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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIeHUY CTAaTbH B PEAAKITHIO HEOOXOINMO COOITIOATh CISAYIONINE TIPABHIIA;

1. CraTps 1oyKHA OBITH MPECTABICHA B IBYX DK3EMILISIPAX, HA PYCCKOM MJIM aHTIIUHCKOM SI3bI-
Kax, HarleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OHOIl CTOPOHE CTAHIAPTHOIO JIUCTA ¢ INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBIH WPUQT U1 TEKCTa Ha PYCCKOM U
anruiickoM sizpikax - Times New Roman (Kupuaauima), Ui TekcTa Ha TPY3UHCKOM SI3BIKE CIIETyeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykornrcu, HaneyaraHHOW Ha KOMITBIOTEPE, JTOJDKEH
o51Th IprTO’keH CD co crarbeit.

2. Pa3mep craTbu 10TKEH OBITH HE MEHEE IECSTH 1 He OoJiee 1BaALaTH CTPaHUI] MAIIHOIINCH,
BKJIIOUAsl yKa3arellb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPY3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIIEHBI AKTYyaIbHOCTh JJAHHOTO MaTepHalla, METO/IbI U Pe3YIIbTaThI
UCCIIeIOBaHUS U MX 00CYKACHHE.

[Ipu npencTaBIeHNN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJIMYECTBO IKCIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIIHECS METOABl 00e3001MBaHUs U
YCBIMICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. K crarbe JOIKHBI OBITH IPUIIOKEHBI KpaTKoe (Ha MOJICTPAaHUIIbI) Pe3OMe Ha aHIIIMICKOM,
PYCCKOM M I'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIEIYIOLINE pa3aesbl: Lieb UCCIeI0BaHNs, MaTepHua U
METO/IBI, PE3YJILTAThI M 3aKIFOUSHHE) U CIIUCOK KITtoueBbIX ciioB (key words).

5. Tabnuupl HEOOXOIUMO NPECTABIATE B Ie4aTHOM hopme. DoTokonuu He TpuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOTKHBI OBITH 03aryIaBICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIHMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300paxeHnH. PUCYyHKH, YepTeKU U IuarpaMmbl CIeLyeT 03arIaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff hopmare.

B noanucsix k MukpogotorpagusaM cieayeT yKa3bBaTh CTEIICHb YBEIMUCHHUS YePEe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIPETHALIUH CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHun crtared B kypHanm MHI nmpocum aBTOpOB cobmronars
NpaBuIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSAX K PYKOMHUCSM, IPEACTABISIEMBIM B ONOMEIUIIMHCKHUE
JKYpHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMHUTETOM PEIaKTOPOB MEAMLMHCKUX JKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIe Kax /101 OPUTHHATIBHOM CTaThU MPUBOIUTCS OMOIHOrpadguyeckuii cucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIsIeTCs B
andaBUTHOM MOpsAKEe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK IPUBOAUTCS Ha sI3bIKE OpUrMHana. B
CIMCKE JINTEPATyPhl CHavYajIa MPUBOIATCS PaOOThI, HAIMCAHHBIE 3HAKAMU TPY3MHCKOTO anaBuTa, 3aTeM
KApuuien u naruauned. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIPaTHBIX
CKOOKax B BU/I€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmh-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 IMOCTETHNUE 5-7 JIET.

9. ns momydeHus MpaBa Ha MyONHMKALMIO CTaThs TOJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJICHUS BU3Y U CONPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAlledaTaHHbIC Ha OJIaHKe
Y 3aBE€PEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIy>KeOHBIH M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBIIIATE IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCHPaBIATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCS paboTa U CBEpKa MIPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HenomycTuMO HarpaBiieHHE B pefaklMIo padoT, MPeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3IAHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IPaBUJI CTATbU HE paCCMaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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SURGICAL METHODS OF TREATMENT OF END-STAGE HEART FAILURE

Tanskyi V., Ostrovsky Yu., Valentyukevich A., Shestakova L., Kolyadko M.

State Executive Secretariat Clinical Hospital «Feofaniay, Cardiac Surgery Center, Kyiv, Ukraine;
Republican Scientific and Practical Center “Cardiology”, Minsk, Republic of Belarus

In the developed countries, chronic heart failure (CHF) is one
of the most common pathologies. Currently, there are more
than 23 million people worldwide suffering from CHF, and
this number is constantly growing [1,2]. At present, in the
United States alone, 5,800,000 Americans suffer from heart
failure, and by 2030 the figure could rise to 7,250,000. An-
nually, more than 600,000 new cases are reported in Europe.
Worldwide, people with HF number 76,000,000, and one in
five HF patients dies within 12 months after this diagnosis is
made. The incidence rate shows that over the next 20 years,
the number of patients with CHF will grow twice as much [3-
6]. Standard drug therapy aimed at reducing the symptoms of
CHF is able to ensure a sufficient quality of life for patients
with minimal degrees of heart failure and remains ineffective
at its end-stages. According to statistics from the American
College of Cardiologists/American Heart Association (ACC/
AHA), the five-year mortality of patients with FC IV after
NYHA amounts up to 80% [7,8]. These data allow infer that
the treatment of CHF and improving the quality of life of
patients will not lose its relevance, on the contrary, they will
continue growing rapidly [9-14]

Heart failure is a pathological process observed in a large
number of patients, the pumping function of heart being unable
to supply sufficient blood circulation to meet the needs of the
body. Management of cardiac patients with chronic heart failure

has recently been expanded from medical treatment to the use of
the supplementary blood circulation systems strategy [15-20].

Currently, heart transplant is the “gold standard” of the treat-
ment of the end-stage CHF resistant to drug therapy [9]. Howev-
er, the major factor limiting the number of operations performed
under the situation of shortage of donor organs [15]. According
to the International Society of Heart and Lung Transplantation
[16], 5,200 HTs were registered worldwide in 2019, more than a
half of which were made in the United States (Fig. 1).

Currently, the mechanical support of blood circulation before
heart transplantation is used in every fourth recipient (Fig. 2).

Auxiliary circulatory systems are used for the following pur-
poses:

- bridge-to-transplantation (BTT): enlisted on a waiting list
are the patients with severe hemodynamic abnormalities that
would not allow them to expect a transplant without mechanical
circulation support;

- bridge to candidacy (BTC): patients with multiple organ fail-
ure or high pulmonary hypertension which does not allow them
to be put on a waiting list;

- destination therapy (DT): patients with heart failure refrac-
tory to medical treatment, though have contraindications or
restrictions for heart transplantation like age being over 65-70
years (50% of patients are disqualified from the waiting list due
to age).

Adult and Pediatric Heart Transplants
Number of Transplants by Year and Location

- Other
mNorth America

Number of trans plants
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Fig. 1. Number of heart transplants by year according to the International Society of Heart and Lung Transplantation
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Fig. 2. According to the International Society of Heart and Lung Transplantation,
50% of patients are waiting for a HT being connected to a long-term MCS
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- bridge to recovery (BTR): patients with potentially revers-
ible cardiomyopathy though with severe hemodynamic dis-
orders that will not allow them to survive without mechanical
circulatory support;

- bridge to decision (BTD) which concept has been introduced
since 2010: patients with heart and/or multiple organ failure,
with severe hemodynamic disturbances, but the decision on the
need for transplantation cannot be made now;

- bridge to bridge (BTB).

The aim of the study is to establish the effectiveness of me-
chanical support of blood circulation of patients with end-stage
heart failure depending on the method of surgical correction.

Material that methods. The results of the study are based on
the 73 patients’ (median age 44 (16-69) years, men 68 patients,
women 5 patients) survey and dynamic monitoring who were treat-
ed within 2008-2019 at the “Cardiology” Republican Research and
Practical Centre, Minsk, Republic of Belarus and in the Cardiac
Surgery Center on the basis of the State Executive Secretariat Clini-
cal Hospital “Feofania”, Kyiv, Ukraine. Patients were examined
during the primary inspection, after 3 months and in 1 year.

After establishing compliance with the criteria of inclusion
/ expulsion depending on the presence of chronic heart failure
with surgical treatment conducted, after receiving the data of
instrumental and laboratory methods of the study the division of
patients into groups was carried out:

Therefore, based on the criteria outlined in our study, all pa-
tients were divided into groups:

Group 1 - are patients who were administrated direct heart
transplantation primary OHT (n=26); group 2 are patients who
were administrated implantation of left ventricular bypass
LVAD therapy, bridge to the OHT (Bridge-to-transplant thera-
py) (n=39); group 3 are patients who have been administrated
the implantation of biventicular circulatory support BIVAD-
therapy, bridge to the OHT (Bridge-to-transplant therapy) (n=8).

Groups of patients were compared based on age and social
status. Verification of the diagnosis was performed as follows:
CHF - taking into account the recommendations of ESH/ESC
(2012, 2016).

The distribution of patients depending on the functional class
of heart failure according to NYNA is presented on Fig. 3.

L) T5%
80%
60% mIFC
a0% mllFC
IV FC

0% + : : .'/
OHT LVAD BWAD
Fig. 3. Distribution of patients according to functional classes
of heart failure according to NYNA

As for the functional class of heart failure according to
NYNA among patients, the group of OHT II FC according
to NYNA consisted of 39% of patients, III FC according to
NYNA - 46% of patients, IV FC according to NYNA - 15%
of patients.

As for the group of LVAD II FC according to NYNA con-
sisted of 3 % of patients, III FC according to NYNA — 77 % of
patients, IV FC according to NYNA — 20 % of patients. As for
the group of BiVAD III FC according to NYNA - 75% of pa-
tients, IV FC according to NYNA - 25% of patients.

The distribution of patients depending on the inadequate
blood flow is presented on Fig. 4.
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Fig. 4. Distribution of patients depending on the inadequate
blood flow

Assessing the inadequate blood flow (IBF) among patients
with CHF, in the group with OHT 65% of patients were charac-
terized by the IBF IIA and 35% of patients were characterized
by IBF 11 B.

As for the group with LVAD, 11% of patients were character-
ized by IBF IIA, and 89% of patients — by IBF IIB.

As for the group with BiVAD, 100% of patients were charac-
terized by IBF II B.

Distribution of patients depending on the INTERMACS sta-
tus are given on Fig. 5.
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Fig. 5. Distribution of patients according to the INTERMACS
status
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The INTERMACS scale (Interdepartmental Register for Me-
chanical Assistance in Blood Support) helps to assign patients with
advanced cardiac insufficiency (CI) to seven levels, according to
the hemodynamic profile and the level of the target group organ’s
damage. This classification was defined within the context of a mul-
ticenter registry of ventricular assist devices to combine criteria for
describing the clinical condition of patients with progressive CHF,
optimizing perioperative risk forecasting, and refining instructions
for each of the available alternative treatments.

Results and discussion. Currently, there are systems of me-
chanical auxiliary IR (bridge of choice or bridge to transplant)
for ventricular discharge for the treatment of patients with se-
vere heart failure, refractory to drug therapy, provided there are
no contraindications to their implantation. The use of mechani-
cal heart support systems results in reduced consumption and in-
creased delivery of oxygen to the myocardium and other organs
by improving coronary and systemic perfusion.

Therefore, based on the criteria outlined in our study, all
patients were divided into groups:

Group 1 - are patients who were administrated direct heart
transplantation primary OHT (n=26); group 2 are patients
who were administrated implantation of left ventricular by-
pass LVAD therapy, bridge to the OHT (Bridge-to-transplant
therapy) (n=39); group 3 are patients who have been admin-
istrated the implantation of biventicular circulatory support
BIVAD-therapy, bridge to the OHT (Bridge-to-transplant
therapy) (n=8).

Table 1 presents the results of structural and functional indica-
tors of the left and right ventricles for groups 1-3 patients with
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Table 1. The results of structural and functional indicators of the left and right ventricles for groups 1-3 Patients with CHF

Mean observation Van der
Index Group 1 Group 2 Patients | Group 3 Patients | p_. iterion p-level W‘fler(.ien p-level
Patients with CHF with CHF on with CHF on criterion
on OHT (n=26) LVAD (n=39) BIVAD (n=38) )
94,5 103 161
RV EDV [185:36] [162:30] [258:80] 17.2337 <.0001 27.5086 <.0001
61 67,5 125
RV ESV [138:18] [120:14] [171:91] 15.0504 <.0001 23.6480 <.0001
LVEF 21 19,5 16,7
(B-mode) [41:10] [40:12] [24:10] 8.8203 0.0004 15.7125 0.0004
LV ESV 218 248 300
(M-mode) [309:102] [410:130] [410:219] 5.0684 0.0086 8.6819 0.0130
LV EDV 278 327 370
(M-mode) [414:147] [630:174] [472:304] 49031 0.0099 8.7838 0.0124
LV ESV 236 255 258 0.0321
(B-mode) [367;93] [443;100] [410;19] 40150 0.0220 6.8787
11,5 10,6 8,4
TAPSE [19:7] [17.8:6] [11:6] 3.0021 0.0556 5.1455 0.0763

CHEF, it should be noted: evaluating the structural and functional
indicators of the right ventricle — the RV EDV, the average value
is higher among group 3 patients with CHF on BiVAD161 [258;
80] than in group 2 patients with CHF on LVAD103 [162; 30],
and in group 1 patients with CHF for direct OHT 94.5 [185; 36]
while (p<0001).

The increase in the volume of the RV EDV indicates dilatation
of the right ventricle in case of the biventricular insufficiency.

The index of RV ESV the average value is higher in group 3
patients with CHF on BiVAD125 [171;91] than in group 1 patients
with CHF for direct OHT 61 [138;18], and in group 2 patients with
CHF on LVAD (n=39) 67.5 [120;14], while (p<0001).

An increase in the RV ESV volume ncreas indicates the biven-
tricular insufficiency.

This indicator of LV EF to (B-mode) - the average value is
higher in group 1 patients with CHF for direct OHT 21 [41;10]
than in group 2 patients with CHF on LVAD19.5 [40;12] and
group 3 patients with CHF on BIVADI16.7 [24;10], while
(p<0001).

Decreased LV EF indicates the progression of left ventricular
insufficiency. LV ESV (M-mode) - the average value is higher
in group 3 patients with CHF fo BIVAD 300 [410; 219] than
in group 2 patients with CHF on LVAD248 [410; 130], and in
group 1 patients with CHF for direct OHT 218 [309; 102], while
(p<0001). An increase in LV ESV indicates the progression of
left ventricular insufficiency. As for such an index as LV EDV
(M-mode), the average value is higher in group 3 patients with
CHF on BiVAD370 [472; 304] than in group 1 Patients with
CHEF for direct OHT 278 [414; 147] and in group 2 patients with
CHF on LVAD327 [630; 174], while (p<0001).

An increase in LV EDV indicates progression of left ventricu-
lar insufficiency. LV ESV (B-mode) - the average value is higher
in group 3 patients with CHF on BiVAD258 [410; 194] than
in group 2 patients with CHF on LVAD255 [443; 100], and in
group 1 patients with CHF for direct OHT 236 [367; 93], while
(p<0001).

© GMN

Thus, the following functional indexes of the left and right
ventricles in the examined patients were established:

In group 1 of patients with CHF for direct OHT in this group,
we observe a decrease in LV EF, which indicates the progression
of left ventricular insufficiency.

In group 2 patients with CHF on LVAD- in this group we ob-
serve an increase in left ventricular volume.

In group 3 patients with CHF on BIVAD- in this group we ob-
serve an increase in LV ESV and an increase in LV EDV, which
indicates the progression of left ventricular insufficiency.

An increase in the RV EDV volume, an increase in the RV ESV
volume indicate the progression of biventricular insufficiency.

All potential heart transplant recipients should be probed in
the right compartments of heart. Catheterization of the heart right
depatrments and the study of central hemodynamics with determi-
nation of the rate of cardiac output (CB), cardiac index (CI), pres-
sure in the heart cavities, pulmonary artery pressure (PAP), cen-
tral venous pressure (CVP), pulmonary vascular resistance (PVS),
transpulmonary pressure gradient (TPG), are presented in Table 2.

Let’s analyze Table 2, based on the indexes of pulmonary ar-
tery tonometry: PVR-Wood index - the average value was high-
er in group 2 patients with CHF fo LVAD 5.5 [8,2; 2.4] and in
group 3 patients with CHF on BIVADS.4 [7; 2.7] than in group
1 patients with CHF for direct OHT 3.5 [S; 1.7], while (p<0001).
The high value of pulmonary vascular resistance, refractory to
drug therapy, is a contraindication for direct heart transplanta-
tion. In case of such patients, mechanical circulatory support
devices are used.

As for the PAP index, the average value is significantly higher
in group 2 patients with CHF on LVAD 46.9 [85; 35] and in group
3 patients with CHF on BiVAD 44.5 [56; 29], than in 1 group of
patients with CHF for direct OHT 37 [52; 19], while (p<0001).

As for the TPG index, the mean value is higher in group 2
patients with CHF on LVAD15 [22; 10] than in group 1 patients
with CHF for direct OHT 11.8 [19; 7] and in group 3 patients
with CHF on BIVAD10.8 [15; 7], while (p<0001).
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Table 2. The results of direct tonometry of the pulmonary artery for patients with CHF in groups 1-3

Mean observation
Van der
Index Group 1 Group 2 Patients | Group 3 Patients | p_criterion | 271V | Waerden | 271€V€l
Patients with CHF with CHF on with CHF on criterion (¢%)
on OHT (n=26) LVAD (n =39) BIVAD (n=8)
35 5,5 5.4 <.0001
Wood [5: 1.7] [8.2:2.4] [7:2.7] 36.7722 <.0001 40.8302
37 46,9 44,5
PAP [52:19] [85: 35] [56: 29] 17.6052 <.0001 27.7535 <.0001
11,8 15 10,8
TPG [19: 7] [22: 10] [15: 7] 13.3210 <.0001 23.0940 <.0001
Table 3. The results of structural and functional parameters of the left
and right ventricles for patients with CHI after a month after the direct OHT
Mean observation F-criterion p-level Van fier.Waerden plevel
criterion (%)
Index Group 1
Patients with CHI after OHT (n=24)
LV EF 67
(B-mode) [83:59] 8.8203 0.0004 15.7125 0.0004
LV ESV 33
(M-mode) [54:11] 5.0684 0.0086 8.6819 0.0130
LV EDV 96
(M-pesin) [123:66] 4.9031 0.0099 8.7838 0.0124
The results of treatment of patients with CHI on direct OHT.
As for this group of patients, 26 patients underwent direct heart
transplantation. Out of them, 24 patients were treated with a pos-
itive result, which stands for 92%. 2 patients died, that is, 8%,
1 patient was diagnosed the case of acute cerebrovascular acci- ¥ before OHT
B after OHT

dent, intraoperative complication, accounting for 4%, the patient
died 2 months after the intervention. 1 patient was diagnosed the
case of iliac passion, which stands for 4%, the patient died 2.5
months after the intervention.

The results of structural and functional parameters of the left
and right ventricles for patients with CHI after the direct OHT
after 1 month presented in Table 3: the end-diastolic volume of
the left ventricle 96 [123;66] milliliters, after the direct OHT the
EDV size is within normal limits, while (p<0001).

The end-systolic volume of the left ventricle 33 [54; 11] mil-
liliters, the ESV (M-mode) size is within normal limits, while
(p<0001).

The left ventricular ejection fraction 67 [83;59]%, after the
direct OHT, the left ventricular fraction ejection is within the age
norm, with (p<0001).

One month later, 24 patients who underwent the direct OHT,
were assessed for the heart failure’s functional class according
to the NYHA: I FC by NYHA for 38% of patients, and IT FC by
NYHA for 63% of patients.

Data on the severity of the patients’ condition before and after
surgical treatment according to the HF functional class accord-
ing to the NYHA are presented in Fig. 6.

Fig. 6 presents the assessment of the HF functional class
according to the NYHA before OHT - II FC according to
NYHA — 39 % of patients, III FC according to NYHA — 46
% of patients, IV FC according to NYHA — 15 % of patients,
after a month after OHT - I FC according to NYHA - 38%
of patients, and II FC according to NYHA - 62% of patients.
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Fig. 6. Data on the severity of the patients’ condition before
and after surgical treatment according to the HF functional
class

Data on the severity of the patients’ condition before and after
the surgical treatment of circulatory inefficiency (CI) are pre-
sented in Fig. 7.

B before OHT W after OHT

100%
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Fig. 7. Data on the severity of the patients’ condition before
and after the surgical treatment of CI

Fig. 7 shows the data on the severity of the patients’ condi-
tion before and after surgery for circulatory inefficiency: CI
IIA for 65.3% of patients, CI IIB for 34.7% of patients, after
a month after OHT: CI o for 45% of patients, CI I for 55%
of patients.
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Table 4. The results of structural and functional parameters of the lefi and right ventricles
for patients on mechanical support of circulation among group 2 patients with CHI on LVAD

Mean observation: 5
= Van der
. . . 3 p-level p-level
Index Group 2 Patients Group 2 Patients with E \.’Vaefrden
with CHI before CHI on LVAD 3 months L;.‘ criterion (x°)
LVAD (n =39) (n =39)
RV EDV 103 76,7
[162:30] [162:36] 17.2337 <.0001 27.5086 <.0001
67,5 46,6
RV ESV [120:14] [101:19] 15.0504 <.0001 23.6480 <.0001
LV EF 19,5 24,6
(B-mode) [40:12] [47:12] 8.8203 0.0004 15.7125 0.0004
LV ESV (M- 248 159,3
mode) [410:130] [385:35] 5.0684 0.0086 8.6819 0.0130
LV EDV 327 228,1
(M-mode) [630:174] [496:80] 4.9031 0.0099 8.7838 0.0124
LV ESV 255 156 0.0321
(B-mode) [443:100] [240:38] 4.0150 0.0220 6.8787
10,6 11,2
TAPSE [17.8:6] [16:6] 3.0021 0.0556 5.1455 0.0763

Thus, after the direct OHT performed,92% of patients were
treated with a positive result, 2 patients died, which stands for
8%. All parameters of structural and functional parameters of
the heart after the orthotopic heart transplantation were within
normal limits, an increase in maximum oxygen consumption by
the myocardium by 58%, and an increase in exercise tolerance
by 71% were noted. The HF functional class according to the
NYHA after a month after OHT - I FC according to NYHA -
38% of patients, and II FC according to NYHA - 63% of pa-
tients. CI after a month after OHT: CI 0 for 45% of patients, CI
I for 55% of patients.

Results of the Ivad therapy as a mechanical bridge to the OHT.
As for this group of patients, 39 patients underwent the left ven-
tricular bypass LVAD therapy implantation as a bridge to the OHT.
Out of them, 18 patients underwent secondary OHT, which stands
for 46%. Patients continuing LVAD therapy - 18 patients, which
stands for 46%. Patients who died on LVAD - 3 patients, this is
8%. The cause of death in 3 cases is purulent-septic lesions (100%).

The results of the left and right ventricle structural and func-
tional parameters for patients on LVAD therapy are shown in
Table 4: the end-diastolic volume of the right ventricle for group
2 patients with CHI on LVAD 76.7 [162; 36], a decrease in RV
EDV by 25.5%, with (p<0001). The end-systolic volume of the
right ventricle for group 2 patients with CHI on LVAD 46.6
[101; 19], a decrease in RV ESV by 31%, with (p<0001).

Left ventricular ejection fraction for group 2 patients with CHI on
LVAD 24.6 [47; 12], an increase in LV EF by 21%, with (p<0001).

The end-systolic volume of the left ventricle (M-mode) for
group 2 patients with CHI on LVAD 159.3 [385; 35], reduction
of ESV (M-mode) by 36%, with (p<0001).

The end-diastolic volume of the left ventricle (M-mode) for
group 2 patients with CHI on LVAD 228.1 [496; 80], reduction
of LV EDV (M-mode) by 30%, with (p<0001).
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The end-systolic volume of the left ventricle (B-mode) for
group 2 patients with CHI on LVAD 156 [240; 38], reduction of
LV ESV (B-mode) by 31%, with (p<0001).

TAPSE tricuspid systolic excursion for group 2 patients with
CHI on LVAD 11.2 [16; 6], an increase in TAPSE by 5%, with
(p<0001).

While studying the structural and functional parameters of the
heart for group 2 patients with CHI on LVAD therapy, the de-
crease/increase of the following parameters is determined: RV
EDV by 25.5%, RV ESV by 31%, an increase in LV EF by 21%,
a decrease in LV EDV (M-mode) by 36%, decrease in LV EDV
(M-mode) by 30%, decrease in LV ESV (B-mode) by 31%, in-
crease in TAPSE by 5%.

The use of LVAD therapy has led to positive changes in the
normalization of intracardiac hemodynamics. Hemodynamic
unloading of the ventricle can completely change and in some
cases normalize several aspects of the structure and function of
the heart. In our study, we showed a decrease in the left ventricu-
lar cavity by 30%, as well as a decrease in the right ventricular
cavity by 25.5%, an increase in the left ventricle ejection frac-
tion by 21%.

The results of direct pulmonary artery tonometry indexes
for group 2 patients with CHI on LVAD therapy for 3 months
are presented in Table 5. According to the direct pulmonary
artery tonometer after 3 months of LVAD-therapy the fol-
lowing was noted: Wood’s ratio is 3.65 [6;1.7], a decrease in
pulmonary vascular resistance according to Wood by 34%,
with (p<0001).

Pulmonary artery pressure 35.6 [56;27], reduction of PAP by
24%., while (p<0001).

Transpulmonary gradient for group 2 patients with CHI on
LVAD 11.9 [17;8], a decrease in TPG by 21%, with (p<0001).

Data on the severity of patients in group 2 patients with CHI
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Table 5. The results of direct pulmonary artery tonometry for group 2 patients
with CHI on LVAD on mechanical support of the blood circulation

Mean observation:
Van der
Index Group 1 Group 2 F-criterion | p-level Waerden p-level
Patients with CHF Patients with CHF on LVAD criterion (')
on OHT (n=26) (n =39)
Wood 3.5(5; 1,7] 5,51[8,2;2,4] 36.7722 <.0001 40.8302 <.0001
PAP 37[52;19] 46,9 [85; 35] 17.6052 <.0001 27.7535 <.0001
TPG 11,8 [19; 7] 15[22; 10] 13.3210 <.0001 23.0940 <.0001

on LVAD: before LVAD therapy, on LVAD therapy and after
OHT by a functional class of HI according to NYHA are pre-
sented in Fig. 8.

B before LVAD Mon-LVAD M OHT

- 77%
BO% 67% 64%
s | 30% 33% o
20% -ﬁ 3% % o .‘f qe
-|'/ T T T l/'

0%

IFC IFC I FC M FC

Fig. 8. Data on the severity of patients in group 2 patients
with CHI on LVAD

Assessment of functional class of heart failure according to
NYHA before LVAD-therapy - II FC according to NYHA - 2.5%
of patients, III FC according to NYHA - 76.91% of patients, [V
FC according to NYHA - 20.5% of patients, for LVAD therapy
I FC according to NYHA - 30.5% of patients, II FC according
to NYHA - 64% of patients, III FC according to NYHA - 5.5%,
after UOHT I FC according to NYHA - 67% of patients, II FC
according to NYHA - 33% of patients (Fig. 8).

Data on the severity of patients before LVAD-therapy, LVAD-
therapy, after OHT because of circulatory inefficiency are shown
on Fig. 9.

| B before LVAD N on-LVAD OHT ‘

100% < 89.2%
80% 66%
55%
60% 45%
g 34%
40%
10.8
20% 7 pon 0% 0%
o — —
0% T .
c-o cri chia crHiB

Fig. 9. Data on the severity of patients before LVAD-therapy,
LVAD-therapy, after OHT because of circulatory inefficiency

Fig. 9 shows the assessment of the severity of patients before
LVAD-therapy, LVAD-therapy, after OHT according to circula-
tory inefficiency: CI IIA - 10.8% of patients, CI II B - 89.2% of
patients, LVAD-therapy CI I - 34% patients, CI IIA - 66% of pa-
tients, after OHT: CI 0 - 45% of patients, CI I - 55% of patients.

In the last decade, long-term left ventricular bypass (LVB)
systems have been implanted, which have become the leading
method of mechanical circulatory support (MCS) in patients
with terminal congestive heart inefficiency (CHI), which allows
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them to survive to bridge transplantation. According to the regis-
ter of the International Society for Heart and Lung Transplanta-
tion (ISHLT) in 2018, more than 55% of THs were performed
for recipients with pre-transplantation MCS by the method of
implantable long-term LVB. Thus, out of the 39 patients who
were on LVAD therapy as a bridge to the OHT, in 3 months
there was a decrease in the left ventricular cavity by 30%, with
(p<0001), a decrease in the pancreatic cavity by 25.5%, while
(p<0001), increasing the fraction of LV emissions by 21%,
while (p<0001). According to the direct tonometer of the pulmo-
nary artery when using LVAD-therapy, we observe a decrease in
pulmonary vascular resistance “Wood” by 34%, with (p<0001),
a decrease in PAP by 24%, while (p<0001), a decrease in TPG
on 21%, with (p<0001). The results of changes in functional
parameters in patients on LVAD therapy after 3 months: an in-
crease in maximum myocardial oxygen consumption by 6%,
with (p<0001), as well as an increase in exercise tolerance by
15%. In this case (p<0001). Assessment of functional class of
heart failure according to NYHA on LVAD therapy I FC accord-
ing to NYHA - 30.5% of patients, II FC according to NYHA -
64% of patients, III FC according to NYHA - 5.5%. Estimation
of the severity of the condition of patients on LVAD-therapy by
circulatory insufficiency of CI I in 34% of patients, NCI IIA in
66% of patients. Patients were prepared for the second stage of
surgical treatment of secondary heart transplantation. Of these,
18 patients underwent secondary OHT - 18 patients, which is
46%. Patients who continue LVAD therapy - 18 patients, which
is 46%. Patients who died on LVAD - 3 patients, which is 8%.
The cause of death in 3 cases of purulent-septic lesions 100%.
Assessment of functional class of heart failure by NYHA after
secondary OHT after 1 month I FC according to NYHA - 67%
of patients, II FC according to NYHA - 33% of patients. Assess-
ment of the severity of the patients’ condition after secondary
OHT after 1 month CI 0 - 45% of patients, CI I - 55% of patients.

Results of BiVAD therapy as a mechanical bridge to the OHT.
As for this group of patients, 8 patients underwent implantation
of biventricular bypass: BiVAD therapy as a bridge to the OHT.
Out of these patients, secondary OHT was performed for 4 pa-
tients, which stands for 50%. Patients who died on BIVAD - 4
patients, which stands for 50%. The cause of death in 2 cases -
purulent-septic lesions, which stands for 50%. Ascending cable
infection. In addition, 2 more cases are multi-organ insufficien-
cy, which stands for 50%.

The high value of the rate of pulmonary vascular resistance
refractory to drug therapy is a contraindication for direct heart
transplantation. Such patients use devices to mechanically sup-
port blood circulation.
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Table 6. The results of structural and functional parameters of the left and right ventricles
for group 3 patients with CHI on BiVAD

Mean observation:
-level Van der -level
Index . Gm“l_) 3 ) Gm}lp 3 F-criterion P Waerden P
Patients with CHI Patients with CHI on criterion (%)
before BIVAD (n=8) | BIVAD (n=4) 3 months
RV EDV 161 [258;80] 151,7 [220;110] 17.2337 <.0001 27.5086 <.0001
RV ESV 125 [171;91] 112,5 [144;80] 15.0504 <.0001 23.6480 <.0001
LVEF
(B-mode) 16,7 [24;10] 24,8 [46;10] 8.8203 0.0004 15.7125 0.0004
LV ESV
(M-mode) 300 [410;219] 191,1[279;51] 5.0684 0.0086 8.6819 0.0130
LVEDV 370 [472;304] 259,4[367;102] 4.9031 0.0099 8.7838 0.0124
(M-mode)
LVESV 258 [410;194] 199,7 316;51] 4.0150 0.0220 6.8787 0.0321
(B-mode)
TAPSE 8,4 [11;6] 10,7 [14;8] 3.0021 0.0556 5.1455 0.0763
Table 7. The results of direct tonometry of the pulmonary artery for group 3 patients
with CHF on BIVAD on mechanical support of circulation
Mean observation:
S Van der
Index Group 3 Group 3 F-criterion p-level Waerden p-level
Patients with CHI Patients with CHI on criterion (x’)
before BIVAD (n=8) BIVAD (n=4)
Wood 5.417;2,7] 4,2 [5;2,7] 36.7722 <.0001 40.8302 <.0001
PAP 44,5 [56; 29] 37,7 [56;27] 17.6052 <.0001 27.7535 <.0001
TPG 10,8 [15; 7] 9,3 [10:6] 13.3210 <.0001 23.0940 <.0001

Biventricular support is required for patients with high central
venous pressure, increased pulmonary vascular resistance, or
with malignant arrhythmia resistant to drug therapy.

The analysis of Echo-CG data presented in table 6 was per-
formed to study the condition of patients on BiVAD therapy as a
mechanical bridge to the OHT.

The results of structural and functional parameters of the left
and right ventricles for group 3 patients with CHlon BiVAD
therapy after 3 months are shown in table 6: the end-diastolic
volume of the left ventricle 151.7 [220;110] milliliters, reduc-
tion of EDV by 6%, with (p<0001). The end-systolic volume
of the left ventricle 112.5 [144; 80] milliliters, reducing ESV
(M-mode) by 10%, while (p<0001). Left ventricular ejection
fraction 24.8 [46; 10]%, increase in the left ventricular ejection
fraction by 33%, while (p<0001), the end-systolic volume of
the left ventricle (M-mode) 191.1 [279; 51], reduction of ESV
(M-mode) by 36.3%, with (p<0001), the end-diastolic volume
of the left ventricle (M-mode) 259.4 [367; 102], reduction of
EDV (M-mode) by 30%, while (p<0001), the end-systolic vol-
ume of the left ventricle (B-mode) 199.7 [316; 51], reduction
of ESV (B-mode) by 22.5%, while (p<0001) TAPSE tricuspid
systolic excursion 10.7 [14; 8], increase in TAPSE by 21.4%,
while (p<0001).
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The study of structural and functional parameters of the heart
revealed changes in group 3 patients on BiVAD, due to mechani-
cal support of blood circulation: reduction of RV EDV of the
pancreas by 6%, reduction of RV ESV of the pancreas by 10%,
increase of LV EF by 33%, decrease of LV ESV (M-mode) by
36.3%, decrease in LV EDV (M-mode) by 30%, decrease in LV
ESV (B-mode) by 22.5%, increase in TAPSE tricuspid systolic
excursion by 21.4%.

As it has been indicated, one of the important results of long-
term MCS is the creation of conditions for myocardial remodel-
ing at the background of mechanical unloading of the heart. We
have shown that patients receiving BiVAD therapy have shown
effective myocardial unloading and decreased end-diastolic ven-
tricular volume (LV).

The results of direct pulmonary artery tonometry for group 3
patients with CHI on BIVAD on mechanical support of blood
circulation after 3 months are presented in table 7: Wood’s ratio
is 4.2 [5; 2.7], a decrease in pulmonary vascular resistance ac-
cording to Wood by 22%, with (p<0001).

PAP average value 37.7 [56; 27], reduction of PAP by 15%,
with (p<0001).

Transpulmonary TPG gradient 9.3 [10; 6], a decrease in TPG
by 14%, with (p<0001).
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Data on the severity of the condition of group 3 patients with
CHI on BiVAD: before BiVAD-therapy, on BiVAD-therapy and
after OHT according to the functional class of CI according to
NYHA are presented in Fig. 10.

| B before BVAD M on-BVAD OHT |
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Fig. 10. Data on the severity of the condition of group 3 pa-
tients with CHI on BiVAD

Assessment of the functional class of heart failure according
to NYHA before BiVAD therapy - III FC according to NYHA -
75% of patients, IV FC according to NYHA - 25% of patients,
on BiVAD therapy I FC according to NYHA - 10% of patients,
IT FC according to NYHA - 70% of patients III FC according
to NYHA - 30%, after OHT I FC according to NYHA - 70% of
patients, II FC according to NYHA - 30% of patients (Fig. 10).

Data on the severity of the condition of patients before Bi-
VAD-therapy, on BiVAD-therapy and after OHT according to

circulatory failure, presented in Fig. 11.
100%
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Fig. 11. Data on the severity of the condition of patients be-
fore BiVAD-therapy, on BiVAD-therapy and after OHT accord-
ing to circulatory failure

Assessment of the severity of the patients’ condition accord-
ing to the circulatory failure before BiVAD - therapy: CI 1IB
in 100% of patients, on BiVAD - CI 1 in 14.5% of patients, CI
IIA in 85.5% of patients, after UOHT: CI 0 in 35% of patients,
CI I in 65% of patients. Implantation of the BiVAD system
for patients with severe dilatation and critical decrease in sys-
tolic function of both right and left compartments of the heart
allows not only to survive to heart transplantation, but also
to improve hemodynamic parameters, achieve regression of
heart failure, restore functional disorders of organs and sys-
tems, and as a consequence, reduce the risk of complications
after transplantation (Fig. 11).

Thus, out of the 8 patients who were on BiVAD therapy as a
bridge to the OHT, after 3 months there was a decrease in the
cavity of the RV EDV by 6%, with (p<0001), a decrease in RV
ESV by 10%, while (p<0001), an increase in LV EF by 33%,
with (p<0001), a decrease in LV ESV (M-mode) by 36.3%,
with (p<0001), a decrease in LV EDV (M-mode) by 30%, with
(p<0001), a decrease in LV ESV (B-mode) by 22.5%, with
(p<0001), an increase in tricuspid systolic excursion “TAPSE
by 21.4%, with (p<0001). According to the direct tonometers
of the pulmonary artery when using BiVAD-therapy: a reason-
able solution of pulmonary vascular resistance of Wood by 22%,
while (p<0001), the PAP decrease by 15%, while (p<0001), the
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TPG decrease by 14%, while (p<0001), patients are prepared for
the second stage of surgical treatment of secondary heart trans-
plantation.

The results of the dynamics of changes in functional param-
eters in patients on BIVAD-therapy after 3 months: an increase
in maximum myocardial oxygen consumption by 46%, as well
as an increase in exercise tolerance by 5%. Assessment of func-
tional class of heart failure according to NYHA before BiVAD-
therapy - NYHA III FC according to NYHA - 75% of patients,
IV FC according to NYHA - 25% of patients, on BiVAD therapy
I FC according to NYHA - 10% of patients, II FC according
to NYHA 70% of patients, III FC according to NYHA - 30%.
Estimation of the severity of the condition of patients with circu-
latory insufficiency before BiVAD - therapy of CI IIB in 100%
of patients, and on BiVAD - CI I in 14.5% of patients, CI IIA in
85.7% of patients. In the group of 3 patients with CHI on BiVAD
therapy as a mechanical bridge to the UTS, patients who under-
went secondary - OHT - 4 patients, which is 50%.

Patients who died on BIVAD - 4 patients, which is 50%. The
cause of death in 2 cases - purulent-septic lesions, which is 50%.
Ascending cable infection. And 2 more cases - multiorgan insuf-
ficiency that makes 50%. Assessment of functional class of heart
failure according to NYHA before BiVAD-therapy - NYHA III
FC according to NYHA - 75% of patients, IV FC according to
NYHA - 25% of patients, on BiVAD therapy I FC according to
NYHA - 10% of patients, II FC according to NYHA - 70% of
patients, III FC according to NYHA - 30%, after OHT: I FC ac-
cording to NYHA - 70% of patients, II FC according to NYHA
- 30% of diseases. Estimation of the severity of the condition of
patients with circulatory insufficiency before BiVAD - therapy
of CI IIB in 100% of patients, and on BiVAD - CI I in 14.5% of
patients, CI ITA in 85.7% of patients, after OHT CI 0 in 35% of
patients, CI I in 65% of patients.

Conclusions. 1. Indications for direct heart transplantation are
the following criteria: left ventricular ejection fraction (LVEF) is
<20%, (p<0001); pulmonary artery occlusion pressure (PAWP)
is from 25 mm Hg up to 35 mm Hg (p<0001); peak myocar-
dial oxygen consumption is <14 ml/kg/min at the background
of maximum drug therapy (p<0001); pulmonary vascular resis-
tance (PVR) is <5 in Wood units (p<0001); transpulmonary gra-
dient (TPG) is up to 15 mm Hg (p<0001).

2. Indications for LVAD-therapy are the following criteria:
left ventricular ejection fraction (LVEF) is <20%, (p<0001);
pulmonary artery occlusion pressure (PAWP) is >35 mm Hg
(p<0001); pulmonary vascular resistance (PVR) is >5 in Wood
units (p<0001); transpulmonary gradient (TPG) is >15 mm Hg
(p<0001). The three-months connection of LVAD resulted in a
decrease in the left ventricular atrium by 30% (p<0001); a de-
crease in the LV atrium is by 25.5%, (p<0001); an increase in
the LV ejection fraction is by 21%, (p<0001). According to the
direct tonometry of the pulmonary artery when using LVAD
therapy, there was a decrease of the Wood index of pulmonary
vascular resistance by 34%, (p<0001); a decrease in PAP was by
24%., (p<0001); a decrease in TPG was by 21%, (p<0001). The
results for the changes in functional parameters in patients on
LVAD therapy after 3 months are the next: the maximum oxygen
consumption by the myocardium increased by 6% (p<0001) and
exercise tolerance increased by 15% (p<0001).

3. Indications for BiVAD-therapy are the following criteria:
biventricular insufficiency, (p<0001); pulmonary artery occlu-
sion pressure (PAWP) is >35 mm Hg (p<0001); pulmonary
vascular resistance (PVR) is >5 in Wood units (p<0001);
transpulmonary gradient (TPG) is > 15 mm Hg (p<0001).
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After three-months BiVAD connection there was a decrease
in the atrium of the RV EDV by 6% (p<0001), a decrease in
RV ESV was by 10% (p<0001), an increase in LVEF was
by 33%, (p<0001), a decrease in LV ESV (M-mode) was
by 36.3%, (p<0001), decrease in LV EDV (M-mode) was
by 30%, (p<0001), decrease in LV ESV (B-mode) was by
22.5%, (p<0001), increase in tricuspid systolic excursion
(TAPSE) was by 21.4%, (p<0001). According to the direct
tonometry of the pulmonary artery when using BiVAD-thera-
py the data were the following: reduction of the Wood index
of pulmonary vascular resistance was by 22%, (p<0001) in
Wood units, reduction of DLA by 15%, (p<0001), reduction
of LNG by 14%, (p<0001).
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SUMMARY

SURGICAL METHODS OF TREATMENT OF END-
STAGE HEART FAILURE

Tanskyi V., Ostrovsky Yu., Valentyukevich A.,
Shestakova L., Kolyadko M.

State Executive Secretariat Clinical Hospital «Feofania», Car-
diac Surgery Center, Kyiv, Ukraine; Republican Scientific and
Practical Center “Cardiology”’, Minsk, Republic of Belarus

The aim of the study is to establish the effectiveness of me-
chanical support of blood circulation of patients with end-stage
heart failure depending on the method of surgical correction.

The results of the study are based on the data of examination
and dynamic observation of 73 patients (median age 44 (16-69)
years, men 68 patients, women 5 patients) who were treated
from 2008-2019 in the following medical institutions: Repub-
lican Scientific and Practical Center «Cardiology», Minsk, Re-
public of Belarus; in the Center of Cardiac Surgery on the Basis
of KL «Feofania» DUS. Patients were examined during the ini-
tial examination, after 3 months and after a year.

The results of surgical treatment of patients with critical heart
disease insufficiency: after direct UTS: 24 (92%) patients were
treated with positive result, 2 (8%) patients died. There were
18 (46%) patients performed secondary UTS, patients who
were on LVAD therapy. 18 (46%) patients who continue LVAD
therapy. On LVAD-therapy 3 (8%) patients died. The cause of
death is purulent-septic lesions. Which patients were on BiVAD
- therapy: secondary UTS performed 4 patients (50%). 4 (50%)
patients died on BIVAD therapy. The cause of death in 2 (50%)
cases of purulent-septic lesions, and in 2 (50%) cases it is an or-
gan field insufficiency. Analysis of the results of the differential
approach to surgical treatment patients with heart failure I1I-IV
FC according to NYHA: patients with critical heart failure in the
presence of contraindications to direct transplantation heart rate,
it is advisable to consider the use of long-term mechanical cir-
culatory support based on LVAD therapy (p<0001) and BiVAD
- therapy (p<0001) as a mechanical bridge to heart transplan-
tation. Applied long-term mechanical support of blood circula-
tion in patients with high indicators of pulmonary hypertension
(p<0001), allows to normalize the pressure in the pulmonary
artery and consider performing a secondary heart transplant.
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Keywords: chronic heart failure, LVAD-therapy, BiVAD -
therapy, orthotopic heart transplantation.

PE3IOME

XUPYPTHMYECKHUE METOJBI B JJEYEHUH TEPMU-
HAJIbHOM CTAJUH CEPIEYHOI HEJOCTATOYHO-
CTH

Tanckuii B.I., OcrpoBckuii IO.I1.,, BanenTiokeBuu A.B.,
Ilecraxona JLI., Koasiako M.T.

Knunuyeckaa bonvnuya “®Deoghanus” Tocyoapcmeennozo
ynpasnenus eHympeHnumu Oenamu, Kuee, Yxpauwna, Pecny-
Onuxauckull Hayumo-npaxmuyeckuti yeump «Kapouonoeusy,
Mumnck, Pecnybnuxa Berapyce

Lemns uccrnenoBanus - oneHka 3()(EKTHBHOCTH MeEXaHWYe-
CKOM MOJIIEPKKH KPOBOOOPAIICHHUS y MAIUEHTOB C TEPMHHAITb-
HOM CcepleyHOll HeIOCTaTOYHOCTBIO B 3aBUCUMOCTH OT METOJA
XUPYPrUdeCKON KOPPEKIIUH.

Pesynbrats! nccie0BaHNs OCHOBAHBI HA JAHHBIX 00CIe10Ba-
HUS U IWHAMHAYECKOTO HAOMIofeHNs 3a 73 mamueHTaMu (cpen-
HUi Bo3pacT 44 rona), u3 HUX 68 MyK4WH, 5 )KSHIINH ), KOTOPBIE
negmmuch ¢ 2008-2019 rr. B PecryOnukanckoM HaydHO-TIPaK-
TuyeckoMm 1enrpe «Kapauonorus», Munck u B Kiimnuueckoit
oompHuIe “@eodanus’” [ocynapcTBEHHOTO YIpaBIeHHUS BHYT-
penanmu aenamu, Kues. [anuenTsr 006cne10BaHb! IpH IePBUY-
HOM OCMOTpE H CITyCTs 3 Mecsta u 1 To.

ITokasaHuAMH K XUPYPrHYECKOMY JIEUCHHIO TAI[EHTOB
C TEpMUHAIBbHON CEpJeYHOW HENOCTATOUYHOCTHIO SIBISAIOT-
cs: ¢paxums BeIOpoca neBoro xerygouxa (OB JIK) <20%,
(p<0001); maBnenue nerognoit aprepun (1AJIA) ot 25 mo 35
MM.pT.cT (p<0001); mukoBOE MOTpebICHHE KUCIOPOAa MHO-
kapaoMm <14 mu/kr/MuH Ha GoHE MaKCUMallbHON MEeTUKaMeH-
To3HO# Teparmuu (p<0001); I€ro4HO-COCYIUCTOE COMPOTUB-
nenue (JICC) <5 emunun no Byny (p<0001); TpaHcmynb-
monanbpHBId rpagueHT (TII) mo 15 mm.pr.cr. (P<0001).
[Moxazanmsamu k Tepamuu LVAD ssmsiorcs: @B JDK <20%
(p<0001); JJIA >35 mmpr.ct. (p<0001); JICC >5 egunnn mo
Byny (p<0001); TIII™> 15 mm pt. Ct. (P<0001). Ha ¢done Te-
panuu LVAD crycts 3 Mecsma mpou301nuI0 yMEHbIICHUE T10-
nmoctu yeBoro xemynouka Ha 30%, (p<0001), momoctu mox-
JKeITymouHON keme3sl - Ha 25,5%, (p<0001), yBemmuenue
¢dpaxmun JIK - ma 21% (p<0001). ITo manHEIM mpsMoOi To-
HOMETpPUHU JIETOUHON apTepuu ¢ Tepanueit LVAD ormeuanocs
cuamwkenne JICC no Byny Ha 34%, (p<0001), IJIA - Ha 24%,
(p<0001), TIIT" - mHa 21% (p<0001). [TokazaHusIMH K TpUMe-
HeHuto BiVAD-tepanuu aBiustoTcs: OUBEHTPHKYIIApHAS HE0-
crarounocts (p<0001); AJIA >35 mm.pr.ct., (p<0001); JICC >5
exuann o Bymny (p<0001); TIIT >15 mwm prt. ct. (p<0001).

AHanu3 pe3ynbTaToB AU PEPeHINATFHOTO MOIX01a K XU-
pYprudecKoMy JIEYEeHHIO MAIHeHTOB C CepAeYHON HemocTa-
TouHOCTRIO III-IV ®K mo NYHA BeIsiBHII, 4TO HAallMEHTaM C
KPUTHYECKOM cepaeyHON HeA0CTATOYHOCTHIO MPHU HAITHUUYUH
MPOTUBONOKA3aHUN K MPAMONW TpaHCIUIAHTAIlUU LEeJIecoo-
Opa3HO paccMaTPUBATh BO3ZMOXXHOCTH IIPUMEHEHUS ATHTEITb-
HOTO JICUYCHHS, MEXaHNIECKOH MOJAEPKKH KPOBOOOpaNeHHS
Ha ocHoBe LVAD-tepanuu (p<0001) m BiVAD-tepanun
(p<0001) B KauecTBe MEXaHUYECKOT'O MOCTa K TPaHCIJIaHTa-
uu cepana. Ilpumensercs AauTenbHas MEXaHHYIeCKas MOA-
JIep’KKa KPOBOOOpAIIeHNsI y MaMeHTOB C BBICOKMMH ITTOKa3a-
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TessiMU JierouHoi runeprensuu (p<0001), yTo mo3BoIsIeT B KO-
POTKHE CPOKHU (HEAEIN) HOPMAJIN30BaTh JABJICHUE B JICTOYHOM
apTepuu, oOecreynBasi BOSMOKHOCTb [TPOBEACHHST BTOPHUUHOM
TpaHCIUIAHTALUU CepLa.
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ENHANCED RECOVERY AFTER SURGERY VS TRADITIONAL CARE
IN ELECTIVE COLORECTAL SURGERY: A RETROSPECTIVE COHORT STUDY

Agdgomelashvili I., Mosidze B., Merabishvili G., Demetrashvili Z.

Tbilisi State Medical University; High Technology Medical Center, University Clinic, Georgia

Colorectal surgeries were associated with an in-hospital stay
days from 6 to 11 days and a complication rate of 15% to 20%.
For decreasing these numbers Enhanced recovery after surgery
(ERAS) protocols were created [1-3].

ERAS protocols are multimodal preoperative, intraoperative
and postoperative care pathways designed to achieve early re-
covery after surgical procedures by maintaining preoperative
organ function and reducing the profound stress response fol-
lowing surgery. The key elements of ERAS protocols include
preoperative counselling, patient optimization prior to admis-
sion, minimal fasting, which includes carbohydrate drinks and
clear liquids until two hours before anesthesia; goal directed
fluid therapy, standartized multimodal analgesia with minimal
use of opioids, and anesthetic regimens and early mobilization,
increased patients’ satisfaction, outcomes, reduced hospital stay
and reduction in cost of care (Table 1).

Traditional preoperative care includes: prolonged fasting, mo-
bility limitations, mechanical bowel preparation, routine use of
drains, and slow return to eating normally postoperatively [4,5].

Implementing ERAS successfully depends on many differ-
ent factors, beginning from patient and staff education, specially
trained team including surgeons, anesthetists and nurses, till to
interdisciplinary team relationships. Also, ERAS’s challenge to
traditional surgical doctrine has led to slow implementation. Ev-
ery member of the team must overcome the resistance to change
and embrace ERAS protocol. Resistance to change, however, is
just one of the many barriers [6,7]. Because of these difficulties

these protocols are implemented in very few centers worldwide,
but adoption of ERAS is increasing. After special trainings of
this multidisciplinary team, we also started this somehow dif-
ficult implementation process, comparing data to the data col-
lected retrospectively.

The purpose and the goal of this study was to observe and
define if it really reduced hospital stay days and other complica-
tions rates in case of open colorectal surgery, compared to tradi-
tional care methods.

Material and methods. In October 2016 we started to imple-
ment ERAS protocol for elective colorectal open surgery in our
clinic. Exclusion criteria were patients younger than 23 years
and an ASA grade 4-5. Based on ERAS society criteria, this
protocol was developed by both doctors and nurses of General
surgery and Anesthesiology departments. Our ERAS protocol
for elective open colorectal surgery included: antimicrobial
prophylaxis, multimodal analgesia, postoperative nausea and
vomiting (PONV) prophylaxis, early oral intake, less infusion
volume, antithrombotic prophylaxis, early removal of drainages
and urinary catheters, early mobilization, discharge criteria and
follow-up plan. We also collected data from last 2 years elective
colorectal surgery cases-120 patients in traditional care group,
as a control group. We observed patients’ preoperative, intra-
operative surgical and anesthesia data, postoperative analgesia,
all type of complications. The medical records of these patients,
who underwent elective open colorectal surgeries according to
traditional care principals were retrospectively reviewed. For

Table 1. A Sample Enhanced Recovery After Surgery (ERAS) Protocol [20]

Period ERAS Traditional Care
* Provide complete information about the protocol and take an informed
consent * Overnight starvation
* Advice given regarding exercise, smoking and alcohol cessation & .
S . . . * No carbohydrate drinks
Pre- * Optimise any pre-existing co-morbidity . .
. .. . . Lo * Mechanical bowel preparation
operative » Minimal starvation (6 hrs for solids and 2 hrs for liquids) .
. * Parenteral hydration (to compensate for
* 100g oral carbohydrate drink bowel preparation)
* Avoid mechanical bowel preparation prep
* Pre-operative antibiotic
* Epidural anesthesia (0.125% bupivacaine, continuous infusion) along
with spinal or general anesthesia
* Arterial/Central lines inserted only if unavoidable « Done under spinal or general
* Goal directed fluid therapy anesthesia
Intra- o . : . .
operative * Maintain optimal oxygenation « Routine use of Nasogastric tubes,
P * Avoid hypothermia abdominal drain and urinary catheter
* Minimal tissue handling * Liberal hydration
* Elective use of nasogastric tubes, abdominal drains and urinary
catheters
» Maintain supplemental oxygen * No emphasis on PONV prophylaxis
* Strict post-operative nausea and vomiting prophylaxis * No enforced mobilization
Post- * Early enforced mobilization * Removal of nasogastric tube and
operative « Early enteral nutrition abdominal drain delayed till markers of
P » Removal of epidural catheter by day 2 bowel motility are observed
* Ensuring adequate analgesia after epidural catheter removal ¢ Oral or Enteral nutrition given once
* Early removal of all tubes, drains and catheters bowel motility is restored
© GMN 17



objective comparative Analysis, we studied prognostic criteria
between the traditional care group and ERAS group, to be clear
that age, sex, obesity, alcohol intake, smoking status, surgical
duration, intraoperative blood loss, or other comorbidities. Our
observation lasted till to October 2018. Eighty-seven adult pa-
tients from ERAS-group were electively operated on because
of colorectal different pathologies. All relevant characteristics
of all patients from each group, preoperative, intraoperative and
postoperative data were collected, summarized and compared
to each other.

The study was reviewed and approved by the institutional
review board of Tbilisi State Medical University (Tbilisi, Geor-
gia) and High Technology Medical Centre, University Clinic
(Thilisi, Georgia) ethics committee.

Descriptive statistics methods were used to characterize each
variable. Comparison of continuous variables was performed by
independent samples t-test or the Mann-Whitney U test accord-
ing to the normality of the variables. Categorical variables were
evaluated by two-tailed Chi-square test or Fisher’s exact test
where appropriate. The threshold for statistical significance was
set to P<0.05. Statistical tests were performed by IBM SPSS sta-
tistics package v23.0 (IBM Corporation, Armonk, New York).

Results and discussion. Eighty-seven patients (54 males, 33
females, age range 23-75), treated according to ERAS program,
were matched with 120 (80 male, 30 female, age range 23-75)
retrospective controls, who had traditional perioperative care.

The clinical characteristics of the ERAS and traditional care
groups were not statistically different (Table 2).
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For those moment, in our center colorectal surgery was often
associated with long length of stay (8-10 days for open surgery),
high rates of surgical site infection approaching 24.2% and ac-
cording to these - high costs as well. During the hospital stay for
elective colorectal surgery, the incidence of perioperative nausea
and vomiting (PONV) was 44.2%. Because of high demand on
opioids, respiratory complications also had high incidence 6.7%.
Deep vein thrombosis also was reported in 3,3% of patients, as-
sociated with late activation. In the patients’ group where no
complications were presented, patients’ hospital stay was still
increasing because of prolonged postoperative ileus 16.7%.

The results of this study suggest that Enhanced Recovery af-
ter Surgery program is superior to conventional postoperative
care for patients undergoing elective colonic or rectal resection
surgery. Patients treated according to an ERAS program devel-
oped significantly less complications and had shorter hospital
stay days.

In ERAS care group, where the data were collected prospec-
tively, our study showed big reduction of hospital stay days and
it was average 5 days. Since patients were operated by the same
team of surgeons, selection bias seems to be small. Compared
to traditional care group incidence of respiratory complications
was 0 in ERAS care group, preoperative PONV was significant-
ly reduced and it was 6.9%, postoperative ileus 5.7%, deep vein
thrombosis 0, urinary retention 0, surgical site infection 3.4%
(Table 3).

The key principals of ERAS care group in preoperative level
was preventing long fasting time, recommending carbohydrate

Table 2. The clinical characteristics of the ERAS and traditional care groups

Characteristic ERAS Group (n=87) Control Group (n=120) P Value
Average age 49 49 1.0
Gender:
Male 54 80 0,13
Female 33 40
ASA Score:
ASAT 3 2 0,65
ASATI 82 115 0,75
ASA 11T 2 3 1.0
Comorbidity:
Diabetes Mellitus 16 12 0,10
Cardiovascular disease 27 38 1.0
BMI (mean) 25,13+/- 3,34 24,55+/-3,29 0,24
Smoke 35 44 0,66
Alcohol 17 39 0,40
Average operation time, min 125+10 130+33 0,17
Mean intraoperative bleeding, ml 115+8 104+60 0,09
ASA-American Society of Anesthesiologists, BMI-Body mass index
Table 3. Traditional vs ERAS care complications
Event Traditional care (n=120) ERAS care (n=87) P value
Respiratory complications 8(6.7%) 0% 0.02
PONV 53(44.2%) 6 (6,9%) 0,0001
Postoperative ileus 20(16.7%) 5(5.7%) 0.02
Deep vein thrombosis 4(3.3%) 0.14
Urinary retention 3(2.5%) 0.27
30-day readmission 37(30.8%) 0.0001
Surgical site infection 29(24.2%) 3 (3,4%) 0.0001
Length of stay (days) 8+2 days 542 days 0.0001
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rich drinks 200ml 3 hours earlier before surgery, avoiding rou-
tine bowel preparation. Intraoperative 2 main anesthetic factors
were fluid management optimization through goal directed fluid
therapy and second-opioids minimization through epidural cath-
eters. Otherwise postoperative ileus could be prolonged. Avoid-
ance of routine use of drainages, nasogastric tubes, urinary cath-
eters and early activation.

About reduced fasting duration, according to protocols we al-
lowed the patients to eat solid foods until 12 midnight and clear
liquids until 3 hours before surgery. Patients were recommended
to drink carbohydrates rich drinks 200-300ml before surgery.

Mechanical bowel preparation (MBP) has adverse physi-
ologic effects attributed to dehydration, is distressing for the
patient, and is associated with prolonged ileus after colonic sur-
gery [8]. MBP is not recommended for patients having colorec-
tal procedures including open or laparoscopic total or segmental
colonic resections, Hartmann procedure, abdominoperineal re-
section (APR), total proctocolectomy (TPC), ileal pouch anal
anastomosis (IPAA). The only exception is patients having
anterior resection with an anastomosis at or below the sacral
promontory [9]. Antibiotic prophylaxis for patients undergoing
colorectal surgery is imperative to reduce the risk of surgical-
site infections. For intravenous antibiotics, it is accepted that the
best time for administration is 30-60 min before the incision is
made [10]. Also different types of skin cleaning showed that the
overall prevalence of surgical-site infection was 40 % lower in
a concentration Chlorhexidine alcohol group than in a povidone-
iodine group [11].

According to patient experiences, postoperative nausea and
vomiting (PONV) is more stressful than pain. The risk factors
for these symptoms include female gender, non-smokers, his-
tory of motion sickness, and postoperative use of opioids [6].
A multimodal approach to PONV prophylaxis should be con-
sidered in all patients with at least 2 or more risk factors under-
going major colorectal surgery. If PONV is present, treatment
should be given using a multimodal approach. This combines
non-pharmacological and pharmacological antiemetic tech-
niques in addition to ERAS programmes [12,13]. Non-phar-
macological techniques include the avoidance of emetogenic
stimuli such as inhalation anaesthetics, and the increased use
of Propofol for the induction and maintenance of anaesthe-
sia [14]. Regional anaesthetic techniques such as epidurals
and transversus abdominal plane (TAP) blocks, have been
proven to reduce postoperative opiate use, which may in turn
influence the prevalence of PONV. The use of non-steroidal
anti-inflammatory drugs (NSAIDS) as an alternative to opiate
analgesia is well established. From pharmacological agents
Ondansetron 4 mg + Dexamethasone 4mg [10].

Fluid management in ERAS should be viewed as a continu-
um through the preoperative, Intraoperative and postoperative
phases. Maintenance infusion of 1.5 - 2 mL/kg/h of balanced
crystalloid solution is sufficient to cover the needs derived from
salt-water homeostasis during major abdominal surgery [15-17].
In high-risk patients and in patients undergoing major colorectal
surgery associated with significant intravascular losses, the use
of goal directed fluid therapy is recommended [18,19].

About surgical issues, of course minimally invasive surgical
approach should be used whenever the expertise is available and
appropriate. The routine use of intra-abdominal drains and naso-
gastric tubes for colorectal surgery should be avoided.

From postoperative interventions, early and progressive pa-
tient mobilization is associated with shorter length of stay. Intra-
venous fluids should be discontinued in the early postoperative

© GMN

period after recovery room discharge. For ileus prevention pa-
tients should be offered a regular diet immediately after elective
colorectal surgery. Chewing sugar-free gum for >10 minutes 3 to
4 times per day after colorectal surgery could be safe, results in
small improvements in GI recovery, and may be associated with
areduction in the length of hospital stay. Urinary catheter should
be removed within maximum 48 hours.

Conclusion. This study demonstrates that ERAS program as
a whole is clearly beneficial and is not followed with any unex-
pected negative effects. Epidural analgesia and a restricted fluid
administration are thought to be the main contributing factors to
a desirable outcome.
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SUMMARY

ENHANCED RECOVERY AFTER SURGERY VS TRA-
DITIONAL CARE IN ELECTIVE COLORECTAL SUR-
GERY: A RETROSPECTIVE COHORT STUDY

Agdgomelashvili I., Mosidze B., Merabishvili G.,
Demetrashvili Z.

Thilisi State Medical University;, High Technology Medical
Center, University Clinic, Georgia

The objective and the goal of this study was to determine
how ERAS guidelines affected on hospital stay days and other
complications rates in case of elective colorectal surgery in our
clinic, compared to traditional care methods.

First of all, all team members including surgeons, anesthetists,
nurses were being trained in ERAS guidelines principals during
two months and we started active implementation process after
this. 87 patients, who were needed to be done colorectal surgery
treatment, were actively treated according to ERAS guidelines
and these patients were gathered in experimental group. At the
same time, we started to collect data retrospectively from last 2
years elective colorectal surgery cases and sorted them accord-
ing to preoperative, intraoperative surgical and anesthesia data,
postoperative analgesia, all type of complications. 120 patients
were placed in traditional care group (control group).

In traditional care group open colorectal surgery was associ-
ated with long length of stay 8-10 days. High rates of surgical
site infection-24.2%, readmission rate during 30 days-30.8%,
PONV-44.2%, respiratory complication-6.7%, deep vein throm-
bosis-3.3%, urinary retention-2.5%, prolonged postoperative
ileus 16.7%.

We included 87 patients in ERAS care group during 2 years.
In this group our study showed big reduction of hospital stay
days and it was average 5 days. Compared to traditional care
group incidence of respiratory complications was 0, postopera-
tive PONV- 6.9%, postoperative ileus-5.7%, deep vein throm-
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bosis-0, urinary retention-0, readmission rate-0, surgical site
infection-3.4%.

Keywords: ERAS guidelines, colorectal surgery, length of
hospital stay.

PE3IOME

YCKOPEHHOE BOCCTAHOBJIEHHUE ITOCJIE XUPYP-
I'MYECKOI'O BMEIIATEJIbCTBA ITPOTUB TPAIU-
[UOHHOI'O JIEYUEHUS B KOJOPEKTAJBHOMN XH-
PYPIUU: PETPOCIIEKTUBHOE MHWCCIIEJOBAHHUE
KOT'OPTHOM I'PYIIIbI

Araromenamsuiu U.3., Mocuasze B.A.,
Mepaoumsuiau M., lemerpamBuiu 3.M.

Tounuccrkuil 20Cy0apcmeennvlill. MeOUYUHCKULL YHUBEPCUMen,
Lenmp 8blCOKUX MEOUYUHCKUX MEXHON02UL, YHUBepCUMEemC Kl
Kkaunuka, I py3us

Lenbro nccnenoBanus sIBUJIAcCh OLCHKA BIMSHUS PYyKOBOIS-
mux npuHounoB Enhanced Recovery After Surgery (ERAS),
YCKOpEHHasi peabuiuTanus Mociae ONepalrdu) Ha KOJIUYeCTBO
MOCJICONEPAIIMOHHBIX JTHEH B CTaloHape (CPOK rocruTainsa-
LIH) TP IPOBEACHUH KOJIOPEKTAIBHBIX OIepalnii TpaJULUOH-
HBIM ITOJIOCTHBIM METOAO0M.

Becwy meanepcoHnan, BKIIIO4ask XUPypros, aHECTE3HOJIOIOB
U MEACECTEp, B TCUCHHE 2 MECSAIEB MPOXOAUIN O0yUeHHUE
(TpeHHMHIH) IO O3HakoMJeHHIo ¢ npuHuunamu ERAS s
UX BHEAPCHUS B IOBCEJHEBHYIO IPAKTHUKY. 87 IMallUEHTOB,
KOTOPBIE HYXKJAJIUCh B KOJTOPEKTAIBLHOM XUPYPru4€CKOM Jie-
YEHUH, MTOJIHOCTHIO MTPOBEICHBI cOrIacHO npotokosiam ERAS
Faﬁ):(.]'laldHOB. 9TI/I NMayveHTbl COCTAaBUJIM DSKCIIEPUMEHTAJIb-
HYIO IPYIIILY.

PerpocnekTHBHO cOOpaHbl MaTepualibl MO IMJIAHOBBIM KO-
JIOPEKTAJIbHBIM OIlEpallisiM 3a MOCIeAHUE 2 roja M pasie-
JICHBI C y‘leTOM npeaoncpanuoOHHbIX, HHTPAOIIEPAallUOHHBIX,
XUPYPrUUYE€CKUX U aHECTE3UOJOTMYECKUX JAHHBIX, MOCIIEO-
NepPallMOHHON aHANbIe3UU U OPYTUX OCIOKHEHUU. B rpymmy
TPaJMLMOHHON TEpanuu BKIJIIOYEHBI JaHHble 120 nmanueHToB
(KOHTpOJbHASA TPYMIA).

B rpymnne TpaauIuoOHHOTO JIe4eHHs IUIAHOBAsl KOJIOPEKTallb-
Hasl omepanusi 4acTo acCOLMUPOBAIACh C IPELyCMOTPEHHBIM
JUTMTEIBHBIM CPOKOM TOCHHUTaIM3aluu B TeueHue 8-10 nHeit.
BeisiBiieH BBICOKHIT ypOBeHb MH(EKIHMH, KOTOPBIH COCTaBHII
24.2%, noBropHas rocrnutanuzanus B redenun 30 queit - 30.8%,
PONV - 44.2%, pecriuparopHble oclIoxHEHUS - 6,7%, TpOMOO3
DIyOOKHMX BeH cOoCTaBWI 3.3%, UIMTEIbHAS MOCICONCPAUOH-
Hasl KUIIEYHas! HEIPOXOAUMOCTS - 16,7%.

B Teuenne npyx net B rpyniy ERAS Bkirouens! 87 nannen-
ToB. IIpoBesieHHOE HCClie0BaHUE TI0KA3aJI0 3HAUYUTEIBHOE CO-
KpallleHne BpeMeHH MpeObIBaHUs 3THX OOJbHBIX B CTALHOHAPE
Ha 5 HEeH B CpaBHEHHUH C TPYIIION C TPaAULIMOHHBIM BEICHUEM.

OO61ee YUCIIO MOCICONMEPAMOHHBIX OCIOKHCHUNH OBLIO
JOCTOBEPHO HUXKE B I'pyIIIIC C yCKOpCHHbIM BOCCTAHOBJICHHUEM
B CPaBHEHUU C KOHTPOJIbHON I'PYNION: MOCIEONEPALlMOHHBIX
PONV - 6.7%, anurtenpHas mnocieonepanuoHHas KUIIeuHast
HETPOXOJUMOCTb - 5,7%, HHPEKIMS XUPYPTUIECKOTO paspe-
3a cocraBuia 3.4%, pecrupaTopHbIe OCIOKHEHHUS, TPOMOO3
r1yOOKUX BEH, 3aJepKKa MOYCHCIYCKaHUsI U TIOBTOPHAs TO-
cnuTanusanus B Teuenue 30 JHEN HE BBISBIEHBL.
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NECROTIC FASCIITIS AS A COMPLICATION OF ACUTE DESTRUCTIVE APPENDICITIS

Kanadashvili O., Belykh E., Soborov M., Alekseev V., Stolyarchuk E., Atayan A.

Federal State Autonomous Educational Institution of Higher Education .M. Sechenov First Moscow
State Medical University of the Ministry of Health of the Russian Federation (Sechenov University)
Institute of Clinical Medicine. N.V. Sklifosovsky. Department of Hospital Surgery, Russia

Acute appendicitis is the second most frequent cause (af-
ter acute cholecystitis) of hospitalization in a surgical hospital
for urgent indications of 10-30% and the first in the number of
emergency operations performed is 60-80% [8]. The social sig-
nificance of the problem of acute appendicitis is due to its high
prevalence. Acute appendicitis is the cause of acute abdomen in
7-8% of cases worldwide [2,13]. The timely diagnosis of acute
appendicitis is difficult due to the variability of the clinical pic-
ture and depends on the degree of inflammatory changes in the
appendix wall, localization, age, reactivity, and the presence or
absence of complications of concomitant diseases.

Necrotic fasciitis (NF) is an extremely rare fatal complication
of acute appendicitis [7,12]. It is characterized by a rapidly fatal
necrotic infection, which progresses rapidly in fascia and soft
tissues and, with untimely medical care, leads to the develop-
ment of septic shock and multiple organ failure. Early diagnosis
of this fatal complication is critical to achieving optimal treat-
ment outcomes.

© GMN

Necrotic fasciitis, the most commonly used term to describe
necrotic soft tissue infection (NSTIs), but it is only one of its
manifestations. The term necrotic fasciitis was first coined by
Wilson [24].

Necrotic fasciitis is a secondary complicated infection of the
skin and soft tissues of 3rd-4th level according to the classifica-
tion of surgical infections of the skin and soft tissues as per Rus-
sian national guidelines 2015 [15].

We present here a clinical case of necrotic fasciitis of the right
lower limb, without damage to the anterior abdominal wall, sec-
ondary to the perforated process, as an extremely rare complica-
tion of appendicitis.

Case report. In January 2019 a 78-year-old patient with a
2-day history of general weakness, pain in the right lumbar re-
gion and in the right leg with impaired sensitivity was delivered
to the admission department of the Clinical Hospital named after
S.S. Yudina by the ambulance team.

21



Upon admission, the general condition of the patient was
severe. Blood pressure 80/40mm Hg, pulse 95 beats per min-
ute, respiratory rate 17 min, body temperature 36.9 ° C, lack of
urine, 200 ml of urine was obtained during catheterization of the
bladder. On physical examination: the tongue is dry, not taxed.
The abdomen is symmetrical, moderately swollen, locally tense
and painful in the right iliac region, where positive symptoms
of peritoneal irritation are determined, the right leg is swollen,
subcutaneous fatty tissue is infiltrated, and soreness along the
large saphenous vein is noted. Subcutaneous emphysema in
the lower abdomen and right lower limb was not determined.
Laboratory data showed white blood cells 9.6 x 10 9/1, myelo-
cytes 1%, metamyelocytes 2%, hemoglobin 12.1 g/dl, creatinine
137 pmol/l (1.55 mg/dl), C reactive protein 388.2 mg/l, sodium
121.1 mmol/l, glucose 5.0 mmol/l (90.75 mg/dl).

Ultrasound of the abdominal cavity and pelvis revealed cal-
culi in the gall bladder up to 5 mm without signs of acute inflam-
mation, there was no free fluid in the abdominal cavity, an in-
testinal loop was expanded to 40 mm, pendulum-like peristalsis
was determined in the right half of the abdominal cavity.

During computed tomography of the abdominal cavity
with bolus contrast, the appendicular infiltrate was measured
25x31x35 mm, with the location of the appendix retrocecal up
to 12 mm wide, with fuzzy contours. Infiltration of the right
lumbar muscle with hypo-intensive areas and the right pirifor-
mis muscle was noted. Cholecystolithiasis. CT scan of the right
lower limb was not performed.

Fig. 1. CT scan of the abdomen and pelvis

The head of the white arrow indicates the area of fiber com-
paction around the appendix and is regarded as a periappendicu-
lar infiltrate. It is noteworthy that there is a close relationship
between this appendicular infiltrate and the fascia of the right
lumbar muscle, which is increased in volume compared to the
contralateral one. The presence of the fluid component both in
the subfascial space and between fibers of the abdomen of the
muscle are noted (X-ray density of the right lumbar muscle is 19
units .N, left-39 units.N). (A). Also noteworthy is the increase
in the volume of the right ileal muscle (white arrow) compared
with the left ileal muscle (double-headed arrow).
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Fig. 2. CT scan of the abdomen and pelvis

The heads of the white arrows indicate the area of compaction
and radial severity of the fiber located around the appendix and
regarded as a periappendicular infiltrate (A).

It is noteworthy that there is a close relationship between this
appendicular infiltrate and fascia of the lumbar muscle (coro-
nary projection, B).

Numerous rounded inclusions (most likely appendicular
stones) are visualized in the area of the appendix.

-

Fig. 3. CT scan of the abdomen and pelvis

On the axial section of the middle floor of the pelvis, the heads
of the white arrows indicate the zone of the increased cellular
tissue lateral space of the cavity of the pelvis, the head of the
double arrow shows the increased abdominal volume of the in-
ternal obstructive muscle. The white arrow shows the intact ab-
domen of the internal obstructive muscle on the left (A)

On the coronary section of the central region of the small
pelvis, the heads of the white arrows indicate edematous and
densified fiber of the lateral space, with propagation through
the obstruction hole into the femoral canal. The double head of
the white arrow indicates the enlarged abdominal volume of the
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external obturator muscle. The white arrow indicates the intact
abdomen of the external obturator muscle on the left (B).

Ultrasound dopplerography of the veins of the lower extremi-
ties: ultrasound signs of thrombosis were not detected. Necrotic
fasciitis has not been diagnosed.

The patient was urgently operated on laparoscopically for
acute gangrenous appendicitis. Upon surgery during the audit
in the right iliac region, a loose infiltrate (dome of the cecum
and parietal peritoneum) with fibrin and scanty effusion was re-
vealed. The appendix was located retrocecally, the apex retro-
peritoneally. When the infiltrate was divided, an abscess opened
asnd revealed gangrenous appendix with perforation. Appendec-
tomy, debridement and drainage of the abdominal cavity were
performed. Sowing taken.

Ten hours after the operation, a deterioration was noted:
an increase in body temperature to 38.5° C, leukocytosis -
15.4x10 9/L, a linear section of hyperemia appeared on the me-
dial surface of the right thigh. In the popliteal fossa sections of
linear necrosis were noted. In the region of the tibia on the me-
dial surface, a large area of the skin turned bluish-purple without
clear boundaries (Fig. 4,5).

Fig. 4.

Fig. 5.

Fig. 4, 5. Skin changes in the lower leg and popliteal fossa

The patient was diagnosed with necrotic fasciitis of the right
lower limb and reoperated. An autopsy of phlegmon of the right
thigh and lower leg was performed, revision of the retroperito-
neal space on the right. During the operation, pronounced edema
of the soft tissues and muscles was established, purulent, turbid
discharge with gas bubbles located in the subcutaneous tissue
and under the fascia. Fascias are dull gray, mucus, with patches
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of necrosis on the fascia of the thigh, lower leg and popliteal
region, on the calf muscle. Purulent streaks were revealed on
the posterior thigh, between the calf and soleus muscles. In
the proximal direction, access was made to the retroperitoneal
space, purulent discharge was not revealed (Figure 7,8). Wounds
sanitized with antiseptic solutions and drained. Crops taken. Mi-
crobiological examination of the material from the appendicu-
lar abscess, peritoneum, and muscles yielded: Escherichia coli,
Acinetobacter baumannii, Klebsiella pneumoniae, Enterococcus
faecalis (necrotic fasciitis type D).

Fig. 7.

Fig. 8.
Fig. 7,8. Open phlegmon of the right thigh and lower leg

In the postoperative period, the patient was in the intensive
care unit on mechanical ventilation with unstable hemodynam-
ics, on inotropic support. On the 4th day from admission to the
clinic, a lower tracheostomy was applied. Complex treatment
was carried out, which included infusion therapy aimed at cor-
recting water-electrolyte, acid-base, protein, carbohydrate bal-
ance. Antibacterial therapy with the following antibiotics: invaz,
meronem, linezolid, metronidazole, fluconazole. Sanitation and
surgical treatment of purulent foci were performed. During the
control CT scan 4 days after the hospitalization in the hospital
and 6 days from the onset of the disease, an undrained retro-
peritoneal abscess on the right was revealed. An autopsy and
sanitation, drainage of the retroperitoneal space were performed.
An abscess of 150 ml was revealed medially to the inside of
the right lumbar muscle and caudally to the sacrum. But despite
the treatment, the disease progressed, wet gangrene of the right
lower limb developed. The patient underwent amputation at the
level of the upper third of the right thigh.
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Table 1. Elements of a Laboratory Risk Index for Necrotic Fasciitis (LRINEC)

Laboratory marker

Grade Evaluation

<150 = 0 point

SRP (mg/dl) > 150 = 4 point
<15 =0 points
WBC (mm?) 15-25 =1 point
> 25 =2 point
> 13,5 = Opoint

Hgb (g/dl) 11,6-13,5 = 1point

<11,5 =2 point

Serum sodium

> 135 = Opoint
<135 = 2point

Serum creatinine

< 1.6 = Opoint
> 1.6 =2 point

Serum glucose

<180 = Opoint
> 180 =1 point

SRP - S-reactive protein

The course of the disease was complicated by sepsis, septic
shock, bilateral pneumonia, multiple organ failure syndrome,
cerebral edema. The patient died on the 8th day from the mo-
ment of hospitalization.

Necrotic fasciitis is one of the life-threatening manifestations
of necrotic soft tissue infections (NSTIs) and is characterized
primarily by damage of the fascia and subcutaneous fat. The
mortality rate is high from 6 to 76% [10,14,19,25]. NF morbid-
ity is low: 0.4 cases per 100,000 in the UK [4].

We did not find any data in the Russian literature on the in-
cidence of NF. In the United States 1,000 cases of NSTIs are
recorded per year; however, there is a tendency towards an in-
crease in the incidence rate [12,11], and the objective reasons
for this are unclear. It is possible that this is due to an increased
understanding of the problem and a clearer registration of these
cases, increased resistance to antimicrobials, bacterial virulence,
and a rise in the number of patients with weakened immunity
due to diabetes mellitus, treatment of malignant tumors, HIV.

Necrotic fasciitis as one of the manifestations of NSTIs is
divided into 3 bacteriological types [20]. Type I - NF caused
by polymicrobial infection with various types of gram-positive
cocci, gram-negative rods and anaerobes, including clostridial.
Type II - NF caused by B-hemolytic group A streptococci, ei-
ther individually or in combination with staphylococcal species.
Type III - NF caused by gram-negative marine organisms (V.
vulnificus).

Necrotic fasciitis, which develops as a fatal complication of
acute appendicitis, is extremely rare, we did not find a single
article in Russian-language literature, and only 18 cases were
recorded in English literature, with a mortality rate of 35%
[3,5,6,9,16,18,23].

In an article by Taif and Alravi [16], only three cases of acute
appendicitis complicated by NF were noted, with a predominant
lesion of the right lower limb, which is probably due to the direct
spread of the infection along the neurovascular bundles of the
right thigh.

A high mortality rate is associated with the rapid progression
of the disease with the development of septic shock and multiple
organ failure. This is almost always associated with perforation
of the retrocecal, retroperitoneally located process and with de-
layed diagnosis and surgical treatment.

The rarity of this formidable and fatal disease determines the
difficulties of early diagnosis and timely treatment, since most
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doctors can see one case of NSTIs throughout their medical ca-
reer. Diagnosis is also complicated by the fact that a necrotiz-
ing infection of soft tissues spreads into the deep layers, and
skin manifestations (erythema, edema, discoloration of the skin,
bulla, subcutaneous emphysema) already indicate a progressive
stage of the disease. And in the early stages, mild erythema on
the skin can be mistaken for cellulite. The disproportion of skin
manifestations with severe pain and signs of a systemic reac-
tion to inflammation should alert the doctor regarding necrotic
fasciitis.

To facilitate the diagnosis of necrotizing soft tissue infec-
tion (NSTIs), several assessment systems have been developed.
Wall and colleagues [21,22] found that white blood cell count
(WBC) <15,000 cells/mm 3 and serum sodium levels above 135
mmol/L had a negative predictive value of 99% and a sensitivity
0f 90% for detecting NSTIs. The most widely accepted indicator
is the laboratory risk indicator of necrotic fasciitis (LRINEC),
developed by Wong and colleagues [26] LRINEC is based on
determining the level of C-reactive protein, the number of leu-
kocytes, the level of hemoglobin, sodium, creatinine and glu-
cose in the blood serum of patients (Table 1)

Points >6 were found to have 92% positive predictive value
and 96% negative predictive value. Although this indicator is
widely used, it has never been confirmed, and the authors them-
selves noted that many other conditions can cause similar labo-
ratory disorders. In addition, its use is limited in the presence of
competing inflammatory conditions.

An X-ray examination for the diagnosis of NF is ineffective,
since the detection of subcutaneous emphysema is characteristic
only for clostridial infection, and with other types of infection
it is extremely rare, and then in the later stages of the disease.

Ultrasound gives good results for the detection of superficial
abscesses; as for assess of the deeper layers there is a lack of
sensitivity and specificity [20].

Computed tomography is the preferred diagnostic method,
due to its higher sensitivity. However, CT scans are not specific.
With CT, it is possible to determine the asymmetric thickening
of the fascia to reveal subcutaneous accumulation of gas along
the fascial planes, abscess. With CT treatment can be monitored.

Magnetic resonance imaging is also quite sensitive, but
does not have specificity, since tissue enhancement during T2-
weighted imaging is often observed after trauma and other non-
infectious inflammatory processes [1].
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The gold standard for the diagnosis of NF is an early operative
(surgical) audit, subject to a high clinical suspicion of NF.

Conclusions. Due to the rarity of this potential fatal compli-
cation, knowledge of the clinical manifestations of NF is a key
factor. The early clinical manifestations of NF may be insignifi-
cant, therefore, early recognition and clinical alertness, aggres-
sive surgical treatment with antibacterial therapy with broad-
spectrum antibiotics are the main factors necessary to reduce the
level of complications and mortality.
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SUMMARY

NECROTIC FASCIITIS AS A COMPLICATION OF
ACUTE DESTRUCTIVE APPENDICITIS

Kanadashvili O., Belykh E., Soborov M., Alekseev V.,
Stolyarchuk E., Atayan A.

Federal State Autonomous Educational Institution of Higher
Education 1. M. Sechenov First Moscow State Medical Universi-
ty of the Ministry of Health of the Russian Federation (Sechenov
University) Institute of Clinical Medicine. N.V. Sklifosovsky. De-
partment of Hospital Surgery, Russia

The timely diagnosis of necrotic fasciitis (NF) — an extremely
rare fatal complication of acute appendicitis is difficult due to
the variability of the clinical picture and depends on the degree
of inflammatory changes in the appendix wall, localization, age,
reactivity, and the presence or absence of comorbidities. It is
characterized by high mortality rate, associated with the rapid
progression of the disease with the development of septic shock
and multiple organ failure.

A clinical case of necrotic fasciitis of the right lower limb
without damage of the anterior abdominal wall, secondary to the
perforated process, as an extremely rare complication of appen-
dicitis is presented. A 78-year-old patient was urgently operated
on laparoscopically for acute gangrenous appendicitis. Necrotic
fasciitis has not been diagnosed. Ten hours after the operation,
the diagnosis of NF was established and the patient underwent
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phlegmon autopsy of the right thigh and lower leg, revision of
the retroperitoneal space on the right. Subsequently, sanita-
tion and surgical treatment of purulent foci were performed.
Despite the ongoing comprehensive treatment in the inten-
sive care unit using broad-spectrum antibiotics the disease
progressed, and wet gangrene of the right lower limb devel-
oped. The patient underwent amputation at the level of the
upper third of the right thigh. The course of the disease was
complicated by sepsis, septic shock, bilateral pneumonia,
multiple organ failure syndrome, cerebral edema. The patient
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died on the 8th day from the moment of hospitalization.

The rarity of this formidable and fatal disease determines the
difficulties of early diagnosis and timely treatment, since most
doctors can see one case of NSTIs throughout their medical ca-
reer. Our case shows how important the early diagnosis of this
fatal complication is, as it is crucial for achieving optimal treat-
ment results.

Keywords: necrotic fasciitis, necrotic soft tissue infection,
complications of appendicitis, retroperitoneal phlegmon, puru-
lent surgery.
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HEKPOTUYECKHWI ®ACIIAUT - OCJOXKHEHUE OCTPOT'O JECTPYKTUBHOI'O AITNEHIUIIUTA
(KJIMHAYECKUW CIYUYAN)

Kanagamsuiau O.B., beasix E.H., CooopoB M.A., Aiekcees B.C., Cronsipuyk E.B., Arasn A.A.

DIA0Y BO «Ilepsuiii Mockosckuil cocyoapcmeennbiii meouyunckuii ynusepcumem um. M.M. Cevenosa»
Munszopasa Poccuu (Ceuenosckuii ynusepcumem); Mucmumym xaunuueckou meouyunst um. H.B. Cxaughocosckoeo,
Kaghedpa eocnumanvroti xupypeuu, Poccus

OcCTpBIif aNMEHANIUT — BTOPast O 4acTOTe (IOCIe OCTPOTO
XONICIMCTUTA) NPUYNHA TOCHUTAIN3ANNNA B XUPYPTUIECKHH
CTaIlMOHAap MO0 HEOTIOXKHBIM moka3anusaM (10-30%) u nepsas
— M0 KOJUYECTBY BBINONTHSICMBIX YKCTPEHHBIX ONEpamuil -
60-80%. ComuanpHasi 3HAYMMOCTH NPOOIEMBI OCTPOTO al-
MeHANIHTA 00yCIOBICHA €T0 BHICOKOH PacHpOCTPaHEHHOCTHIO.

Hexkpotuueckuit hacuuut (H®D) spnsercs kpaitHe peakum
(aTaabHBIM OCIOKHEHUEM O0CTpOro anmnenaunuta. OH Xxapak-
Tepu3yeTcs OBICTPO MPOTPECCUPYIONIEH 10 (HaCIUU U MATKUM
TKaHSIM ITOTEHIAJILHO CMEPTEIbHON HEKPOTHIECKOIT HHPEK-
IUeH, KOTopas MPU HECBOCBPEMEHHO OKa3aHHON MEAMIINH-
CKO TTOMOIIM NPUBOAUT K Pa3BUTHIO CENTHUYECKOTO MIOKA M
noJauopraHHoil HegocrarouHoctu. H® sBusercs oguuM u3
OTIACHBIX JUIS )KU3HU MPOSABICHUN HEKPOTUIECKOH HMH(EKITNH
msarkux Tkanei (HUMT) u xapakrepu3syercs MOpakeHHUEM B
MepByI0 ouepenb (HacIuy U MOJKOKHOM KUPOBOIT KIIETIATKH.
YpoBeHb CMEPTHOCTH BBICOKHIT - OT 6 10 76%.

B crarbe npencrasien kanuueckuit ciydait HO npasoit Hk-
Hell KOHEYHOCTH 0e3 MOpaKEeHMS IepefHel OpIOIIHON CTEHKH,
BTOPUYHOTO T10 OTHOIICHHIO K NeP(OPUPOBAHHOMY OTPOCTKY, KaK

KpaifHe peqxoe ocnoxHeHue ammeHguimra. [laruentka, 78 rer,
10 TIOBOIY OCTPOTO TAHTPEHO3HOTO ANMEeHAWINTA YKCTPEHHO
npoornepupoBana yamnapockonndecku. H® ne muarnocrupo-
BaH. Crycts 10 WacoB mocie omepanyy yCTAaHOBIICH JIHArHO3
H® u nmanueHTKe BBIMOIHEHO BCKPBHITHE (DIErMOHBI IIPAaBOTO
Oezipa U TOJNEHH, PeBHU3MS 3a0PIOIIMHHOTO IPOCTPAHCTBA CIpa-
Ba. B panpHeiimeM BBIMONMHANACH CaHAIMS M XUPYyprUdecKas
00paboTka rHOMHBIX odaroB. HecMoTps Ha mpoBOIMMOE KOM-
IUIEKCHOE JICYCHUE B OTACJICHUE PEaHNMAIUH C UCIOIb30BaHNU-
eM aHTHOMOTHKOB IIMPOKOTO CIIEKTpa AeiicTBHs, 3a00seBaHIe
MIPOrPECCUPOBAIIO, PA3BIIIACH BIIaJKHASI TAHTPEHA MPABOH HIK-
Hel koHeuHocTH. [TariieHTKe BHITIOTHEHA aMITy Tallys Ha ypPOBHE
BepXHEH TpeTu mpasoro Oexpa. Teuenne 3a001eBaHUS OCIOXK-
HHUJIOCH CETICHCOM, CENTHYSCKHUM IIIOKOM, JBYCTOPOHHEH MHEB-
MOHHEH, CHHIPOMOM HOJIHOPTaHHON HEI0CTATOYHOCTH, OTEKOM
TOJIOBHOTO Mo3ra. [lanuenTka ymepia Ha §-¢ CyTKH OT MOMEHTa
TOCTINTAIN3AINH.

[MpuBeneHHbI Citydail sBISCTCS MOATBEPXKICHHEM pela-
IOIIero 3Ha4deHus paHHell amarHoctukn H® mis mocTikeHus
OINITHMAJIBHBIX PE3YIbTaTOB JICICHHSI.
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EVALUATION OF NOVEL PORCINE PERICARDIAL BIOMATERIAL FOR VENTRAL
AND INGUINAL HERNIA REPAIR. THE RESULTS OF A NON-RANDOMIZED CLINICAL TRIAL

Kakabadze Z., Janelidze M., Chakhunashvili D., Kandashvili T., Paresishvili T., Chakhunashvili D.G.

Tbilisi State Medical University, Georgia

More than 20 million hernias are estimated to be repaired ev-
ery year around the world [1]. Per year, approximately 700,000
hernia repairs are carried out in the USA [2]. Currently, surgery
possesses huge arsenal of various surgical methods of ventral
and inguinal hernia repair. Recently, usage of meshes created
from various synthetic and biological materials have become
quite popular in the herniology.

There are many types of meshes and multiple methods of their
placement during the hernia repair. Meshes vary by their origin
(synthetic, biologic, composite), absorbability, pore size, weight
(light- and heavyweight), elasticity and mesh durability [3-7].

The vast majority of synthetic meshes are made from poly-
propylene (PP), polytetrafluorethylene (PTFE), prolene da-
cron, orlon, mylar. There are different situations in which a
surgeon must make a decision about what type of a mesh to
use. For example, in a case of infected ventral hernia, gener-
ally, absorbable synthetic meshes are used, however, since
they are absorbed, recurrence rate is very high and additional
surgical intervention is needed to achieve permanent repair
[5,8]. PTFE and PP are the most common meshes used to
repair large ventral hernias [9,10]. However, when the mac-
roporous meshes are placed so that they come in contact with
abdominal viscera, they are associated with the development
of bowel adhesions, obstructions, and enterocutaneous fistu-
lae. Polytetrafluoroethylene (PTFE) meshes can lead to the
development of encapsulation, collection of periprosthetic
fluid, and excessive growth of bacteria [11].

Despite the fact, that there are vast number of synthetic and
composite meshes from which you could pick an individual
treatment method, complications are still a major problem. As it
is reported in the manuscript, ventral hernia repair with prosthet-
ic mesh has recurrence rates up to 54% and is contraindicated in
the setting of infection [12].

The complications include post-operative pain and movement
restriction, recurrence, adhesions, calcification, mesh migration
and seroma. Chronic post-operative pain develops often in pa-
tients who underwent either open or laparoscopic ventral hernia
repair, regardless of fixation type. Studies claim, that 26 to 34%
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of the patients reported chronic discomfort due to pain [13,14].

Recurrence of ventral hernia is still a major challenge in VH
repair. Even though, the rate of recurrence has decreased from
50% to 10-23% after meshes were introduced, it still is quite fre-
quent and traumatic experience for patients, since there is need
for additional surgical interventions, which are performed in
case of relapse of the disease [15-17]. Although, studies suggest,
that VH recurrence can almost be eliminated by utilizing under-
lay technique, this method increases risk of adhesions, which are
discussed below [17,18].

Adhesions are generally associated with intraperitoneal un-
derlay technique, during which the mesh has direct contact with
bowel. Increased risk of adhesions has been associated with
macroporous structure of the mesh [19]. Incidence of unplanned
surgical intervention done due to adhesions and enterocutaneous
fistulas after ventral hernia is about 4% [20].

Calcification is a result of prolonged foreign body reaction,
which may develop to certain meshes and, in the end, may result
in generating chronic pain [21, 22].

Seroma are relatively minor complication of hernia and they
typically develop with any type of a mesh. However, it is well
known, that meshes with larger pores are less likely to lead to
seroma. Overall incidence of seromas is 2% and they commonly
resolve without any intervention after 6-8 weeks [23].

Migration is another severe complication, during which mesh
may migrate into organs such as urinary bladder, sigmoid colon,
hollow viscus, spleen, and it may cause respective discomfort,
depending where mesh migrates into [24-27].

Also, in the cases when the wounds are heavily contaminated,
prosthetic meshes are frequently considered to be contraindi-
cated due to the high risk of infection. Additionally, prosthetic
meshes are associated with the development of erosions adhe-
sions, and chronic pain in the abdominal viscera. In the cases
when the wounds are contaminated the mesh representing a bio-
logical tissue matrix (BTM) can be an alternative to synthetic
mesh the use of which is related to the ability of the material
to tolerate cutaneous exposure and withstand placement into a
contaminated defect [28-35].
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The aim of this study was to provide preliminary results of
a non-randomized clinical trials evaluation of XI-S+® porcine
pericardial biomaterial (Colorado Therapeutics LLC. USA) for
ventral and inguinal hernia repair.

Material and methods. All patients signed written informed
consent for the study, which was conducted according to the
guidelines of the 1975 Declaration of Helsinki and approved by
the Ethics Committee of the Tbilisi State Medical University,
Thilisi, Georgia.

Inclusion criteria were the following: M/F > 21 years of age,
negative for pregnancy, no known allergic reaction to porcine,
IC signed, and candidates for open procedure. Exclusion criteria:
lactating women, not available for follow-up, severe malnutrition,
use of investigational agent, known malignancy, life expectancy <
two years, clinical symptoms of infected hernia site, or evidence of
contaminated or clean contaminated fields, ascites, preexisting liver
disease, immune compromised subjects, morbid obese, BMI >35,
and diabetic subjects, insulin dependent.

Operative procedure. Ventral hernia repair in ten patients
consisted of a midline laparotomy or through the old incision,
which was removed. The fascial edges were trimmed to healthy
tissue and the hernia sac excised. Hernia hilus was then closed
by suturing the right and left side of the aponeurosis of external
abdominal oblique muscle together. The sutures were done by
2-0 Prolene thread. Then, the onlay technique was performed
with the XI-S+® mesh which was sutured by multiple simple
interrupted sutures with 2-0 Prolene thread. One silicon surgical
drain was placed above the mesh. The skin was sutured with 2-0
prolene thread.
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Inguinal hernia repair in ten patients were done in the fol-
lowing fashion. After incising the skin, subcutaneous tissue, and
external oblique aponeurosis, the hernial sac was identified, ad-
hesions were removed and the sac excised according to standard
Lichtenstein tension-free method. XI-S+® mesh (6 x 15 CM)
was trimmed to fit individual patient inguinal canal floor. The
mesh was then anchored to the conjoined tendon by simple in-
terrupted sutures (Prolene 2—0). The skin was sutured with 2-0
prolene thread.

The mean hospital stay duration post-operatively was 2 days.
The patients was followed up during the postoperative visits
at the following time points: 1 week, 1 month, 3 months, 5
months, 12 months, 1 year, 2 years and 3 years. At each post-
operative visit and at the initial preoperative evaluation and
screening, to assess the quality of life changes related to the
hernia and hernia repair procedure patients were given a copy
of the Carolinas Comfort Scale (CCS). CCS itself allows us
to evaluate quality of life in three areas: pain, sensation of
mesh, movement limitations.

Results and discussion. The average age of the patients with
ventral hernia was 54+1.4 years, and 30% of patients were
female and 70% of patients were male. The average age of the
patients with inguinal hernia was 62.5+£9.4 years, and 10%
of patients were female and 90% of patients were male. The
average hospitalization length was 2 days. Table land 2 lists
patient demographics and operative details. All patients that
were enrolled into the study had primary hernias. Results of
Carolina Comfort Scale survey for all the patients are depict-
ed in Table 3 and 4.

Table 1. Ventral hernia repair patient characteristics and operative details

Ventral Hernia
Variable Mean SD Median Minimum Maximum
Age (years) 533 12.7 5.8 24 70
BMI (kg/m?) 27.9 3.9 29.4 214 34.8
Fascial defect size (cm?) 30.7 13.8 30 12 60
Mesh size (cm?) 90 0 90 90 90
Incision length (cm) 14.2 4.8 12 10 20
Lengsh of stay (days) 2.6 0.5 3 2 3
Operative time (min) 75.4 27.3 70 40 135
Table 2. Inguinal hernia repair patient characteristics and operative details
Inguinal Hernia
Variable Mean SD Median Minimum Maximum
Age (years) 53.6 9 61 49 77
BMI (kg/m?) 25.8 2.5 25.7 224 31.1
Fascial defect size (cm?) 34.2 24.4 20 12 80
Mesh size (cm?) 59.2 24.5 72 30 90
Incision length (cm) 5.9 0.9 6 5 8
Lengsh of stay (days) 2.1 0.3 2 2 3
Operative time (min) 51 4.6 50 45 55
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Table 3. Mean Carolinas Comfort Scale Scores with Change (Ventral Hernia)

Baseline 1 Week 1 Month 3 Months 5 Months 1 Year 2 Years 3 Years
N 10 10 10 10 10 10 10 10
Pain 1.27 0.84 0.09 0.06 0 0 0 0
Sensation of mesh N/A 0.25 0.29 0.01 0.01
Movement limitation 1.60 0.85 0.10 0.03 0.02
Table 4. Mean Carolinas Comfort Scale Scores with Change (Inguinal Hernia)
Baseline 1 Week 1 Month 3 Months 5 Months 1 Year 2 Years 3 Years
N 10 10 10 10 10 10 10 10
Pain 1.2 1.6 0.2 0 0 0 0
Sensation of mesh N/A 0 0
Movement limitation 1.3 1.5 0.4 0

The XI-S+® mesh was used for all surgeries. It provided se-
cure and adequate overlap in the periphery of each fascial de-
fect; minimal mesh overlap was defined as not less than 3 cm by
the study criteria.

Biologic mesh materials derived from human and animal do-
nor source are based on a matrix of proteins, including colla-
gen, elastin, glycoproteins and growth factors. They represent
so-called “third-generation” mesh which provides ingrowth of
host cells and generates “tissue-mesh” composite for replace the
tissue in the hernia defect [36, 37].

The literature widely highlights issues of related to the use
of such biologic mesh like human acellular dermis [38-40],
porcine-derived acellular dermal matrix [41-43}, porcine small
intestine submucosa [44-47], bovine pericardium [48-50].

The pivotal part of achieving permanent hernia repair is vas-
cularization and remodelling, which, in contrast to synthetic ma-
terials, biologic materials can be subjected to [51].

Decellularized human dermal tissue was really popular and
promising upon introduction, however, long-term follow-up
studies showed very high rate of recurrent herniation, eventra-
tion and low long-term durability [52,53].

Porcine small intestinal submucosa tissue has widely been
tested and studied and many authors suggest that it could cause
tissue rejection [54]. While other studies claim, that severe tis-
sue rejection decreased durability, it is frequently infected with
B hemolytic Streptococcus [55, 56]. Authors also state, that it
is durable, when it is not infected, however, it does not hold up
well in contaminated areas [51,57].

Decellularized porcine dermal tissue was tested in animal and
clinical trials, It has been proven that adhesions to intestinal seg-
ment is significantly lower than in synthetic materials, although,
recurrences are at peak when it is bridged over hernia defect [51].

Studies claim, that decellularized bovine pericardium is a far
superior biologic material, as it is as durable as synthetic mate-
rial, has minimal adhesion rate, it is easy to suture and its struc-
ture remains consistent [58,59].

We have chosen XI-S+® for study because it is a novel mesh
produced from porcine pericardial sac with a new method and
similar to decellularized bovine pericardium shows tremendous
promise since it has high durability, ability of remodeling and
vascularization.

The clinical studies have shown that almost in all patients the
post-operative pain was minimal and easily controlled by the
use of single analgesics. In the immediate post-operative period
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we had 5 complications; 3 ventral and 1 inguinal hernia repair
patient had seroma. 2 inguinal hernia repair patient had hema-
toma and testicular swelling occurred in 1 patients. We have
not observed abscess formation or acute infection related to the
presence of XI-S+® mesh.

We suppose that hematoma must have been linked to surgical
procedure. In case of seroma, we think that it must be linked to
the fixation of mesh, during which a closed environment (sac)
between the mesh and the host tissue has been created and in-
flammatory cells were trapped, which led to the formation of
seroma. With short-term and long-term (more than three years)
observation, there were no recurrences of hernia.

Carolinas comfort scale surveys were successfully completed
by all patients on 1* week, 1*, 3, 5" and 12" months, and 2™ and
3 years of follow-up visits. In all patients, both with ventral and
inguinal hernias, the feeling of relief was evident starting from
the 1* week after surgery. After 1 month from surgery, the level
of discomfort in patients has been significantly decreased, and
after 3 months, it has been practically non-existent. As for the
sensation of the mesh, in some patients it has been present up
until 1 month after the surgery, but it fully disappeared by the
end of the 3" month.

In our opinion, it is very interesting to analyze the level of
discomfort in patients depending on their type of activeness.
Various conclusions can be made from the results. For example,
one week after surgery, pain syndrome has been increased only
in the cases of ventral hernias when the patient was lying down
and bending over, it stayed the same when the patient was sit-
ting up, and the pain syndrome has been deceased in all other
cases. After 1 week from surgery, the biggest discomfort has
been caused while the patient was coughing or deep breathing in
ventral cases, and for the inguinal cases — while the patient was
sitting up. After 1 month from surgery, pain syndrome has been
still present while the patient was sitting up, performing activi-
ties of daily living and coughing or deep breathing, and for the
ventral cases - additionally when the patient was bending over
or walking. It has to be underlined that all pain sensations have
been gone after 3 months from surgery.

Studies have shown that the XI-S+® mesh possesses homoge-
nous (multidirectional) elasticity that causes minimal shrinkage
after the implantation and its structure significantly increases
hydrophilic features which provide a better adhesion and cell
proliferation on its surface. Soft and elastic structure of XI-S+®
mesh fully covers large surfaces in the cases of ventral post-
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operative hernias, it ensures fast and quality formation of the
“mesh-tissue” complex, which enables the creation of the thick
layer of biological tissue on the basis of somewhat scaffold,
which itself provides resilience of the anterior abdominal wall.

XI-S+® mesh possesses anti-adhesion features that prevent
the formation of adhesions between the host tissue and the im-
planted mesh. Additionally, the mesh is extremely resistant to
an infection that allows its use in patients with incarcerated her-
nias with infected wounds. XI-S+® mesh provides the favorable
conditions for engraftment, early activity and rehabilitation of
patient.

Conclusion. The clinical studies of the patients that under-
went ventral and inguinal hernia repair using XI-S+® mesh
have shown that the post-operative pain was minimal and easily
controlled by the use of analgesics. As for the sensation of the
mesh, in some patients it has been present up until 1 month from
surgery, but it fully disappeared by the end of the 3rd month.
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SUMMARY

EVALUATION OF NOVEL PORCINE PERICARDIAL
BIOMATERIAL FOR VENTRAL AND INGUINAL HER-
NIA REPAIR. THE RESULTS OF A NON-RANDOMIZED
CLINICAL TRIAL

Kakabadze Z., Janelidze M., Chakhunashvili D.,
Kandashvili T., Paresishvili T., Chakhunashvili D.G.

Thilisi State Medical University, Georgia

Using the mesh for hernia repair is the most common type of
hernia surgery. There are many types of meshes made of vari-
ous synthetic materials, but all of these meshes have their own
respective disadvantages. The aim of this study was to provide
preliminary results of a non-randomized clinical trial evaluation
of novel porcine grafts XI-S+® (Colorado Therapeutics LLC.
USA) for ventral and inguinal hernia repair.

All patients underwent a standardized surgical procedure. On-
lay surgical repair technique has been performed in ten patients
with ventral hernia and Lichtenstein tension-free method has
been used for ten patients with inguinal hernia repair. The XI-
S+® mesh fixation was performed with multiple simple inter-
rupted sutures using prolene thread.

The average age of the patients with ventral hernia was 54+14
years, and 30% of patients were female and 70% of patients
were male. The average age of the patients with inguinal her-
nia was 62.5£9.4 years, and 10% of patients were female and
90% of patients were male. The average hospitalization length was
2 days. During three years of observation, no recurrence of hernia
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was observed in patients. The XI-S + ® mesh has anti-adhesive
properties, is extremely resistant to infections, provides favorable
conditions for engraftment, early activity and patient rehabilitation.

The clinical studies of the patients that underwent ventral and
inguinal hernia repair using XI-S+® mesh have shown that the
post-operative pain was minimal and easily controlled by the
use of analgesics. As for the sensation of the mesh, in some pa-
tients it has been present up until 1 month from surgery, but it
fully disappeared by the end of the 3rd month.

Keywords: ventral hernia repair; inguinal hernia repair; bio-
logical mesh.

PE3IOME

OLIEHKA HOBOI'O BUOMATEPHUAJIA CBUHOI'O IIE-
PUKAPIA JJISI IIJTACTUKH BEHTPAJIBHOM M TIA-
XOBOW TI'PBIK. PE3YJIGTATBI HEPAHJIOMU3UPO-
BAHHOTI'O KNIMHUYECKOI'O HCCJIIEJJOBAHUS

Kaxa6ansze 3.111., xanenunze M.O., Yaxynamsuiau JI.K.
Kanpamsuiau T.HU., Hapecumsuin T.3., Yaxynamsuian LI,

Tounucckuti 20cyoapcmeenHblll MeOUYUHCKULL  yHUsepcumen,
I pysus

B xupypruu rpbbx 4acTo UCTIOIB3YIOTCS CeTYaThle UMIUIAHTA-
ThbI, KOTOPBIE U3TOTOBJICHBI U3 PA3JIUYHBIX CHHTETHUECKUX MaTe-
puanoB. OHAKO, OONBIIMHCTBO W3 HUX BBI3BIBAIOT Pa3JIMUHBIC
MOCJICOTNIEPALIMOHHBIE OCIIOKHEHUSI.

Ilenpto wuccnenoBaHusi SBUIOCH NPEACTABUTH IPEIBaAPH-
TEJbHBIC PE3YJIbTaThl HEPAHAOMU3UPOBAHHOIO KIMHUYECKOIO
HCCIIEOBAHUS HOBBLIX OHMOJIOTMYECKUX MMINIAHTATOB XI-S+®
(Colorado Therapeutics LLC. CIIIA) mi1s macTUKH BEHTpallb-
HOH U 1axoBo# rpbpk. BeeM manueHTaM npoBelieHa cTaHaapT-
Hasi XUpypruueckas npouenypa. TexHuka Xupypruieckoi ia-
ctuku Onlay BBINOJHEHA Yy JECATH MAlMEHTOB C BEHTPAJILHOM
rpbDKeH, a MeTox 0e3 HaTshkeHus! 10 JIMXTeHIITeHY HCTIOIb30-
BaH y J€CATH MALIUEHTOB C MIACTUKOM MaxoBoi rpbuku. dukca-
sl UMIUIAHTATa BBIIOJIHAIACH IIPOCTHIMU Y3JIOBBIMU IIBAMH C
UCIIOJIb30BAaHUEM IIPOJICHOBOW HUTH.

CpeaHuii BO3pacT MaleHTOB C BEHTPAJILHON TPhDKEH COCTABHII
54+14 net, u3 Hux 30% DAIMEHTOB COCTABMIIN JKEHIIHMHBI, 70%
HAILUEHTOB - MyX4uHbL. CpelHHIl BO3pacT NALUEHTOB C IaXOBOH
rpbbKel coctaBmi 62,5494 rona, u3 Hux 10% naumeHToB cocras-
JISUTH SKEHIMHBL, a 90% NaryeHToB - My 4uHbl. CpenHsis Ipoao-
JKUTEJIbHOCTD TOCIUTAIN3aMK cocTaBuia 2 aas. O0cienoBaHus
1o 1ikasie komgopra Carolinas yCrenHo 3aBepIiicHbl BCEMH Tali-
eHtamu criycts 1 Henenmo, 1, 3, 5, 12 mecsiues, 2 1 3 roga nociey-
I0IIMX nocenieHuit. [1outn y Bcex malueHToB, Kak ¢ BEHTPaJIbHbI-
MU, TaK U C TIAXOBBIMU TPBDKaMHM, YyBCTBO OOJICTYEHHSI IPOSIBIISI-
JI0Ch yoxe crycts | Henemo nocie onepauuu. Cryets 1 mecsn mo-
Clie Onepaluy ypoBeHb AUCKOM(OpPTa y MalMeHTOB 3HAYUTEIBHO
CHU3MIICS, a cIycTs 3 Mecsina npaktudeckn ncues. Cerka XI-S+®
o0najaeT aHTHA/Ire3HOHHBIMU CBOICTBAMH, YpPE3BbIYAHHO yCTOMN-
ypBa K HHQEKIMSIM, 00eceunBaeT OaronpysTHBIC YCIOBHS IS
NPIKUBIICHHS, PAHHEH aKTUBHOCTH U PeaOMIMTAIIMH MalieHTa. B
TEYEHHE TPEX JIeT HaOMIONCHUSI PELIUANBOB IPhIKU Y HAIMEHTOB HE
HaOTIOAIOCh.
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KHMHI/I‘I@CKI/IG HCCICAOBAHUA IIAIIMCHTOB, nepeHecmnx
l'lJ'laCTI/IKy BeHTpaHbHOﬁ u HaXOBOﬁ prI)KI/I C HUCIIOJB30BAaHU-
eMm cetku XI-S + ®, mokasau, 4To MocieonepannoHHas 60J1b
OblJIa MUHUMAaJILHOM U JIETKO KOHTPOJIMPOBAJIACH C TIOMOUIBIO
AHAJIBI'€TUKOB. I‘ITO KacaeTcs O].IlyLU,eHI/Ifl CCTKH, TO y HEKOTO-
PBIX MAIMEHTOB OHA COXpaHsIach 10 1 Mecsua rnocie onepa-
LMY, HO MTOJIHOCTBIO HCUEe3JIa K KOHILY 3 Mecsla.
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INTRAVASCULAR LIPOMA OF THE RIGHT BRACHIOCEPHALIC VEIN
AND SUPERIOR VENA CAVA: A CASE REPORT AND LITERATURE REVIEW

Podobed A.

Department of Thoracic Surgery, N.N. Alexandrov National Cancer Center of Belarus, Minsk, Belarus

Lipomas of the major central veins are very rare tumors that
have mostly been described in the inferior vena cava. They may
be identified in as many as 0.5% of all CT scans [1]. Intravenous
lipoma of the vena cava superior is a rare tumor, which usually
remains asymptomatic and is incidentally detected during rou-
tine computed tomography or magnetic resonance studies. Pa-
tients with symptomatic intravenous lipomas may present with
indicative signs of vascular occlusion.

We present a case of intravascular lipoma of the superior vena
cava in a 53-year-old woman with upper extremity swelling.
Short literature review of the data from sixteen cases of lipoma
within the superior vena cava and brachiocephalic or subclavian
veins was done in order to compare the main features. This work
was reported in line with the SCARE criteria [2].

Case of report. We report a rare case of superior vena cava
(SVC) lipoma in a 53-year-old woman with a history of trauma.

She complained of upper extremity swelling. On physical ex-
amination, there was distension of neck veins, facial plethora or
upper extremity oedema. The history was explored for predis-
position to SVC thrombosis. She denied recent central venous
catheterisation or blood clots in her extremities. An ultrasonog-
raphy showed a filling defect of intermediate echogenicity in
right subclavian vein (RSV), right brachiocephalic vein (RBV)
and the SVC. Anticoagulation therapy with rivaroxaban 15 mg
orally twice a day was commenced. No significant change was
noted on repeat scan at onemonth. The patient continued to
have upper extremity oedema, which raised concern for possible
intermittent transient obstruction of SVC by the mass. Computed
tomography (CT) with intravenous contrast showed the mass, ly-
ing within the lumen of the SVC with fatty densitometric values.
It extended up from the SVC to the subclavian vein for about 12
cm. The lumen was reduced to a tiny marginal slit (Fig. 1. A, B, C).

Fig. 1. Preoperative intravenous contrast-enhanced thoracic computed tomographic scan showing the hypodense tumor (arrows)
filling the lumen of the right subclavian (4) and brachiocephalic (B) veins and of the SVC (C)

Given the location of the tumor a preoperative histologic
sampling was deemed unfeasible. Because of the symptoms,
she was taken into surgery. The surgical approach combined a
partial median sternotomy with a right supraclavicular cervi-
cotomy, allowing control of the SVC as well as the right sub-
clavian, right internal jugular, and azygos veins. The superior
vena cava was incised and opened. A lobulated fatty tumor
was found to be occupying the lumen of the SVC; however,
the tumor was free of adhesions to the SVC wall. The origin
of the tumor was adherent to the wall of the junction between
the right brachiocephalic vein and SVC. The mass was com-
pletely removed by pulling it out from the right subclavian
vein and partial resection of the superior vena cava bifurca-
tion (Fig. 2). The surgical defect was closed by using a bovine
pericardial patch. Histopathological evaluation confirmed the
diagnosis of lipoma. Her postoperative course was unevent-
ful, and the patient was discharged home in stable condition a
few days later. After 3 years of follow-up, the patient is doing
well, without evidence of recurrence on CT scan.

© GMN

Fig. 2. Operative view showing the extraction of the tumor

from the lumen of SVC
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Table. Case reports of SVC lipoma including this case

First author (year) Sex/Age Location Clinical presentation Diagnostic method Surgery
Winchcombe (1994) [3] F/42 RBYV, SVC Oedema of face and hand CT venography Yes
Thorogood (1996) [4] M/73 RBYV, SVC Asymptomatic CT, MRI No
Trabut (1999) [5] M/55 SvC Asymptomatic CT Yes
Lomeo (2007) [6] M/60 RSV, SVC Asymptomatic CT, Echocardiography Yes
Moore (2008) [7] M/58 RBV Asymptomatic CT No
Ryu (2009) [8] M/47 RSV, RIV Asymptomatic CT, MRI No
Mordant (2010) [9] F/55 SVC Asymptomatic CT, MRI Yes
Bravi (2011) [10] M/63 SvVC Asymptomatic CT, MRI Yes
Santos (2012) [11] M/47 RSV, RBV Asymptomatic CT No
Lococo (2013) [12] M/61 RBV Fever CT Yes
Tanyeli (2015) [13] M/48 SVC Oedema and numbness of hand CT, MRI Yes
Concatto (2015) [14] M/58 SvVC Asymptomatic CT, MRI Yes
Wahab (2017) [15] F/70 SvC Headache and palpitation Echoce]l\fcﬁ(l)’graphy Yes
Igbal (2017) [16] M/51 RBV Asymptomatic CT, MRI No
Vetrhus (2017) [17] F/60 RBV Asymptomatic CT No
Beliaev (2019) [18] F/49 SvC Asymptomatic CT Yes
Podobed (2020)* F/53 RBYV, SVC Oedema of face and hand CT, Echocardiography Yes

CT - computed tomography, MRI - magnetic resonance imaging, RBV - right brachiocephalic vein,;
RSV - right subclavian vein; SVC - superior vena cava, (*) - The present case study

To our knowledge, there are only sixteen other cases of SVC
lipoma reported in the literature (Table).

Intravascular lipomas may be asymptomatic. In most cases
(70%), the lipoma is incidentally revealed by imaging. Four
(23,5%) patients had venous obstructive symptoms, including
upper limb swelling, headache, palpitation, oedema of face and
numbness of hand [3,12,13,15]. The average age of patients with
intravascular lipoma of the right brachiocephalic vein and supe-
rior vena cava was 55.9+8.3 years. The ratio of men to women
is 2:1. The literature on pathology gives two hypotheses to explain
this peculiar presentation: the tumor may arise from the vein wall or
external to it (fatty perivascular tissue) [6,11]. In the first instance,
the tumor grows into the vein wall protruding out-side and inside
the lumen (but the media layer of veins is poorly developed with
few fatty cells). The second hypothesis suggests that the tumor
arises from perivascular tissue, infiltrates the vein wall and then
protrudes into the lumen (unusual attitude fora benign tumor). Four
(23,5%) patients have a history of chest trauma

The diagnosis of a benign intravascular lipoma is arrived at by
CT scan and magnetic resonance imaging. Contrast-enhanced
CT reveals a well-defined rounded mass of fat attenuation oc-
cluding the lumen of the SVC. Magnetic resonance imaging
confirms the fatty nature of the mass and its intraluminal local-
ization.

Usually surgical excision is indicated only when the tumor
causes pain or compression of adjacent structures. Of the 16
cases previously described in the literature, 5 cases did not lead
to surgical resection because the mass was not symptomatic. On
the contrary, we believe that surgical resection is mandatory in
both symptomatic and asymptomatic patients. First, it is impos-
sible to make a firm distinction between a benign lipoma and a
liposarcoma before surgical resection [19]. Second, the growth
of the tumor may eventually induce obstruction of the SVC or
enter the right atrium and subsequent excision will require car-
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diopulmonary bypass [10,15,18]. The optimal approach is to re-
move the intravascular mass with excision of the vessel wall at
the tumor attachment site and vascular reconstruction and urgent
intraoperative histological examination. If it is not possible to
perform frozen section, en bloc resection and vascular graft for
venous reconstruction is more advisable.

Conclusion. Surgery for intravascular tumors must be safe
and complete. Combined transsternal and supraclavicular ap-
proach allows to control all the major thoracic veins and avoids
pulmonary embolism, minimizes bleeding, and allows en bloc
resection of the tumor.
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SUMMARY

INTRAVASCULAR LIPOMA OF THE RIGHT BRACHIO-
CEPHALIC VEIN AND SUPERIOR VENA CAVA: A CASE
REPORT AND LITERATURE REVIEW

Podobed A.

Department of Thoracic Surgery, N.N. Alexandrov National
Cancer Center of Belarus, Minsk, Belarus

Lipomas of the major central veins are very rare tumors that
have mostly been described in the inferior vena cava. They may

© GMN

be identified in as many as 0.5% of all CT scans. Intravenous li-
poma of the right brachiocephalic vein end vena cava superior is
a rare tumor. There are only sixteen other case reported in medi-
cal literature. A rare case of superior vena cava (SVC) lipoma
and literature review are presented.

A 53-year-old woman with oedema of face and hand and his-
tory of chest trauma underwent computed tomography of the
chest. Unenhanced CT showed a hypodense elongated lesion
with fat density within the SVC. Surgical resection of the lesion
was performed and histopathological evaluation confirmed the
diagnosis of SVC lipoma.

Intravascular lipomas may be asymptomatic, or they may in-
duce venous obstructive symptoms, including upper limb swell-
ing. Surgical removal of intravenous lipoma is recommended
in both symptomatic and asymptomatic patients to rule out ma-
lignancy, to prevent obstruction of the SVC, penetration of the
right atrium, and thromboembolic complications.

Surgery for intravascular tumors must be safe and complete.
Combined partial transsternal and supraclavicular approach al-
lows to control all the major thoracic veins and avoids pulmo-
nary embolism, minimizes bleeding, and allows en bloc resec-
tion of the tumor.

Keywords: Computed tomography; Intravascular lipoma;
Superior vena cava.

PE3IOME

BHYTPUCOCYIUCTAS JUIIOMA ITPABOM IJIEYE-
T'OJIOBHOM Y BEPXHEM HOJIOW BEHbI: KJIMHUYE-
CKHMM CJIYYAN U OB30P JIUTEPATYPbI

IMomobex A.B.

I'Y «Pecnybauxkanckuil HayuHO-npakmuyeckuti YyeHmp OHKO-
Jqoeuu u meduyunckol paouonoeuu um. H.H. Anexcanoposay,
Munck, Berapyco

JInnomsl MarucTpaljibHbIX BC€H - PEAKUE OITYyXOJIH, OOJIBIINH-
CTBO U3 HUX BCTPEHAIOTCA B HIDKHEH MOJI0H BCHC, I'’IC BbISBJIA-
IOTCS1 KaK CITy4aliHbIe HAXOAKH [P KOMITBIOTEPHOIT ToMorpadun
B 0,5% ciyuaeB. BuyTpucocyaucras Junoma 1iederoJoBHON U
BEpXHEH MOJIoil BeHbI KpaiiHe penkast ommyxonb. B MenuiuHcKkon
JIMTEpaType M0 el IeHb ONMCAHO TOJIBKO ILIECTHA/IIATh CIIy4aceB.

ABTOpOM NPUBOIUTCS OIMCAHHE Ciyyas: JKeHIIMHA 53 rona ¢
TpaBMOM IPyIHOM KIIETKH B aHaMHe3e 00parHiiach ¢ kanodamu Ha
OTEYHOCTH JIMLA M MpaBoi pyku. [Ipn koMmbloTepHON TOMoOrpa-
(uu BBISIBIICHA OITyXOJIb )KMPOBOH INIOTHOCTH B IPOCBETE BEPXHEH
II0JI0M BeHbI. BBINOMHEHO XUpypruyeckoe BMELIaTe/IbCTBO C yaa-
JICHHEM OITyXoiu. ['mcronornyeckoe MCCIeIOBaHUE YNAJICHHOTO
HOBOOOpPa30BaHMS MOATBEPAMIIO IMAarHO3 BHYTPHCOCYAUCTOH Ju-
TITOMBI.

BHyTpHCOCYIHCTBIE JIMIIOMBI MOTYT MPOTEKATh OECCUMIITOMHO
WJIM BBI3bIBATh CUMIITOMBI BEHO3HOH 0OCTpYyKLIMU. XUPYyprudeckoe
JIGUCHHE MTOKA3aHO JAXKe MPH OTCYTCTBUU KIMHUYECKOW KapTHHBI
C LEJIBIO UCKJTIOUCHHMS 3I0KaUYeCTBEHHOMN OITyXOJH, MPOQHIAKTHKH
TPOMO0IMOOITNUYECKHX OCIOKHEHMUI, OOCTPYKIIMH BEPXHEH MO0
BEHBI, pAaCIIPOCTPAHEHHU B [IPaBOE MPECEpAE.

BHuyTpucocyaucras nunoma MoXeT ObITh 6€3011acHO y/aaeHa
XUPYPru4eCKuM METOAO0M. YactuuHast CTEpHOTOMUA B KOMOH-
HAIMM C HAJKJIIOYMYHBIM JJOCTYIIOM OOECIICYMBACT HAJACIHKHBIN
KOHTPOJIb MarucCTpajJibHbIX BCH l"py)lHOﬁ KJICTKH W IIO3BOJIACT
130eKaTh JErOYHY0 IMOOIIHI0, MUHUMHU3UPOBATh HHTpaoIiepa-
LIMOHHYIO KPOBOIIOTEPIO X MOHOOJIOYHO YIAIUTh OITyXOJIb.
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MHNOCJIEOIIEPAIIUOHHA S KOHTPOJIMPYEMAS AHAJITE3USA
Y BOJBHBIX C OHKOITATOJIOTMEM I'OJIOBBI M IIIEX

Kymra A.A., lllypajaos C.M.

Bunnuyxuii nayuonansnwitl meouyunckuil ynusepcumem um. H. Ilupocosa, Ykpauna

O pexTuBHOCTE 00€3007MBaHUSI B MOCICONEPALUOHHOM
MIEpUOAE MO Cei JeHb SBIAETCA CepPbe3HOM MpoOIeMOi B Xu-
pyprumn. ITocneonepannoHHas 601b He BCeraa MOAgAeTCs Kyu-
POBaHMIO, a HHOT/IA MIEPEXOAUT B XpoHHUYeCcKyIo hopmy [5]. Ot
BBIP2)KEHHOTO 00JIEBOTO CHHIPOMA B MOCIEONEPAINOHHOM IIe-
puoze ctpagaioT ot 40 10 75% nmanuenToB, cpeau Hux 10 50%
JKaJyIoTCsl Ha 00JIb CpeiHeH 1 BHICOKOH HHTEHCUBHOCTH [5,9].

Ha ceromus cymiecTByeT MHOXKECTBO IIPEMapaToB A obe-
300/IMBaHMs, OTHAKO aJeKBaTHOCTh MOCIIEONEPA[OHHON aHa-
re3udl 1Mo CyObeKTUBHBIMH OIEHKAMHU MAl[IEHTOB HE MPEBbI-
maet 50% [5,7]. Iloatomy, Hanbosnee ycmemHoe mocieonepa-
LHOHHOE 00€300JIMBaHNE MOXKET ObITh JOCTHTHYTO METOAAMHM
MIPOBOHUKOBOTO 00€300/IMBaHUs, HEMNOCPEACTBEHHO BOIM3H
onepauuoHHOH paHbl [8]. B ocHOBe maHHOI Maeu jiexar maro-
(uznonornyeckue MEeXaHU3Mbl OCTPOro OOJEBOTO CHHIPOMA.
[IpunsATO CunTaTh, YTO BOKPYT MOCIEONEPALIMOHHON paHbl pas-
BHBAETCs 30HA TUIEPANITe3UH, T.€. 00IaCTh MOBBIIIEHHOH Oote-
BOH UyBCTBUTEIBHOCTH. BBINENAIOT ABa BHAA TUMEPANTE3UH:
MEPBUYHYIO ¥ BTOPHYHYIO. [IepBUYHAs CBsI3aHA C TOBBILIEHHOM
qyBCTBUTEIHOCTHIO HOIMIIENTOPOB U PA3BUBAETCSA HEMOCPE-
CTBEHHO B 30HE MOBPEXKJECHU, T.€. B 00JACTH ONEPAI[MOHHOTO
nonst. HemHoro nosxe (popMupyercs BTOpUUHAS THIIEPAITe3Hst
BHE 30HBI MOBpekAeHHsA. OHa pa3BUBACTCS MPH BKIIOUEHUH
LEHTPAIBHBIX MEXaHU3MOB CEHCHUTU3ALUH HOIMIENTHBHBIX
HEWPOHOB, KOTOpPBIE Pa3MELIEHBbl B 3aJHUX POTax CIHHHOTO
Mmo3sra. B crnenyronme 12-18 yacoB mocine omnepamnun MpoUcxo-
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JIMT «pa3IMpPEHHe» 30HbI OOIEBOM YyBCTBHTEIBHOCTH BOKPYT
OIEPAIMOHHOI paHbl U, TEM CaMbIM, Pa3BHBACTCS YCHUIICHUE
HHTEHCUBHOCTH II0CJICONEPAMOHHBIX OOJIEBBIX OIIYIECHHIA,
MIPUMEPHO, KO BTOPBIM CyTKaM mocie onepauun [9]. Iloatomy,
TIOTIBITKY OJIOKMPOBATh OCTPYIO 00JIb BOIM3M paHbl BCEeraa Mpu-
CYTCTBYIOT B Pa3HbIX 00JIACTSAX XUPYPIUH.

B o0nact roioBbl M IIEM H3BECTHO HECKOJBKO METOJIOB,
OJIHAKO OHM HE IOJIYYHJIH IIMPOKOTO PACIIPOCTPAHEHHs BBUILY
CIIOKHOCTH METOJMK M HEOXOTHO BOCHPHHHMAIOTCSI BpauyaMH,
HCTIONB3YIOMMMHU 00€300IMBaIOIINe Mpenaparsl.

Tak, U3BeCTHBIH MeTOA 0JI0Ka (bl HUKHEUYEIOCTHOTO HEpBa
I'. Bpayna (1905), roe Touka yKkosa JIEKHUT MO CEPEeAnHON CKy-
JIOBOM JyI'H, MIVIA MIPOJIBUIAETCS B KOCOM HAIPABICHUN K KPBbI-
JIOBUHOMY OTPOCTKY KJIMHOBHIHOI KocTH. ITocie yero orme-
YaeTcst NyOMHay POABMKEHUS UIVIbI, JaJbIIe BBIABUIACTCS 10
TIOJIKOKHO# KJIETHaTKH M BO3BPAIASTCS 0/l HEOONIBIIMM YIIIOM
K3aJ 1 BBOAUTCS Ha OTMEUCHHYI0 I1youny [12]. Henoctatkom
SBIISIETCS HETOYHOCTh MECTA yKOJIA M CIIOKHOCTD MaHHITYJISLIHH,
a TaKXKe OJHOKPATHOCTb BBE/ICHUS aHECTETHKA.

[o3xe, XK. bepme (1922) mpemnoxun OIOKMPOBaTh JABU-
raTeJIbHble BETBH HIDKHEUENIOCTHOrO HepBa Ipu peduieKkTop-
HOIl KOHTPAKType JKEBATEIBHON MBILIIBI CO CTOPOHBI BBIPE3KH
HIkHel yemoctu. B. M. YBapos (1929), npumMeHsist s1eMeHTbI
o0e30onuBanus no bepiue, coueras ee ¢ meronukoii I. bpayna,
MIPEIOKIT TOTPYKaTh UITTy Ha DIyOuHy 4-4,5 cM, 4TO 1MO3BO-
JISUI0 OCYIIECTBICHHE OJIOKaIbl HIDKHEYETIOCTHOrO Hepma [1].
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W3BecTHO, 4TO METOIbI 00e300MBAHUS TOYKH BKOJIA IO CEPEIU-
He ckynoBoit nyru (I Bpayn, 1909) u o cepenune Tparoopou-
tanbHOM nuHuK (C.H.Baiic6nar, 1961) He ABisIOTCS TOYHBIMU
[2] m He obecneynBarOT UINTEIBHOIO IOCIEONEPALOHHOTO
00e300/1MBaHMs.

N3Becten taxxke cnocod M./I. Jly6osa u B.A. J/lynaeckoro
[3], xoTopslii mpexycMmaTpuBaeT KOMOMHHUPOBAHHOE IPOBE/e-
HHC 6.]'[0!(3}1])[ HUXKXHEYCIIIOCTHOI'O HEPBA y OBAJILHOI'O OTBEPCTUSA
OCHOBaHHS ueperna (IOACKYJIOBOH MyTh) ¥ HHOUIBTPALIMOHHOM
aHEeCTe3MH B IIOJHIKHEYENIOCTHOM 00JacTH ¢ IOABEICHHEM
AHECTETHKA K 3aJHEMY KPato IPyAUHO-KIIOUHYHO-COCLIEBUIHON
MBIl U1 BBIKIIFOUYCHUS ITOBEPXHOCTHBIX BETBEH IIEHHOIO
cruteTenus. HemocTaTkoM MaHHOM METOOMKHU SIBISIETCS, YTO
OJIOKMPOBKA aHECTETUKOM SI3BIKOIIIOTOYHOTO HEepBa HE IPOM3-
BOZIUTCSL U 00€300JIMBaHKUE PACYMTAHO TOJIBKO ISl TIPOBEICHHS
OIEPaTUBHOIO BMELIATENILCTBA, O€3 yueTa MocaeonepaluoHHO-
ro nepuoza.

CronsipeHKo I1.10. IPEITIOKUIT MeTOJ JUTH -
TEJIBLHOU MIPOBOTHUKOBOM OoKaIbl BETBEH TpOM-
HUYHOTO HepBa MOJCKYJIOBBIM METO/IOM [13].

Mertoj ncrnonb3yeTcs A MOCIeonepaluoHHoro 06e300u-
BaHUs BETBEH TPOMHMYHOIO HEpBa U MCIOJIB3YETCS METO-
nuka o Beprre-/[yOoBy, rie 3a OCHOBY B3sTa MeTpUYecKas
METOJIMKA OINpEeCHUs JaHHOW TOYKHM, HE YYHUTBIBAIOLIAs
UH/IMBUAYQJIbHBIX aHATOMHYECKUX OCOOCHHOCTEH mNalueH-
TOB. He)IOCTaT](OM TAKXE SABJIACTCA TO, YTO HE MIPOU3BOJAUTCA
0JIOKMPOBKA aHECTETHKOM S3bIKOTIIOTOYHOTO HEPBa M aHACTO-
MO30B Luei/'moro HEPBHOT'O CINIETCHHSA C BETBAMU JIMLEBOTO U
TPOMHHYHOTO HEPBOB VISl TIOJTHOTO 00¢300JMBAHUS HIKHEH
TPEeTH JHLA.

CyIecTByeT HECKOIBKO CII0OCOOOB 00e300JMBaHUSI — 3TO
npeaynpeauTenbHas, coaJaHCHpOBaHHAs aHAITe3UsI U KOHTPO-
Jmpyemaﬂ NManuCHTOM. KOHTpOHI/IpyCMaH IMaMECHTOM aHAJIIC3us
JaeT BO3MOXKHOCTh OOJILHOMY IOJydyaTh 00€300JMBaHUE IO
TpeOoBaHM0. COOTBETCTBEHHO MOXKHO OIPEACIUTD 103bI MEIH-
KaMEHTOB B 3aBUCHMOCTH OT PeaJIbHOM MOTPEOHOCTH MalMeHTa,
PYKOBOISACH Cy6’beKTl/IBHbIMPl BOCHIPUATHUAMUA 60J'leBl>lX omyme—
HUi [3].

Llenpio MCCIEAOBaHMS SIBUJIOCH CO3/IaHHME ONTHMAJIbHOIO
KOMIUIEKCA MPOBOJAHUKOBOTO TTOCIEONEPALIMOHHOIO 00e300IH-
BaHHS C YYETOM NaTo(U3HOJIOTHH OCTPOH 0OIM U O0COOCHHO-
CTei MOCICONEePAUOHHbBIX 1e()EKTOB Y MAIUCHTOB C MATOIOTH-
eif 4eNI0CTHO-JIMLEBO 001acTy.

Marepuan u Metobl. Ha 6a3e orienenus omyxosneif ronosl
u weu Ilononabeckoro PernoHanbHOro LieHTpa OHKOJIOTHH y 14
OOJIBHBIX C INArHO30M - paK OOKOBOI ITOBEPXHOCTH SI3bIKA, KOP-
HsI sI3bIKa, MepeHeil HeOHOM Ty)KKH, CIIM3UCTOM JTHA MOJIIOCTH
pTa, anbBEOJSIPHOTO OTPOCTKA HCIOJIB30BaHA IPEUIOKEHHAS
HAMU METOJIMKA [UTUTESIHLHOTO POBOIHUKOBOTO 00300 IMBaHUSI
B IIOCJIEONEPALOHHOM Mepuoae y 4 skeHIUH U 10 MyX4nH.
CpenHuil BO3pacT naueHToB cocrasui 45,94+1,74 ropna.

Pa3zpaboranHasi HAMM METOJMKA [UIMTEIBHOTO MOCIEOIe-
PAllMOHHOTO MPOBOAHOrO 00e300MMBaHMs BKJIOYaia B ceOs
Onokabl: LIeHTpasbHasd aHecTe3us n. mandibularis, aHryssp-
HBIH SI3BIKOIVIOTOYHOIO HEpBAa U LICHHOro crieTeHus (mart.
VYkpauns! Ne 143135).

B kadecTBe KOHTPOJsI 00€3007MBaHHs HCIIOIB30BAIN BHU-
3yanbHO-aHasoroByto mkany (BAILD). BAII umeer 7 Buzmos
uHTeHcuBHOCcTH 00u 1 10 Gamios: 0 - et Gonu; 1 - exBa 3a-
MeTHas Oomb; 2-3 - cinabas; 4-5 - ymepeHHast; 6-7 - cuibHas;
8-9 - ouens cuibHas; 10 - HeBeIHOCHMAs 6ok, Habmronanu 3a
OCOGCHHOCTSMI/I KJIIMHUKHU 3any21HCHHOFO npuemMa iy 1 B03-
MOXKHOCTSIMH TUTaHHs, YTO BKIIIOYAJO CTEHEHb KCEPOCTOMHUHM
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(cyXoCTh HOJIOCTH PTa), CIOKHOCTH TIIOTKA (6aJbl), 00bEM TIIOT-
Ka, KOHCUCTCHIMA €1bl U SMOILIUU BO BPEMS €/1bI.

Omnpenensiin CTeleHb KCePOCTOMUH, B KOTOPOH BBIACISIOT
TpHU CTEHEHU: repBas (JIerkas), Ipu KOTOpol coxpaHeHa (yHK-
115 TIOYETIOCTHOM U OKOJIOYLTHOM CIIFOHHOM JKeJe3bl, T03TOMY
CJIIOHA [IOCTYTAeT B HOpMaIbHOM Kostmuectse. [Ipi ocMoTpe 1mo-
JIOCTH PTa CIIIOHA CJIETKA EHUCTas, a caMa CIIU3HUCTast 000I04Ka
BiiakHas. [Ipu BTopoii (yMepeHHOI) CTENICHN CIIFOHHBIE JKeJIe3bl
paboTaloT YaCTUYHO, CYyXOCTb B IOJIOCTH PTa MOCTOSIHHASL, PeUb
3arpyaHeHa. [Ipuem Cyxol MUy CTAaHOBUTCS HEBO3MOXHBIM,
ee MPUXOAUTCS BCe BpeMsl 3ammBarh Bomoil. Ciusucras 000-
JouKa c1abo yBIAKHEHA M MMEET OJICHO-PO30BBIi 1IBET, YTO
XOPOUIO BUAHO IPU OCMOTpe. M TpeThs cTeneHs (Tsxenas), Ipu
KOTOPOM MAaIEeHTH! OLIYIIAIOT CHIIBHYIO CYXOCTb B IIOJIOCTH pTa
U JIHEeM, U HOYBIO, IPUCYTCTBYET OOJIb BO BpeMs pa3roBopa U
npuema mun. Cnusucras 00o04Ka cyxasi ¥ OneHas, HHOrIa
¢ ouaramu nopaxenus [11].

CJI0)KHOCTB IJIOTKA OLIEHHUBAIIH 10 TIPEAJIOKSHHOH HAMH IIKa-
sie B 6asuiax, rue 0 - cBoOoHOE TporaThIBaHKE, 1- IporiaThi-
BaHUE C yCUJINEM, 2 — IIPOIIaThIBaHUE C MONEPXUBAHUEM, 3 —
HEBO3MOXHOCTD IPOITIOTHUTh. OLleHI/IBaJ'[I/I TAKXE BO3MOXKXHOCTb
00beMa II0TKa OT 5 M1 10 15 MJT M SMOLIUH, KOTOPbIE BO3HUKAIH
y HalKeHTa BO BpeMsi pornareiBanust (0e3 HanpspKeHHs, He3Ha-
YUTECJIBbHOC HAIIPSAKEHUE, CUJIBHOC HaHpS{)KeHI/le).

B nuHamuke orpenensuii KOHCUCTEHIHIO €/Ibl, KOTOPYIO Ia-
IMUCHT yn0Tpe6n;In Ha NPOTSHKECHUEC JICUCHUA.

PesyabraTsl u o0cy:xaenune. /s O10Kaabl HIKHEYEIIOCT-
HOTro HepBa HaMH MOAM(UIMPOBAHA TOYKA YKOJA MPHU LCH-
TpaJIbHOW aHECTE3MHU Y OBAJIILHOTO OTBepCTHs. Bo Bpems Hap-
KO3a II0J CKYJIOBOH Jyroii B mpoekiuu incisurae mandibulae
najbnupyercs 3aIHUM Kpaill IOBEPXHOCTHOTO CJIOS m.
masseter, a Jayiplie OyITO COCKaJIb3bIBasi C HETO IOMaaeM B
SIMKY, THOM KOTOPOi sIBJIsIeTCS ITyOOKHi CIIOW ATOM MBILIIIBL.
[Ipu ompeneneHUM AAHHOIO ydacTKa M JIETKOM Ha)KaTMM Ha
Hee MajbleM ollyIaeTcs: HebosblIoe yriyoiieHHe, KOTopoe
HAXOJUTCS MOJ CKYJOBBIM OTPOCTKOM BHCOYHOH KOCTH, T.C.
«monBucoyHoe». Toukol ykosa siBiseTcst Hanbouee ryookas
qacTh (IHO) B LieHTpe yrinyonenus (puc. 1).

-

Puc. 1. Onpedenenue yenybnenus noo cKkynogoi 0y2oii

CB0060/IHOE TPOXOXKAEHUE HIVIBI 10 YKa3aHHBIM OpPUEH-
THpaM, Ha Hall B3DIAL, CICAYCT OOBSICHUTH HEOOJBIION
TOJIIIUHON MBIIIEYHO-CYXO)KHUIIBHOTO CJIOSI B JIaHHOW o0ia-
CTH, KOTOpasi MPOCLUPYETCs Ha HIKHEUCITIOCTHOM BBIPE3Ke.
BKoJ1 MITIBI IPOU3BOANTCS MEPIEHAUKYISPHO K TOBEPXHOCTH
KOXKH, @ KOHYHMK MIJIbI HAllPaBJICH HEMOCPEICTBEHHO K OBaJIb-
HOMY OTBEpPCTHIO, HE TPEOYIOLIEro JOMOJIHUTEIbHBIX H3Me-
HEeHUH Hanpasienus uribl. Ha rmyoune 4,0-4,5 cM ycranas-
JiMBaeM karerep (puc. 2).
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Puc. 2. I[Toockynosoii nyme 66edenusi kamemepa K 08a1bHOMY
omeepcmuio

Jlanee mpoBoauM 00e3007MBaHIE S3BIKOTJIOTOYHOTO HEPBA,
I7le TOYKa YKOJa HaXOIUTCS Ha PacCTOSHUU 2-2,5CM KHM3Y OT
yIia HIKHel yentoctu. Mty npoaBuraeM B HalpaBJICHUN HUDK-
HeJIaTepaIbHOTO yIvla NIA3HULIBI M HAIlpaBiIsieM 1oJ yriioM 45° k
BETBU HIDKHEH 4eIrocTH (pUc. 3) MpoaBuras K KOpHIO s3bIKa Ha
ry6ouny 4,0-4,5cwm, Tie ycranaBinuBaeM katerep (puc. 4).

Puc.3. Touxa yxona u nanpaenenue npu auzyiapHol anecme-
3UlL A36IKO2TIOMOYHO20 HEPBA

Puc. 4. Aneynapnwiii memoo 610Kaobl s136IKO2NOMOYHO20 HEPEA
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

VYuuThiBas JaHHbIC JUTEPATYphbl M KIMHUYECKUH OIBIT, HAMH
YCOBEpIICHCTBOBAH CIOCOO OJIOKAJIbI TIOBEPXHOCTHOIO IICHHOIO
cruieTeHus. [Ipu 3ToM ciemyer UMeTh B BUIY, YTO N. transversus
colli mpoxoauT oz m. platysma, o3ToMy HpH BBINOJIHEHUN HHbE-
KIMH HEOOXOMMO B 3TOM MECTE KOKY U (DaCLIHIO B3SITh B CKIIAJIKY.
Touka BKoa Jutsi OOKAJbl U KATCTPU3AIMH MICHHOTO CIIICTCHHUS
MOXET OBITh OIpeIe/ieHa IByMsI CHOCOOAMU: TIEPBBI OPUEHTUPO-
BaH HA NEpeceyeHNe HapyKHOW SIPEMHON BEHbI C 3aHUM Kpaem
IPYAUHO-KIIFOYNYHO-COCLIEBUAHON MbIps! (puc. S5). g Busya-
JIM3alUK HApYXKHOH SPEMHOI BEHbl HEOOXOIMMO 3aJepKaTh Jbl-
xanue. [Ipu HeBBIPaKCHHOCTH HAPYXKHOH SpEeMHOW BEHBI HEO0O-
XOAUMO OIPEJEIUTh TOUKY BKOJIA IO MECTY MepeceUeHUs JIMHUN
MIPOBEICHHOH OT yIVIa HIO)KHEH YeTFOCTH 10 CePEANHBI KIIFOUUIIBI U
3aHUM KpaeM I'PyIUHO-KIFOYNYHO-COCLIEBUIHOM MBIIILIBL, II€ U
yCTaHaBIUBAETCs KaTeTep (puc. 6).

L y g

Puc. 5. Onpedenenue mouku yxona npu 6roxade nosepx-
HOCMHO20 wetino2o cniemenusi. Konuux nanvya ykazvieaem na
Mecmo nepecedeHus HapylICHOU SAPEMHOU GeHbl U 3a0He20 Kpasi
2PYOUHO-KIIOYUUHO-COCYEBUOHOU MbIUUYbI

Puc. 6. Ilooseoenue kamemepa Kk n08epxHoC
cniemenuio

MHOMY WEUHOMY

Bo Bcex TpEX LEJICBBIX ITYHKTAaX YCTaHOBJIUBAJIU TOHKHH
wiacTukoBelid Karetep (G18, G20) yepe3 KkOTOpbI BBOIMIH
1-2 ma aHecrernka. Mcmoynb3oBaHHE METOAUKH JIUTEIBLHOIO
MOCJICONEPALIMOHHOTO MPOBOJAHUKOBOIO 00€300IMBaHuUS Y Olle-
PHUPOBAHHBIX OOJIBHBIX MPUBOAUT K 00€300JIMBAHHIO B CPEAHEM
yepe3 15-20 muH.

AniexkBaTHOCTh 00€300JIMBaHMS OLCHUBAIN: B TOCIEOINepa-
LINOHHOM II€pUOAE A0 MEPBOIo MprUeMa MUIH (10 IEepBBIX MPU-
3HAKOB MOSIBJICHHs 00iN), 1ocie OJI0Kaa, BO BPeMs IEPEBsI3KH
OHCpaI_lHOHHOﬁ PaHbl ¥ IpyU NPUEME IMUIIN 10 BU3YyaJIbHO-aHa-
noroBoi mkane (BAL). Dto u3MepeHne ManueHT MPOBOAMI
CaMOCTOSITEJIBHO U 101 KOHTPOJIEM Bpaya.

J10 BBeZIeHUsI MECTHOTO QaHECTETHKA MHTEHCHUBHOCTH 00JIN CO-
crasisuia 7,07+0,83 6anios, nmocie BBeaeHuMs, crycTs 20 MUHYT
—0,28+0,46. Ilpu3Haku aHanre3uu coxpaHsiauch 152,86+24,94
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MUH, T.€. OKOJIO 3 4yacoB. B 9T0 Bpems natueHT npou3BOIUII IPH-
€M THILIK, MapaJljielibHO, OLICHHWBAJIACh CIMKHOCThH IIIOTKA J0
Osiokael U nocie Hee - 1,71+0,82 6annos 6w110 10, 0,28+0,46
- nocuie miotka. O0beM IIOTKA B IMHAMUKE TAaK)Ke YBEIHYHBAII-
csi ¢ 5 v go 15-20 mit cBobGoaHOTO MpoxoskaeHust. [locie ane-
CTE3UU y MMalMEHTOB, KOTOPBIC OTMEYAJIU CUJIBHOC HAIIPSXKEHUE
BO BpEMs €]1bl, SMOLIMU MCHAJIMCH OT JICTKOI'O HAIPSAXCHUA OO
IIOJIHOTO OTCyTCTBI/IH HarpsKECHUA.

[IpoBommiM Takke KOMIUIEKC MPOBOJHUKOBOIO TOCIEOIepa-
[IMOHHOT0 00e300JIMBaHUs TIepe/l MepeBs3kaMu B pe3yibrare
4€ro, BO Bpems MaHl/Il'lyJ'IﬂLlI/Iﬁ MMalMEeHThI OTMEYaJIN OTCyTCTBI/IC
6o (0 6asoB mo BAII).

CTeHeHb KCEPOCTOMUHU ONPECACIIATIN BO BPEMS I'OCIIHUTAIN-
3a1uH (10 JCUECHUs ) U CITyCTs Ha IIEPBBIH, TPETUH, ISATHIN, Cellb-
MOI U JIeCSThIN JIHU Moche jeueHus. J{o jneueHus 6 manueHToB
COCTaBWJIU TPYIILYy CO BTOPOH CTENIEHbIO KCEPOCTOMUU, Ha Iep-
BB U TPETUH JEHb IOC/IE ONEPALUK Yy IallMeHTOB OTMEeYallach
KCepPOCTOMHUSI TPETeil CTereHn, HopMallbHasl caluBanus Obuia y
OIHOI'O IManyeHTa U TO TOJIBKO B IIEPBBIC CyTKI/I. Ha IIAATBIE CYTKU
10CcJIe OIepaliy OCHOBHYIO IPYIIy COCTaBHJIM IALUEHTHI CO
BTOPOM CTENEHbBIO, @ HA CEeIbMOIl AeHb YBEIUYMIIACh IPyIINa C
NEPBOI CTENEHbIO0 KCepocToMHUM. Ha JecsaThlii IeHb OTMeuaeT-
Cs IIOJIOKUTEJIbHAA JUHAMUKA — ITAITUCHTHI C TpeTeﬁ CTCIICHBIO
KCEPOCTOMHHM HE BBISBIICHBI, CO BTOPOH CTENEHbIO — 3, C MEepBOii
— 7, y YETBIPEX NMALUCHTOB ITOJIHOCTBIO OTCyTCTBleT IPpU3HAaKHU
KcepocroMuu (puc. 7).
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KOAAWYECTBO NaUHEHTOB
S

1-it AeHb 3-11 fieHb 5-i ieHb 7- AeHb 10-14 fieHb

nocne

EHOpMa M1 cTeneHb 2 cTeneHs 3 cTeneHb

Puc. 7. HMHQMMKLI BbIPANCEHHOCMU KCEPOCMOMUU Y NAYUEHM OB

JlanHast MmeTonnka 00e3001MBaHMS MO3BOICT OE300C3HEH-
HO U B ITOJIHOM 00OBbeMe IMPOBOAUTL NEPEBA3ZKU U 3HAYUTCIBHO
yaydmaeT BO3MOXHOCTD INIOTAHUA, JaXXE IIPU HAJIUYUU 30HAA.
TTo10XKUTENBHO BIIMSIET HA COCTOSHHUE YBJIQ)KHEHHOCTH I1OJIOCTU
pra u obuiee COCTOSHHE MALMEHTa, YTO BEChbMa 3HAYMMO IS
MOJIOKHUTEIBHON peaOuIUTAIINH.

Db ekt mosaHOro 06e3601MBaHKs Pa3pabOTaHHOW HAMHU Me-
TOJMKH, TPEKIC BCErO, CBSI3aH C JOIMOJHUTEIBHOU OJIOKamoi
A3BIKOIVIOTOYHOTO HEpBa M BeTBeH IieiHoro crutereHus. [lo
BCEl BEPOSITHOCTH, MPOUCXOAUT 00e300JIMBaHNEe aHACTOMO30B
JaHHbIX HEPBOB C BETBIMU 6J'ly)K)13}OHlCFO U IMOABA3BIYHOTIO. Ta-
KUM 00pa3oM, MPOBOJHHKOBOE 00e300/1MBaHue CIIOCOOCTBYET
OCYIIECTBICHUIO OJIOKabl HEPBHO-MBIIICYHBIX ONIOKOB cop-
MHUPOBaHHbIX U3 TKaHel -1 jxabepHBIX IMyr, KOTOpBIC ABJISIOT-
Cs1 IByMSI [IEPBBIMU dTanaMu (HOPMHUPOBAHUS TTHILEBOTO KOMKa
B TOJIOCTH PTa ¥ MPOJBIKEHHSI €ro B POTONIOTKE. DTOT JTarll
IpueMa N1y y OHKOIIAaUCHTOB ABJIACTCA Hal/IGOHee CJIOKHBIM
u Oosie3HeHHbIM. Pa3zpaboTanubiii Hamu MeTo 3 PEKTUBHO pe-
IIaeT 9Ty MpoodieMy.

BoiBoabI:

1. Pa3paboraHHasi cucTeMa MPOBOJHUKOBBIX OJ0KAJ ITO3BOJIS-
eT 00e300IMTh HEHPOMBIILICUHBIH KOMIIJIEKC PTa U POTOITIOTKH,
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TE€M caMbIM OJIOKMPOBAaTh 30HY IEPBUYHON THUIEPAITe3Ud U
IpeNyNpeauTh pa3BUTHE BTOPUYHOM 30HBI.

2. Meronuka JIUTEIBHOTO MOCICONEPallHOHHOTO IPOBOJHUKOBO-
1o 00e300JIMBaHMUsI 3HAYUTEIIBHO YiTydIlaeT 00e300IMBaHUE HOCIIe-
OIePAIMOHHBIX 1e(HEKTOB Ha mpoTshkeHnu 152,86+24,94 muH. u
obecreunBaet 6e300m1e3HeHHOE moTanue (0 6anos o BAIL).

3. IlpuMeHeHHe TaHHOW METOAMKHU IOCJICONEPAIMOHHOIO 00e-
300JIMBaHUSI TO3BOJIMIIO 3HAYUTEIILHO CHU3UTh HPOSIBICHUSI KCe-
pPOCTOMMHU Ha 7-i JA€Hb, COKPATUTh 3a)KUBJICHUE paH Ha 3-4 1HA
¥ YCKOPUTH BOCCTAHOBJICHHE OOIIIEr0 COCTOSHMUS MAlUeHTA.
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SUMMARY

POSTOPERATIVE CONTROLLED ANALGESIA IN
PATIENTS WITH HEAD AND NECK CANCER

Kushta A., Shuvalov S.

National Pirogov Memorial Medical University, Vinnytsya,
Ukraine

Acute postoperative pain is still an urgent problem in surgery.
Today there are many drugs for pain relief, but at the same time,
the adequacy of postoperative analgesia for the subjective as-
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sessments of patients does not exceed 50%. Therefore, taking into
account the pathophysiology of acute pain syndrome, it is necessary
to inject an anesthetic directly near the operating field, which can be
achieved by long-term conduction anesthesia. So, in the area of the
head and neck, there are several techniques (G. Brown, J. Bershet,
V. M. Uvarov, J. S. Vaisblat, V. A. Dubov and V. D. Dunaevsky, P.
Yu. Stolyarenko), but all of them have a metric definition of the
point at the near and do not take into account the individual anatom-
ical characteristics of patients, as well as anastomoses of the nerves.

Therefore, the goal of our work was to create an optimal com-
plex of conductive postoperative pain relief taking into account
the pathophysiology of acute pain and the characteristics of
postoperative defects in patients with pathology of the maxil-
lofacial region.

We have proposed a combination of three blockades: central
anesthesia at the foramen ovale, angular glossopharyngeal nerve
block and superficial cervical plexus block with prolonged cath-
eterization. This technique of anesthesia allows you to carry out
dressings painlessly and in full. It also significantly improves the
ability to swallow, even with a probe. It has a positive effect on
the state of moisture in the oral cavity.

Keywords: conduction postoperative anesthesia, pain, swal-
lowing.

PE3IOME

HOCJIEONNEPAIIMOHHASI KOHTPOJIMPYEMAS
AHAJITE3USI V BOJBHBIX C OHKOITATOJOIMER
I'OJIOBbI U LHEN

Kymira A.A., llysanos C.M.

Bunnuyxutl HayuonanbHulil MeouyuHckull ynusepcumem um. H.
Ilupocosa, Yxpauna

Ocrpasi nocieonepaonHas 0oib Mo ceil JAeHb SIBISETCS
aKTyaJbHOI 1poOiemoii B xupypruu. CyIiecTByeT MHOXKXECTBO
npenaparoB 1y 00e3001MBaHuUsI, OHAKO a€KBAaTHOCTh HOCIIe-
ONepalOHHON aHAJITe31H 110 CyObEKTUBHBIM OLICHKaM IallueH-
TOB He npeBbitiaeT 50%. Y4uTeiBas maTtopu3HOIOTHIO OCTPOrO
0O0JICBOTO CHHIpPOMA HEOOXOAMMO BBOJAUTH AHECTETUK HEIO-
CPEICTBEHHO BOJM3M ONEPALlMOHHOIO IOJIsl, YTO JOCTHIaeTCs
JUTATCIILHBIM MPOBOJAHUKOBBIM 00e300smBanieM. Tak, B 00ma-
CTH TOJIOBBI U IIEH CYIIECTBYET HECKOJIBKO METOIAMK 00€300IIH-
anus (I. Bpayn, XK. Bepme, B.M. Vsapos, I1.C. BaiicGnar, B.A.
Jy6os u B. /1. lynaesckuii, [1.FO.CronsipeHko), Bce OHU HMEIOT
METPUUCCKOE ONPEACIICHUE TOYKH BKOJIa U HE YUWUTBHIBAIOT UH-
JIMBHAYaIbHBIX AHATOMHUYECKHX OCOOCHHOCTEil MAleHTOB M
aQHACTOMO30B HEPBOB.

I/ICXO)ISI M3 BBIIMICHU3JI0KECHHOIO, IICJIIBKO HCCICAOBAHUS SIBH-
JIOCh CO3/IaHKE ONTHMAJIBHOTO KOMITJIEKCA IIPOBOJAHMKOBOIO MO-
CJICONEPALIIOHHOT0 00€300JIMBAHMUS C YUETOM MaTO(H3HOTIOTHH
0CTpoii 60JI 1 0COOSHHOCTEH MOCIICONePAMOHHBIX 1e()EKTOB
y HAIMEHTOB C MTATOJIOTHEH YeNt0CTHO-MIEBOH 06acTu.
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ABTOpaMu IpenokKeHa KOMOMHAUMs Tpex OioKaid: LeH-
TpaJibHasi aHECTE3Usl y OBAJBHOIO OTBEPCTHS, AHTYIspHAs
0J10Kaja SI3BIKOTIIOTOYHOTO HepBa U 0JI0Kaga MOBEPXHOCTHO-
ro MEHHOTO CIJICTEHUS C JNIMTEIbHON KaTeTepu3auen.

JlanHas metonuka 00e300JIMBaHUs MO3BOJsAET 0e300e3-
HCHHO W B IIOJJHOM OG’LCM@ IPpOBOAUTL NEPEBA3KHU, 3HAYU-
TEJIBHO YIIyYIIaeT BO3MOXKHOCTH IJIOTAHUSI Ja)ke NP Halu-
YHMH 30H/A. HOJ'[O)KI/ITeJ'[bHO BJIMACT HA COCTOSIHUE YBJIAXXHCH-
HOCTH TIOJIOCTH PTa.
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FEATURES OF ANTHROPOMETRIC PARAMETERS IN WOMEN
OF DIFFERENT MORPHOTYPES WITH POLYCYSTIC OVARY SYNDROME

Malinina O., Chaika H., Taran O.

Vinnytsja National Pyrogov memorial Medical University, Department of Obstetrics and Gynecology Nel, Ukraine

Currently, reproductive life is associated with psycho-emo-
tional and social conditions of women, which is reflected in the
functional capacity of the female genitals and homeostasis in
general and, thus, affects both the medical and social aspects of
later life [1,2,3,6,7,10].

According to the literature, it is known that the harmonious
development of the organism is influenced by its constitutional
features, namely: anthropological parameters, physical devel-
opment that contribute to human adaptation to changing living
conditions in the environment. Given the constant change in the
size of the human body and the possible impact of this factor on
the function of internal organs, namely the reproductive sphere,
requires the need for further study of this problem [5,8,9,12].

The pathogenesis of polycystic ovarian syndrome, as well as
its clinical manifestations are being studied by many gyneco-
logical schools today. However, to some extent there is a prob-
lem in the correct diagnosis, because this pathology is associated
with a problem not only in the proper functioning of the ovaries,
but also the adrenal glands, hypothalamus and pituitary gland.
Therefore, the possibility of not always adequate diagnosis of
polycystic ovarian syndrome is associated with the fact that
there is still no unanimity of scientists in determining the patho-
genetic aspects of this problem [4,11].

Additional methods of examination, namely ultrasound, help
in the diagnosis of polycystic ovarian syndrome. Quite often we
observe another structure of the ovaries - multifollicular struc-
ture of the ovaries, which can be formally attributed to a variety
of polycystic ovaries. However, these are different concepts, not
the same in origin or in the impact on the health and reproduc-
tive function of women.

Therefore, it is very important today to correctly predict and
create quality treatment schemes for this problem, which in the
future will allow such patients to give birth to healthy offspring.

Thus, the aim of our study was to assess the body size of pa-
tients with polycystic ovary syndrome, to study their somato-
types and component composition of body weight.

Material and methods. 105 women aged 20 to 36 years
of different morphotypes were selected for the study. These
patients were interviewed according to a specially designed
questionnaire and divided into groups: 50 women with multifol-

licular ovarian structure and 25 - women with polycystic ovary
structure. The comparison group consisted of 30 women without
disturbances of ovarian structure (healthy women).

In our work, we used a mathematical scheme of somatotyping
according to Heath-Carter, which included the determination of
ectomorphic, mesomorphic and endomorphic components of the
somatotype.

J. Matiegka’s formulas were used to determine the component
composition of body weight.

The absolute amount of muscle tissue was determined accord-
ing to the recommendations of the American Institute of Nutri-
tion (ANI).

Variational-statistical processing of research results was per-
formed using the program “Statistica 6.0” with the definition of
the main variational indicators. The reliability of the results was
determined using the Student’s t test.

Results and discussion. When assessing the growth, weight,
body surface area and Kettle II index in women of the study
group, it was found that in patients with multifollicular (MFO)
and polycystic ovarian structure (PCOS) the values of these in-
dicators are significantly higher compared to those without poly-
cystic ovarian structure (p<0.05), Table 1.

In patients with PCOS, it was found that body weight in this
group was significantly higher than in the studied women with
MFO (p<0.001). However, a significant difference in body
weight in women with MFO and in healthy patients (p>0.05)
was not detected (Table 1).

The body surface area of women with PCOS was significantly
larger than in patients of the comparison group and the control
group. It was also noted that patients with multifollicular struc-
ture of the ovaries had a significant increase in body area com-
pared to healthy women (p<0.05), Table 1.

The mass growth rate was significantly higher in patients with
polycystic ovarian structure compared to patients diagnosed
with multifollicular ovarian structure, as well as patients in the
control group (p<0.001), Table 1.

It was also noted that in patients with polycystic ovaries
shoulder girth at rest and in a tense state was greater than in
patients with multifollicular structure of the ovaries and, accord-
ingly, the control group (p<0,001, p<0,05), Table 2.

Table 1. Indicators of length, weight, body surface area and Kettle I index

in healthy women and women with MFO and PCOS (M=+c)

Indicator Healthy women MFO PCOS P, P.s P,s
Weight (kg) 57,47+7,61 54,5549,51 63,8245,76 >0,05 <0,001 <0,001
Body length (sm) 165,245,6 162,1£7,2 161,6+8,2 <0,05 <0,05 >0,05
Body surface area (m?) 1,627+0,112 1,567+0,131 1,679+0,082 <0,05 <0,05 <0,01
Kettle IT index 21,0742,64 20,87+4,02 24,69+3,73 >0,05 <0,001 <0,00

© GMN

notes: here and hereafter: p, , - the reliability of the differences between healthy and sick MFFO women,

D,.; - the reliability of the differences between healthy and patients with PCOS women;

D,.; - the significance of differences between women with MFO and PCOS women.

MFO - women with multifollicular structure of the ovaries; PCOS - women with polycystic ovaries; H - healthy women
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Table 2. Coverage of body size in healthy women and women with MFO and PCOS (M+)

Indicator Healthy women MFO PCOS P, | O P,
Shoulder in a tense state (sm) 26,13+2,87 24,08+1,62 25,05+1,45 <0,001 >0,05 <0,05
Shoulder at rest (sm) 27,48+2.82 23,09+1,69 24,07+1,32 <0,001 <0,001 <0,05
Forearms in the upper third (sm) 23,49+1,88 22.34+1,56 23,89+0,97 <0,001 >0,05 <0,001
Femur (sm) 53,02+4,37 47,79+3,70 49,57+5,88 <0,001 <0,01 <0,01
Shins in the upper third (sm) 34,76+2,68 31,97+1,94 33,23+2,00 <0,001 <0,01 <0,05
Chest at rest (sm) 85,31+6,06 85,16+6,74 89,77+3,22 >0,05 <0,001 <0,05

Table 3. Body diameters in healthy women and women with MFO and PCOS (M+)

Indicator Healthy women MFO PCOS P, P, P,
Transverse middle chest (sm) 25,04+1,64 23,46+1,98 24,39+1,90 <0,001 <0,05 >0,05
Transverse lower chest. (sm) 21,64+2,02 22,58+1,76 23,80+2,16 <0,01 <0,001 <0,05

Sagittal size of chest(sm) 17,31£1,61 19,69+1,61 21,1742,12 <0,001 <0,001 <0,05

Table 4. The thickness of skin and fat folds in healthy women and women with MFO and PCOS (M+)

Indicator Healthy women MFO PCOS P, Pis P,,
On the back of the shoulder (mm) 7,468+3,012 5,018+0,918 5,568+0,785 <0,001 <0,01 <0,05
On the front surface of the shoulder (mm) 5,418+2,160 3,965+0,793 4,605+0,802 <0,001 >0,05 <0,05
On the forearm (mm) 3,654+1,850 3,192+0,634 3,800+0,652 >0,05 >0,05 <0,05
Under the shoulder blade (mm) 12,01+3,97 7,402+1,517 8,827+1,468 <0,001 <0,001 | <0,001
On the chest (mm) 4,557+1,322 4,498+1,282 5,786+1,429 >0,05 <0,01 <0,001
On the abdomen (mm) 13,63+5,59 9,690+2,631 11,23+1,54 <0,001 >0,05 <0,01
On the side (mm) 11,85+4,91 9,857+2,872 12,45+1,95 <0,05 >0,05 <0,001
On the femur (mm) 14,43+4,40 12,80+2,05 13,50+1,47 <0,05 >0,05 >0,05
On the shin (mm) 10,48+3,03 10,08+1,55 11,36+1,47 >0,05 >0,05 <0,01

It was also noted that the circumference of the anterior surface
of the forearm was significantly reduced in patients with MFO
compared with women with polycystic ovarian structure and the
control group (p<0.001), Table 2.

The hip circumference in patients with polycystic ovaries
significantly increased, which differs significantly from the hip
girth in the group with multifollicular structure of the ovaries
and the control group (p<0.001, p<0.01), Table 2.

Measuring the shin circumference in the upper third, we
found that this value varies in all groups of subjects, and is the
lowest in the group with multifollicular structure of the ovaries
(p<0,001, p<0,05), Table 2.

Chest girth was statistically increased in women with poly-
cystic ovarian structure compared with data from the group of
healthy patients (p<0.001). And in patients with multifollicular
ovarian structure, the assessment of the above indicator was
statistically lower in contrast to patients with polycystic ovary
structure (p<0.05), Table 2.

Regarding the examination of chest measurements, no sig-
nificant changes in diameter, mid-sternum size, lower ster-
num size, transverse and sagital measurements were found in
patients of the studied groups. However, it was found that in
the control group all the above indicators were significantly
higher in contrast to patients with polycystic and multifol-
licular ovarian structure (p<0.001 and p<0.05, respectively),
Table 3.

Patients in the study groups were also assessed for the thick-
ness of skin and fat folds.

It was noted that in patients with polycystic ovary structure
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the thickness of the fat fold on the posterior surface of the shoul-
der varied more than in women with multifollicular ovarian
structure and patients of the control group (p<0.05), Table 4.

When measuring the thickness of the fat fold on the anterior
surface of the shoulder, it was noted that there is a significant
difference with women from the control group (p<0,001), and
with patients with polycystosis (p<0,05), Table 4.

It was also noted that the thickness of the fat fold on the fore-
arm in patients with multifollicular structure of the ovaries is
significantly statistically lower than in the group of patients with
polycystic ovaries (p<0.05), Table 4.

The thickness of the fat fold under the shoulder blade in all
groups varies significantly (p<0.001) and is lowest in women
with MFO. The same can be noted about the thickness of the fat
fold on the leg (Table 4).

It was also found that the thickness of the fat fold on the breast
in patients with polycystic ovarian structure is statistically sig-
nificantly greater than in patients of the control group and pa-
tients with multifollicular ovarian structure (p<0.001, p<0.01),
respectively (Table 4).

Regarding the thickness of the fat fold on the side, it was
noted that in the group of patients with multifollicular ovarian
structure it is the lowest in contrast to the group of patients with
polycystic ovarian structure and the control group (p<0.001,
p<0.05), Table 4.

The size of the shoulder was also assessed in all groups of pa-
tients. It was found that the width of the shoulder in patients with
multifollicular structure of the ovaries is the lowest in the study
group of patients with polycystic ovaries (p<0,01), Table 5.
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Table 5. Indicators of the width of the distal pineal gland in healthy women and women with MFO and PCOS (M=)

Indicator Healthy women MFO PCOS P, P.s P,
Shoulder (sm) 5,951+0,362 6,137+0,357 6,400+0,279 <0,01 <0,001 <0,01
Forearm (sm) 4,930+0,288 5,316+0,462 5,655+0,365 <0,001 <0,001 <0,01

Femur (sm) 8,132+0,537 7,861+0,614 8,105+0,487 <0,05 >0,05 =0,0571
Shins (sm) 6,481+0,465 6,563+0,412 6,777+0,366 >0,05 <0,01 <0,05
Table 6. Indicators of somatotype and component composition of body weight
in healthy women and women with MFO and PCOS (M*l)

Indicator Healthy women MFO PCOS P, P, P,
Endomorphic (points) 3,151+1,112 2,155+0,562 2,708+0,379 <0,001 <0,05 <0,001
Mesomorphic (points) 3,617+1,313 2,896+1,346 3,752+1,662 <0,01 >0,05 <0,05
Ectomorphic (points) 2,893+1,287 3,039+2,124 1,513£1,611 >0,05 <0,001 <0,01

Mateiko’s muscle mass (kg) 27,28+4,09 22,42+3,06 23.91£2,23 <0,001 <0,001 <0,05
Bone mass according to Mateiko (kg) 10,20+£3,33 8,150+1.034 8,811+0,668 <0,001 <0,05 <0,01
Fat mass according to Mateiko (kg) 8,171+1,139 7,594+1,746 9,142+1,202 <0,05 <0,001 <0,001
Muscle mass according to ANI (kg) 25,59+5,27 20,01£2,95 21,49+2.29 <0,001 <0,001 <0,05
Analyzing the measurement data of the width of the distal REFERENCES

epiphysis of the forearm, we found that all patients in the three
groups had a significant statistical difference (p<0.001), Table 5.

Regarding the measurement of the width of the distal epiphy-
sis of the tibia in patients with polycystic ovarian structure, this
figure is significantly higher than in patients with multifollicular
ovarian structure, as well as the control group (p<0,01), Table 5.

Therefore, with the help of all measured body parameters, the
somatotype and component composition of body weight of each
patient of all study groups were calculated.

We found that patients with polycystic ovarian structure were
dominated by the endomorphic Heath-Carter component in contrast
to women with multifollicular ovarian structure (p<0.001), Table 6.

As for the ectomorphic component, it prevailed in patients
with multifollicular structure of the ovaries in contrast to women
with polycystic ovaries (p<0,01), Table 6.

Mateiko’s muscle mass was statistically higher in women of
the control group in contrast to the groups of women with multi-
follicular and polycystic ovary structure (p<0.001), Table 6.

We found that Mateiko’s bone mass was lowest in patients with
multifollicular ovarian structure compared with patients with poly-
cystic ovarian structure (p<0.01), but Mateiko’s fat mass was higher
in patients with polycystic ovary syndrome (p<0.001), Table 6.

Conclusions and perspectives of further developments.
Therefore, we proved that in patients with polycystic ovary
structure, a mesomorphic component (54,0%; p<0.05), endo-
mesomorphic component (9,1%; p<0.05) and indeterminate
components were isolated and predominant (4,5%, p<0.05), and
in patients with multifollicular structure of the ovaries is domi-
nated by ectomorphic component (36,7%; p<0.05), ectomeso-
morphic component (8,2%; p<0.05).

It has been shown that the measurement of constitutional
body parameters in women with anovulatory menstrual disor-
ders is important and significant and this allowed to build dis-
criminant models to determine the multifollicular and polycystic
ovary structure.

Based on the results of research and constructed discriminant
models, a computer program for predicting the multifollicular
and polycystic ovarian structure was developed, which will fur-
ther allow to develop optimal schemes for the correction of these
conditions.

© GMN
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SUMMARY

FEATURES OF ANTHROPOMETRIC PARAMETERS IN WOMEN
OF DIFFERENT MORPHOTYPES WITH POLYCYSTIC OVARY SYNDROME

Malinina O., Chaika H., Taran O.

Vinnytsja National Pyrogov memorial Medical University, Department of Obstetrics and Gynecology Nel, Ukraine

The aim - to assess the body size of patients with polycys-
tic ovary syndrome to study their somatotypes and component
composition of body weight.

To solve the goals and objectives, were prospectively ex-
amined 105 women aged 20 to 36 years of different morpho-
types. These patients were interviewed according to a spe-
cially designed questionnaire and divided into groups: 50
women with multifollicular ovarian structure and 25 - women
with polycystic ovary structure. The comparison group con-
sisted of 30 women without disturbances of ovarian structure
(healthy women).

The body surface area of women with PCOS was significantly
larger than in patients of the comparison group and the control
group. It was also noted that patients with multifollicular struc-
ture of the ovaries had a significant increase in body area from
healthy women (p<0,05).

The mass-growth rate was significantly higher in patients
with polycystic ovary structure compared to patients diagnosed
with multifollicular ovarian structure and patients in the control
group (p<0.001).

It was also noted that in patients with polycystic ovary shoul-
der girth at rest and in a tense state was greater than in patients
with multifollicular structure of the ovaries and, accordingly, the
control group (p<0,001, p<0,05).

Regarding the examination of chest measurements, no sig-
nificant changes in diameter, mid-sternum size, lower ster-
num size, transverse and sagittal measurements were found in
patients of the studied groups. However, it was found that in
the control group all the above indicators were significantly
higher in contrast to patients with polycystic and multifol-
licular ovarian structure (p<0.001 and p<0.05, respectively).
Mateiko’s muscle mass was statistically higher in women of
the control group in contrast to the groups of women with
multifollicular and polycystic ovary structure (p<0.001).

We found that Mateiko’s bone mass was lowest in patients
with multifollicular ovarian structure compared with patients
with polycystic ovary structure (p<0.01), while Mateiko’s
fat mass was higher in patients with polycystic ovary disease
(p<0.001).

Therefore, we proved that in patients with polycystic ovary
structure isolated and predominant mesomorphic component
(54.0%; p<0.05), endomesomorphic (9.1%; p<0.05) and inde-
terminate components 4.5%, p<0.05), and in patients with mul-
tifollicular structure of the ovaries is dominated by ectomorphic
component (36.7%; p<0.05), ectomesomorphic component
(8.2%; p<0.05).

Keywords: morphotype, polycystic ovarian structure, multi-
follicular ovarian structure, anthropometric measurements.

PE3IOME

OCOBEHHOCTHU AHTPOITIOMETPUYECKUX [TAPAMETPOB
Y XKEHIIUH PA3HBIX MOP®OTHUIIOB C CUHAPOMOM HOJIMKUCTO3HBIX SSIMYHUKOB

Maaununa E.B., Yajika I.B., Tapan O.A.

Bunnuyxuii HayuonaneHoil meouyunckui ynusepcumem um. H.U. [Tupozosa, kagpedpa axywepcmea u eunexonozuu Nel, Ykpauna

M3BecTHO, UTO HAa TAapMOHUYHOE Pa3BUTHE OpPraHW3Ma BIIH-
SIIOT €0 KOHCTUTYLHOHATbHBIE OCOOEHHOCTH, B YACTHOCTH
QHTPOMOJIOTHYECKHE TapaMeTpbl, pU3HUECKOe Pa3BUTHE, CHO-
COOCTBYIOIINE aJaNTAMN K U3MEHSIOIIUMCS YCIOBHAM KU3HU
B oKkpykaroreil cpezie. [TocTosHHOE N3MEHEHHE pa3MepOB Tema
U BO3MOXKHOE BIIMSIHHE 3TOr0 (hakTopa Ha (PYHKIIHIO BHYTpEH-
HHX OPTaHOB, @ IMEHHO PENPOLyKTUBHOM Cepbl, CTABUT Mepes
HEOOXOIMMOCTBIO AATBbHENIIETO N3ydIeHHs JaHHON MPOOIEMBI.

Ob6cnenoBano 105 sxenmuH B Bo3pacte oT 20 10 36 ner pas-
HBIX MopdoTumnos. ITanueHTsl ONPOIIEHbI 10 CIENNaIbHO pa3-
paboTaHHOH aHKeTe M pasfeieHbl Ha Tpynnbl: 50 >KEHIIUH C
MYJIBTHQOTHKYISIPHON CTPYKTYPOU SIMIHUKOB, 25 - KEHIIHHBI
C MOJMKUCTO3HOW CTPYKTYpOH SIMUHUKOB. ['pynmy cpaBHEHMs
coctaBmin 30 KeHIIMH 0e3 HapyUIEHUsS] CTPYKTYpPhl SUYHUKOB
(310pOBBIE KEHIINHBI).

B nccnenoBanuu ncmonb3oBaHa MaTeMaTHUECKas CXeMa Co-
MaroTunuposanus no Xur-Kaprepy, koTopas BKIfoyanga ompe-
JIeNIeHHe IKTOMOP(GHOro, Me30MOpGHOTro H  IHAOMOP(HOTo
KOMITIOHEHTOB comarotumna. [liisi onpeneneHnss KOMIOHEHTHOTO
cOCTaBa Macchl TeNa UCIONb30BAIUCh hopMynsl Marteiiko. AG-
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COJIFOTHYIO MACCy MBIIIEUHOH TKaHN OMpEENsTH COIIacHO pe-
KOMEH/TalusIM AMEPHKAaHCKOTO HHCTUTYTA MUTAHMS.

[Tnomane MOBEPXHOCTH TeNa KEHIIMH C CHHIPOMOM IONHU-
KHCTO3HBIX SIMYHUKOB ObIJIa 3HAYUTENHHO OOJNBIIE, YeM y MalH-
€HTOK I'PYIIBI CPAaBHEHHS U KOHTPOJIBbHOU rpymisl. OTMeueHo,
YTO Y MAUEHTOK € MYIBTH(OIIHKYIAPHON CTPYKTYPOIl THIHU-
KOB HaOMIOaIOCh JTOCTOBEPHOE YBEIMUCHUE IUIOMIAAN Tela B
CPaBHEHHUH €O 30pOBBIMH keHIuHaMu (p<0,05).

CKOpOCTh pocTa Macchl Tesa Oblila 3HAYUTENBHO BBIIIE Yy T1a-
I[MEHTOK C MOJUKUCTO3HBIM CTPOEHUEM SINYHHKOB B CPAaBHEHHN
C MalMeHTaMH ¢ JIHarHO30M MYJIBTH(OINKYIIpHAs CTPYKTypa
SUYHUKOB M KEHIIMHAMHU KOHTPOJIbHOH rpymnisl (p<0,001).

BeIsiBIeHO, UTO y MAMEHTOK C MOJTUKUCTO30M SIMYHUKOB 00-
XBaT TUIEYa B TIOKOE U B HAIMPSKEHHOM COCTOSIHUM ObIIT 60ITb-
e, YeM y MAlMEeHTOK C MYJIbTH(OIMKYIAPHOH CTPYKTYpol
SUYHUKOB U, COOTBETCTBEHHO, KOHTPOJIbHOMN rpymmnsl (p<0,001,
p<0,05).

UYrto kacaeTcst UcCIel0BaHUs pa3MeEPOB I'PYAHOM KIIETKH, TO
y MalUEeHTOB UCCIEAYeMbIX IPYMI CYIIECTBEHHBIX U3MEHEHUH
JMaMeTpa, CPEIHEro pa3Mepa TPpyAnHbl, pa3Mepa HIKHEN ee da-
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CTH, TOIIEPEYHBIX U CarUTTAIBHBIX Pa3MepoB He OOHAPYKEHO.
OnHaKo B KOHTPOJIBHOHM I'PYIIE BCE BBILICTICPEUUCICHHBIE 110~
Ka3aresid JOCTOBEPHO ObUIM BBINIE B OTIUYHUE OT MAIIMEHTOK C
HOJIMKMCTO3HBIM M MYJIBTH(QOIUTHKYIISIPHBIM CTPOCHUEM SIMYHH-
k0B (p<0,001 u p<0,05, coorBeTCTBEHHO). MBILIIEYHAS Macca 110
Mareiiko Obl1a CTATUCTUYECKH BBIIIE Y JKEHIIUH KOHTPOJIBHON
IPYIIIBI B CPABHEHUH C IPYIIIAMU JKSHIINH ¢ MYJIbTH(OIIHKY-
JISPHBIM M MTOJUKUCTO3HBIM cTpoeHueM suaHUKOB (p<0,001).

OO0HapyKeHo, YTO KOCTHas Macca 1o Mareiliko camoif Hu3-
KOif OblIa y MAalMeHTOB C MYJIBTU(OIUTUKYISIPHON CTPYKTYpOi
SIMYHUKOB B CPAaBHEHHH C MALUEHTAMHU C ITOJIMKUCTO3HOM CTPYK-
Typoit stuaHKKoB (p<0,01), B TO Bpems Kak >KHpoBas Macca Io
Mareiixo Oblja BbILIE y MALUEHTOB ¢ MOJIUKUCTO30M SIMUHUKOB
(p<0,001).

Taxum 00pa3om, JOKa3aHO, YTO y MAIIMEHTOK C MOJUKUCTO3-
HBIM CTPOCHUEM SIMYHMKOB OTMEYAJIHCh U30JUPOBAHHBIH U Ipe-
oOmamaronmii Me3oMopdHbIii koMmoHEeHTH! (54,0%; p<0,05),
sH0Me30MOopdHbIH (9,1%; p<0,05) 1 HeONPeACICHHBINA KOMITO-
HeHThl (4,5%, p<0,05), a y mannueHToK ¢ MyIbTU(QOIUTUKYISIPHOM
CTPYKTYpOH SIMYHMKOB mpeobnamaer skroMopdHbiid (36,7%;
p<0,05) u sxrome3omopdHbIii (8,2%; p<0,05) KOMITOHEHTBI.
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COMPREHENSIVE BACTERIOLOGICAL STUDY
OF THE VAGINAL DISCHARGE DURING BACTERIAL VAGINOSIS

"Hruzevskyi O., 'Kozishkurt O., 'Nazarenko O., 'Platonova Ye., 2Minukhin V.

!Odessa National Medical University;
’Microbiology and Immunology Institute of National Academy of Medical Sciences, Kharkiv, Ukraine

Despite some progress in the diagnosis and treatment of infec-
tious and inflammatory diseases of the female genitalia system,
the prevalence of these diseases is growing steadily and is, ac-
cording to various authors, from 30% of inpatients to 60-65%
of outpatients [4, 6]. Along with sexually transmitted infections,
such as syphilis, gonorrhea, trichomoniasis, chlamydiosis, in-
guinal lymphogranuloma, herpes and papillomavirus infection,
etc., opportunistic pathogens (OP) and microbiota are becoming
increasingly clinically important. Optional - and obligate-anaer-
obic OP, which make up the resident microflora of the urogenital
tract, under the conditions of realization of certain exo - and
endogenous factors can lead to purulent-inflammatory process
of the genitals [2, 10]. The etiological structure of pathogens of
infectious processes in the last decade has changed significantly,
which is due to the constant evolution of bacteria and involve-
ment of OP in pathological processes [4].

Therefore, the aim of the study was a comprehensive deter-
mination of a wide range of OP on the background of normal
flora in the vaginal discharge of women of different ages without
signs of infectious-inflammatory process but in the presence of
nonspecific bacterial vaginosis.

Material and methods. The study was conducted in 298
women aged from 16 to 64 years old. The first group included 53
clinically healthy patients aged from 18 to 52 years old. The lab-
oratory criterion for inclusion in this group was the value of the
index of opportunistic pathogenic microflora (IOPM) less than
-3 conventional units (c.u.). The second and the third groups
also included women aged from 16 to 64 years old with an in-
fectious-inflammatory process in the vagina of varying sever-
ity. The criterion for differentiating them by groups was IOPM,
which amounted to in the second group from -3 to -1 c.u., and
in the third group it was more than -1 c.u. The material for the
study was removed by scraping the posterior wall of the vagina
with an urogenital probe in a test tube type “Eppendorf”. The
studies of the biocenosis of the vagina were performed by poly-
merase chain reaction (PCR) using a set of reagents “Femoflor”
(LLC “NVF-DNA Technology”) [1]. Nucleic acids were isolated
using a set of reagents “Sample-HS”; amplification was performed
using DT-Lite (LLC “NVF-DNA Technology”). With the help of
special software, the amount (in genome equivalents such as GE/
sample) of total bacterial mass (TBM), lactobacilli and each group
of OP was calculated. Statistical data processing was performed by
methods of variation and correlation analysis using the application
package STATISTICA v.10 (StatSoft, Inc.).

Results and discussion. Qualitative and quantitative compo-
sition of the studied microflora in the selected groups is pre-
sented in Table 1.

The assessment was performed taking into account the fol-
lowing criteria [6, 9] - with a relative content of lactobacilli
more than 90%, and opportunistic acrobes and anaerobes less
than 10% of TBM and quantitative content of Candida spp.,
Mycoplasma hominis and genitalium, Ureaplasma urealyticum
and parvum less than 10* GE/sample - were considered as nor-
mocenosis [3,7]. In the case of a combination of lactobacilli
(more than 90%) and fungi or mycoplasmas (more than 10* GE/
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sample), the vaginal microflora was regarded as a relative nor-
mocenosis. The imbalance of the biocenosis of the I degree was
confirmed when the share of lactobacilli decreased from 90% to
20% against the background of increasing the content of aerobes
(aerobic imbalance) or anaerobes (anaerobic imbalance), and for
the II degree it was below 20% [1,3,5].

Analysis of the obtained data allowed to assess the state of
the biocenosis of the vagina in the 1st group as a normoceno-
sis. TBM in these patients ranged from 7.0 to 8.0 g GE/sample
(median 7.7). The content of lactobacilli ranged from 96.3% to
100.0%, the median was 98.7%. The frequency of distribution
of facultative anaerobic microorganisms was 0.115 c.u. Out of
these, enterobacteria were the most common (98.1%), staphy-
lococci and streptococci were 32.1% and 30.2%, respectively.
However, in quantitative terms, their content did not exceed
10*7 (median for enterobacteria was 10*°; for staphylococci
and streptococci median was 0). Out of the obligate anaerobic
microorganisms, the more common were Mobiluncus spp. +
Corynebacterium spp. (81.1%) and Eubacterium spp. (69.8%).
Quantitatively, their content did not reach 10* (median for Mo-
biluncus spp. + Corynebacterium spp. was 10*2; median for Fu-
bacterium spp. was 10>3). The number of Gardnerella vaginalis
+ Prevotella bivia + Porphyromonas was up to 10*° (median was
0). Other representatives of OP were found less often. Microor-
ganisms of the genera Sneathia spp. + Leptotrichia spp. + Fu-
sobacterium spp. in patients of the 1st group were not detected.
The maximum content of Ureaplasma urealyticum + parvum
was 10*%; median was 0, while Mycoplasma hominis + genita-
lium in patients of the Ist group were absent. Yeast-like fungi
were found in relatively small numbers (up to 10*, median was
3.2), although it should be noted that in 75% of women of the 1st
group their quantity exceeded 10°.

The obtained results do not coincide with the data of other
authors [1, 3], namely under the conditions of the normocenosis
of the vagina there was revealed a higher content of Mobilun-
cus spp. + Corynebacterium spp. (81.1%) and Eubacterium spp.
(69.8%) in comparison with the data [3], which were 30-38%.
In addition, in our studies, the absolute number of OP did not
exceed 10*3, while the findings of other studies stated that there
was possible the increase of OP content in the normocenosis up
to 10° and above [1, 3]. After conducting a correlation analysis
of the content of microorganisms, we, in contrast to other results
[1, 3], found positive relationships between TBM and the con-
tent of lactobacilli (+0.98; p <0.05) and enterobacteria (+0, 51; p
<0.05). Accordingly, the indicators of lacto- and enterobacteria
content had a positive correlation (+0.47; p <0.05). This, in our
opinion, indicated the presence of factors of mutually beneficial
coexistence of lacto - and enterobacteria, which provided indica-
tors of bacterial contamination of the vaginal contents.

It is clear from the plethora of combinations and permutations
of possible pathogens analyzed that no one organism or clus-
ter of organisms can identify all cases of vaginosis, although
many different molecular methods have been used in attempts to
provide more definitive diagnostic information about vaginosis
[8]. A careful analysis of the organisms identified by molecular
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Table 1. Quantitative composition of the biocenosis of vaginal secretions depending on the value of IOPM, lg GE/sample (M+m)

Clinical diagnosis according to the content of IOPM

Normocenosis, Imbalance of I level, Imbalance of II level,
Microorganisms n=53, (1 group) n=128 (2 group) n=117 (3 group)
IOPM <-3 I0OPM >-3;<-1 I0OPM > -1
(Ig GE/sample) Ig GE/sample) Ig GE/sample)
Total bacterial mass 7,740+0,037 7,600+0,039 * 6,774+0,076 * #
Normobiota
Lactobacillus spp. | 762260039 | 7,000:0044% |  4945:0,173 * #
Faculty anaerobic (aerobic) microorganisms
Enterobacteriaceae spp. 3,777+0,109 5,169+0,068 * 5,179+0,072 *
Streptococcus spp. 0,964+0,205 1,020+0,149 1,753+£0,212 * #
Staphylococcus spp. 1,045+0,205 1,316+0,166 1,309+0,169
Obligate anaerobic microorganisms
gsgz;:sii‘;:zsgi’;‘zis’ Prevotella bivia, 0,923+0,178 2,190+0,193 * 3,950+0,267 * #
Eubacterium spp. 1,840 +0,174 3,276+0,165 * 4,150+0,202 * #
Sneathia spp., Leptotrihia spp., Fusobacterium spp. 0,000+0,000 0,465+0,112 * 1,301+0,231 * #
Megasphaera spp., Veilonella spp., Dialister spp. 0,357+0,121 1,038+0,159 * 2,704+0,264 * #
Lachnobacterium spp., Clostridium spp. 0,413+0,138 1,172+0,168 * 1,590+0,201 *
Mobiluncus spp., Corynebacterium spp. 1,951+0,143 3,010+0,106 * 3,085+0,134 *
Peptostreptococcus spp. 0,504+0,130 1,184+0,157 * 1,830+£0,223 * #
Atopobium vaginae 0,489+0,123 0,699+0,119 2,356+0,267 * #
Mycoplasms
Mycoplasma hominis+genitalium 0,000+0,000 0,023+0,023 * 0,467+0,173 * #
Ureaplasma urealyticum+parvum 1,104+0,228 1,622+0,023 * 2,062+0,223 * #

Yeast-like fungi

Candida spp.

2,864:0,177 |

3,197£0,002 | 2,832:0,137#

note: * — p< 0.05 when comparing the indicators of the 1st group with the 2nd and the 3rd groups;
#— p< 0.05 when comparing the indicators of the 2nd and the 3rd groups (by t-test)

methods as part of vaginosis may be a self-fulfilling prophesy,
because the scoring system was developed to specifically identi-
fy women with low numbers of lactobacilli and high numbers of
small Gram-variable and anaerobic Gram-negative rods. There-
fore, the clinical symptoms associated with vaginosis may occur
in the absence of the changes identified by PCR, such as aerobic
vaginitis. Subsequently in this scenario, the numbers of lacto-
bacilli are also decreased but are replaced by aerobic organisms
such enterobacteria and staphylococci [8, 9].

In patients of the 2nd group IUPM was from 3 to -1 1g GE/
sample, which allowed determining of their imbalance of I de-
gree. TBM ranged from 6.0 to 8.0 g GE/sample (median 7.7).
The proportion of lactobacilli ranged from 73.1% to 99.4%, the
median was 95.0%. When comparing the mean values, it was
found that the value of TBM in the 2nd group was lower than
in the Ist by 1.8% (p <0.05). There was shown a decrease in
the content of Lactobacillus spp. (by 8.0%; p <0.05) with an
increase in almost all OP. Accordingly, the rate of normobiota
(RNB), which is calculated as the difference between TBM and
the number of lactobacilli, was higher in group 2 than in group 1
(0.1 and 0.6 1g GE/sample, respectively).

In group 2 as well as in group 1, enterobacteria (98.4%),
staphylococci, and streptococci were most common in 34.4%

© GMN

and 28.1% of cases, respectively. The number of enterobacteria
was significantly higher (36.9%; p <0.05) than in group 1. At the
same time, in all patients their absolute number was more than
104 (median for enterobacteria 5.2 lg GE/sample). In the 2nd
group, as well as in the Ist, the more commonly met microor-
ganisms were Mobiluncus spp. + Corynebacterium spp. (87.5%)
and Eubacterium spp. (79.7%); in quantitative terms, their con-
tent was higher than in the Ist group (respectively, 54.3% and
78.0%; p <0.05 in both cases). The median for Mobiluncus spp.
+ Corynebacterium spp. amounted to 10°3; for Eubacterium spp.
it was 10*°. Contents of Gardnerella vaginalis + Prevotella bivia
+ Porphyromonas spp. exceeded 10* in 22.7% of women. The
number of Atopobium vaginalis and Peptostreptococcus spp. in-
creased, especially the latter (by 134.9%; p <0.05). Also, there was
found more often the combination of Megasphaera spp. + Veilonel-
la spp. + Dialister spp. and Lachnobacterium spp. + Clostridium
spp. respectively, up to 26.6% and 29.7% of cases, which was sta-
tistically significant comparing to the 1st group (76.1% and 96.7%,
respectively; p <0.05 for both cases). In contrast to the 1st group,
in the 2nd there were microorganisms of Sneathia spp. + Lepto-
trichia spp. + Fusobacterium spp. The indicators of mycoplasmas
and yeast-like fungi did not differ significantly from the 1st group,
which however does not coincide with the literature [1,3,4,6].
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Thus, such features as a decrease in TBM, the number of
lactobacilli and the appearance of representatives of Sneathia
spp. + Leptotrichia spp. + Fusobacterium spp. and Mycoplasma
hominis + genitalium appeared to be characteristic for the 2nd
group of patients. Our analysis showed a weakening of the posi-
tive correlation between SBM and lactobacilli content (+0.62;
p<0.05) and the disappearance of the relationship between SBM
and enterobacterial content. At the same time, there were re-
vealed numerous positive connections of medium strength be-
tween indicators of facultative and obligate anaerobes. This, in
turn, indicates the appearance in the 2nd group of factors that
contribute to the growth of these microorganisms. No correla-
tions between mycoplasmas and fungi, as in the first group of
patients, were found.

The changes that were characteristic for the 2nd group were
much more pronounced in the 3rd group. IOPM was more,
namely 1 1g GE/sample, which allowed diagnosing of imbalance
of II degree. There was a significant decrease in TBM, which
was less than in the 1st group by 12.5% and less than in the 2nd
by 10.9% (p <0.05 in both cases). The content of lactobacilli was
sharply reduced, the share of which ranged from 0 to 98.6%.
The value of TBM ranged from 4.5 to 8.0 1g GE/sample (median
7.5). PNB was 1.8 Ig GE/sample (exceeded the same value in
the 1st group by 15.5 times and in the 2nd group by 3.1 times;
p <0.05 in both cases). The absolute number of enterobacteria
compared to group 2 did not change. It was noted that in most
patients (95.7%) their content exceeded 10* (median for entero-
bacteria 5.1 1g GE/sample). In the 3rd group, a significant num-
ber of streptococci was diagnosed, it appeared to be in 81.8%
and 71.8% (p <0.05 in both cases) more than in the 1st and 2nd
groups, respectively.

It should be noted that the amount of Eubacterium spp.
exceeded not only in the Ist group, but also in the 2nd (by
26.7%; p <0.05), and the median for Mobiluncus spp. + Co-
rynebacterium spp. amounted to 103%; for Eubacterium spp.
it was103°. The less frequency was indicated for Gardner-
ella vaginalis + Prevotella bivia + Porphyromonas spp., it
appeared to be 69.2%. The content of Atopobium vaginalis
and Peptostreptococus spp. exceeded the indicators of the
Ist group by 4.8 times and 3.6 times, respectively (p <0,05).
Megasphaera spp. + Veilonella spp. + Dialister spp. and
Lachnobacterium spp. + Clostridium spp. were diagnosed in
51.3% and 37.6% of patients, which exceeded the content of
this microflora not only in the Ist but also in the 2nd group
(2.6 times; p <0.05). In 39.3% of women, their absolute con-
tent was greater than 10*. Ureaplasma urealyticum + parvum
were detected in 45.3% of cases. The appearance of Myco-
plasma hominis + genitalium in the 3rd group was noted in
11.1% of cases, and their content above 10* was recorded in
6.8% of women. Yeast-like fungi occurred with the same fre-
quency as in other groups (80.3% of cases).

In earlier works by using culture methods, M. hominis was de-
tected in 24 to 75% of vaginosis cases and in 13 to 22% of wom-
en without vaginosis. Finding of M. hominis using PCR yielded
similar results. There was reported a 53% carriage rate of M.
hominis in women with vaginosis and zero detection in health
women. In the same manner, it was reported that M. hominis
was present in low numbers in the healthy vagina but that the
concentration of M. hominis was increased by a factor of 10,000
in women with vaginosis. Moreover, studies using quantitative
PCR have shown that women with vaginosis have larger quanti-
ties of M. hominis and that these levels correlate with Gram stain
criteria for vaginosis [8].
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Thus, for the 3rd group it was characteristic even more de-
crease in TBP, the number of lactobacilli with an increase in
staphylococci and streptococci, and obligate anaerobes than in
other groups of women. It should be noted that there appeared
a positive correlation between TBM and the content of lactoba-
cilli (+0.67; p<0.05) and between the content of facultative and
obligate anaerobes, which indicated the inhibition of the growth
effect on the biocenosis of the vagina. This fact, in turn, was
confirmed by the numerous positive links of mycoplasmas with
anaerobes. Correlation analysis data showed that with the deep-
ening of the degree of dysbiosis there had increased the number
and strength of positive links of OP. It was possible to assume
that at a bacterial vaginosis the studied microflora acquired
properties of self-support and progressive self-stimulation. The
Candida family did not form correlations in all three studied
groups of women.

Conclusions. Under the condition of normocenosis, entero-
bacteria predominated among the facultative-anaerobic flora of
the vagina, and among the obligate-anaerobic flora of the vagina
there predominated Mobiluncus spp. + Corynebacterium spp.
and Eubacterium spp. Representatives of the species Sneathia
spp. + Leptotrichia spp. + Fusobacterium spp. and Mycoplasma
hominis + genitalium were absent in the normocenosis.

The dysbiosis of the I degree was characterized by a decrease
in TBM and the number of lactobacilli on the background of
increasing of the content of anaerobes, including Sneathia spp. +
Leptotrichia spp. + Fusobacterium spp. and Mycoplasma homi-
nis + genitalium.

In the conditions of the dysbiosis of II degree there were
observed the lowest indicators of TBM and lactobacilli with a
significant increase of the absolute number of streptococci and
obligate anaerobes. According to the correlation analysis, it was
found that with the deepening of the degree of the dysbiosis the
direct dependence of TBM and the number of lactobacilli de-
creased with increasing of the number and strength of positive
links of OP (but not yeast-like fungi), which indicated self-sup-
port and self-stimulation in bacterial vaginosis.
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SUMMARY

COMPREHENSIVE BACTERIOLOGICAL STUDY
OF THE VAGINAL DISCHARGE DURING BACTERIAL VAGINOSIS

"Hruzevskyi O., 'Kozishkurt O., !Nazarenko O., 'Platonova Ye., 2Minukhin V.

!Odessa National Medical University; *Microbiology and Immunology
Institute of National Academy of Medical Sciences, Kharkiv, Ukraine

Along with sexually transmitted infections opportunistic
pathogens and normal microbiota are becoming increasingly
clinically important. Opportunistic pathogens can lead to puru-
lent-inflammatory process of the genitals The aim of the current
work was to detect qualitative and quantitative composition of
vagina contents in non-specific bacterial vaginosis.

Vaginal microbiota of 298 women aged from 16 to 64 years
old was analyzed. Examination was provided by polymerase
chain reaction.

In normocenosis with domination of enterobacteria the
prevalence index of conditionally-pathogenic microfiora
wasn’t more than 3 g GE/sample. With absence of mycoplas-
mas the quantity of conditionally-pathogenic microorganisms

wasn’t more than 104,5. At same time in patients with dys-
biosis of I and II levels index of conditionally-pathogenic
microflora was from 3 to 1 and less than 1 1g GE/sample ac-
cordingly; there was diagnosed a significant decrease of the
total bacterial mass. Simultaneously, decreasing of Lactoba-
cillus quantity (more expressed in dysbiosis-II) meanwhile
appearance of mycoplasmas and utmost constant quantity of
Candida was revealed.

A comprehensive determination of a wide range of opportu-
nistic pathogens on the background of normal flora in the vagi-
nal discharge of women of different ages had been studied.

Keywords: bacterial vaginosis, polymerase chain reaction,
dysbiosis, normocenosis.

PE3IOME

PE3YJIBTATBI KOMIIJIEKCHOI'O BAKTEPHOJIOT'MYECKOI'O UCCJIEJOBAHUS
COAEPKUMOI'O BJIATAJINIIA ITPU BAKTEPUAJIBHOM BATMHO3E

TpyseBckuii A.A., 'Ko3umkypr E.B., 'Hazapenko O.51., 'Tlinatonosa E.M., "MuunyxuH B.B.

!00ecckuti Hayuonanbubiil MeouyuncKkuil ynueepcumem, Ykpauna,
2Unemumym muxpobuonocuu u ummynonozuu um. 1.1 Meunuxosa HAMHY, Xapuvkos, Yxpauna

Ipu nH eKuMsX, nepeaaBaeMbIX MOJIOBBIM ITyTeM, Bce 00IIb-
ee KJIMHUYECKOe 3HauyeHHe NPHOOPETaOT YCIOBHO-IIATOreH-
HbI€ MUKPOOPTaHU3MBI U HOPMaJIbHAsi MUKPOOHOTA.

Llenbto ucce0BaHUS IBUIIOCH ONPE/IeIeHNE Ka9eCTBEHHOTO
Y KOJIMYECTBEHHOTO COCTaBa COAEPKUMOTO BIIaraJIUIIA TIPU He-
crierin(pUueckoM GaKTepHalbHOM BarnHO3¢ y JKEHIINH Pa3HBIX
BO3PACTHBIX TPYIIL.

[Mpoananu3upoBana MUKpoOHOTa Biaraiuma y 298 xeH-
IIMH B Bo3pacTe oT 16 mo 64 net. VccnenoBanue mpoBOau-
JIOCh METOJOM IOJIMMEPA3HON LenHoi peakuuu. I[Ipu HOp-
MOILIEHO3€ C TpeolnagaHueM SHTEpoOaKTepuil, MOKa3aTesb

pacHpoCTPaHEHHOCTH YCIOBHO-TIATOTEHHOW MUKPOQIOPHI He
npesbiman 3 1g GE/o6pasewn. [Ipu oTCyTCTBHH MUKOILIA3M KO-
JMYECTBO YCJIIOBHO-IIATOI€HHBIX MUKPOOPTaHU3MOB OBLIO HE
6onee 104,5. Y nanuenTos ¢ qucbaxrepruosom I u Il crenenu
UHJIEKC YCJIOBHO-NIATOTEHHONH MMKPOQIOPhI COCTaBMI OT 3
no 1 u menee 1 lg GE/oGpasen, cOOTBETCTBEHHO. YCTaHOB-
JICHHO 3HAYUTEJNbHOE YMEHbIIeHUEe o0uiell 6akTepuanbHOH
Macchl. BeIsiBIeHO yMeHblIeHue koinudectBa Lactobacillus
spp. (6osiee BoIpaxxeHHOE Npu AucOakTepuose-1l), mossue-
HHUE MUKOIIIAa3M,  MAKCUMaJIbHO IIOCTOSHHOTO KOJHY€ECTBa
Candida spp.
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MORPHOLOGICAL CHANGES IN PERIODONTAL TISSUE DURING PERIODONTITIS

Kvaratskhelia S., Nemsadze T., Puturidze S., Gogiberidze M., Jorbenadze T.

Ivane Javakhishvili Thilisi State University, Georgia

Periodontitis is a dental polymicrobial, chronic inflammatory
condition, which begins with a simple inflammation of the gums
and characterized by the loss of alveolar bone, supporting struc-
tures of teeth and periodontal complex, forming abnormal peri-
odontal pockets and finally by loss of teeth [5,7,15,16,23,28].

An important factor in the development and progression of
periodontitis is the symbiotic-antagonistic relationship between
oral bacteria and the host [11,28].

The oral bacteria have the ability to retain plaque and create
biofilms on the cervical surfaces of the teeth. The colonization
and continued presence of bacteria in the subgingival area leads
to the progression of the gingivitis, formation of the pocket and
bone loss [19,26].

According to electron microscopic studies, the presence of
fusiform, coccobacilli as well as spirochetes was demonstrated
in the gingival oral epithelium, adjacent connective tissue and
capillaries. The above-mentioned periodontopathic bacteria
have the ability to colonize between gingival and subgingival
tissue and damage the gingival epithelial and blood-dendritic
cells [4,19,23].

As a result of the influence of the microorganisms on the peri-
odontal attachment, the progression of the disease divides into
the following steps: 1) colonization near the gum line, - 2) inte-
gration and survival in the biofilm milieu, - 3) migration below
the gum and, - 4) suppression of the host mucosal defense [10].

There are up to 700 species of microorganisms in the oral cav-
ity, including periodontopathogens [8,13,28], which cause the
development of periodontitis [28]. According to certain authors,
there are bacteria of red complexion that are most associated
with the development of severe periodontitis, namely: Porphy-
romonas gingivalis, Tannerella forsythia, Aggregatibacter acti-
nomycetemcomitans and Treponema denticola [3,11,15,28].

Women and men have an equal periodontal pathogen col-
onization. However, the women have a higher risk of peri-
odontitis onsets and the most prevalent causative agent is
P. Gingivalis, whilst the most prevalent causative agents of
the periodontitis in men are P. Gingivalis, P. Intermedia, T.
Forsythensis and T. Denticola. However, most frequently T.
Forsythensis is observed [28].

Aggressive periodontitis usually affects people under the age
of 30 and is characterized by the rapid development of destruc-
tive changes. The family cases are rare. Morphologically it is
characterized by the plasmacytic inflammatory infiltration, the
domination of neutrophils in the connective tissue and the pres-
ence of the fibrin-coated plaque [28].
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There are many etiological factors causing periodontal dis-
ease, one of which is poor oral hygiene. Poor oral hygiene in-
creases chances of the development of periodontal disease by
two to five times [17].

According to epidemiological studies periodontitis is highly
prevalent globally [25]. The data of studies held at Harvard
School of Dental Medicine show that overall periodontitis prev-
alence is 55.5% (+1.4%), from which 20.7% (+1.2%) is moder-
ate and, 2.8% (£0.5%) is severe [5,14]. Approximately half of
the adult USA population has periodontitis [16].

According to the analysis of the studies conducted by sex, age
and countries from 1990 to 2017, 796 million people had severe
periodontitis on a global scale [12].

Studies show that the prevalence of severe periodontitis varies
throughout the world. The highest prevalence rates were report-
ed in Africa (4.2%, 95% CI 2.0-7.1) and South America (4.0%,
95% CI 0.9-9.1) compared to Europe (0.1%, 95% CI 0.1-0.2).
However, the lowest prevalence was found in Asia (1.2%, 95%
CI 0.5-2.2) and North America (0.8%, 95% CI 0.4-1.4) [5]. In
Georgia unhealthy periodontal tissues were found in 66.9 % of
men and 57.5 % of women [2].

Periodontal pathogens are harmful not only to the oral cavity
but also affect the development of the fetus and our body as a
whole. Thera is also a link between periodontitis and general
somatic diseases (Kvaratskhelia et al., 2020). Laboratory studies
have established the presence of periodontopathogens in saliva,
subgingival plaque and placenta [27].

Based on one of the systematic reviews, there is a connec-
tion between periodontitis and cancer [9]. In particular, patients
diagnosed with periodontitis have a higher risk of developing
mouth cancer, also lungs, and pancreatic cancer [22]. Women
with periodontitis are two to three times more likely to develop
breast cancer [24].

Due to above mentioned, histomorphological examination in
patients with periodontitis is becoming more important, that is
not well introduced in dental practice. The results of such stud-
ies may play an additional role in detecting the precancerous
lesions oral cavity cancer and planning preventive measures for
oral cancers [19].

The aim of our study was a morphological study of periodon-
tal tissues in patients with severe generalized periodontitis in
Georgia in order to detect signs of the possible precancerous
lesions.

Material and methods. 59 patients with the severe periodon-
titis were studied. The patients were selected for the 3069 per-
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sons examinated in the dental clinic in town Senaki during the
prophylactic oral examination in period of February 6 - Decem-
ber 12, 2020.

After having obtained a written consent, patients periodon-
tal status was assessed by oral examination of a clinical trial
method based on the WHO recommendation.

Periodontal status was assessed by the following indicators:
1) Plaque index - the presence of visible plaque on any surface
of the tooth, 2) stone index, 3) the depth of periodontal pockets,
4) tooth mobility.

The presence of plaque and stones on the teeth was assessed
by dental mirror examination; the depth of the periodontal pock-
ets was measured by means of a periodontal probe in the areas
of 16, 21,24,36,41,44 _ teeth.

The 59 patients selected for the study had severe generalized
periodontitis, poor oral hygiene, grade III-IV teeth shaking, and
abnormal pockets of 5 mm in depth and above.

After signing the informed concern form all patients under-
went tooth extraction. The procedure was carried out by different
means (Chef, Yang, Parchment, etc.). The extracted teeth along
with the surrounding granulation tissue and the inner substance
taken from the tooth cavity as a result of the curettage process

were placed in 10% formalin For 24 h and decalcified in 10%
nitric acid solution for 24-48 days. The obtained species — were
embedded in paraffin. 4-5 pmm think slices stained with hema-
toxylin and eosin _were studied microscopically (microscope
Leica DM-1000 LED with digital camera Leica MC 170 HD).

Results and discussion. In all cases, the well-defined leuko-
cyte-lymphohistiocytic infiltration and both intra (Fig. 1a) and
subepithelial (Fig. 1b) edema were revealed. In particular, cell
enlargement, filling of the cytoplasm with clear fluid, and nuclei
movement toward the periphery were observed. In some cases,
the above-mentioned changes were accompanied by the forma-
tion of micro-abscesses. Hyperplasia of the multilayered squa-
mous epithelium with an increase in the number and the size of
cells was observed in the majority of cases (Fig. 1c). In some of
these cases, the foci of necrosis with the complete disintegration
of cell components, disruption of the cytoplasmic membranes,
cariolysis and eosinophilia, have been revealed (Fig. 1d).

Fibroblast and connective tissue proliferation was detected in
predominantly young patients (Fig. le). Vascular sclerosis with
endothelial cell proliferation has also been reported (Fig. 1f). It
should also be emphasized that mild (Fig. 1j) and moderate (Fig.
1h) dysplasia of the epithelium occurred in 30% of cases.

Fig. la - 2 teeth with an adjacent granulation tissue. 47 years-old woman; oedema; red arrows - the centre of leukocyte-histiocytic
infiltration; b - 13 teeth with and adjacent granulation tissue. 49 year-old man; oedema; black arrows - the centre
of leukocyte-lymphohistiocytic infiltration;
¢ - 14 teeth with an adjacent granulation tissue. 50 years-old man; yellow arrowhead - area of multi-layered flat epithelium hyperplasia;
d - 13 teeth with an adjacent granulation tissue. 66 years -old man, stars - foci of necrosis;
e - 35 teeth with an adjacent granulation tissue. 26 years-old woman; black arrowhead - the centre of reproduction of a connective tissue;
f- 21 teeth with surrounding granulation tissue. 48 years-old man, green arrow - the foci of vascular sclerosis
with proliferation of endothelial cells;
J - 11 teeth with surrounding granulation tissue. 57 years-old man; white arrows — an area of light dysplasia of the epithelium;
h - 22 teeth with adjacent granulation tissue. 35 years-old man; blue arrowhead - the epithelium of moderate epithelial dysplasia
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Conclusion. This study shows that severe generalized peri-
odontitis is characterized by various morphological changes.
Purulent-destructive inflammation should be considered as a
morphological manifestation of aggressive periodontitis. In se-
vere cases, foci of necrosis may also develop. Mild to moder-
ate epithelial dysplasia, found in one third of all cases, may be
considered an optional precancerous condition and should be
considered when choosing a treatment.
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SUMMARY

MORPHOLOGICAL CHANGES IN PERIODONTAL TISSUE DURING PERIODONTITIS

Kvaratskhelia S., Nemsadze T., Puturidze S., Gogiberidze M., Jorbenadze T.

Ivane Javakhishvili Thilisi State University, Georgia

Periodontitis is the most common oral disease worldwide and
is the leading cause of tooth loss. It is considered to be a major
burden in terms of costs of treatment and preventive measures.

According to the systematic reviews, there is a link between
periodontitis and cancer. In particular, patients diagnosed with
periodontitis have a higher risk of developing oral cancer. In
this regard, the histomorphological examination of patients with
periodontitis, which has not yet been sufficiently introduced in
dental practice, is acquiring more and more importance.

The aim of the work is a morphological study of periodontal

tissues in patients with severe generalized periodontitis in Geor-
gia - to identify signs of possible precancerous lesions.

The data obtained show that the morphological characteristic
of severe periodontitis is purulent destructive inflammation. In
addition, a third of severe periodontitis is accompanied by mild
to moderate epithelial dysplasia, which should be taken into ac-
count when choosing a treatment method in terms of oncological
alertness.

Keywords: Periodontitis, causative bacteria of periodontitis,
periodontopathic bacteria, micromorphology.
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MOP®OJOI'NMYECKHUE UBMEHEHUSA B TKAHU TAPOJOHTA ITPU TIAPOJOHTUTE
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[MapononTuT - Hamboiee pacmpocTpaHEHHOE 3aboJeBaHUE
MOJIOCTU pTa BO BCEM MMpE, SIBISETCS OCHOBHOW NPUYMHON
notepu 3yboB. OH cyuTaercs OOJBLINM OpEeMEHEeM C TOUYKH
3pEHHMS 3aTpar Ha JICYCHHUE U MPOPHUIAKTHYECKUE MEPbI.

ConracHo pe3yJbTaTaM OHOTO U3 CHCTEMATHUECKUX 0030pOB,
CYIIECTBYET CBSI3b MEXK/Y MapOJOHTUTOM U Pa3BUTHEM pPaka, B
YAaCTHOCTH MAaLUEHTHI C AUArHO30M MApOJOHTUTA UMEIOT Ooliee
BBICOKMI PUCK pa3BUTHUS paKka POTOBOM ITOJIOCTHU. B CBs13U ¢ aTUM,
Bce Ooubliiee 3HA4YEHHE NMPUOOpETaeT TUCTOMOP(HOIOTHYECKOe
o0creioBanie OOJIBHBIX MAPOAOHTHTOM, KOTOPOE IO Ceil JeHb
HE BHEJIPEHO B CTOMATOJNIOTHYECKYIO IPAKTHKY.

Ilenbto  wuccnenoBaHus — SABAACTCS  MOP(OJIOTHYECKOE
UCCIIEIOBAaHNE TKaHEH MapoJOHTa Y TAIMEHTOB C TSDKETbIM
reHepaIn30BaHHBIM APOJOHTUTOM - ISl BBISIBICHUS IPU3HAKOB
BO3MOKHBIX MPEAPAKOBBIX TTOPAKEHHHA.

[Mony4yeHHble JaHHBIC MMOKA3bIBAIOT, YTO MOPQOIOrHIECKOi
XApaKTEPUCTUKON MNapoJOHTUTA TSKEJION CTENEeHU SBISETCA
THOWHOE JeCTPyKTHBHOE BocmaneHue. Kpome Toro, Tpersb
TSDKEJIBIX ~ TIEPUOJIOHTUTOB  CONPOBOXKIAIOTCS  JHCIUIa3Hei
SIUTENNS JIETKOM M CPEIHEN CTENEHU TKECTH, YTO CIEAYeT
YUMTBIBaTh IPU BBIOOpE METO/A JICYEHUS C TOYKH 3PCHUS
OHKOJIOTHYECKOH HaCTOPOXKEHHOCTH.
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An apparent tendency in continuous and steady rise in the
incidence of pathological changes in periodontal tissue has
been noted in the past few decades, reaching the prevalence
of up to 95-100% among the population of Russian Federation
[4,7,9]. This trend of growing prevalence of chronic general-
ized parodontitis as the most severe disorder among diseases of
oral cavity and the complexity of its treatment present press-
ing challenges for all involved professionals [1,2,5,10,11].

Many different treatment modalities and practical recom-
mendations have been developed to help the patients and to re-
duce the incidence [3,6,8,10], nevertheless this problem still
remains not unresolved.

The purpose of this study was to assess the outcomes of con-
ventional treatment and secondary prevention of chronic gener-
alized parodontitis when combined with laser therapy and anti-
oxidative treatment.

Material and methods. The prospective cohort study in-
cluded 98 patients aged 30-50 years (31 male, 67 female) with
history of 3 to 10 years duration of moderate chronic general-
ized parodontitis disease. All patients were divided into ap-
proximately equal three groups in accordance to the age, stage
of disease and gender. The data collection has been performed
at the time of admission, on the 6" day after the start of treat-
ment, and on the 12" day and 6 months after completion of the
course of treatment.

There has been no other disorder treated or a medication ad-
ministered for treatment of any other disorder during the obser-
vation period. Conventional dental and oral cavity hygiene prac-
tices were observed.

The 1% Group (Control Group) consisting of 33 patients re-
ceived the standard anti-inflammatory course of treatment: pro-
fessional hygiene procedures with subsequent administration
of Chlorhexidine and Metrogyl into gingival sulcus, irrigation
with Dioxidine or Dimexidum, ointment dressing with Lin-
gezin, Metrogyl Denta, Butadionum, Cholosal; Antimicrobial
agents Flagyl, Kliostom, Metrogyl were combined with anti-
allergic drugs (Diazolin) and vitamins (A,C,P). Non-steroidal
anti-inflammatory drugs (NSAID) also were routinely used, and
Indomethacin was a drug of choice in majority of cases.
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The 2™ Group consisted of 32 individuals who underwent laser
treatment using device “Matrix” with wave length 635 nm and en-
ergy level 10 mW. The irradiation of alveolar process started with 2
minutes duration for the first treatment session with daily incre-
ments of 30 seconds until reached the maximum duration of expo-
sure up to 5 min. The full treatment course duration was 12 days.

Treatment in the 3" Group (33 patients) was similar to that
of the 2" Group with addition of antioxidant drug Mexicor dur-
ing the same course of 12 days conventional therapy and laser
application.

Several clinical indices were utilized for assessment of par-
odontal tissue: PMA (Papillary Marginal Attachment), SBI (Sul-
cus Bleeding Index), API (Approximal Plaque Index). The re-
sistance of gingival capillaries was measured by scaled vacuum
application (V. Kulazhenko). The degree of osteal resorption
was determined by assessment of intra alveolar septae of maxil-
lary bones on X-ray.

The lipid peroxide oxidation was determined by levels of sec-
ondary products (malonic dialdehyde Fe2+ MDA) in pa-
tients’ blood serum. Phospholipase A2 catalytic activity was
determined based on the amount of free fatty acids by potential
measurement in the following solution: 10 mmol tris-HCI-buf-
fer (ph 8,0), 150 mmol Triton X-100, 10 mmol CaCI2 and sub-
stratum (1,2 mmol phosphatidylcholyne of egg yolk. Spectro-
photometry was implemented to determine catalase activity.

The collected data were analyzed by use of basic scientific
statistics and Student’s t-test.

Results and discussion. In accordance with the API index the
hygienic condition of oral cavity in patients with chronic general-
ized parodontitis has been found as non-satisfactory. The dynamics
of PMA index have shown inflammatory changes in oral mucosa.

After completion of the course of treatment the values of
PMA were reduced by 22,7-45,0% (p<0,05). The hygiene in-
dex (API) by the completion of therapy was reduced by 33,7%
(p<0,05). The traditional treatment was also effective in de-
creasing gingival bleeding, according to the SBI index of 57,1%
(p<0,05). The improvement functional condition of parodon-
tal vessels was reflected by an increase in time for develop-
ment of gingival haematoma by 55,8-107,7% (p<0,05).
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Fig.2. Trends of phospholipase A2 and catalase activity in the 3" Group of patients

The data collected during this investigation from patients
with chronic generalized parodontitis have pointed to intensive
development of free radical processes and high activity of red
blood cells phosphatase A2 among 75% of subjects, which is an
evidence of important role of peroxide actions in the pathogen-
esis. A considerable growth of Malonic dialdehyde (MDA) and
a triggered MDA were observed in 86,0% and 27,2% (p<0,05), re-
spectively. An activity catalase before treatment was elevat-
ed by 14,3% (p<0,05) and similar tendency had erythrocytic phos-
pholipase A2 with values ranging 55,6 - 74,7% (p<0,05). The in-
tensity of lipoperoxidation and enzymatic activity in red blood cells
with use of conventional therapy were decreased but did not reach
the range within the baseline values (Fig. 1).

A process of membrane destabilization has been found in 71,7%
patients with chronic parodontitis. Meanwhile the amount of all
phospholipids was reduced by 9,2% (p<0,05) before the start of
treatment and among them was noted a remarkable rise of fractions
of lysoforms and phosphatidylserine which were higher than nor-
mal range by up to 74,4% and 32,4% (p<0,05), respectively. The
values of cholesterol and free fatty acids also were elevated. The
positive dynamics of all parameters has been noted toward the
end of the conventional treatment, however, not reaching the nor-
mal ranges until the 10" day of the treatment regimen.

The study results showed certain limitations of conventional
therapy and necessity in enhancement by medications with ca-
pacities to influence the above mentioned pathological devia-
tions of homeostasis.

The efficacy of laser therapy in the treatment of chronic mod-
erate parodontitis and prevention of relapses has been investi-
gated in the 2" Group.

The performance of quantum therapy as a solitary treatment
regimen of chronic moderate parodontitis has shown an im-
provement of oxidative stress indices. A decline of free radical
reactions intensity and recovery of reserves enzyme antioxidants
were also observed. Anti-inflammatory efficacy of laser therapy
could be connected by antibacterial effect, inhibition of prosta-
glandin E2, ®HO-a. There was a direct influence on a group of
interleukins (IL-1P, IL 6, IL-10 and thermal shock proteins that
was in result similar to the action of systemic glucocorticoids
(Lima a. et al., 2014). No evident membrane stabilising effects
were seen after an application of laser therapy to a conventional
treatment regime.
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The supplementation of laser irradiation with anti oxida-
tive drug Meksicor to a conventional therapy produced the bet-
ter results among third group of patients with chronic moderate
parodontitis. After completion of the treatment there were no
gingival bleeding, pain, itching, hypersensitivity necks of teeth
and burning as well as malodour from oral cavity. According to
visual inspection of oral cavity the local signs of inflammation
were less prominent or absent (swelling of mucosa, hyperaemia,
bleeding from gingival margins, depth of gingival pockets and
discharge).

An improvement in general condition, appetite and sleep were
also noted with diminishing levels of distress, weakness, and
irritability. Index of inflammation PMA was reduced by 43,9 -
70,1% (p<0,05)and in comparison with Control Group
— by 24,0 - 40,9% (p<0,05). The implemented regimen of
treatment by laser and Mexicor was connected with reduction
of hygiene index API by 30,1 - 79,9% (p<0,05) and was low-
er compared to the Control Group by 16,5 - 33,1% (p<0,05).
Similar results were seen in terms of gingival bleeding and SBI
was decreased from the onset of treatment by 33,9 - 78,8%
(p<0,05); conventional management results showed lesser fig-
ures: 24,9 -51,4% (p<0,05). Therapy with Mexicor contributed
to the rise in indicator of functional condition of periodontal ves-
sels by 24,9 -51,4% (p<0,05) and in comparison with the Con-
trol Group this rise comprised of 19,1 - 36,0% (p<0,05).

The level of Malondialdehyde was reduced by 25,5 - 47,4
% (p<0,05) and by the end of the treatment was less than
in the Control Group by 4,9 - 29,7-%(p<0,05).

The reaction of lipid peroxidation in patients with chronic gen-
eralized parodontitis was accompanied with an increased activ-
ity of phospholipase A2 and catalase. Combining conventional
therapy with laser and Mexicor resulted reduction of the lev-
els of phospholipase by 40,9 - 53,6% (p<0,05) and catalase ac-
tivity — by= 32,3 - 52,9% (p<0,05) (Fig. 2).

The results of this investigation have revealed high effica-
cy of conventional treatment of chronic generalized parodontitis
especially when combined with laser irradiation and Mexicor
regimen.

The longterm results of treatment of the patients with chronic
moderate generalized parodontitis achieved in this study are sig-
nificant for the dental and medical practices. The addition of la-
ser therapy and antioxidant Mexicor to conventional treatment
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regimen showed unequivocal improvement in long-term results
in terms of local changes and general condition in 92,0% of
cases (p<0,05), while solely a conventional therapy was effec-
tive only in 25% cases.

Combining the conventional treatment regimen with laser
irradiation and antioxidant Mexicor facilitated the moderation
of oxidative processes on local and general body levels. This
conclusion is supported by the evidence of decrease in lipoper-
oxidation products and recovery of antioxidative ferments in
saliva and blood serum. The level of malonic dialdehyde in the
blood plasma on the 12" day of treatment was reduced by 15,8%
(p<0,05) compared to the Control Group. Activity of superox-
ide dismutase was within normal range and elevated by 22,5%
(p<0,05) from the initial values. Phospholipase A2 activity
by the completion of treatment was lower than Control Group
values by 13,4 % (p<0,05) and approaching the normal ranges.

The positive changes were registered for oxidative processes
in saliva and by the completion of treatment TBARS-reactive
substances were reduced by 28,6% (p<0,05). Activity of super-
oxide dismutase at the second stage of investigation was lower
than Control Group values by 17,0% (p<0,05).

The results of this study revealed the efficacy of the laser and
metabolic therapies not only for a treatment but also as preven-
tive measure for relapses of chronic parodontitis. There is strong
correlation between indices of morphofunctional condition of
periodontal tissue and microcirculation, hemostatic system, oxi-
dative processes and phospholipase activity.

Conclusions. 1. The efficacy of conventional anti-inflamma-
tory therapy of chronic generalized parodontitis is often insuf-
ficient and is associated with relapses.

2. Combining conventional treatment of chronic parodontitis
with laser therapy helped improving indices of oxidative stress
and did not have significant influence on correction of homeo-
static deviations.

3. Additional implementation of laser and metabolic thera-
pies sufficiently increased efficacy of conventional therapy
and improved secondary prevention of chronic parodontitis.
There is a marked decrease in structural-functional deviations
and apparent recovery of microcirculatory vascular bed of peri-
odontal tissue noted.
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SUMMARY

ASSESSMENT OF LASER AND ANTIOXIDANT THERA-
PY EFFICACY IN TREATMENT OF CHRONIC GENER-
ALIZED PERIODONTITIS

'Akimov V.V., 'Kuzmina D., *Fedoskina A., ?Vlasova T.,
3Dvaladze L., ‘Ryzhkov V., ‘Akimov V.P.
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tistry SPbU; *GOU VPO «N.P. Ogarev Mordovia State Uni-
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tersburg; *North-Western State Medical University Named After
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Chronic generalized parodontitis is one of the most preva-
lent disorders among diseases of oral cavity, making the search
for optimal treatment modalities of this disorder one of the
mostressing matters to this day.

The purpose of this study was to assess outcomes of conven-
tional therapy and secondary prevention of chronic general-
ized parodontitis with in combination with use of laser therapy
and antioxidant drug treatment.

The study is presented as a joint multi-site investigation
conducted by the group of authors from St. Petersburg and Sa-
ransk medical teaching and clinical institutions. The aim of the
study was to improve the treatment and secondary prevention
of chronic generalized parodontitis based on a pathogenetically
substantiated scheme of laser and antioxidant therapy.

The total of 98 patients (31 male and 67 female) aged
30=50 years) with the 3 to 10 year history of moderate
chronic generalized parodontitis were selected for the pro-
spective study. All patients were approximately equally di-
vided into three groups according to the received treatment
regimens: conventional treatment, laser therapy, and laser
therapy with antioxidant medication. Several clinical indi-
ces were utilized for parodontal tissue assessment (PMA,
SBI, AP), resistance of gingival capillary bed, osteal resorp-
tion. The lipid peroxide oxidation was determined by MDA,
Fe2+ MDA- and phospholipase A2.
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Additional implementation of laser and metabolic therapies
sufficiently increases efficacy of conventional therapy and im-
proves secondary prevention of chronic parodontitis. A marked
decrease in structural-functional deviations and apparent recov-
ery of microcirculatory vascular bed of parodontal tissue has
been achieved.

Keywords: chronic generalized parodontitis, laser therapy,
antioxidant therapy.
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XPOHUYECKHI reHepaIn30BaHHbBIN MTAPOAOHTHT SBIISICTCS OJ1-
HHMM M3 CAMBIX PaclpOCTPaHEHHBIX 3a00JIeBaHNUIl Cpey APYTUX
3a00J1€BaHUI MOJIOCTH PTa, OITOMY IIOUCK ONTUMAJIbHBIX Me-
TOJIOB JICUCHUSI BECbMa aKTyaJICH.

Llenbio ncceoBaHus SIBUIOCH YITyUIICHHE METOIOB JICYCHHS
Y BTOPUYHOM NPOQUIAKTUKH XPOHHYECKOTO TeHepaTM30BaHHO-
ro MapoJOHTHTA Ha OCHOBE MATOTCHETHYECKH 000CHOBAHHOM
CXEMBbI JIa3€PHOM U aHTHMOKCHJIAHTHOW TEparuu.

B xoroprHOoe NpOCHEKTHBHOE HCCIEJOBAaHHE BKIIOYEHO 98
60nbHBIX (31 My)xuuHA U 67 )KEHIIMH) XPOHUYESCKUM TeHEpaIt-
30BaHHBIM NAPOJOHTUTOM B Bo3pacte ot 30 1o 50 ner, ¢ 1aBHO-
cTbio 3aboneBanus ot 3 1o 10 set. BosbHbIe ObUTH pa3eseHbI
Ha TPW TPYIIbI: CTaHAAPTHAas MPOTUBOBOCIAIUTENbHASA TEpa-
151, JTa3epoTepanysi, aHTHOKCHAAHTHAs! Tepanust. DPeKTHBHOCTH
JICUCHUS IMApOAOHTHUTA B IpyIIiax OLCHUBAIN II0 KJ'[PIHI/IKO—J'I3.60-
paTtopHBIM JJAaHHBIM, CTOMaToNIornueckum unaekcam (PMA, SBI,
- APL,) croiikocTH KanuusIpoB JECHBI; CTEIIEHH Pe30pOLMH KOCT-
HOH TKaH!. O COCTOSTHUU MepeKrcHOro okuciienus unuaoB (I10JT)
CY/IAITH TI0 YPOBHIO MasioHoBoro quaisaeriaa (MIA, Fe?*-MJ1A)
u pocdonunazbl A, YCTaHOBIEHO, YTO TPUMEHEHHE JIA3EPHOH 1
MeTabOJIMYECKOi Tepariy CYIIECTBEHHO MOBbIIACT dPHEeKTHB-
HOCTb CTaH/IAPTHOM CXEMBI JICUCHHS ¥ BTOPUUHOMN MPOPUIAKTHKH
XPOHUYECKOI'0 MapOAOHTHUTA, YTO MPOABIACTCA B 3HAYUTCIIBHOM
YMEHBIICHHU CTPYKTYPHO-(DYHKIIMOHAIBHBIX U3MEHEHHH M BOC-
CTaHOBJICHUU MUKPOLIUPKYIISLINU TKaHEH napoaoHTa.
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SURGICALLY ASSISTED RAPID MAXILLARY EXPANSION:
RETROSPECTIVE ANALYSIS OF COMPLICATIONS 2012-2017

Drobyshev A., Klipa 1., Drobysheva N., Ilina N., Zhmyrko 1.

Federal State Budgetary Educational Institution of Higher Education «Moscow State University
of Medicine and Dentistry named after A.1. Yevdokimovy of the Ministry of Healthcare of the Russian Federation

Transverse maxillary deficiency (TMD) is one of the most
common types of skeletal dysplasia in clinical practice [23].
TMD can be treated surgically or orthodontically, depending on
the patient’s age and clinical parameters [3]. Surgically assisted
rapid maxillary expansion (SARME) has become the most com-
mon therapy in treating patients with TMD when orthodontic
expansion is not sufficient due to the severity of TMD or not
acceptable due to patient’s skeletal maturity [1,18]. According
to Mommaerts it is recomended to perform SARPE

if patient’s age is >14 years, so SARME is used in patients
with completely or almost finished craniofacial growth and mid-
palatal suture ossification [14].

Some authors [2,5,23] describe surgically assisted rapid
maxillary expansion as a relatively safe procedure, especially
comparing to orthognathic surgery, though all of them mention
the fact that SARME is not completely free of complications.
With a constantly growing number of patients seeking orthogna-
thic help, it is important to evaluate common complications of
SARME in order to provide patients precise information about
risks associated with surgery and to minimize possible risk fac-
tors as well. The aim of this study was to reveal the most typi-
cal postoperative SARME complications in a group of patients
treated at a single clinical center.

Surgically assisted rapid maxillary expansion is a part of a
complex treatment of patients with transverse maxillary defi-
ciency more than 4 mm [1,6,9]. SARME minimizes the risks
associated with orthodontic correction of severe TMD, such as
root resorption, periodontal disease, lateral tooth extrusion and
relapse [1,19]. Nevertheless, SARME itself is associated with
several complications to be considered.

According to recent articles the most common SARME com-
plications are neurosensory deficits, postoperative pain, asym-
metric and/or inadequate expansion, epistaxis, dental complica-
tions [3,18,23,24]. Also there are complications associated with
different SARME techniques: 1) performing or not performing
pterygomaxillary osteotomy; 2) using bone-borne [14] or tooth-
borne or combined (mini-implant- and tooth-borne) [25] distrac-
tion device.

Currently there is no consensus on either to perform ptery-
gomaxillary disjunction (PMD) during SARME or not [8]. Not
performing PMD is stated by some authors as a reason of an
insufficient widening of the maxilla in the molars region (V-
shaped widening) [2,10]. On the contrary Han et al. and Kilic
et al. reported greater posterior maxilla widening in the group
of patients who underwent SARME without PMD comparing
to PMD SARME group [7,8]. Laudemann at al., recommend to
perform PMD in patients older than 20 years and not to perform
it in patients < 20 years in order to avoid the decline in transverse
maxillary widening from anterior to posterior and lateral pterygoid
bending [13]. Some authors consider performing pterygomaxillary
osteotomy as a part of SARME risky due to the possibility of such
complications as maxillary artery branches injury and the plates
fracture [16,19,20]. So Zandi et al., due to the favorable outcomes
of both techniques recommend to perform SARME without PMD
so to decrease the risk of complications [27].
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The choice of the distraction device is another factor to be con-
sidered while analyzing SARME complications. Currently there
are two commonly used distraction device types: the transpalatal
distractor (TPD) (bone-borne) and tooth-borne appliances such
as Hyrax and Hass [14,18]. After TPD was introduced by Mom-
maerts in 1999 it was supposed it would help to avoid complica-
tions associated with tooth-born distraction device such as buc-
cal tipping of the teeth, root resorption and periodontal problems
[12] . Nevertheless, in the systematic review by Verstraaten et al.
only weak evidence was found that there is less buccal tipping of
the teeth in bone-borne expansion [22]. According to Koudstaal
et al. no differences in stability, tipping and relapse was found
between SARME with bone-borne and tooth-borne distraction
device [12]. Currently there is no strong evidence regarding
which SARME technique is associated with less complications
thus and so the choice should be maid according to patient’s
individual requirements in each clinical case [26].

Materials and methods. Clinical cases of the patients who
underwent SARME in period between 2012 and 2017 at the
Clinical Center of Maxillofacial, Plastic Surgery and Dentist-
ry, Moscow were evaluated during the study. All the patients
had maxillary deficiency more than 4 mm and completed mid-
palatal suture ossification. 679 clinical cases were originally se-
lected for the study. 14 cases were excluded because patients had
cleft in anamnesis or were treated using tooth-borne distraction
device instead of the bone-borne. 665 patients remained in the
study (247 males and 418 females, mean age 25,3 years).

Operation technique.

All the operations were performed by five surgeons of the
Clinical Center of Maxillofacial, Plastic Surgery and Dentistry,
Moscow, using bone-borne distraction device (either monolithic
or sectional construction). No pterygomaxillary suture separa-
tion was made.

To perform the operation general anesthesia with nasotracheal
intubation was combined with local anesthesia (Naropine 0,75%
- 20ml with vasoconstrictor).

Two cruciform incisions were made on the right and the left
parts of the palatine mucosa between the second premolar and
the first molar to position distractor properly (in case sectional
construction was presented, at first, distractor modules were put
subperiosteally and then distraction device was placed into mod-
ules). After that the device was activated.

One incision (horizontal or vertical) was made in the frenu-
lum area between two central incisors. In period between 2012
and 2015 years V-shaped incision between upper canines was
performed.

Mucoperiosteum was separated tunnelly from the piriform aper-
ture towards the maxillary tuber both at the right and the left sides
symmetrically. Nasal mucosa was separated from the nasal cavity
bottom. The Le Fort I osteotomy was performed from the piriform
aperture towards the maxillary tubers bilaterally using reciprocating
saw. Mid-palatal suture osteotomy was performed by the recipro-
cating saw as well. Chisels were used for Le Fort I and nasal septum
osteotomies. The distraction device was activated so that the gap
between central incisors would reach at least 2 mm.
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Hemostasis during the operation. Sutures. Distraction device
activation starts on postoperative day 7 and reaches from 0.3 to 1
mm daily. 3 weeks after activation is finished patient should visit
orthodontist for the further treatment. It is recommended not to re-
move the device for 4 months since operation. 3 weeks after activa-
tion is finished and before the distraction device is re-moved patient
should visit surgeon every 2 weeks for a check-up.

Radiological evaluations.

CBCT scans were made for each patient 3 times: before the
surgery (within 2 months) -T1, after the surgery before the ac-
tivation started - T2 and a year after SARME - T3, using the
“I-CAT” device (USA).

The following measurements were made to evaluate the
amount of distraction and possible complications such as re-
lapse, insufficient or asymmetric expansion: U6-U6 — maxillary
denture width is measured as the distance between the most con-
vex parts of the buccal surfaces of two upper first molars.

P1-P1 — palatal vault width between the upper canines.

P2-P2 — palatal vault width between the second upper pre-
molars.

P3-P3 — palatal vault width between the first upper molars.

Results and discussion. All the operations were performed ac-
cording to the described technique. After activation was complete
the expansion between 1.1 and 2.1 achieved from 4 to 15 mm.

As the result of retrospective analysis 450 cases of SARME
postoperative complications were identified in 665 patients be-
tween 2012 and 2017. One patient could have 1 or more com-
plications.

The following postoperative complications were revealed: 1)
Paresthesia of the infraorbital nerve branches and nasopalatine
nerve was observed in 198 cases out of 665. Patients reported
unilateral and bilateral paresthesia of the front teeth. All the cas-
es resolved completely during 6 months postoperative.

It is needed to be mentioned that the lowest percent of pares-
thesia was noted in 2016 year (11,3% - 20/177) and 2017 (10,5%
- 18/173) (Diagram 1).
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Diagram 1. The frequency of occurrence of the paresthesia of
the infraorbital nerve branches and nasopalatine nerve in the
Clinical Center of Maxillofacial, Plastic Surgery and Dentistry,
Moscow 2012-2017 (%)

2) Distraction device displacement. 61 patients presented
with this complication. All of them had devices with sectional
construction. In most cases there were no screw fixation of the
device’s modules so as to not perforate palatine roots of the teeth
(Photo 1).
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Photo 1. Distraction device displacement

3) Inflammation in distractor modules area was presented in
a total of 57 cases: in patients whose level of oral hygiene was
insufficient (Patient Hygiene Performance >1,7), and also in pa-
tients who had distraction device mobility (Photo 2).

Photo 2. Inflammation in distractor modules area

4) Asymmetric expansion was observed in 27 patients. In 24
cases the complication was compensated by the following orth-
odontic treatment and in 3 cases additional surgery was required.

5) Relapse frequency of occurrence — 18/665. This complica-
tion was taken into account in case of the relapse more than 2
mm in interdental width between right and left first upper molar.

6) Distractor’s loss was presented in 20 cases. 1 distraction
device was swallowed by the patient. The complication was ob-
served in patients with sectional construction of the device and
was associated with the loosening of the device and mechanic
pressure during eating.

7) Insufficient expansion of the maxilla 10 patients didn’t
come for the activation of the distractor that’s why it wasn’t
done completely.

32 out of 665 had an inadequate expansion in molars zone.
That can be explained by the features of the operation technique
(no pterygomaxillary osteotomy). To correct an inadequate ex-
pansion of the maxilla orthognathic surgery with segmental os-
teotomy was performed as a second step of surgical treatment.

8) Postoperative bleeding was observed in 7 patients. In 6
cases epistaxis took place (4 happened on the same day opera-
tion was performed, 1 - on the third day and 1 - on the 7" day).
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In 1 case the bleeding was palatine (on the 5 day). In 4 cases of
nasal bleeding anterior nasal pack was required and in 2 cases
- posterior.

9) Soft tissue complications 5 patients had medial recession
in the central incisors area and 1 had necrosis of the palatine
mucosa caused by trauma during distraction device positioning
(Photo 3).

Photo 3. After the removal of the distraction device. Medial
recession of 1.1 is presented

10) Maxillary sinus perforation by the distractor’s module
was observed in 6 patients in postoperative period during the
activation.

11) Dental complications in 3 cases there was a 1.1 tooth dis-
coloration. Electro-odonto-diagnosis of this teeth was >200 mkA.

12) Formation of defective bone regenerate was observed in 2
patients. After activation period was complete there was a defec-
tive bone regenerate presented by fibrous tissue in the anterior
part of mid-palatal suture (Table 1).

Of'the 665 patients presented in this article, 52,93% (352/665)
had one or more postoperative complication. This corresponds
with the results presented by Smeets et al., - 52.25% (58/111) '8!
and is significantly higher than Carvalho et al. presented in the
recent systematic review - 21.97% [4].

2016 and 2017 years had the lowest level of complications,
that can be associated with using minimally invasive access. In
2016-2017 we performed a linear horizontal or vertical incision
in frenulum zone instead of V-shaped one from tooth 1.3 to 2.3,
that we used to do between 2012 and 2015. The amount of such
complications as paresthesia of the infraorbital nerve branches
and nasopalatine nerve, postoperative bleeding and dental com-
plications were decreased noticeably possibly due to minimally
invasive technique.

Paresthesia of the infraorbital nerve branches and naso-
palatine nerve is the most frequent complication in this study
(198/665). Patients experienced postoperative numbness of the
teeth 1.5-2.5. One week after the operation EOD of this teeth
resulted significantly higher numbers comparing to the normal
marks before the operation. Paresthesia resolved during first 6
month after the operation. A number of authors in their studies
noted not only numbness of the teeth but of the upper lip as well:
Dergin B! (11/60 cases of paresthesia, 4 of which included the
numbness of the upper lip), Verquin ¥ (16/55, 3 - paresthesia
of the upper lip). In our study there was no lip paresthesia. We
associate it with minimally invasive technique.

A number of complications presented in the study is associ-
ated with distraction device dislocation. Displacement 9,2%
(61/665) and loss 3% (20/665) of the device was observed in
following cases:
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a) when there was no screw fixation of the distractor modules
in order to avoid tooth roots perforation.

b) when patients missed activation procedures/checkups, that
led to weakening of the device and its further loss/displacement.

The distractor’s loss rate reported by Verlinden et. al. (4 cases
out of 73 - 5,5%) [21], Ramieri et.al. (5/29 - 17,2%) [17] and
Neyt et.al. (14/57 - 24,6%) [15] is higher than in this study (3%).
Displacement of the distractor was observed by Koudstaal et.al.
(1/10 - 10%) [11], Neyt et. al. (6/57 - 10,5%) [15], whose results
are similar to the ones presented in this article. This group of
complications was successfully corrected by the device change
or repositioning. 35 patients out of 665 needed segmental oste-
otomy of the maxilla to be done during the following surgical
treatment. The indications for segmental osteotomy were the
following: 1) 3/35 patients had asymmetric expansion of the
maxilla that couldn’t be corrected by orthodontic treatment.

2) In 32/35 cases the expansion in the molars zone was inad-
equate while in incisors area the necessary level of distraction
was achieved. In all the cases asymmetric/inadequate expansion
was successfully corrected after segmental osteotomy of the
maxilla was performed.

During the activation process 6 cases of palatine perforation
were registered with the device modules dislocated in the max-
illa sinus. In all 6 cases the protocol of activation wasn’t fol-
lowed properly. This complication was corrected by performing
sinusotomy and module’s removal out of sinus. 7 patients suf-
fered postoperative bleeding. This complication was mentioned
by Dergin [5] -12/60 nasal bleeding, 9 of which occurred at the
following day after the operation. In the group of 120 patients Wil-
liams [24] observed 4 epistaxis within 7 days after SARME was
performed. In our study 6 out of 7 bleeding were nasal, 4/7 hap-
pened on the first postoperative day, 1 - on the 3rd day, 1 —in the 7th
. All 6 cases were stopped by nasal packing (4 by the-anterior and
2 by the posterior). 1/7 bleeding was palatine and it occurred on the
postoperative day 5 in the zone of the left distractors module as the
result of devices weakened pressure on the palate. The complica-
tion was resolved by soft tissue stitching.

As far as the operation technique doesn’t include pterygomax-
illary suture separation, the risk of bleeding because of ptery-
goid venous plexus trauma is minimized. Thus the main reasons
of bleeding performing this technique are trauma of nasal mu-
cosa while performing mid-palatal suture osteotomy or lateral
nasal wall osteotomy and trauma of greater palatine artery [5].

Inflammation in distractor modules area was observed in 57
patients whose level of oral hygiene was insufficient (PHP>1.7),
and also in patients whose distraction device wasn’t stable. This
complication can be prevented by the correction of patients’ oral
hygiene level and by the control of the devices fixation (check-
ups every 2 weeks).

In 18 cases the relapse was observed in interdental width be-
tween first right and left molar, despite distraction device activa-
tion has been made with hypercorrection (2 mm).

In 5 cases patients had dental recession occurred due to trauma
while performing midpalatal osteotomy and due to forced activa-
tion >1 mm a day). All 5 recessions were on the medial surfaces
of the teeth (in 4 cases tooth 1.1 had recession and in 1 case - 2.1).

All the recessions were self-corrected during the orthodontic
treatment. In 1 case necrosis of the palatine mucosa was pre-
sented. It was caused by trauma during distraction device posi-
tioning. Dental complications were observed in 3 patients and
were characterized by 1.1 teeth vitality loss (>200 mkA) and
discoloration. In all the cases the teeth were depulped and inter-
nal tooth bleaching was made. The complication was caused by
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trauma during the osteotomy. In 2 cases formation of the defec-
tive bone regenerate in the anterior part of mid-palatal suture
was noted. That could be caused by the forced activation of the
distraction device.

Conclusion. SARME is an operation associated with the risks
of postoperative complications. Treatment planning, following
the operation protocol and using the minimally invasive access
help to avoid the majority of complications.
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SUMMARY

SURGICALLY ASSISTED RAPID MAXILLARY EXPAN-
SION: RETROSPECTIVE ANALYSIS OF COMPLICA-
TIONS 2012-2017

Drobyshev A., Klipa 1., Drobysheva N., Ilina N., Zhmyrko L.

Federal State Budgetary Educational Institution of Higher Ed-
ucation «Moscow State University of Medicine and Dentistry
named after A.1. Yevdokimovy of the Ministry of Healthcare of
the Russian Federation

Surgically assisted rapid maxillary expansion (SARME) is a
common technique developed to treat skeletally mature patients
with transverse maxillary deficiency. Although SARME is sup-
posed to be a relatively safe procedure, it is not completely free
of complications. The purpose of this study was to reveal the
most typical postoperative SARME complications.

Retrospective evaluation of the clinical cases of 665 patients
(247 males and 418 females, mean age 25,3 years) with the
diagnosis of maxillary transverse deficiency, who underwent
SARME in period between 2012 and 2017 at the Clinical Center
of Maxillofacial, Plastic Surgery and Dentistry, Moscow.

According to the results of the research, the most typical com-
plications of SARME are paresthesia of the infraorbital nerve
branches and nasopalatine nerve (198/665), distraction device
dislocation (61/665), inflammation in the distraction device area
(57/665), insufficient expansion of the maxilla (42/665), asym-
metric expansion (27/665).

The number of complications revealed indicates that SARME
is an operation associated with the risks of postoperative com-
plications. Careful treatment planning, following the operation
protocol and performing the minimally invasive access can help
to avoid the majority of complications.

Keywords: maxillary transverse deficiency, surgically assist-
ed rapid maxillary expansion, SARME, SARPE, RME, TMD,
complications.
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XUPYPITMUYECKOE PACIIUPEHUE BEPXHEM YEJIIO-
CTH: PETPOCHEKTHUBHBII AHAJIN3 OCJIOXHE-
HUWM 3A 2012-2017 I'T.

Jpoosimes A.1O., Kinuna U.A., Ipoosimesa H.C.,
Habuna H.B., ’Kmbipko U.H.

«Mockosckuti eocyOapcmeentblil MeouKo-CmoMamon0euiecKull
»”

yrugepcumem um. A.U. Eedokumosa” Munucmepcmea 30paso-

oxpanenus Poccuiickoii @edepayuu, Poccus

XUpyprudeckoe pacuMpeHHe BEpXHEW YeNOCTH SBIIETCS
OOIIENTPUHATHIM METO/IOM JIEICHHS TTAI[NEHTOB C 3aBEPIICHHBIM
KpaHHO-(acIHaTbHBIM POCTOM IPH HEAOPA3BUTHU BEPXHEH ue-
JIIOCTH 10 TpaHCBEpcaJIbHOM TuIockocTu. HecMoTpst Ha TO, 4TO
XHPYPTHYECKOe PACIIHPEHHE BePXHEH YETIOCTH SBISETCS OTHO-
CUTETBHO 0e30MacHON MaHUITYJISIUEH U COMPSIKEHO C PUCKOM
BO3HHUKHOBEHHS OCJIOKHEHHUIH.

Lenpro mccmenoBaHms SBUIICS aHAIW3 Hanboiee BCTpedae-
MBIX TIOCIIEOTIEPAINOHHBIX OCIOKHEHHH XHPYpPTHUECKOTO pac-
LIMPEHUS] BEPXHEH YETIOCTH.
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[IpoBeneH peTpOCIEKTUBHBIN aHAIN3 665 KIMHUYECKUX CIIY-
yaeB NauueHToB (247 mysxuuH, 418 KeHIUH, CpeHu BO3pacT
25.3 neT) ¢ Henopa3BUTHOW BEPXHEH UYENIOCTBIO 10 TPaHCBEP-
CaJIbHOH INIOCKOCTH, KOTOPBIM IPOBEICHO XUPYPrU4YecKoe pac-
mupenue BepxHeil yemroctu ¢ 2012 o 2017 rr. B Kimuuuueckom
LIEHTPE YEIIOCTHO-JIUIIEBOH, INIAaCTHYECKON XUPYPIUU U CTOMA-
tosoruu, (Mockaa).

CornacHo pesyiapTaTaM aHailu3a, Haubojee YacThIMH
nmocjeonepanmoOHHbIMHU OCJIOXKHCHUIMHU XUPYPIruiecKo-
ro paciIMpeHus BEpXHEHW YENIOCTH SBISIOTCS MapecTesus
BETBEH MOATIA3HUIHOTO U HOCO-HeOHOro HepBa (198/665),
CMeIlleHNE AUCTPaKIUOHHOro ammaparta (61/665), Bocma-
JIeHUE CIU3UCTON B 00JACTH JUCTPAKLHMOHHOTO ammapara
(57/665), HeqocTaTouHOEC paCHIMPECHHUE BEPXHEH YETIOCTH
(42/665), acuMMeTpUYHOE pACUIMPEHHE BEPXHEH YeN0CTH
(27/665).

BbLsiBIEHHOE YHMCIIO OCIIOXKHEHHUH YKa3bIBaeT, YTO XUPYpPIU-
YECKOE PaCIIUPCHUE BEPXHEH YENIOCTH SIBJISICTCS BMEILIATEIIb-
CTBOM, COIPSIKEHHBIM C PUCKOM BO3HHKHOBEHHUS IOCIIEONepa-
IMTHOHHBIX OCJIOKHEHHUH. Tl_LlaTeJ'leOe IUIAaHKUPOBAHUE JICYCHUAA,
CJICZIOBAHUE OICPALlMOHHOMY IPOTOKONY M IIPOBEIEHHE OIle-
pauuy yepe3 HauMEeHee MHBA3HBHBINA JIOCTYII TO3BOJIAIOT U30e-
JKaTh OCJIOKHEHUSL.
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WAYS TO IMPROVE THE EFFICACY OF ORTHOPEDIC TREATMENT
OF PATIENTS WITH SEVERE EXCESSIVE TOOTH WEAR

Savchuk O., Krasnov V.

Interregional Academy of Personnel Management, Faculty of Dentistry PJSC, Ukraine

Excessive tooth wear is currently one of the main problems of
oral health [1,2]. This pathology is one of the most difficult for
teaching in medical universities [3]. Excessive tooth wear affects
both function and aesthetics. Teeth with excessive tooth wear
cannot be effectively used for biting and chewing food [4]. The
clinical picture of increased tooth wear is extremely diverse and
depends on the degree of damage, topography, prevalence and
duration of the process, its etiology, the presence of concomitant
general pathology and lesions of the dento-facial system.

The pathological process can affect the teeth of one or both
jaws, on one or both sides. In practice, there are cases of varying
degrees of damage to the teeth of one or both jaws. The nature
and plane of the lesion can be identical, but it can also differ. All
this determines the diversity of the clinical picture of pathologi-
cal tooth wear, which is significantly complicated with partial
adentia of one or both jaws.

Patient complaints can be different and depend on the degree
of the increased abrasion of teeth, topography and extent of the
lesion, the duration of the disease, concomitant pathology. With
absenceconcomitant lesions of the maxillofacial region, patients
with pathological abrasion of teeth usually complain about cos-
metic defect due to progressive loss of hard tissues of teeth,
sometimes hyperesthesia of enamel and dentin, with acid necro-
sis - on tooth sensitivity and enamel roughness.

Excessive tooth wear includes mechanical attrition, abrasion,
erosion. Mechanical attrition is the loss of occlusal surfaces of a
tooth due to excessive pressure from the antagonist tooth. Abra-
sion is a lesion of tooth tissues on the buccal surfaces associated
with forces caused by improper brushing of the teeth. Erosion
is the loss of hard tissues of teeth from combined chemical-
mechanical causes, mainly associated with acids from the diet.

There are several factors associated with various types of tooth
wear [5-9]. As a rule, external factors of tooth erosion associated
with food and diet [5]. Acid in the diet is the main cause of erosion.
Food acids associated with acid erosion are found in citrus fruits or
fruit juices, carbonated drinks, wine and vinegar. Important factors
associated with teeth extraction are bruxism, chewing type, etc. [8].
Abrasion is usually associated with the influence of abrasive par-
ticles in toothpastes [9]. Excessive tooth wear treatment is complex
and time consuming process [3].

In the absence of treatment, tissue wear progresses rapidly
and the crowns of the teeth become significantly shorter.

The lower third of the face decreases, which is manifested
by the formation of folds at the corners of the mouth. In per-
sons with a significant decrease in bite, changes in the temporo-
mandibular joint may occur and, as a consequence, there may
be burning or pain in the mucous membrane, hearing loss and
other symptoms common to low bite syndrome. With further
progression of the process, the abrasion of the incisors reaches
the necks.

The cavity of the tooth is visible through the dentin, but it
is not opened due to the deposition of replacement dentin. In
deep occlusion, the labial surface of the lower incisors contact
the palatal surface of the maxillary incisors and these surfaces
are significantly erased. The most pronounced tissue wear is ob-
served in the case of the absence of a part of the teeth. [7].
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For example, in the absence of molars, on which the ratio
of the dentition normally depends, the incisors and canines
are intensively erased, since they are overloaded. In addition,
tooth displacement, bone resorption at the apex of the roots
and interdental septa may occur due to overload. Quite often,
tooth wear occurs due to improper design of removable and
fixed dentures [8].

On numerous occasions, increased tooth wear occurs in a
number of endocrine disorders - dysfunction of the thyroid,
parathyroid glands, pituitary gland, etc. In this case, the mecha-
nism of erasure is determined by a decrease in the structural re-
sistance of tissues. In particular, increased tooth wear is found
in cases of fluorosis, marble disease, Capdepon-Stainton syn-
drome, primary enamel and dentin underdevelopment [9].

In the case of pathological wear of the teeth, dysfunction of
the masticatory muscles and the temporomandibular joint, due
to a decrease in the interalveolar distance and a shortening of
the lower third of the face is often observed. It is necessary to
determine pain points by palpation, soreness or crunching in
the temporomandibular joints, as well as the peculiarities of the
movement of the articular heads of the lower jaw when opening
and closing the mouth in patients suffering from muscle and fa-
cial pain. It is necessary to study radiographs, diagnostic models
of the jaws to establish the correct diagnosis and an adequate
plan of orthopedic treatment [1].

The first condition that should be resolved during treatment
is the definition of etiological factors and their elimination
[10, 11].

The second condition - is the restoration or compensation of
the lost hard tissues of teeth. This can be done using different
methods and technologies, depends on the experience of the
dentist and the wishes of the patient. In many cases, all-ceramic
crowns can be used as a treatment option, as well as metal-ce-
ramic crowns, with the same success rate, if occlusal and other
factors are considered and understood [12]. Restoration of the
anatomical shape of worn teeth depends on the degree, type and
form of the lesion.

The dentist should help the patient maintain the occlusal
ratio obtained as a result of the treatment as long as possible.
In this case, an individually designed prevention program
helps, including professional hygiene, during which the con-
dition of periodontal tissues and restoration structures are
monitored. Frequently, the occlusal splint helps to preserve
the restorations, minimizing the increased load during the
night or day.

Treatment of increased tooth wear, complicated by a decrease
in occlusal height, is carried out in several stages: 1) restoration
of the occlusal height with temporary medical and diagnostic
devices; 2) adaptation period; 3) permanent prosthetics.

At the first stage, the restoration of the occlusal height is car-
ried out with the help of plastic dental and gingival aligners,
removable plate or clasp prostheses with overlapping of the
chewing surface of worn teeth. Such restoration can be instanta-
neous in the case of a decrease in the occlusal height to 10 mm
from the height of physiological rest and stepwise - 5 mm every
1-2 months with a decrease of the occlusal height by more than
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10 mm from the height of physiological rest. To establish the
height of the future prosthesis, wax or plastic bases with bite
rollers are made, the required «new» position of the lower jaw is
determined and fixed in a conventional way in the clinic, X-ray
control is mandatory. On radiographs of the temporomandibular
joints with closed dentition in a position fixed with wax rollers,
there should be a «correct» position of the articular head (on
the slope of the articular tubercle), which is even on both sides.
Only after that, this position is fixed with temporary prosthetic
devices. [13]. The second stage is the adaptation period - re-
quired for the patient to completely get used to the «new» occlu-
sal height, which occurs due to the restructuring of the myotatic
reflex in the masticatory muscles and the temporomandibular
joint. During this period, the patient should be under the supervi-
sion of the attending physician orthopedic dentist (at least 1 time
per week, and in case of subjective discomfort, pain, discomfort,
inconvenience when using medical diagnostic devices - more
often). In the case of using fixed medical and diagnostic devices,
the adaptation process proceeds faster compared to the restora-
tion of the occlusal height with removable structures, especially
plate structures. This is explained not only by the design features
of the prostheses, but also by the fact that fixed aligners are se-
cured with cement and patients use them constantly.

Third stage of treatment - permanent prosthetics - does not
fundamentally differ in the type of denture designs used in the
treatment of pathological tooth wear. It is important to note the
need to use construction materials which guarantee the stabil-
ity of the established occlusal height. The use of plastic on the
chewing surface of bridges is inadmissible. It is preferable to
use porcelain teeth, cast occlusal onlays for removable dentures.
Counter inlays and crowns are used to stabilize the occlusal
height. An important condition for achieving good results in per-
manent prosthetics is the manufacture of prostheses under the
control of temporary medical and diagnostic aligners, as well as
the phased production of permanent prostheses [14]. First, pros-
theses are made for one half of the upper and lower jaws in the
area of the chewing teeth, while temporary aligners remain fixed
in the frontal area and on the opposite half of both jaws. When
fitting permanent prostheses, temporary aligners allow you to
accurately set the occlusal height and optimal occlusal contacts
in various phases of all types of occlusion to which the patient is
adapted. After fixation of permanent dentures on one half of the
jaws, temporary aligners are removed and the manufacture of
permanent dentures for the rest of the dentition is started. Medi-
cal and diagnostic mouth guards are temporarily fixed for the
period of manufacturing prostheses [15]. It should be noted the
possibility of relapses in patients with pathological tooth wear
on the background of bruxism and parafunction, which confirms
the idea that only orthopedic interventions are insufficient with-
out appropriate neuropsychiatric corrections [16].

Thus, well-known scientific works were carried out in the
direction of studying the etiopathogenesis of excessive tooth
wear associated with functional insufficiency and morphologi-
cal inferiority of hard tissues of teeth, hereditary and congenital,
endogenous character (disorders of the endocrine system and
metabolism, impaired mineralization of hard tissues of teeth,
chemical damage (acid necrosis, industrial hazards, abrasive
dust, radiation necrosis of teeth), which in some cases allowed
the authors to develop preventive measures. A number of stud-
ies are devoted to the third group of etiological factors, such
as functional overload of teeth, which causes increased wear of
teeth left after partial loss of teeth and overload of their paro-
dontium. Medical errors in the design of prostheses and restora-
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tion technologies for restoration of the crown part of the teeth
can lead to functional overload, which leads to the occurrence
of super contacts, leading to functional overload. However,
there is no clear answer to questions about the features of the
clinic, diagnosis and complex treatment of excessive tooth
wear, combined with dentoalveolar anomalies, decreased oc-
clusion, bruxism, parafunctions of the masticatory muscles,
which can become etiological factors of excessive tooth wear
and its complications. This is very important for the develop-
ment of preventive and therapeutic measures that allow to
suspend further teeth wear, contributing to a longer service
of restorative structures used with excessive tooth wear of
decompensated form.

To study the effectiveness of the action of transcutaneous
electrical nerve stimulation (TENS) in the normalization of the
masticatory muscles in the treatment of patients with severe ex-
cessive tooth wear.

Material and methods. We conducted a comparative study
of 60 people with pronounced excessive tooth wear by mea-
suring the electromyographic (EMG) activity of mm.masseter
and temporalis during tooth compression (“Reporter” electro-
myograph, Biomedica, Italy) (Figs. 1, 2). The researchers were
divided into two groups - in the first (30 people) preparation
of the maxillofacial system for further prosthetics was carried
out by wearing removable teeth guards, in the second group (30
people), TENS method was used together with mouth guards
to rebuild the tone of the masticatory muscles. In both groups,
an electromyographic research of mm.masseter and temporalis
was performed after 1 week, 1 and 2 months of treatment. TENS
of the temporal and masticatory muscles was performed in the
amount of 8 sessions for 2 weeks.

Fig. 1. Pronounced excessive tooth wear of the teeth with a
decrease in the height of the bite

Fig. 2. Removable teeth guard for gradual formalization of
the height of the bite and function of the masticatory muscles
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Table 1. Functional characteristics of the left and right temporal muscles in patients of the first group (n=30)

Group 1
Parameter
7 days 1 month 2 months
Ta (s) 0,46+0,03 0,36+0,02 0,31+0,02
Trp (s) 0,41+0,02 0,33+0,02 0,30+0,03
A (nV) 114,2+0,3 130,0+0,3 144,2+0,4
K 1,12+0,03 1,09+0,03 1,03+0,02

Table 2. Functional characteristics of the right and left temporal muscles in patients of the second group (n=30)

Group 2
Parameter
7 days 1 month 2 months
Ta (s) 0,50+0,03 0,39+0,04 0,38+0,03
Trp (s) 0,29+0,04 0,35+0,03 0,37+0,05
A (nV) 133,6+0,7 160,0+0,7 161,340,6
K 1,70+0,03 1,07+0,03 1,08+0,04

Table 3. Functional characteristics of the right and left masticatory muscles in the 1st group of patients (n=30)

Group 1
Parameter
7 days 1 month 2 months
Ta (s) 0,40+0,05 0,39+0,03 0,38+0,04
Trp (s) 0,28+0,03 0,36+0,02 0,35+0,03
A (nV) 134,0+0,5 150,3+0,6 167,1+0,5
K 1,50+0,04 1,08+0,03 1,06+0,03

Results and discussion. The characteristics of the bioelectric
activity of the right and left temporal muscles in patients of the
first group are presented in table 1.

The average amplitude of the biopotentials of m.temporalis
in the phase of bioelectric activity after 1 week of treatment in
patients of the first group was 114,24+0,3 pV and significantly
increased two months after the establishment of the teeth guard
—144,2+0,4 pV (p<0,05).

The time period of activity (Ta) on the electromyogram of
the temporal muscles 1 week after the start of treatment was
0,46+0,03 s. From 1 month of the study, this indicator of EMG
began to go down (0,36+0,03 s). The shortest time of the period
of activity in an EMG research of the temporal muscles of pa-
tients of the 1st group was recorded for two months of using the
teeth guard, where it was 0,31+0.02 s (p<0,05). In the future, the
value of this indicator did not significantly change until the end
of the study. The rest period (Trp) a week after the start of treat-
ment was 0,41+0,02 s, but also stabilized after 2 months, when
it was already 0,30+0,03 s (p<0,05).

The K coefficient (the ratio of the period of activity to the pe-
riod of rest of the muscle) 1 week after the start of treatment in
patients of the first group was 1,12+0,03 s. After 2 months, hav-
ing obtained a value of 1,03+0,02, the K coefficient remained
stable at this level until the end of the examination period.

Thus, the results of EMG of the temporal muscles in patients
of the first group show that high values of the average ampli-
tude of the bioelectric activity of these muscles are achieved
two months after the use of teeth guards. The K coefficient also
approached one two months after the application of the teeth
splint, which indicated the normalization of the contractile func-
tion of mm.temporalis.

The research data of the right and left temporal muscles in
patients of the second group are shown in Table 2.
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The average amplitude of m.temporalis biopotentials in the
phase of bioelectric activity of the temporal muscles after 1 week
of treatment was 133,240,034 uV. After 1 month - 160,0+0.7 pV
(p<0,05). After 2 months, the value of the studied parameter did
not significantly change.

The phase activity time (Ta) on the electromyogram 1 week
after the start of treatment was 0,50+0,03 s. The shortest time of
activity was recorded after a month - it amounted to 0,35+0,03
s (p<0,05). In the future, the value of this indicator does not
significantly decrease by the end of the research. The time of rest
period (Trp) a week after the start of treatment was 0,29+0,04 s,
after 1 month, it was already equal to 0,35+0,03 s (p<0,05).

The K coefficient 1 week after the start of treatment was
1,70+0,03 s. After 1 month, its value became 1,07+0,03.

Thus, the results of EMG mm.temporalis, high in amplitude,
were observed in group 2 one month after the use of teeth guards
and the use of TENS. The coefficient K also approached one,
after one month of the installation of the teeth guards and the use
of TENS, which indicated the normalization of the contractile
function of mm.temporalis.

The research data of the right and left masticatory muscles in
patients of the first group are shown in Table 3.

The average amplitude of the biopotentials in the phase of bio-
electric activity of the masticatory muscles proper in the 1st group
of patients reached their maximum value 2 months after the place-
ment of the teeth guards and amounted to 167,1+0,5 pV (p<0,05).

The K coefficient of masticatory muscles 1 week after ap-
plication of the teeth guards was 1,50+0,04. He began to ap-
proach one 2 months after the installation of the teeth guards and
amounted to 1,06+0,03.

In patients of the second group (Table. 4), the data of the study
of electrographic indicators of masticatory muscles are present-
ed in Table 4.
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Table 4. Functional characteristics of the right and left masticatory muscles in patients of the second group (n=30)

Group 2
Parameter
7 days 1 month 2 months
Ta (s) 0,42+0,05 0,37+0,04 0,40+0,05
Trp (s) 0,29+0,04 0,33+0,03 0,35+0,04
A (nV) 159,0+0,5 182,4+0,6 181,0+0,5
K 1,50+0,03 1,02+0,03 1,07+0,05

The average amplitude of the biopotentials in the phase of bio-
electric activity of the masticatory muscles proper reached the op-
timal value 1 month after the installation of the teeth guards and
application of TENS and amounted to 182,4+0,6 uV (p<0,05).

The K coefficient of masticatory muscles 1 week after applica-
tion of the teeth guards and application of TENS was 1,50+0,03.
He began to approach one after 1 month of the installation of the
teeth guards and TENS and amounted to 1,02+0,03.

Findings. In patients with excessive tooth wear of the teeth
and a significant decrease in the height of the bite, our prepa-
ration for prosthetics contributes to a more rapid increase in
the average amplitude of biopotentials in the phase of muscle
bioelectric activity and m.masseter, m.temporalis, a noticeable
decrease in the duration of periods of activity and rest of the
mm. masseter and mm.temporalis in the 2nd group of patients
compared with the first group in each study period, which indi-
cates a pronounced positive effect of using TENS together with
the removable teeth guard to normalize the bioelectric activity of
the masticatory muscles.
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SUMMARY

WAYS TO IMPROVE THE EFFICACY OF ORTHO-
PEDIC TREATMENT OF PATIENTS WITH SEVERE
EXCESSIVE TOOTH WEAR

Savchuk O., Krasnov V.

Interregional Academy of Personnel Management, Faculty of
Dentistry PJSC, Ukraine

Excessive tooth wear is currently one of the main problems
of oral health. Excessive tooth wear affects both function and
aesthetics. Teeth with excessive tooth wear cannot be effectively
used for biting and chewing food. Treating excessive tooth wear
is complex and time consuming. Studies on increasing the ef-
fectiveness of treatment of such patients are relevant.

The study involved 60 people with a significant degree of ex-
cessive tooth wear and a decrease in the height of the bite. We
examined patients using measurements of the electromyograph-
ic (EMGQG) activity of mm.masseter and temporalis. The subjects
were divided into two groups - in the first group (30 people),
the maxillofacial system was prepared for further prosthetics
by wearing a removable dental splint-teethguard, in the second
group (30 people) we used both removable splint-teethguards
and transcutaneous electrical nerve stimulation (TENS). In both
groups, an electromyographic study of mm.masseter and tempo-
ralis was performed after 1 week, 1 and 2 months of treatment.

In patients with excessive tooth wear and a significant de-
crease in bite height, our method of preparation for orthope-
dic treatment contributed to a more rapid normalization of
mm.masseter and temporalis functions.

The results indicate a pronounced positive effect of the use
of removable teeth guard and TENS on the normalization of the
bioelectric activity of the masticatory muscles in the preparation
of patients for orthopedic treatment of excessive tooth wear.
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PE3IOME

IIYTU NOBBIIWEHUSA YPPEKTUBHOCTH OPTOIIE-
JUYECKOI'O JIEYEHUS NAIMEHTOB C BBIPA’KEH-
HbIM YPE3MEPHBIM CTUPAHUEM 3YBOB

Caguyk O.B., Kpacnos B.1O.

Yacmnoe axyuoneproe obwecmeo gvicuiee yueOHoe 3agede-
nue «Medicpecuonanvhas akademust Ynpaeienusi NepcoHAIOM,
Kues, Yxpauna

UpesmepHoe cTipanue 3y00B M0 ceii JIeHb SIBIISETCs OIHOM 13
OCHOBHBIX MPOOJIEM 310pOBbs MONOCTH pra. Upe3MepHbId u3-
HOC 3y0OB BIHsCT KaK Ha (GyHKIMIO, TaK M Ha CTETHKY. 3yObI ¢
Ype3MepHbIM M3HOCOM He MOTYT 3(p()EKTUBHO MCIIOIB30BATHCS
JUTA KyCaHI/lﬂ U NEPEIKEBBIBAHUSA TTUIIN. HequMe YpE3MEPHOIo
U3HOCA 3y0OB SIBJISCTCS CIOKHBIM U TPYIOSMKHM HPOLIECCOM.
VccenenoBanust 1o MOBBIIICHHIO d((PEKTUBHOCTH JICUCHHS Ta-
KHUX OOJIbHBIX I10 CEH JCHb BECbMa aKTyaJIbHBI.

B wuccnenoBanum npuHsuim ydactue 60 JMIl O 3HAYMTEIBHON
CTEINEeHBIO UPEe3MEPHOro0 M3HOCA 3yOOB U C YMEHBIICHHEM BBICO-
Thl HpHKyca. [lanmeHToB 00cCnenoBaiy, UCHONB3YsS H3MEPEHUSA
anekrpomuorpapudeckoii (OMI') akTHBHOCTH mm.masseter u
temporalis. bonbHbIe pasneseHsl Ha 1Be rpymmbl: B | rpymme (n=30)
YEITFOCTHO-JIMLEBYIO CHCTEMY F'OTOBIJIM K JIaIbHEHIIeMY [POTE3H-
POBAHUIO ITyTEM HOLICHUsI ChEMHOH 3yOHOI IIHHBI-3y004eIIOCT-
Horo rpore3a, Bo Il rpynme (n=30) ucronb3oBaaM Kak ChbEMHBIC
IIMHBI-3y004ENIIOCTHBIE TPOTE3bl, TAK M YPECKOKHYIO JJIEKTPO-
ctumyssanuio HepBoB (TENS). B o6eux rpymmax anekrpomMuorpa-
(uueckoe nccnenoBaHre mm.masseter ¥ temporalis BBITOTHEHO
criycst 1 Hepenmo, 1 u 2 Mecsua nocie Je4eHusl.

V NanueHToB ¢ Ype3MEPHBIM M3HOCOM 3YOOB M 3HAYMTEIIb-
HBIM yMeHbl_L[eHI/IeM BBICOTHI npm(yca l'lpe}lJ'IO)KeHHHﬁ aBToOpa-
MM METOJ IOJITrOTOBKHM K OPTOINEANYECKOMY JICUCHHUIO CIOCO0-
cTBOBaJ Oosiee ObICTPO HOpMaIM3auy QYHKIMK mm.masseter
u temporalis.

[TonydeHHble pe3yabTaThl CBUACTEILCTBYIOT O BBIPAKEHHOM
IOJIOKUTEIIbHOM BIIMAHUU IPUMEHCHUS CbEMHBIX 3y6HbIX Kall 1
TENS Ha HOpManu3anuio GHO3IEKTPUIECKOH aKTUBHOCTH JKe-
BaTCJIbHBIX MBILIL ITPU IMOATOTOBKE MAMCHTOB K OPTONECANYC-
CKOMY JICUCHHIO YPE3MEPHOT0O M3HOCA 3y0O0B.
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PECULIARITIES OF EVALUATION OF THE ORAL FLUID ANTIOXIDANT ACTIVITY
IN PATIENTS WITH LOCAL OR SYSTEMIC DISEASES

"Popov K., 'Bykova N., 'Shvets O., 'Kochkonian T., 'Bykov L., >*Sulashvili N.

!Federal State Budgetary Educational Institution of Higher Education «Kuban State Medical University» of the Ministry
of Healthcare of the Russian Federation, Krasnodar, Russia, *Tbilisi State Medical University, *University of Georgia, Thilisi, Georgia

Assessment of the state of oxidative homeostasis is one of
the most prospective areas of laboratory diagnostics. Despite the
low specificity of this marker, changes in its value serve as an
important symptom that characterizes patients with a wide range
of diseases, allows us to judge the severity of the pathological
process, make prognosis and adjust therapy if necessary [4]. To
assess the state of balance of the prooxidant - antioxidant sys-
tem, a large number of markers of oxidative stress and the func-
tional state of the antioxidant defense system are to be deter-
mined [7,14]. The intensity of free radical processes is judged by
determination in the bioliquids and tissues of the content of oxi-
dative damage products of lipids (malondialdehyde, diene and
triene conjugates, etc.) [20], proteins (bityrosine, carbonyl prod-
ucts, etc.) [1], nucleic acids (8-hydroxy-2-deoxyguanosine) [12],
as well as the production of reactive oxygen species or the other
radicals generated. On the other hand, oxidative stress develops not
only as a result of the free radical reactions intensification but also
of a decrease in the antioxidant system potential, so it is justified to
assess its components’ activity. For this reason, the concentration
of low-molecular antioxidants, thiol groups of proteins, the activity
of anti-radical protection enzymes, etc. are to be determined. One
should consider the multicomponent antioxidant system function-
ing on stages of prevention of free radical processes initiation, the
neutralization of radicals and reactive molecules such as hydrogen
peroxide, and regeneration of own components, in particular of glu-
tathione for its multiple reuses.

Besides, antioxidants that protect the hydrophilic and lipo-
philic phases can be conditionally clustered. Thus, assessing
the real state of oxidative homeostasis becomes a rather difficult
task, which consists of determining the number of parameters
that can change in different directions. The way out of this situ-
ation can be an assessment of integral indicators determined by
the state of several parameters and comprehensively character-
ize the state of a particular link in the body’s nonspecific defense
system [6,13]. One of these indicators is the total antioxidant
activity, which is determined by various methods, such as am-
perometric one, which consists of analyzing the total content of
substances that can be oxidized on the surface of the working
electrode. Among the chemical methods for testing antioxidant
capacity, methods based on the assessment of reducing capacity,
in particular, the reduction of Fe3+ or Cu2+ with subsequent
identification of the reduced form, as well as methods for the
radical sorption assessment based on the registration of the neu-
tralization rate of relatively stable radicals are common [2,3,11].

Each method has its advantages and disadvantages, but the
most widely used are iron - or copper-reducing techniques,
which are based on a few commercial kits designed for clini-
cal laboratory diagnostics and adapted for use on automatic
biochemical analyzers (Total antioxidant status assay kit, Randox
Laboratories, United Kingdom) or microplate readers (Total Anti-
oxidant Capacity Assay Kit, Abcam; OxiSelect ™ Total Antioxi-
dant Capacity (TAC) assay kit). Recently, the direction of develop-
ment of non-invasive technologies has been actively developing in
laboratory diagnostics, as a result, the significance of analysis of the
mixed saliva or oral fluid composition is increasing [15].
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In this direction, we can distinguish 2 main applications:
the investigation of oral fluid’s biochemical parameters to
assess systemic pathology (substitution of blood by saliva)
and the study of the perspectives for analyzing changes in
the composition of bio-liquid on the background of the dental
disease. On the one hand, it is widely known that many indi-
cators of blood plasma and oral fluid are well correlated with
each other; on the other hand, it is obvious that in presence of
a pathological process affecting the oral cavity tissues, local
inflammation will have a leading influence on the composi-
tion of saliva. The latter limits the use of salivadiagnostics in
medical practice, but opens up perspectives in dentistry. The
antioxidant system of saliva does not have any fundamental
organizational differences from that of blood, and mainly dif-
fers in the content of individual components, which include
enzymes (peroxidase, catalase, superoxide dismutase, gluta-
thione peroxidase) and low-molecular antioxidants (uric acid,
tocopherol, ascorbic acid) [8].

There is a thiol link represented by glutathione, enzymes of its
metabolism and SH-groups of proteins [9]. Changes in the total
antioxidant activity of oral fluid described by different authors
differ dramatically. In a number of situations, the authors de-
scribe a decrease in the antioxidant potential of saliva in case of
somatic and dental diseases and interpret them as a result of oxi-
dative stress [16,19,22], other authors point out that the develop-
ment of diseases of various profiles is accompanied by a statis-
tically significant increase in the analyzed parameter, which is
also associated with intensification of oxidative processes with
the enhanced compensatory activity of the antioxidant defense
system of saliva [18,21]. Some authors point to the possibility
of the influence of orthopedic structures in the oral cavity on the
level of total antioxidant activity [17].

Thus, the interpretation of the study results of oxidative ho-
meostasis of oral fluid causes some difficulties, for the solution
of which a parallel assessment of the dynamics of changes in
the total antioxidant activity of blood plasma and oral fluid is
studied in different categories of patients.

Material and methods. The study of changes of antioxidant
activity in the presence of a disease, directly affecting tissues
of the maxillofacial region were carried out at the Depart-
ment of Maxillofacial Surgery of SBME “Krasnodar CBSE
“MOH KK with the participation of 42 patients with odonto-
genic phlegmons (group 2), localized in the pterygoid-maxil-
lary, submandibular or peripharyngeal spaces. These patients
were divided into 2 subgroups depending on the therapy. Pa-
tients of 2A subgroup (n=19) received traditional treatment,
including surgical intervention to open and sanitize the pu-
rulent focus, antibiotic treatment and symptomatic therapy.
Patients of 2B subgroup (n=23), in addition to the traditional
treatment regi- men received a solution of cytoflavin (NTTP
Polisan, Russia) (a preparation of succinic acid and energy
exchange cofac- tors), which has antioxidant and antihypo-
xant properties. The blood and oral fluid are taken from the
patients of were collected before the start of treatment, on the
Ist, 3rd, and 5th days after surgery.
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The testing subjects with diseases of the oral cavity were rep-
resented by the patients with partial absence of 3-4 teeth (group
3, n=18), whose treatment was carried out based on the dental
polyclinic of the Federal State Budgetary Educational Institution
of KubSMU of the Ministry of Health of Russian Federation and
included restoration of the integrity of the dentition using the
method of dental implantation. In the group 4 patients, oral fluid
was collected at different stages of treatment: before the instal-
lation of dental implants, after the removal of sutures, before the
installation of the gum shaper, before the installation of orthope-
dic structures, and a year after the start of treatment (or 6 months
after the installation of orthopedic systems).

To assess changes in antioxidant activity in presence of so-
matic diseases, the study included patients with the chronic in-
flammatory uterine disease with the combined course of salpin-
goophoritis (group 4, n=30) and 20 patients with type 2 diabetes
mellitus (group 5). From the group 5 patients the blood and oral
fluid were taken once, and from group 4 patients - before and
after 14 days of treatment. Herein, depending on the therapy,
patients of the 4th group were divided into 2 subgroups of 15
testing subjects. Patients in subgroup 4A received standard treat-
ment, including antibiotic therapy, non-steroidal anti-inflamma-
tory drugs, and vaginal sanitation. Patients of the 4B subgroup
additionally received antioxidant agents - retinol, tocopherol,
and sodium thiosulfate. Patients of these groups were observed
based on the clinic of the KubSMU. An essential criterion for
selecting patients in the groups 4 and 5 was a sanitized oral cav-
ity to exclude the influence of local pathological processes. In
addition, the material was collected from practically healthy do-
nors who were observed in the same clinic as part of the medical
examination of the adult population. The testing subjects of the
last category made up the control group (group 1).

The blood was collected from the ulnar vein in a volume of
4-5 ml in test tubes with sodium heparin. The oral fluid was col-
lected by spitting into clean, dry test tubes made of polymer ma-
terial without salivation stimulation.

The iron-reducing method’s total antioxidant activity of the
blood plasma and oral fluid was determined (FRAP-Ferric Re-
ducing/Antioxidant Power). The blood plasma was obtained in a
standard way; after centrifugation of heparinized blood, prepa-
ration of oral fluid also included centrifugation (2600g for 10
minutes), selection of the supernatant fluid and further labora-
tory operation with it. Biochemical studies were performed im-
mediately after delivering fresh material from the clinic without
pre-freezing and long-term storage [10]. The determination was
performed under the conditions of incubation of the blood plas-
ma or saliva with Fe3+ ions (in the composition of iron chloride)
and 2,2’ - dipyridyl, which turns to s a colored compound with
Fe2+ ions formed during the reduction of the tested bio-liquid
by antioxidants. The color intensity evaluated photometrically
at 520 nm is directly proportional to the total antioxidant activ-
ity. The obtained data were expressed in mM of ascorbic acid,
accepted as a standard and tested under the similar conditions
for the calibration graph construction [5]. The study was based
on the principles set out in the WMA Helsinki Declaration (For-
taleza, 2013). All subjects provided voluntary informed con-
sent before being included in the study. The independent ethics
committee approved the study of the Federal State Budgetary
Educational Institution of the Ministry of Health of the Russian
Federation (Protocol No. 57 0f 29.11.2017).

Statistical data analysis was performed using the Stat Plus
program for Windows. The obtained data were compared using
the nonparametric criteria of Mann-Whitney for independent
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groups and of Wilcoxon for dependent groups (indices obtained
at different stages of the study in patients of the same group).
The article’s data are presented in the form of median and quar-
tiles (25th and 75th percentiles). The differences between the
indices were considered statistically significant at the level of
p<0.05.

Results and discussion. Determination of the total antioxidant
activity in the oral fluid of patients with dental profile showed a
tendency to increase this index. In patients with phlegmon of the
maxillofacial region, the level of the analyzed marker initially
did not differ from the control value of the indices (Fig. 1). Still,
after the surgical resolution of the purulent-necrotic process, the
level of the antioxidant potential increased by 48% related to its
initial value. On the 3rd day of treatment, a slight decrease in the
considered index was registered, followed by a further increase
in it. On the Sth day of treatment, the total antioxidant activ-
ity of the mixed saliva of group 2A patients receiving a course
of traditional therapy exceeded the control parameter level by
95%. On the background of traditional therapy supplemented
with cytoflavin, a lower level of iron-restoring ability of oral
fluid was maintained. At any stage of treatment, the value of
this parameter did not exceed the control values. Interpretation
of these results is quite difficult; it is unclear how lower values
of the integral index of the functional state of the antioxidant
defense system can obviously indicate higher efficiency of en-
ergotropic correction. Only at the last stage of observation were
different values of the index determined in patients of 2A and
2B subgroups. Patients receiving traditional treatment were
characterized by the preservation of initially reduced values of
total antioxidant activity. In contrast, in the blood plasma of pa-
tients receiving additional cytoflavin, the analyzed index level
increased statistically significantly, reaching the level of control
values of the same parameter.

18

= B I

g gls \ I 3o

g 214 [ . [ ]

w7 * -

5512 T - 3,
) —

g 2 r* * a N

g 1 S ! -

E = el -7

£%03 P R T .-

£% e ~I-

= - T L =

% g 0.6 -"‘=:::::--§----------' ------__:::—1 "

g5 04 ==3~ S

e N 4

5202

55 0 DAY OF TREATMENT

Z 3 . :

ER 0 1 3 5

5 8

~ E KOHTPOTh ——rpymma 2A  ——rpymia 2B [Tnasma KpoBa
== == KOHIPOIb ==-=-rpymma 2A  —-=--Ipymma 2B PoroBasKHIKOCTH

Fig. 1. Total antioxidant activity of blood and oral fluid in
patients with phlegmon of the maxillofacial region during treat-
ment (Me (p0.25-p0.75)) Note: * - statistically significant dif-

ferences from the indicator of the control group (p<0.05), " -

statistically significant differences from the indicator obtained
at the previous stage of treatment (p<0.05), # - statistically
significant differences between the indicators of subgroups 24
and 2B at the corresponding periods of treatment (p<0.05). The
control group s indicator was determined once but extended on
the graph through all treatment periods for clarity of changes

The results of the study of the total antioxidant activity of the
oral fluid of patients with partial absence of 3and 4 teeth were
somewhat similar to the data of the 2nd group. Initially, the level
of the index under consideration was increased by 50% (Fig. 2),
which was explained by the long-term existence of the patho-

69



logical process. The absence of teeth is not a harmless condition
that has an exclusively aesthetic effect. On the background of
even a few teeth absence, there is a significant redistribution of
the load on the remaining elements of the dentoalveolar system
and surrounding soft tissues, which is accompanied by meta-
bolic changes and is reflected in the chemical composition of
mixed saliva.

At the 2nd stage of the study, which took place 2 weeks after
the installation of dental implants, the total antioxidant activity
decreased to the level of control values, which we associated
with the implementation of professional hygiene procedures at
the initial examination stage and a high degree of adherence of
patients to the recommendations of specialists in maintaining
oral health at this stage. However, in the future, when determin-
ing the level of the antioxidant potential of mixed saliva after 3
months at the stage of the gum shaper installing, an increased
value of 2.2 times still was recorded. At the last stages of the
study, which was performed after the orthopedic structure’s in-
stallation and the dentition integrity restoration, the oral fluid
iron-restoring ability values were determined, which did not dif-
fer from the level of control.

The evaluation of antioxidant activity at local and systemic
levels in the patients with somatic diseases in sanitized oral cav-
ity conditions showed a different nature of changes. Thus, in
the patients with inflammatory diseases of the pelvic organs, a
reduced value of the analyzed blood plasma index in the acute

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
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phase was recorded by 24% relatively to the level of the corre-
sponding index of the control group; herein the oral fluid index
corresponded to the value in the practically healthy volunteers’
group (Fig. 3).

Therapy course according to the standard scheme did not con-
tribute to statistically significant changes of total antioxidant ac-
tivity of blood plasma, which remained below the control levels,
and therapy, supplemented through an antioxidant orientation,
there was a noticeable increase of the parameter by 52% rela-
tive to the initial value or to the level of the targets. In the oral
fluid at any stage in any of the subgroups of group 4, there were
no statistically significant differences between the value of the
index and the similar parameter of group 1.

These changes can be interpreted as violations of oxidative
homeostasis with a decrease in the protective potential of the
antioxidant system of the blood. At the same time, due to the
limited inflammatory process of the organs of women’s repro-
ductive tract, it was not possible to register these violations in
the oral fluid.

As the 4th clinical example, patients with type 2 diabetes mel-
litus were selected, which were characterized by metabolic dis-
orders affecting almost all organs and tissues of the human body.
These should be associated with changes in biochemical param-
eters both at the systemic and local levels. Indeed, the total anti-
oxidant activity analysis showed reduced values in both studied
bio-liquids — the blood plasma and the oral fluid. In the blood
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Fig 2. The total antioxidant activity of the oral fluid in patients with the absence of 3-4 teeth in the process
of restoring the integrity of the dentition using dental implantation (Me (p0.25-p0.75))
Note: * - statistically significant differences from the indicator of the control group (p<0.05),
~ - statistically significant differences from the indicator obtained at the previous stage of treatment (p<0.05)
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Fig. 3. Total antioxidant activity of blood plasma and oral fluid in patients
with inflammatory diseases of the pelvic organs before and after treatment (Me (p0.25-p0.75))
Note: * - statistically significant differences from the indicator of the control group (p<0.05),
~ - statistically significant differences from the indicator between the indicators before (subgroup 1)
and after (subgroup 2) treatment (p<0.05)

70



GEORGIAN MEDICAL NEWS
No 2 (311) 2021

plasma, the level of iron-reducing ability was attenuated to 0.95
(0.89/1.05) mM of ascorbic acid, which was 37% lower than
the control value. In the oral fluid, the decrease in the analyzed
parameter reached 48% relative to the control (0.29 (0.25/0.36)
mM of ascorbic acid).

Thus, in the course of investigations, multidirectional results
of the blood plasma’s and oral fluid’s total antioxidant activity
testing were obtained, even though in groups of patients with
different nosological forms. To increase the information content
of this index assessment, we propose a parallel assessment in
both bio-liquids with the following interpretation of the results:

1. If both the studied indices at the local and systemic levels
are determined within the typical values, we can indicate the ab-
sence of changes in oxidative metabolism and the normal func-
tioning of the antioxidant defense system.

2. If the total antioxidant activity of blood plasma and oral
fluid is simultaneously reduced, as in the example of patients
with type 2 diabetes mellitus, we may indicate significant im-
pairments of oxidative homeostasis of a systemic nature. This
situation is typical for chronic long-term pathological processes,
accompanied by an impairment of all metabolism types and a
pronounced inflammatory reaction.

3. The Increase in the total antioxidant activity of both stud-
ied biological fluids most likely refers to reactive changes of an
adaptive or compensatory character. However, we were not able
to show such an example in our study. We assume that this situ-
ation may be characteristic to compensatory phases of systemic
diseases. Still, it should be relatively short-term, since the con-
nection of the prooxidant-antioxidant blood and saliva system
provides some delay in the indices changes at the local level,
relatively to the organism level. Thus, the presence of a hemato-
salivary barrier and the peculiarities of biochemical processes in
the oral cavity somewhat separate this location, which ensures
the body’s nonspecific resistance. Simultaneously, a simultane-
ous increase in both bio-liquids’ studied parameters can be char-
acteristic of an increase in the antioxidant system’s protective
potential. It is advisable to look for such a problem in athletes or
persons undergoing treatment at a health resort.

4. A decrease in the total antioxidant activity of blood plas-
ma on the background of an unchanged oral fluid index may
be characteristic of the pathological processes localized outside
the maxillofacial region and not having a noticeable prevalence
at the systemic level. As an example of this situation, patients
with inflammatory diseases of the pelvic organs can serve. The
pronounced inflammatory component in this situation provides
an intensification of free radical processes and the development
of oxidative stress, which is characterized by a decrease in the
iron-reducing ability of blood plasma, but not to affect the state
of biochemical parameters of mixed saliva.

5. The latter situation occurs when determining an increased
value of the oral fluid index on the background of a normal or
even slightly reduced level of the antioxidant potential of blood
plasma. This situation is most likely for the dental profile dis-
eases, damage to the oral tissues in which it can provoke the
leaching of cellular contents, including endogenous antioxidants
or other components that have regenerative activity in the oral
fluid. At the same time, changes in the antioxidant activity of
blood plasma may reflect the prevalence of the pathological pro-
cess at the systemic level or its limitation only in tissues and
elements of the dentoalveolar system. As an example of such a
situation, patients with phlegmon of the maxillofacial region or
patients with partial absence of teeth can be cited. The last ex-
ample in our case was incomplete since we have not determined
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the iron-reducing ability of blood plasma. Still, in real dental
practice, the blood sampling is often difficult to provide due to
the absence of such a need in the attending physician.

Conclusion. Changes in the total antioxidant activity of blood
and saliva can be multidirectional, i.e., an increase or decrease in
the index of oral fluid and a decrease in blood plasma parameter
can be recorded. Less common is an increase in the antioxidant
potential of blood plasma. The depletion of endogenous anti-
oxidants can explain the decrease in total antioxidant activity
during the development of oxidative stress, which is especially
characteristic of systemic or long-term and sluggish pathologi-
cal processes. An increase of the analyzed index is explained
either by an adaptive growth of the antioxidant defense system’s
protective potential or by the leaching of cellular antioxidants
into the bio-liquid. The latter is the most likely cause of an in-
crease in the iron-restoring ability of oral fluid in the case of
damage to the oral cavity tissues and the dentoalveolar system.

To increase the objectivity of the interpretation of the results
obtained, it is advisable to simultaneously assess both blood
plasma and oral fluid’s total antioxidant activity. At the same
time, the following variants of detected disorders are possible: a
simultaneous decrease in the indicators of both studied biologi-
cal fluids, peculiar for somatic diseases of a systemic character
with a pronounced metabolic disorder; a reduction in the total
antioxidant activity of blood plasma on the background of an
unchanged oral fluid index, characteristic to somatic diseases
that have a limited prevalence and do not affect the tissues of
the maxillofacial region; an increase in the total antioxidant ac-
tivity of the oral fluid on the background of an average or even
slightly reduced level of the antioxidant potential of blood plas-
ma, which is typical for diseases of the dental profile. It is less
common to find a simultaneous increase in the analyzed index
at the local and systemic levels, which may be characteristic of
adaptive changes in the antioxidant defense system or the whole
system of nonspecific resistance of the human body. Suggestions
for interpreting the data presented in the study aim to select the
optimal marker in a given situation for monitoring the course of
the disease, but not for assessing the prevalence or limitation of
the pathological process.

Comparison of changes in the total antioxidant activity of
blood plasma and oral fluid on the background of a traditional
treatment regimen or the therapy supplemented with antioxidant
agents showed the feasibility of correcting the imbalance of
oxidative homeostasis and monitoring the effectiveness of such
treatment by evaluating the iron-reducing capability of both bio-
logical fluids.
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SUMMARY

PECULIARITIES OF EVALUATION OF THE ORAL
FLUID ANTIOXIDANT ACTIVITY IN PATIENTS WITH
LOCAL OR SYSTEMIC DISEASES

"Popov K., 'Bykova N., 'Shvets O., 'Kochkonian T.,
'Bykov 1., >*Sulashvili N.

!Federal State Budgetary Educational Institution of Higher
Education «Kuban State Medical University» of the Ministry
of Healthcare of the Russian Federation, Krasnodar, Russia;
’Thilisi State Medical University; *University of Georgia, Thili-
si, Georgia

The aim - in the given research, the difficulties in interpret-
ing the study results of oxidative homeostasis of oral fluid are
analyzed. Changes in the total antioxidant activity of blood and
saliva can be multidirectional — an increase or decrease in the
oral fluid indicator and a reduction in the parameter of blood
plasma can be recorded.

To resolve the emerging difficulties, there was proposed a par-
allel assessment of the dynamics of changes in the total antioxi-
dant activity of blood plasma and oral fluid in the patients of 4
groups with nosological forms of fundamentally different in the
distribution and localization of the pathological process, which
include: phlegmons of the maxillofacial region, partial absence
of teeth, type 2 diabetes mellitus and the pelvic inflammatory
diseases.

As a result of the conducted studies, it was shown that a si-
multaneous decrease in the total antioxidant activity of blood
plasma and oral fluid was attributable to the chronic long-term
somatic diseases of a systemic character with a significant meta-
bolic disorder, such as type 2 diabetes mellitus. A decrease in
the total antioxidant activity of blood plasma and the unchanged
oral fluid index was characteristic of somatic diseases of limited
prevalence without affection of the maxillofacial region’s tis-
sues. In our case, such an example was a chronic inflammatory
disease of the uterus with a combined course of bilateral salping-
oophoritis. An increase in the oral fluid’s total antioxidant activ-
ity on the background of a normal or even slightly reduced level
of the antioxidant potential of blood plasma was characteristic
of dental diseases.
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The latter situation was most likely for the dental profile
diseases, in which damage to the oral tissues can provoke the
leaching of cellular contents, including endogenous antioxidants
or other components of regenerative activity in the oral fluid.
Herein, changes in the antioxidant activity of blood plasma may
reflect the prevalence of a pathological process at the systemic
level or its limitation only to the dentoalveolar system’s tissues
and elements. As an example of such a situation, the patients
with phlegmon of the maxillofacial region or patients with par-
tial absence of teeth can be cited.

Keywords: antioxidant activity, LPO, antioxidants.
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AHTHOKCUIAHTHASI AKTUBHOCTH OPAJIBHOM
KUIAKOCTHU Y BOJBbHBIX MECTHBIMU U CUCTEM-
HBIMU 3ABOJIEBAHUSIMHU

Momnos K.A., 'Boikosa H.W., 'llIsen O.B., 'Koukousin T.C.,
'BoikoB .M., >*Cynamsuian H.B.

!@I'FOY BO «Kybanckuii 20cy0apcmeeHtoll  MeOUyuHCKul
ynueepcumem» M3 P®, Poccus,; *Tounucckuii 20cyoapcmeen-
Holtl MeOuyuHckull ynusepcumem, *Yuueepcumem “Georgia”,
Tounucu, I'py3us

Lenp uccnenoBaHus - aHaiu3 HapaMeTPOB OKCHIATUBHOTO
roMeocTasa poTOBOM JKHIKOCTH OOJILHBIX MECTHBIMU U CHCTEM-
HBIMH 3200JICBAaHUSMH.

[IpoBenena napasienpHas OLCHKAa AUHAMUKN U3MEHEHU 00-
el aHTUOKCUIAHTHON aKTUBHOCTH TUIa3Mbl KPOBU U POTOBOM
KUIKOCTH Y 110 manmeHToB, KOTOpbIE € YyUYETOM HO30J0rHYec-
KuX (OpM, IPUHIMIIHAIBEHO PA3IMYHBIX 110 PACHPOCTPAHECHHIO
U JIOKQJIM3AlMK MaTOJIOTMYECKOro IMpolecca, pasliesieHsl Ha 4
rpymmbl: (JIerMOHBI YENIIOCTHO-TUIEBOH 00IacTH, YacTUYHOE
OTCYTCTBHE 3y0O0B, caXxapHblii AnabeT 2 TUIA U BOCTIAIUTEIbHbIC
3aboeBaHMs Ta30BOW 00IACTH.

B pesysibrare npoBeACHHBIX HCCIICAOBAHMM (aHAJIN3 KPOBU
U POTOBOM JKUAKOCTH) BBISBIEHO, YTO OJAHOBPEMEHHOE CHH-
JKEHHE OOLIeH aHTMOKCHIAHTHOM aKTHBHOCTH ILIa3Mbl KPOBH
u pOTOBOI‘/)I KUAKOCTH CBA3aHO C XPOHUYCCKHUMU JJIUTECIIbHBIMU
COMaTHYeCKUMH 3200JI€BaHUSIMU CHCTEMHOTO XapaKTepa 1 ¢ Ha-
pylieHrHeM oOMeHa BemiecTB (caxapHblil quadet 2 tuma). CHu-
JKEHHE OOIIeH aHTMOKCHIAHTHON aKTUBHOCTH ILIa3Mbl KPOBH
Ha ()OHE HEM3MEHHOTO MHCKCA POTOBOM KHUIKOCTH XapaKTEPHO
JUISI COMAaTHYECKHX 3a00JIeBaHUN OrpaHUYEHHOM pacmpocTpa-
HEHHOCTH 0e3 MOpakKeHWsI TKaHeH 4YeNIIOCTHO-JIHMLEBOH oba-
CTH, B YaCTHOCTH XPOHHYECKOE BOCHAJIUTEIbHOE 3a00/IeBaHNe
MATKU C COYCTAHHBIM TCYCHUEM ):lByCTOpOHHeFO CAJIBIIMHI O~
odopurta. [ToBbiieHre 00MICH AHTHOKCHIAHTHON aKTHBHOCTH
POTOBOI KMKOCTH Ha (POHE HOPMATLHOTO WU JaKe HECKOJIBKO
CHUXXCHHOI'0O YPOBHA aHTUOKCHAAHTHOI'O ITOTCHIHAJAa IIa3Mbl
KPOBH XapaKTePHO JJIsl CTOMATOJIOTMYECKUX 3a00IeBaHUH.

[Ipu 3aboeBaHKUAX CTOMATOJIOTUICCKOrO MPOMUIIS, TOBPEK-
JICHUEe TKaHEH POTOBOI IOJIOCTU MOXET CIPOBOLUPOBATH BbI-
MBIBAHUE KJIETOYHOT'O COACPIKUMOI'0, B TOM YUCJIE DHIAOICHHBIX
AHTUOKCUIAHTOB WJIU ):lpyl"I/IX KOMIIOHCHTOB PETrC€HEPATUBHOI'O
MOTEHIMAJIa POTOBOM JKUAKOCTH. V3MEHEHHsT aHTHOKCHJIAHT-
HOIl aKTHBHOCTH IUIa3Mbl KPOBM MOTYT OTpakaTh Ipeobnajga-
HYE TIaTOJIOTHYECKOTo IpoLecca Ha CHCTEMHOM YPOBHE HIIU €r0
OTpaHUYCHHUE TKaHSAMU U 3JIEMEHTaMHU 3yOOuUeNIIOCTHOM cucte-
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MBI, YTO XapaKTEPHO VISl MALUEHTOB C ()ICTMOHOW YeIFOCTHO-
JIMLEBOH 00JIaCTH WM YaCTHYHBIM OTCYTCTBHEM 3y0OB.
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SONOGRAPHY OF THE FACE AND NECK REGION SOFT TISSUES IN ASSESSMENT
OF THE COMPLICATIONS CAUSES AFTER FACIAL CONTOURING

Bondarenko 1., Privalova E., Shumina Y.

Central Research Institute of Radiation Diagnostics, Moscow, Russia

The annual growing number of injection procedures in aes-
thetic medicine inevitably leads to increasing of the complica-
tions, occurring after injections. According to the data of Ameri-
can Society of Aesthetic Plastic Surgery (ASAPS), there were
more than 2,344,000 non-surgical procedures in 2018, 795 of
which were accounted for fillers [1]. The echo signs of cosmetic
agents were described in experimental studies, in order to assess
the correlation of the obtained data with the chemical composi-
tion of the material [2-4]. To establish the chemical composition
according to ultrasonography (US) and the injection of hyal-
uronidase agents, in the reviews, devoted to the diagnosis and
treatment of complications after facial contouring, the emphasis
is also on the analysis of the characteristics of the introduced
material [5-8]. The studies devoted to comparing the results of
US with the tomographic radiology methods diagnostics were
published [9,10]. The analysis of the causes and structure of
complications, location, the depth and the area of the pathologi-
cal process in patients with complications after facial contour-
ing, the relationship of clinical appearance with the presence of
the filler, which is important for the correct diagnosis and deter-
mination of the patient treatment tactics, is the interest.

The aim of the study was to assess the capabilities of high-
resolution US in the diagnosis of complications after facial con-
touring.

Material and methods. The US examination of 132 women
after facial contouring at different stages of treatment was per-
formed. The patients age ranged from 22 to 65 years. In this
group, patients had been injected at various terms. The injec-
tions had taken place from 2 weeks to 15 years before the US
examination.

The US cases presented in this article were performed with
the «MyLab Twice» machine (Esaote, Italy) using linear probes
that range between 15 to 18 MHz and 10 to 22 MHz, in B-mode
(gray-scale) and color or power Doppler mode. No special prep-
aration for the examination of the skin and face and neck soft
tissues was required. US was performed while a patient was ly-
ing on his back.

At the first stage, the searching of subcutanecous fragments
of the gel, the clear determination of their location relative to
the anatomical structures of the facial skeleton and the depth
from the epidermal layer of the skin of the face and neck were
performed during US examination. Then, longitudinal and trans-
verse sizes of filler bolus and its volume were measured, the
relationship between the anatomical structures (vessels, facial
muscles, septa) and filler deposits were assessed.

The structure of the studied object (hyperechoic, hypoechoic or
anechoic formation; homogeneous or heterogeneous; the shape and
the clarity of the contours, the presence or absence of a capsule or
perifocal edema) was depicted in the description. Also the devia-
tions of normal surrounding tissues were described: increased pasti-
ness (dermis, hypodermis, the presence or absence of the vascular-
ization, excessive fibrosis and other features.

Obtained by the history taking and US examination quantita-
tive and qualitative data were exported to Excel tables and pro-
cessed by Statistica 10 and MS Office Excel 2010 programs. The
normal distribution test (Shapiro-Wilk test) was carried out for

74

quantitative parameters. The statistical significance of the dif-
ferences between the compared parameters was determined by
Student t-test number in the case of normal distribution. The pa-
rameters were presented as the median (Me) and 25%- and 75%-
percentiles in the case of the absence of normal distribution. The
medians comparison was performed with Mann Whitney U-test.
The ratio of patients with the different qualitative indications
was compared by the analysis of fourfold contingency tables
on the basis of chi-squared test, Yates corrected chi-square test,
Fisher’s exact test. If the probability of error was less than 0.05
(<0.05) the differences between the compared pairs were consid-
ered as statistical significant.

The chemical characteristics of fillers and the terms of the
treatment of patients after injection procedures were presented
in Figs 1 and 2.

The chemical characteristic of injected materials according to
anamnesis data (n=132)

Calcium Polymethylm
hydroxyapati ethacrylate
te (n=6) (n=1)

Unknown
filler (n=1)

Silicone
(n=13)

Hyaluronic
acid
(n=111)

Fig. 1. HA fillers were injected in 111 cases (84,1%), in 13
cases (9,8%) — silicone, in 6 cases (4,5%) — calcium hydroxyap-
atite (CaHA), polymethylmethacrylate (PMMA) — in 1 (0,8%).
There was 1 patient with non-hyaluronic filler with unknown
genesis (0,8%)

The terms of treatment after the filler injection (n=132)

less than
1year
(n=80)

Fig. 2. The terms of treatment after the filler injection in 7
cases (5,3%) were from 7 to 10 years, in 4 cases (3,0%) - 4-5
years, in 13 cases (9,8%) — 2-3 years, in 27 (20,5%) — from 1 to
2 years, in 80 (60,6%) — from 2 weeks to 1 year. In 1 case (0,8%)
the patient turns 15 years after the injection of non-hyaluronic

filler



GEORGIAN MEDICAL NEWS
No 2 (311) 2021

Results and discussion. The distribution of patients’ com-
plaints was as follows: dissatisfaction with the aesthetic result in
122 (92.4%) cases, patients expressed concern about the excess of
the declared time spent into the tissues of the injected drugs in 10
(7.6%) cases. The characteristic structure of complaints of patients
dissatisfied with the aesthetic result was presented in Fig. 3.

The structure of the complaints of patients, who were dissatis-
fied with the aesthetic result (n=122)

Asymmetryi
(=) L

Hypercorrecti
on (n=50)

Discomfort
al (n=1)

Edema (n=68)

Fig. 3. Edema - 68 cases (55,7%), hypercorrection — 50 cases
(41%), asymmetry - 3 cases (2,5%), discomfort - 1 case (0,8%)

According to the US examination data, the most common loca-
tion area of fillers or echo signs of fibrotic changes in the projection
of previously introduced agent were nasolacrimal and palpebromal
grooves — 54 cases (40.9%), and the area of lips and nasolabial folds
—1in 52 (39.4%) cases (Tab. 1). The echo signs of fibrotic changes
into the head and neck soft tissues were revealed in 66 patients
(50.0%), which corresponded to the location of complaints of ede-
ma and hypercorrection in 22 (16.7%) cases. The fibrosis changes
were identified at the site of filler injection in 5 patients (3.8%),
who were interested in the excess period of the agent, in other 39
cases (29.5%) it was an accidental finding into adjacent anatomical
areas that weren’t clinically apparent and didn’t disturb the patient.
The filler has adjoined to the vessels in 36 cases (27.3%), requiring
surgical treatment granulomas has formed in 2 cases (1.5%).

The dilated vessels with the fragments of fillers in the form of
small boluses were visualized at the site of its injection in 3 cases
(2.3%). The swelling of hypodermis and dermis without any fillers
or echo signs of fibrosis was identified in 4 cases (3.0%). 1 patient
didn’t have any changes into the soft tissues (0.8%). The agent was
located into the infraorbital region in 51 patient (38.6%), which
didn’t correspond to the site of the injection and the complaints. The
US structure of the manifestations of edema and hypercorrection
in patients with corresponding complaints was shown in Figs 4, 5.

US structure of edema

n=68
Norm (n=1} I

Vessel (n=1}) I

Edema at the level of the dermis without I
filler (n=1)

Edema with fibrosis (n=2) .

Edema into the hypoderma without filler -
(n=3)

Filler in the adjacent anatomical region _
regarding edema (n=30)
Filler in the projection of edema(n=30) _

Fig. 4. Hypodermis with the filler into it was revealed in 30
patients. The same pathology without filler in the projection
of it was diagnosed in 30 cases, and the agent was visualized
in adjacent anatomical regions. Hypodermis edema in 3 cas-
es and dermis edema in 1 case didn't have the filler into them.
Hypodermis and dermis edema was combined with fibrosis in
2 cases. The enlarged vessel with an agent microbole, which
the patient perceived as edema, was detected in one study.
One patient showed no signs of tissue changes and the pres-
ence of a filler

US structure of the hypercorrection

n=50

Petrificates (n=1) W
Vessel (n=2) [l
Echo signs of fibrosis (n=20) | NG
Cosmeticc fillers (n=27) |GG

Fig. 5. The hypercorrection corresponded to the echo signs
of the fibrotic changes in the form of hyperechoic formations
with clear, uneven contours in 20 cases and in the form of the
petrificates - in 1 case. The hypercorrection was visualized
as the hypoechoic and anechoic formations with clear even
contours, which was typical for echo signs of the fillers in 27

Table 1. Location of the cosmetic fillers and echo signs of fibrosis into the soft tissues of head and neck according to the US data

Region % Number of patients (n=132)
Nasolacrimal and palpebromolar fissure 40,9 54
Lips and nasolabial folds 394 52
Zygomatic bone 9,8 13
Lack of filler and ultrasound signs of fibrosis 3.8 5
Frontal 1,5 2
Temporal 1,5 2
Neck 1,5 2
Mental 0,8 1
In the salivary gland 0,8 1
© GMN 75



cases. The vessels with the agent microboles were revealed
into palpebromolar grooves in 2 patients. They didn't seem to
differ from the manifestations of hypercorrection but accord-
ing to the spectrum of blood flow they were veins

The examples of different patients with the same com-
plaints about the edema were presented in the Figures 6 and
7. There, the case when into same anatomical zone, with the
same complaints and similar clinical appearance, the ultra-
sound picture is different, was clearly presented.

Fig. 6. Sonogram of the periorbital region in Color Dop-
pler mode in the projection of the nasolacrimal groove,
sagittal plane at the level of the bone edge of the orbit (ar-
row I — dermis, arrow 2 — bone). Hyperechoic, avascular
rounded formation with clear even contours was visualized
supraperiostally (arrow 3 — hyperechoic formation), with
the signs of severe perifocal edema in the form of a zone
of reduced echogenicity (arrow 4 - edema). Echo signs of
fibrosis in the projection of the nasolacrimal groove and of
the periorbital region soft tissues edema

Fig. 7. Sonogram of the periorbital region in Color Dop-
pler mode in the projection of the nasolacrimal groove, sagit-
tal plane at the level of the bone edge of the orbit (arrow 1
— dermis, arrow 2 — bone). Hypoechoic avascular formation
of an oblong shape with clear and even contours is visual-
ized into the soft tissues of the examined area (arrow 3 — hy-
poechoic formation). It was adjacent to the vessel (arrow 4
- vein), the blood flow spectrum showed that in was vein, with
no signs of tissue edema. Echo signs of adjacent to the vein
cosmetic filler in the projection of the nasolacrimal groove

HA fillers in the patients who turned with complains dur-

ing up to a year after the injection were visualized as round
or oval shaped hypoechoic boluses with clear, fairly even
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contours in 65 cases, with the fibrous capsule — in 5 cases
(Fig. 8). The areas of increased echogenicity soft tissues into
the places of HA injection were revealed in 13 patients, who
turned at the same time (Fig. 9). HA agents with a presence
into the tissues for more than a year were visualized as hy-
poechoic formations without perifocal edema in 26 cases
during US, the fibrous capsule was visualized among them
in 6 cases (Fig. 10). The hyperechoic avascular formation
was identified at the site on the hyaluronic filler injection
in 2 cases, which corresponded to the echo signs of fibrosis.
Polymethylmethacrylate was visualized during US as a het-
erogeneous formation due to the alternation of the areas of
reduced and increased echogenicity, with a predominance of
the hyperechoic structures, with an acoustic shadow in the
patient to whom this agent was injected (Fig. 11). Silicone
fillers were visualized as hyperechoic formations in 16 cases,
as hypoechoic structures with hyperechoic capsule without
any signs of the perifocal edema — in 5 cases (Fig. 12,13).

Fig. 8. Sonogram, B-mode, periorbital region in the pro-
jection of palpebromolar sulcus, horizontal plane at the level
of the bone edge of the orbit along the mid-pupil line (arrow
1 — dermis, arrow 2 — m. orbicularis oculi). Hypoechoic, het-
erogeneous due to hyperechoic thickenings, filler bolus was
visualized (arrow 3 - filler). It had clear even contours, was
oval shaped, with fibrous capsule (arrow 4 — fibrous capsule)
and located under the orbicularis oculi muscle, without signs
of perifocal edema. Echo signs of incapsulated filler into
periorbital region

Fig. 9. Sonogram, B-mode, the lateral part of the upper
lip, horizontal plane (arrow 1 — oral cavity, arrow 2 — sub-
mucosa). The hyperechoic formation (arrow 3 — hyperechoic
formation) with clear uneven contours is visualized above the
orbicularis oris muscle (arrow 4 — m. orbicularis oris). It was
located at the site of HA filler injection. Echo signs of fibrotic
changes into the soft tissues of the upper lip
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Fig. 10 Sonogram of the soft tissues in the projection of the
left nasolabial fold (arrow 1 — dermis, arrow 2 — hypodermis).
A hypoechoic HA filler bolus (arrow 3 - hypoechoic filler bolus)
with a formed strongly marked hyperechoic capsule (arrow 4
— hyperechoic capsule) is visualized into hypodermis. The vi-
sualization of the underlying structures was not hindered. Echo
signs of fibrotic changes into the nasolabial fold soft tissues

Fig. 12 Sonogram of the lips, sagittal plane (arrow I — teeth).
An anechoic HA filler bolus (arrow 2 - the anechoic filler bolus),
oval shaped, with clear and even contours, with dorsal echo
enhancement (arrow 2 — dorsal filler enhancement) without a
fibrous capsule or perifocal edema of the lower lip soft tissues
was visualized. The lip soft tissues have had a typical structure,
the visualization of the orbicularis oris muscle wasn't hindered
(arrow 4 — m. orbicularis oris). Echo signs of iatrogenic inclu-
sions of HA origin into the lower lip soft tissues

Echo signs of fibrosis were revealed in 66 cases by the
US examination, of which 27 cases were corresponded to
the site of the filler injection. During the examination there
were 39 cases of the random findings, which were not clini-
cally apparent and didn’t disturbed. The filler was located
in the projection of the infraorbital foramen in 51 patients,
but it wasn’t corresponded to the site of the injection and the
complaints. The analysis of the relationship between the sign
of “filler dislocation” and its injection above or below the
SMAS shows the strong correlation between the filler dislo-
cation and it’s injection below the SMAS (p<0,05). The agent
dislocation was possible between the fascial spaces due to the
facial muscles activity, which were the anatomical borders
of the fascial spaces together with the ligamentous apparatus
[11,12]. The filler was located in the projection of the edema
and into the adjacent anatomical region in the patients with

© GMN
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Fig. 11. Sonogram of the soft tissues in the projection of the left
nasolabial fold (arrow 1 — dermis, arrow 2 — hypodermis). Hyper-
echoic structures (arrow 3 — hyperechoic structures) with an acous-
tic shadow (arrow 4 — acoustic shadow) was visualized into the
nasolabial fold soft tissues at the site of the injection of the PMMA
filler: Visualization of the underlying structures was not hindered.
Echo signs of fibrotic changes into the nasolabial fold soft tissues

Fig. 13. Sonogram of the lips, sagittal plane (arrow 1 — teeth).
The hypoechoic silicone filler boluses (arrow 2 — hypoechoic bo-
luses), which was injected 8 years ago, oval shaped, with clear
and even contours, with the fibrous capsule (arrow 3 — fibrous
capsule) without a perifocal edema of the upper and lower lip
soft tissues was visualized. The visualization of the upper and
lower lip tissues had an atypical structure, visualization of the
orbicularis oris muscle was hindered. There was also a poste-
rior acoustic shadowing artifact caused by the superficial hy-
perechoic structures (arrow 4 — posterior acoustic shadowing
artifact). Echo signs of fibrotic changes of the lips with encapsu-
lated silicone filler fragments

complaints of edema. Analysis data shown that there was no
correlation between the presence of edema and the presence
of the filler in its area (p>0,05).

According to the data analysis, materials of different nature
at different duration of stay into the soft tissues may be sono-
graphically similar. For example, silicone and HA visualized
as anechoic boluses, both with the presence of hyperechoic rim
and without it. The fibrous changes were revealed at the site of
the injection of all materials, as well as the absence of signs
of biodegradation at different stages after the injection. Medical
history, the terms of stay of the material in the tissues, clinical
appearance had the great importance and should be compared
with the US characteristics of the material. Conservative treat-
ment is recommended in the case of the presence of HA fillers,
and if there are echo signs of fibrosis of non-HA agents, the issue
about surgical treatment should be brought up.

77



The obtained data indicate the need for a preliminary exami-
nation of the face and neck soft tissues to determine the level of
edema, the presence of the filler into the soft tissues, differential
diagnosis of the complications’ causes, and at the planning stage
of cosmetic procedures.

Conclusions. The characteristic echo signs of HA agents in-
clude hypoechoic structure, even and clear contours, the absence
of an acoustic shadow.

The characteristic echo signs of non-HA fillers include hyper-
echoic structure, uneven and unclear contours, with the presense
of an acoustic shadow.

The US of the skin and the soft tissues of the face and neck
region prescribed to the patients with complaints after facial
contouring in order to carry out the differential diagnosis of their
causes and to determine the treatment tactics.

The most frequent complaints that patients come with were
edema and hypercorrection into the periorbital region for up a
year after the HA filler injection.

There was the high probability of an agent dislocation if it is
introduced below the SMAS level.

REFERENCES

1. American Society for Aesthetic Plastic Surgery. Cosmetic
Surgery National Data Bank Statistics; 2019.

2. Wortsman X., Wortsman J. Polyacrylamide fillers on skin ul-
trasound // Journal of the European Academy of Dermatology
and Venereology. —2012. — Vol. 26 (5). — P.660-661.

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

3. Wortsman X., Wortsman J, Orlandi C, Cardenas G, Sazunic
I, Jemec GB. Ultrasound detection and identification of cosmet-
ic fillers in the skin // J Eur Acad Dermatol Venereol. — 2012.
—Vol.26 (3). P. 292-301.

4. Wortsman X. Identification and Complications of Cosmet-
ic Fillers: Sonography First // J Ultrasound Med. — 2015. —
Vol.34(7). P.1163-72.

5. Schelke LW, Decates TS, Velthuis PJ. Ultrasound to improve
the safety of hyaluronic acid filler treatments // Journal of Cos-
metic Dermatology; 2018 Dec: Vol. 17, Issue 6: 1019-1024.

6. DeLorenzi C. New High Dose Pulsed Hyaluronidase Proto-
col for Hyaluronic Acid Filler Vascular Adverse Events //Aesth
Surg J, 2017; 37(7): 814-825.

7. Wortsman X., Jemec Gregor B.E. Dermatologic Ultra-
sound with Clinical and Histologic Correlations. — 2013. —
Springer. P. 623.

8. Vasiliev A.Yu., Privlova E.G., Bondarenko I.N. Ultrasound in
cosmetology. — M.: OOO “Firma STROM”, 2020. — 112 p.: il.
9. Masson E. Inestetismi del volto. Approccio ultrasonografico.
Correlazioni con la risonanza magnetica. Libro. 2019. 192p.

10. Privalova E.G., Shumina Y.A., Vasilyev A.Yu., Bondarenko
I.N. The Phantom for Studying Foreign Bodies’ Echo-Signs. In-
ternational Journal of Biomedicine 10 (2) (2020) 124-128.

11. Privalova E.G. et al. The Phantom for Studying Foreign Bod-
ies’ Echo-Signs. — IJBM. —2020. — Vol. 10 (2). — p. 124 — 128.

12. Joseph Ch. Gray’s Anatomy. — Ivy Press. —2017. — 320 p.
13. Jerome Paul Lamb, Christopher Chase Surek Facial Volu-
mization Anatomic approach. New York: Thieme, 2017. p. 96.

SUMMARY

SONOGRAPHY OF THE FACE AND NECK REGION SOFT TISSUES IN ASSESSMENT
OF THE COMPLICATIONS CAUSES AFTER FACIAL CONTOURING

Bondarenko 1., Privalova E., Shumina Y.

Central Research Institute of Radiation Diagnostics, Moscow, Russia

132 women after facial contouring on terms from 2 weeks
to 15 years after filler injection were examined by sonogra-
phy (US). They had complaints of the edema, hypercorrection,
asymmetry, discomfort and anxiety about the excess of the terms
that filler had spent into the soft tissues.

HA fillers were injected in 111 cases (84.1%), silicon agents — in
13 cases (9.8%), CaHA — in 6 (4.5%), PMMA — on 1 (0.8%) and
one patient have had non-hyalouronic filler with unknown origin
(0.8%). According to the US data, nasolacrimal and palpebromar

fissures were the most common location of fillers or the echo signs
of fibrotic changes in the projection of their injection — 54 patients,
just like the lips region and nasolabial folds — 52 cases.

The US of the skin and the soft tissues of the face and neck
region prescribed to the patients in order to carry out the dif-
ferential diagnosis of complaints’ causes, to determine the treat-
ment tactics and for planning cosmetic procedures.

Keywords: sonography, complications of facial contouring,
fillers, filler injections.

PE3IOME

COHOI'PA®MSA MATKUX TKAHEM JIMIIA U LIIEH,
OLIEHKA IIPUYUH OCJIOXHEHUMI IIOCJIE KOHTYPUPOBAHUS JIMLIA

Bbonpapenxo U.H., IpuBanosa E.I",, lllymuna 51.A.

Llenmpanvuwiil HAYyUHO-UCCTIE008AMENLCKULL UHCUMYM AyYesol ouaznocmuku, Mockea, Poccus

C momomipio yasTpasBykoBoro uccienosanus (Y3M) obcie-
J0BaHO 132 >KCHLIMHBI NOC/IEe KOHTYpHOH IJIACTHKM JIMLA Ha
CpoKax OT ABYX Hezenb 1o 15 yeT mociie BBeieHus GUILIepoB
¢ »Kajo0aMu Ha OTEK, THIIEPKOPPEKIINI0, aCUMMETPHIO, JIUCKOM-
¢hopT 1 GECHOKOICTBO 110 ITOBOAY MPEBBILICHUS] CPOKOB HaXO0MK-
JICHUSI IPENapaToB B MSTKUX TKAHSX.

B 111 (84,1%) ciy4asix BBOAWIN (GHILIEPbl HA OCHOBE THAIY-
poHOBOIT KuCHoTEL B 13 (9,8%) — cunmkoH, B 6 (4,5%) — ruapo-
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KcuanaruT Kanbuusi, B oqHoM (0,8%) — MoJTuMeTHUIMETOKPUJIAT,
y omHoro (0,8%) naruenTa - Guiniep HeruaaypoOHOBOM PUPOIBI
HEH3BEeCTHOro npoucxokaeHus. [1o nannsiv Y31 Haubonee ya-
CTOW 00JaCTBIO JIOKAIM3ALUH (DHIUICPOB HIIM YJIBTPa3BYKOBBIX
MPU3HAKOB (UOPO3HBIX M3MCHECHUI B MPOCKIIMU WX BBEICHUS
ObuTa 00J1ACTh HOCOCIIC3HON ¥ MajbleOpoMasIpHON 00po3a —
54 nmanueHTa, a Takxke 001acTh I'y0 U HOCOryOHBIX CKIIAJIOK — 52
ciryyasi.
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[Narenram c xanoGamu nociie KOHTYPHO! IJIACTUKHU JIMLA 110-
Ka3aHO YJIETPa3ByKOBOE UCCIICIOBAHNE KOXKH U MSTKHX TKAaHEH JUIst
nuddepeHnratbHON  IMarHOCTUKN TIPHYMH K00, ONpeIeNeHuUs
TAaKTHKH JICYCHHS U TUTAHUPOBAHNS KOCMETONIOTUECKHX TIPOLICTYD.
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ASSESSMENT OF EFFECTS OF NON-FUNCTIONAL OVERREACHING AND OVERTRAINING
ON RESPONSES OF SKELETAL MUSCLE AND CARDIAC BIOMARKERS
FOR MONITORING OF OVERTRAINING SYNDROME IN ATHLETES

Kajaia T., Maskhulia L., Chelidze K., Akhalkatsi V., Kakhabrishvili Z.

Thilisi State Medical University, Georgia

In professional sports, the focus on success in training and
competition creates a driving force for a higher level of fitness,
which requires greater workload from athletes, longer sports sea-
son and greater frequency of competitions. Sports training pro-
gram commonly comprises a component of repetitive overload-
ing to initiate structural and functional changes in an attempt to
achieve favorable adaptation to the workouts and enhance ath-
lete’s sports performance, but with an inadequate recovery time
or an abrupt increase in training load, overloading may produce
undesired effects. If overreaching is extreme and combined with
an additional stressor, non-functional overreaching (NFO), and
then overtraining syndrome (OTS) may result [12,13]. Because
of imbalance between training and recovery, athletes are at risk
of becoming overtrained, subsequently increasing the possibil-
ity of cardiac damage [9,16]. Early detection of NFO is very
important in terms of prevention of overtraining, as well as for
interruption of NFO/OTS progression.

Physiological, biochemical, immunological, psychological
and performance markers of OTS are intensively investigated.
During the last years, growing interest is set on biomarkers
aiming at evaluating health-related aspects which can be mod-
ulated by regular physical activity and sport. The use of spe-
cific biochemical markers for the diagnosis of OTS are still in
discussion. However, serum creatine phosphokinase (CK) has
for years been measured and evaluated in exercise science as
an essential parameter for the determination of muscular stress.
Elevated baseline values of CK may indicate trauma or over-
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training, also, its concentration can be used to monitor activity
of athletes with a muscle injury [15].

Numerous studies have suggested that prolonged exercise
may induce a transient appearance of cardiac-specific troponins
(such as c¢Tnl or ¢TnT), normally indicative of myocyte necrosis
[14,17-20]. The troponin level post-exercise corresponds to re-
lease from the cytosolic compartment of cardiomyocytes. There
are many causes of increased membrane permeability of cardio-
myocytes and, among them, production of reactive oxygen spe-
cies and imbalance between oxidative and antioxidant status is
of growing interest. Other causes of permeability growth might
be alterations in calcium, pH, glucose/fat metabolism or in com-
munication between integrins, as well as various mechanisms
can be suggested, among them increased cardiovascular stress,
inflammation, vasculitis, dehydration, or expression of cardiac
troponin in skeletal muscle [3,21]. However, “the presence of
measurable troponin amounts in the blood should not be inter-
preted as cardiac damage in the absence of clinical symptoms or
instrumental findings of myocardial disease” [1], such as altera-
tions of echocardiographic parameters of systolic, diastolic or
right-sided heart dysfunction. Results of previous studies about
continuous ultraendurance activities were inconclusive in terms
of appearance of cardiac-specific troponins in the blood. On the
other hand, some studies on exercises like marathon and triath-
lon showed no increase in these markers [10]. Recent studies
showed that cardiac troponin I and T were strongly correlated
following exercise [7,8]. Therefore, with respect to abovemen-
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tioned uncertainty regarding increase of the troponins after high
and ultra endurance activities, it is critical to investigate chang-
es in the biomarkers in high intensity and strengths oriented
(sprinting, jumping, weight lifting, training with resistance, etc.)
as well as in team sports (basketball, football, water-polo, etc.)
owing that little detailed information is available on the level
and pre-season/in-season dynamics of these biomarkers. On the
other hand, it is very important to study chronic effects of exer-
cises via responses of biomarkers for understanding of muscle
fatigue and cardiac damage to identify athletes who are at risk of
poor adaptation to training and development of OTS.

The aim was to study the effects of non-functional overreach-
ing and overtraining on responses of biomarkers of the skeletal
muscle cell (CK-NAC) and cardiomyocyte injury (cTnl and
CK-MB) and their use in monitoring OTS.

Material and methods. Initial stages of the study were con-
ducted in the Clinical Center of Sports Medicine and Rehabili-
tation of Thilisi State Medical University during 2015-2018.
Physical condition and health status of 348 high level male
athletes (aged 22+4,7 y.o.) were examined and among them 43
subjects with NFO/OTS were revealed. Diagnosis of OTS was
based on the checklist provided by the consensus statement of
the European College of Sports Science (ECSS) and the American
College of Sports Medicine (ACSM) [12], and other clinical condi-
tions were ruled out as explanation for decreased performance. Out
of 43 subjects with NFO/OTS, 37(10,6%) athletes met criteria for
non-functional overreaching and 6 (1,7%) athletes fell under crite-
ria of OTS of different severity and duration [4,5].

On the initial stage of this study, in abovementioned 348 elite
male athletes a pre-season measurement of the serum creatine
kinase (CK-NAC and CK-MB) took place. Therefore, in the
following, prospective in-season evaluation of the dynamic of
CK (CK-NAC and CK-MB) changes, along with in-season/
peak-season measurement and interpretation of cardiac troponin
with sensitive ¢Tnl were performed. For this reason, along with 43
athletes with NFO/OTS, 40 age matched athletes of the same sport-
ing disciplines but without NFO/OTS — control athletes (CA) were
involved. Data were collected over a two-year period because of the
rare nature of overtraining syndrome. Assessment of biomarkers in
the blood serum were performed with analytical microprocessor-
controlled photometer systems HUMALYZER 2000 for CK-NAC
and CK-MB, and HUMAREADER Single Plus for ¢Tnl Elisa test
based on the principle a solid enzym linked imunosorbent assay
(HUMAN, Gesellschaft fiir Biochemica und Diagnostica mbH,
Germany). Normal range for CK-NAC levels is considered 24-
190 U/I in men and 24-170 U/l in women, and for CK-MB levels
<25U/L. Reference range for cardiac troponin I levels is considered
<0,1 ng/ml. According to the most current approach [15], CK lev-
els in the blood serum respond to the exercise duration and inten-
sity, and there is smaller rise of CK concentration in athletes than
in sedentary, showing adaptation due to training. Nevertheless, in
athletes, interpretation of the baseline CK level in the blood serum
has to be following: 200 U/I —training adaptation, 200-250U/1 — el-
evated training levels, >300U/I — possible overtraining and muscle
damage [15].

Experimental procedures included measurement of the CK
and cTnl levels 24 hours before the strenuous exercise appropri-
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ate to the sport-specific peak-season intensity, immediately after
completion of the work-load, after 6 hours, 48 hours, and again
after 72 hours post-exercise.

Baseline (24 hours before exercise) and post-exercise clini-
cal assessment and echocardiography was performed within 6
hours, and then 48 hours after the strenuous session to evaluate
cardiac symptoms and measure ventricular function, volumes,
and wall motion. Echocardiography (M-mode, 2D, Doppler,
Tissue Doppler Imaging-TDI) was performed in accordance
with recommendations from the American Society of Echo-
cardiography (2015) [11]. The presence of significant valvular
disease or intracardiac shunts was excluded by means of color
Doppler. Left ventricular end-diastolic volume (LVEDV) and
end-systolic volume (LVESV), as well as biplane LV ejec-
tion fraction (EF), were calculated from four-chamber and two
chamber images, by modified Simpson rule. Mitral inflow mea-
surements were obtained from the four-chamber view, and early
filling LV velocity (E) and atrial filling velocity (A) waves, E/A
ratio as well as E wave deceleration time (DT) were measured.
TDI measurements were assessed in the apical four-chamber,
and diastolic myocardial velocities - peak early myocardial tis-
sue velocity (E"), peak late (or atrial) myocardial tissue velocity
(A’"), and E'/A’ ration were recorded, as well as and E/ E” ratio
was calculated. Right ventricular (RV) measurements and tricus-
pid annular plane systolic excursion (TAPSE) performed.

Above mentioned specific time point was chosen based on the
assumption, that 6 hours would allow sufficient time to develop and
detect inflammation, corresponding to the time when cTnl is typi-
cally detectable in ischemic models [1]. On the other hand, 48 hours
is sufficient recovery time due to high-level athletes’ physiological
adaptation to intensive physical training, among them in terms of
stabilization and recovery of CK concentrations in blood serum.

SPSS 26 software was used for statistical analysis. Obtained
data were processed according Student’s t-criterion, and data are
presented as mean + SD. The level of statistical significance was
set as p value <0,05.

Results and discussion. Retrospective analyzes of baseline
data obtained during off-season, after at least 1 week resting
period, showed no significant difference of CK levels between
athletes with NFO/OTS and control group, and the values didn’t
exceed reference range, p>0.05 (Table 1).

Pre-exercise clinical assessment of study groups did not re-
veal subjective or objective cardiac symptoms, whereas in total
5 athletes mentioned mild injury of lower extremities during
training and small pain associated to those injuries.

During the season pre-exercise measurements of CK in all ath-
letes — athletes with NFO, athletes with OTS and control athletes
exceeded off-season values, but were less than 300U/, and fell
within the “elevated training level” range (Table 2). Similar rising
trend of CK-NAC and CK-MB values was observed immediately
after exercise, reaching peak values after 6 hours in all athletes -
with NFO/OTS and control group, however, the peak values in
NFO athletes and OTS athletes were significantly greater than in
controls. The CK-NAC and CK-MB values after 48 hours of re-
covery were significantly higher than entry values in athletes with
NFO and athletes with OTS, but in controls it remained elevated
solely for CK-MB parameter. As for inter-group comparison, in re-

Table 1. Off-season measurement of the serum creatine kinase (CK) in studied groups

CK-NAC, U1 CK-MB, U/l
Athletes with NFO/OTS 1714£25.6 3.87+0.61
Control athletes 164+31.4 3.29+0.45
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covery phase, after 48 hours, CK-NAC and CK-MB values were
significantly higher in athletes with NFO and OTS athletes than in
controls, showing greater retention of biomarkers in blood serum
and slower/prolonged recovery, and CK-NAC levels falling within
the “possible overtraining and muscle damage” levels in OTS ath-
letes, even after 72 hours of recovery (Table 2). Concentrations of
cTnl increased markedly from baseline, reaching peak values after

6 hours in all athletes - with NFO/OTS and control group, however,
the peak values in athletes with NFO and athletes with OTS were
significantly greater than in controls, and at the same time, slightly
exceeded reference range. Cardiac Tnl levels were declining after
48 hours, but remaining significantly higher than entry values in ath-
letes with NFO and athletes with OTS. In these athletes pre-exercise
levels of cTnl values were reached after 72 hours of recovery (Table 3).

Table 2. Levels of CK-NAC (U/I) and CK-MB (U/I) in studied groups pre- and post-exercise (Mean+SD)

Pre-exercise Immedlate.ly after After 6 hours After 48 hours After 72 hours
exercise
O m O m O m o m O m
> | > = | Z Z > 5 > 5
e S S| ¥ S 3 o S S
Athletes 269+ 5.2+ 9.8+ 937+ 18.2+ 547+ 13.4+ 6.2+
withNFO | 346 | 059 | 302 | 061 | 626r | 43+ 7460 | 36en | O8I o
Athletes 276+ 5.4+ 493445.6 10.+ 955+ 19.1+ 601+ 152+ | 325+42.6 11.6+
with OTS 24,7 0.36 ? 0.42 81,3* 5.4% 56,25 A 3.9 AN 3.
Control 257+ 4.7+ 9,3+ 807+ 15.6+ 324.7+ 9.3+ 4.2
+ > +
athletes 56,8 0.81 461+74.4 0.45 54,1 2.7 57.3 2.5" 2434274 +3.7
*»<0,05 - CK-NAC and CK-MB data after 6 hours, compared between NFO/OTS athletes and CA;
= p<0,05 - CK-NAC and CK-MB data after 48 hours, compared between NFO/OTS athletes and CA;
A p<0,05 - CK-NAC and CK-MB data pre-exercise and after 48 hours;
M p<0,05 - CK-NAC and CK-MB data pre-exercise and after 72 hours
Table 3. Level of cTnl (ng/ml) in studied groups (Mean+SD)
Post-exercise
Pre-exercise i
Immedlate.ly after After 6 hours After 48 hours After 72 hours
exercise
Athletes with NFO | 0.021+0.026 0.052+0.078 0.128+0.092* 0.041+0.046= 0.024+0.035
Athletes with OTS | 0.031+0.017 0.070+0.043 0.137+0.061* 0.053+0.075= " 0.035+0.012
Control athletes 0.023+0.034 0.061+0.012 0.081+0.046 0.028+0.008 0.019+0.017
*0<0,05 - cTnl data after 6 hours, compared between NFO/OTS athletes and CA;
= p<0,05 - cTnl data after 48 hours, compared between NFO/OTS athletes and CA;
A p<0,05 - cTnl data pre-exercise and after 48 hours
Table 4. Echocardiographic variables of NFO/OTS athletes baseline (pre-exercise)
and after strenuous exercise: within 6 hours and after 48 hours, (Mean+SD)
Post-exercise
Variable Pre-exercise
Within 6 hours After 48 hours
LV EDV, ml 116422 103+£25% 115+£24
LV EDS, ml 41£17 38+21 40+26
LV EF, % 61+4 62+6 61+7
LA indexed volume, mL/m? 26+2 26+3 27+3
RV fractional area change, % 48+4 45+5 47£5
TAPSE, mm 2242 24+3 2342
E, m/s 0.78+0.11 0.69+0.17* 0.75+0.12
A, m/s 0.53+0.12 0.65+0.16* 0.59+0.11
E/A ratio 1.47+0.25 1.06+0.14* 1.40£0.09
DT, ms 209.14+29.78 214.35+24.01 210.23+£30.15
E’, cm/s 13.56+1.1 11.2341.8% 13.15+2.6
A’, cm/s 9.25+1.5 9.96+1.3% 9.46+1.7
E'/A’ 1.45+0.8 1.13+1,5% 1.38+1.6
E/ E’ ratio 5.67+1.1 6.15+1.7 5.70+1.5
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*0<0.05 post- versus pre-exercise
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When compared to pre-exercise echocardiography data, we
detected small, but significant decrease (p<0.05) of post-exer-
cise left ventricular end-diastolic volume, E/A ratio (due to a
decrease of the E wave and an increase of the A wave), and E’/
A’ ratio (due to a decrease of the E” wave and an increase of the
A’ wave), but all still within the conventional reference ranges
[11]. However, after 48 hours of recovery all mentioned changes
were normalized. Other measurements post-exercise were not
different from values observed pre-exercise. Thus, our study
demonstrated that after strenuous workload LV systolic function
as well as RV systolic parameters are preserved and there are
only small decrease of LV diastolic volumes and minor signs of
diastolic impairment detectable, even though transient, due to
slight modifications of the LV filling patterns, but without ad-
ditional signs of diastolic dysfunction (Table 4).

A, mitral A wave filling velocity; A’, peak late (or atrial) myo-
cardial tissue velocity; DT, mitral deceleration time; E, mitral E
wave filling velocity; E’, peak early myocardial tissue veloc-
ity; LVEDYV, left ventricular end-diastolic volume; EF, ejection
fraction; LVESYV, left ventricular end-systolic volume; HR, heart
rate; LA, left atrium; LV, left ventricular; RV, right ventricle;
TAPSE, tricuspid annular plane systolic excursion

Post-exercise clinical assessment of the studied athletes didn’t
reveal any significant cardiac symptoms, whereas most of the
athletes noted continuous trauma during game/combat con-
tact events (football, basketball, rugby, boxing) and associated
muscular pain of various severity, though, quite rapid recovery
in vast majority of cases. Herewith, 2-year follow-up and ret-
rospective analyze demonstrate that most of the OTS athletes
showed no signs of full recovery. Three athletes (football player
and two wrestlers) struggled from muscular pain, mostly lower
limbs, and cramps in lower limbs. After 6 month of follow up,
these athletes were not able to train regularly because of slow re-
covery from training and the presence of muscle pain and gener-
al fatigue, contributing to a detraining. Other OTS athletes were
able to train regularly with some cautious planning, but their
training volume had not returned to normal and they required
more time for recovery from a training session than usual.

In our study prevalence of NFO and OTS was seen in team
sports (football, water-polo, rugby, basketball) and in sporting
disciplines with mixed high and high-to-moderate intensity
workload (boxing, wrestling), among them 27(62,8%) NFO and
4 (9,3%) OTS cases, particularly, majority of NFO/OTS were
revealed in wrestling: NFO- 19(44,2%) and OTS- 4(9,3%) [4].
Most of these sports can be considered as “tackle plays” (foot-
ball, rugby) or “combats” (boxing, wrestling) causing muscular
injury. Muscle damage and disruption of skeletal muscle mem-
brane may cause plasma CK leakage. Higher pre-exercise values
of CK compared to off-season, can be associated with various
severity (mostly mild) of muscular trauma which may occur
during training or competition, though, their persistence can
be a signal of overtraining. However, in athletes, persistently
elevated CK levels, and at the same time, reduced exercise
tolerance can be suggestive of OTS. With regards of markers
of myocardial injury, increased CK-MB levels post-exercise,
though, never exceeding upper cut-off value, and c¢Tnl slight-
ly exceeding conventional reference range after 6 hours of
strenuous exercise, may represent reversible involvement of
cardiomyocyte membrane, benign by nature, caused by ex-
cessive cardiac workload. These changes were not associated
with any sustained alterations of echo-parameters of LV and
RV systolic and diastolic functions, and do not reflect clini-
cally threatening myocardial damage. Minor diastolic chang-
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es can be attributed to the isolated modification of the trans-
mitral inflow pattern due to adaptation to the post-exercise
haemodynamic changes rather than intrinsic alterations in LV
relaxation or compliance properties [2].

Detection of elevated values of cardiac markers after strenu-
ous exercise can be linked to increased cellular permeability and
cardiac troponin leakage. On the other hand, oxidative stress
existent in OTS athletes [6] may significantly contribute to in-
crease of cardiomyocyte membrane permeability, owing higher
values of ¢Tnl in this group compared to controls and athletes
with NFO. The release of troponins from the cardyomyocites
was transient and recovered quite rapidly, without irreversible
pathophysiological and clinical consequences. Bearing in mind
that after 48 hours of recovery in athletes with NFO and athletes
with OTS the CK levels were still high, the training regimen
comprised of proper set of intensive-to-less intensive exercise
sessions and corresponding duration of recovery phases should
be suggested. Such strategy could prevent overtraining, as well
as could interrupt NFO to OTS progression.

Conclusions. In our study sport-specific intensive exercise
could cause mild injury to skeletal muscle and transient increase
of the CK-MB and cardiac Tnl, without irreversible pathophysi-
ological and clinical consequences, and any sustained alterations
of echocardiographic parameters of systolic and diastolic func-
tions, suggesting mostly benign cardiac involvement, though
amplified by existent oxidative stress in athletes with OTS.
Monitoring responses via alterations of biochemical parameters
can be helpful to guide athletic training, reveal incomplete re-
covery and suggest trauma or overtraining, and prevent OTS or
interrupt NFO to OTS progression.
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SUMMARY

ASSESSMENT OF EFFECTS OF NON-FUNCTIONAL
OVERREACHING AND OVERTRAINING ON RE-
SPONSES OF SKELETAL MUSCLE AND CARDIAC BI-
OMARKERS FOR MONITORING OF OVERTRAINING
SYNDROME IN ATHLETES

Kajaia T., Maskhulia L., Chelidze K., Akhalkatsi V.,
Kakhabrishvili Z.

Thilisi State Medical University, Georgia
The aim was to study the effects of non-functional overreach-
ing and overtraining on responses of biomarkers of the skeletal

muscle cell (CK-NAC) and cardiomyocyte injury (¢Tnl and
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CK-MB) and their use in monitoring OTS. In 43 athletes with
non-functional overreaching (NFO)/overtraining syndrome
(OTS) and 40 athletes without NFO/OTS —control athletes (CA)
off-season measurements of creatine kinaze (CK-NAC and CK-
MB) were performed, followed by peak-season evaluation of
the dynamic of CK-NAC, CK-MB and cardiac troponin I (cTnI)
changes. CK and c¢Tnl levels were obtained 24 hrs before the
strenuous exercise appropriate to the sport-specific peak-season
intensity, immediately after completion of the work-load, after
6, 48, and 72hrs. Baseline and post-exercise clinical assessment
and echocardiography were performed in 6 and 48 hrs after
strenuous session.

Similar rising trend of CK-NAC, CK-MB, and cTnl levels
was observed immediately after exercise, reaching peak val-
ues after 6 hours in all athletes, though, significantly greater in
NFO/OTS athletes than in controls. After 48 hours of recovery
in athletes with NFO/OTS CK-NAC, CK-MB, and ¢Tnl values
were significantly higher than on entry, showing slower recov-
ery. CK-NAC fell within the “possible overtraining and muscle
damage” levels in OTS athletes, even after 72 hours of recov-
ery. Most of the athletes noted continuous trauma during game/
combat contact events, though, mostly recovered after 48 or 72
hours. Two year follow-up showed no signs of full recovery
in the OTS athletes. Echocardiography didn’t reveal any sus-
tained alterations of systolic and diastolic functions, or clinically
threatening myocardial damage, only minor diastolic changes
due to adaptation to the post-exercise haemodynamic. Elevated
values of cardiac markers after strenuous exercise can be linked
to increased cellular permeability and cardiac troponin leakage,
amplified by oxidative stress existent in OTS athletes.

In our study sport-specific intensive exercise caused mild
injury to skeletal muscle and transient increase of the CK-MB
and cTnl, without irreversible pathophysiological and clinical
consequences, suggesting mostly benign cardiac involvement,
though amplified by existent oxidative stress in athletes with
OTS. Monitoring responses via alterations of biochemical pa-
rameters can be helpful to guide athletic training, and prevent
OTS or interrupt NFO to OTS progression.

Keywords: Non-functional overreaching, overtraining syn-
drome, biomarker, skeletal muscle damage, cardiomyocyte
damage.

PE3IOME

OIEHKA D2®®EKTOB HE®YHKIHWOHAJBHOI'O
INEPEHAIIPS’)KEHUSA U IIEPETPEHUPOBKUN HA PE-
AKIUWIO CKEJIETHBIX MbIIII U CEPAEYHBIX BUO-
MAPKEPOB, C HEJbIO MOHUTOPUHTA CHUHIPO-
MA IIEPETPEHUPOBKHU CIIOPTCMEHOB

Kamxkaus T.3., Macxysius JI.M., Yeaunze K.JI.,
Axankanu B.U., Kaxaopumsuiau 3.1

Tounucckuii 20cyO0apcmeeHnblil MeOUYUHCKULL YHUSepcumen,
I pysus

Llensto uccnenoBanys SBUIIOCH ONPE/IeNIEHNE OTBETHOMN peak-
1y 6uomapkepos nospesxaeHus ckeneTHeIX Mpln (CK-NAC)
1 MuokapuonuTos (cTnl u CK-MB), BbI3BaHHO# HedyHKIHO-
HaJIbHBIM I€PEHANPSDKCHUEM U IIEPETPEHUPOBKOM, 11 MOHUTO-
pPHUHIa CHHAPOMA [1€PETPEHUPOBKU CIIOPTCMEHOB.

VY 43 cnopTcMeHOB ¢ He(QYHKIMOHAIBHBIM HepeHarnpsiKe-
uueMm (H®IT)/cunapomom neperpenupoBku (CII) m cmop-
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tcMeHoB 6e3 HOTI/CII (koutponbhas rpynmna - KI') mepen Ha-
4aJIoM CIOPTHBHOIO CE30HA OLIEHUBAJICS YPOBEHb KpEaTHH-
kunHa3bl - CK (CK-NAC u CK-MB), 3arem, Ha nuke ce3oHa,
uccienoBanach JuHaMuka usmeHenuil B yposHsax CK-NAC,
CK-MB u kapauansnoro tpomnonuna I (cTnl). M3mepenus
koHueHtpauud CK u ¢Tnl npoBenens! 3a 24 yaca nepej uH-
TEHCHBHOMH, COPT-CHenn(PUIESCKOH, COOTBETCTBYIOIIEH MUKY
CE30Ha Harpy3Koii, 3aTeM cpa3y [0 OKOHYaHUH, cIycTs 6, 48,
u 72 yaca nocne Harpy3ku. [IpoBeneHs! HauanbHas U nocie-
HarpysouHas (crycTs 6 u 48 4acoB) KIMHMYECKasl OLCHKA U
IXOKapaHorpadus.

OpunakoBas tenaeHuus pocra yposHeit CK-NAC, CK-MB
u cTnl oTMeueHa y Bcex CIIOPTCMEHOB cpasy 110 OKOHYaHUH Ha-
IPy3KH, KOTOpast AOCTUTaJla TUKOBBIX 3HAYECHUH CIIyCTs 6 4acoB
u 6b11a toctoBepHo Bbiie y HOTI/CIL, yem y cniopremenos KT
Cryctst 48 wacoB BoccraHoBieHus y criopremeno ¢ HOIT/CIT
ypoBHu CK-NAC, CK-MB u cTnl 6bu1n 10CTOBEpHO BbILIE,
4yeM Nepesl Harpy3Koil, 4To CBUIETENbCTBYET O MEAJICHHOM BOC-
cra"oBieHuu. Y crnoprecMmeHoB ¢ CII xonuentpauus CK-NAC
COOTBETCTBOBAJIA YPOBHIO “‘BO3MOKHAs NEPETPEHUPOBKA U IO-
BPEXICHUE MBIIII Ja)ke Iocie 72 4acoB BOCCTAHOBJICHMUSL.

BonpmmHCTBO CIIOPTCMCHOB OTMEHAJIM YacTyrO TpaBMy BO
BPEMsI UTPOBBIX/00EBBIX KOHTAKTHBIX COOBITHIA, OHAKO, B OC-

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
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HOBHOM, crycTs 48 mnn 72 yaca BoccTaHaBiIMBach. J[Ba roma
HaOJIIO/ICHHs HE BBISIBUIIM [IPH3HAKOB MOJIHOTO BOCCTAHOBJICHHS
y criopremeHoB ¢ CIT. Dxokapauorpadus Kakux-1mdo ycTonuu-
BBIX M3MCHEHUI CHUCTOINYECKOW M JAMACTONMYECKON (YyHKLHUIA
cepALa WIK KIMHUYECKH YIPOXKAIOLIEr0 TOBPEKACHUS MHOKap-
Jla HE BBIABHJIA, OTMEYAIMCh TOJBKO HE3HAYMTEJIbHBIC TUACTO-
JIMYECKUE U3MEHEHUS BBUAY aJanTaliy K TeéMOANHAMUYECKUM
U3MEHEHHUsAM mocie Harpy3ku. OOHapyKeHHe MNOBBIILICHHBIX
3HAUCHUH CEePJCYHBIX MapKEPOB I1OCJIC HHTEHCUBHBIX HArpy30K,
I10 BCEH BEPOSTHOCTH, CBSI3aHO C MOBBILIEHHOM KJIETOYHON Mpo-
HHMI[AEMOCThI0 U yTeukol cTnl, ycuneHHOH okcnaalMoOHHBIM
CTPECCOM, CYILECTBYIOLMM y crioprecMeHos ¢ CII.

CriopT-crienuduyeckue HHTEHCHUBHbBIE HATPY3KHU MOTYT BbI-
3BaTh JIETKOC MOBPEXKJIECHUE CKEJIETHBIX MBI U BPEMEHHOE
yBeauuenne CK-MB u cepaeunoro Tnl, 6e3 HeoOpaTUMBIX
naroGHU3HOIIOTHYECKUX M KIMHUYECKHX ITOCIEJACTBHU, YTO
IpelIoaaraeT B OCHOBHOM JJ0OOpOKayeCTBEHHbIE U3MEHEHMUS,
YCHWJIMBAIOIUECS CYIECTBYIOIIMM OKCHUAALMOHHBIM CTpec-
com y crioprecmenoB ¢ CII. Mcnonp3oBanue uameHeHuit 6uo-
XMMHUYECKHX [apaMeTPOB C eJIbI0 MOHUTOPHHTA 00ECIIeUHT
BO3MOYXHOCTb YIPAaBJICHUS CIOPTHUBHBIMU TPEHUPOBKAMH,
npenorspauienuss CII unu npepblBaHUsS MPOrpPecCUpPOBAHUS
H®II B CII.
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PREVALENCE OF HYPERURICEMIA IN PATIENTS WITH CHRONIC HEART FAILURE

'Sanikidze Q., 2Mamacashvili I., 'Petriashvili Sh.

Aleksandre Aladashvili Clinic, *Thilisi State Medical Unversity, The First University Clinic, Georgia

Hyperuricemia (HU) is a common metabolic disorder,
which approximately affects 5% of the general population.
Its prevalence among hospitalized exceeds 25% [12]. As-
ymptomatic hyperuricemia is defined as elevated serum urate
levels in the absence of signs and symptoms of monosodium
urate crystal deposition disease. Asymptomatic hyperurice-
mia is frequently associated with hypertension, chronic kid-
ney disease and cardiovascular diseases [1]. Currently, hy-
peruricemia is considered as a poor prognostic factor and a
potential determinant of heart failure (HF) development.

The association between elevated uric acid (UA) levels
and HF has been known for almost 50 years. Many studies
have revealed a connection between increased UA levels and
the New York Heart Association (NYHA) functional class;
namely, increased HF symptoms, reduced exercise tolerance,
systemic congestion and decreased cardiac function [2-4].

HU is correlated with a higher risk of development of HF.
Studies showed that it has an unfavorable effect on the outcome
of patients diagnosed with HF. A recent meta-analysis showed
that, for every 1 mg/dl increase in serum UA, the odds of de-
veloping HF increase by 19% and the risk of all-cause mortality
by 4% [5-7].

Although the positive relationship between increased UA lev-
els and existence and severity of chronic HF, the clinical and
prognostic role of increased levels of UA in acute settings re-
mains controversial and still needs further evaluation.

Material and methods. 126 patients with HF who have
been admitted to the hospital since September 2019 were in-
cluded in the study. 75 patients with HF diagnosis and hy-
peruricemia were included in the main group. 51 HF patients
without increased UA level consisted a control group. Inclu-
sion criteria were as follows: patients age 18 years and more,
left ventricular ejection fraction 45% or less documented by
echocardiography and signs and symptoms of chronic HF.
Written informed consent was obtained from all the study
participants. Patients with acute infection, autoimmune disor-
ders, severe renal disease (an estimated glomerular filtration
rate (¢GFR) <30 ml/min/1.73 m?), liver failure and suspected
malignancy were excluded from the study. All patients under-
went a standardized clinical evaluation, including physical
examination, determination of NYHA class and body mass
index, full blood count and clinical chemistry, including cre-
atinine for kidney functional assessment and serum ferritin
for evaluation the level of iron metabolism.

Renal dysfunction was diagnosed if the eGFR was below
60 ml/min/1.73 m?, diabetes mellitus, if patients reported a
history of diabetes or were on anti-diabetic drugs, and chron-
ic obstructive pulmonary disease (COPD), if patients were
on pharmacotherapy or had been previously diagnosed with
COPD. Hyperuricemia was defined according to the World
Health Organization criteria as uric acid level >5.7 mg/dl in
women and >7 mg/dl in men. Echocardiographic assessment
included interventricular septum thickness (IVS), posterior
wall thickness (PW), left ventricular end diastolic diameter
(LVEDd), left ventricular diastolic function (LVDF), left
ventricular mass index (LVMI) and left ventricular ejection
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fraction (LVEF). The LVEF vas calculated using Simpson’s
method. Assessment of exercise capacity was performed by
a 6-min walk test. Exercise capacity was categorized as re-
duced, if patients could not perform the median walking dis-
tance during the 6-min walk test.

Continuous variables are given as means with standard
deviations. Non-normally distributed variables (serum uric
acid, serum creatinine, serum C-reactive protein) were
long-transformed to achieve normal distribution before
analysis. Student’s ¢ test was used to test for between-
group differences. P values of <0.05 were considered as
statistically significant.

Results and discussion. Baseline characteristics are given in
Table 1.

According to the data given in a Table 1, HU was present in
75 (59.5%) patients. Most patients in both groups were men.
Mean age of patients with HU was higher in comparison with
the mean age of control group patients (73.2+9.1 vs 65.2+8.1;
P<0.05). Body weight was not different between the groups.
Majority of patients were hypertensive in both groups (61
(81.3%) and 39 (76.4%); respectively). More patients with
HU had Patients with diabetes mellitus were more in a main
group (28(37.3%) vs 15 (29.4%); respectively. P<0.05). HF
etiology was predominantly ischemic in both groups: 51
(68.0%) and 30 (58.8%), respectively. The NYHA distri-
bution was 8% and 19.6% for NYHA class II, 78.66% and
58.8% for class 111, and 21.3 and 35.2% for class IV. Patients
with HU had significantly low LVEF (38.2+7.0 vs 44.5+5.1;
respectively. P<0.05).

Main group patients had higher levels of serum C-reactive
protein, lower levels of hemoglobin and estimated GFR. In
contrast, chronic obstructive pulmonary disease and total
cholesterol did not differ between the two groups (p=NS). No
differences were recorded for body weight, diastolic blood
pressure or serum creatinine.

The echocardiographic parameters of HF patients with
and without HU are summarized in Table 2. Patients with
HU had significantly thicker IVS, than those without HU
(10.49+2.9 vs 10.93+1.64mm, respectively. P<0.006).
LV mass index was larger in patients with HU (P<0.001);
There were no significant differences in LV end-systolic
(LVESd) and end-diastolic (LVEDd) dimensions; Addi-
tionally, there were no differences in LV diastolic func-
tional parameters, the E, A, and E/A ratio were not sig-
nificantly different between patients with and without HU.

Totally 75 patients, 50 from main group and 25 from the
control group, underwent to the 6-min walk test; The results
are presented in a Table 3.

In both groups was decreased average distance walked and
percentage of expected distance for healthy persons. Study re-
sults point out that female gender, higher NYHA class, low level
of LVEF, the presence of hyperuricemia, lower than normal
eGFR predict lower exercise capacity.

There was seen negative correlation between serum uric acid
levels and left ventricular ejection fraction; therefore, higher
NYHA classes were related with the higher levels of uric acid.
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Table 1. Baseline characteristics of HF patients with HU versus without HU

Characteristics Patients with HU, n=75 Patients without HU, n=51 P
Age (years) 73.249.1 65.2+8.1 <0.05
Male gender (%) 60 50
Body weight (kg) 80.2+8.2 79.1+7.0 0.16
Heart rate (min) 75.5¢7.2 73.7£7.3 <0.05
Systolic BP (mmHg) 135«15.5 130£17.2 <0.05
Diastolic BP (mmHg) 70.0+8.2 71.5+8.1 0.16
Hypertension (%) 61 (81.3%) 39 (76.4%) 0.16
Renal dysfunction (%) 33 (44%) 10 (19.6%) <0.05
COPD (%) 10 (14.3%) 9 (17.6%) 0.16
Diabetes mellitus (%) 28 (37.3%) 15 (29.4%) <0.05
Ischemic etiology (%) 51 (68 %) 30 (58.8%) 0.26
NYHA class II 6 (8%) 10 (19.6%) <0.05
NYHA class ITT 59 (78.66%) 30 (58.8%) <0.05
NYHA class IV 16 (21.3%) 18 (35.2%) 0.16
LVEF (%) 38.2+7.0 44.545.1 <0.05
Anemia (%) 45 (60.0%) 20 (39.2%) <0.05
Hemoglobin (g/1) 110.8+6.1 133+4.1 <0.05
Total cholesterol, mg/dl 175.4+42.4 179.0+41.4 0.13
HDL cholesterol, mg/dl 48.4+14.6 50.7£19.4 <0.05
LDL cholesterol, mg/dl 99.0+33.9 101.7+£34.4 <0.05
Serum creatinine (umol/L) 106.4£25.5 102.7£16.7 0.1
eGFR (ml/min 1.73m?) 53.2423.2 69.7+26.3 0.1
CRP (mg/dl) 4.5+1.1 4.240.9 <0.05

Table 2. Echocardiographic parameters in HF patients with and without HU

Patients with HU, n=70 Patients without HU, n= 56 P
Interventricular septum thickness, mm 10.49+2.9 10.93+1.64 P<0.006
LV end-diastolic dimension, mm 47.7£9.4 45.7+8.7 P<0.026
LV end-systolic dimension, mm 30.6+8.6 29.4+7.4 P<0.149
Posterior wall thickness, mm 11.3£2.2 11.3£3.7 P>0.927
Diastolic function 4.1£1.3 4.08+1.1 P<0.05
LV mass index, g/m? 120.8+21.5 105.0+18.4 P<0.001

Table 3. 6-min walk test results in a different study population

Characteristics Distance - m % of expected distance for healthy persons
Hyperuricemia 207.4+6.2 42.443.4
No hyperuricemia 225.8+6.7 55.1+£2.1
NYHA I 224.6+5.8 52.544.8
NYHA I 184.2+6.1 40.3+1.5
Men 232.2+1.0 43.5+3.5
Women 192.6+3.1 39.1£2.0
eGFR<60 ml/min 217.5¢7.0 49.240.0
eGFR>60 ml/min 186.7+£3.7 41.54£3.0
LVEF <40 190.6+5.6 40.3£3.5
LVEF >40 181.34£5.8 37.7+2.5

86




GEORGIAN MEDICAL NEWS
No 2 (311) 2021

Possible consequences of HU complicating HF have more
recently been attracting increasing attention. Palazzuoli et al.
studied more than 300 patients with a diagnosis of congestive
heart failure and revealed a high serum uric acid rate in 59%
of patients with CHF [1]. Studies demonstrated that the se-
rum UA level is associated with the incident HF. Krishnan et
al. showed that subjects whose serum UA was more than 6.3
mg/dl had a 2.1 — fold higher risk of incident HF compared
with those whose serum UA level was less than 3.4 mg/dl
in 4912 individuals from the Framingham off-spring cohort
[9]. Holmes et all. demonstrated that serum UA was an in-
dependent predictor of HF development in 417 734 Swedish
individuals who underwent health check-ups in out-patient
clinics [8]. Results of present study are in an agreement with
these clinical studies. Our findings regarding HU prevalence
and its role in HF development and severity are in an accor-
dance with published data from several clinical cohorts.

Conclusion. This study demonstrated high prevalence of
HU in patients with chronic heart failure. Despite high preva-
lence of HU in patients with HF, its meaning historically was
underestimated in regards of prognosis. Given the clinical
relevance, treatability, and independent association with re-
duced exercise capacity, existence of HU should be defined
in all the patients with chronic heart failure to avoid future
complications.
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SUMMARY

PREVALENCE OF HYPERURICEMIA IN PATIENTS WITH CHRONIC HEART FAILURE

ISanikidze Q., 2Mamacashvili 1., 'Petriashvili Sh.

!Aleksandre Aladashvili Clinic, *Thilisi State Medical Unversity, The First University Clinic, Georgia

The aim of our study was to study prevalence and clini-
cal importance of Hyperuricemia (HU) in patients with heart
failure (HF).

126 patients with HF were involved in a study. Main group
included 75 patients with HF and HU. 51 patients with HF
without HU were included in the control group. All patients
underwent to a standardized clinical evaluation, including
physical examination, determination of NYHA class and
laboratory studies; namely, full blood count, serum uric acid,
creatinine and ferritin. Assessment of exercise capacity was
performed using a 6-min walk test. Echocardiographic as-
sessment included interventricular septum thickness, left
ventricular systolic and diastolic dimensions, left ventricular
diastolic function, posterior wall thickness, left ventricular
mass index and LVEF.

Patients with HU had higher prevalence of diabetes mel-
litus than patients without HU. Patients with HU had sig-
nificantly lower LVEF (38.2+7.0 and 44.5+5.1; respectively.
P<0.05). No differences were recorded for body weight,
diastolic blood pressure, platelets, serum creatinine, or pres-
ence of chronic obstructive pulmonary disease. Patients
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with HU had significantly thicker IVS, than those without it
(10.4942.9 vs 10.93 +1.64mm; respectively. P<0.006). LV
mass index was larger in patients with HU (P<0.001); There
were no significant differences in LV end-systolic (LVESd)
and end-diastolic (LVEDd) dimensions. Additionally, there
were no differences in LV diastolic functional parameters.

In both groups was decreased average distance walked and
percentage of expected distance for healthy persons. Study
results point out that female gender, higher NYHA class, low
level of LVEF, the presence of hyperuricemia, lower than
normal eGFR predict lower exercise capacity.

Presented study demonstrates high prevalence of HU in
patients with chronic heart failure. Despite high prevalence,
historically the meaning of HU was underestimated in pa-
tients with HF. Taken into account the clinical relevance,
treatability, and independent association with reduced exer-
cise capacity, it is highly recommended to define HU level
in all the patients with chronic heart failure to avoid future
complications.

Keywords: serum uric acid, hyperuricmia, exercise capacity,
heart failure.
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PE3IOME

PACITPOCTPAHEHHOCTb THITIEPYPUKEMUHU Y TAIHUEHTOB
C XPOHAYECKOM CEPIEYHOMN HEJOCTATOYHOCTbIO

ICanuxnaze K.T., 2Mamaunamsuiau U.0., 'Tlerpuamsuiau LT,

!Knunuka um. A. Anadaweunu, *Tounucckui 20CyoapcmeeHHblll MeOUYUHCKULL YHUGepcumen,
Iepsas ynusepcumemcrasn kaunuxa, I pysus

Ienbro McceioBaHus SIBUJIOCH U3YUEHHE PACIIPOCTPaHEHHO-
CTH ¥ KIMHMYECKOTO TEUCHUsI TMIEPYPUKEMHH Y MALUCHTOB C
Cep/IeYHOH HEO0CTATOYHOCTHIO.

HabGmionanucy 126 manueHTOB ¢ CepAeYHOM HexocTaroy-
Hocthio (CH). OcHoBHast rpymma cocrostia u3 75 (59,5%)
nanueHToB ¢ rumnepypukemuedt (I'Y) u koHTponbHas rpymmna
— 51 (40,4%) mamwment ¢ CH 6e3 I'Y. Bce nanueHThl mponuu
CTaH/IAPTU3UPOBAHHYIO KIMHUYECKYIO OLICHKY, BKJIodas (u-
3u4eckoe oOciiejoBaHue, omnpeneneHue xponudeckoit CH mo
¢yukumonansHoit kiaccudukanmn NYHA u nmabGoparoprbie
nccienoBanns. OIEHKAa TOJICPAHTHOCTH K (DU3MYECKO Ha-
Ipy3Ke IIPOBEIEHa TECTOM O-MUHYTHOH XOIbOBI. BhImonHeHO
axoKkapauorpaduueckoe uccienosanue. Y 61 (81.3%) manuen-
Ta OCHOBHOUM rpynmbl U 39 (76.4%) manueHTOB KOHTPOJIBLHON
IPYIIBl BBISBICHA apTepuanbHas runeprensus; y 28 (37.3%)
nanueHToB ¢ ['Y BbIsABIIEH caxapHblid auabet; B 00eux rpymnmax
CH 06buta mpenMyIiecTBeHHO umeMudeckoit; 59 (78.66%) ma-

eHToB ¢ ['Y 1 30 (58.8%) 6e3 'Y mpunamiexanu k [11 kinacey
NYHA, nauueHTsl 0CHOBHOM I'pYIIIbI UMEIU 3HAYUTEIBbHO HU3-
Kyt (pakiuo BeiOpoca sesoro xenynaouka (LVEF). Paznuunit
[0 Macce Tela, AUACTOIIMYECKOMY JABJICHUIO KPOBH, TPOMOO-
[UTaM MJIA KPEaTUHUHY CBIBOPOTKH HE BBISIBIICHO. [ MIiepypuke-
MUl CBsI3aHA CO 3HAYUTEIIBHO OoJiee BRICOKUM KiaccoM NYHA.
Beusieieno, uto mon, knace NYHA, LVEF, ckopocts kiy6ou-
KOBOI (DMIIBTpALIY KOPPEIUPYIOT ¢ O0Jiee HU3KOI TOJIepaHTHO-
CTBIO K (u3nueckoil Harpy3ke. [IpoBeneHHOE HccieoBaHue Jie-
MOHCTPHUPYET BBICOKYIO PaCIPOCTPaHECHHOCTh ['Y y marueHToB
C XPOHMYECKOH CeplieyHON HenocTaTouHoCThio. HecmoTps Ha
BBICOKYIO PaclpoCTPaHCHHOCTh, 3HAUCHUE TUTICPYPUKEMHUU 10
ceil 1eHp HeooneHeHo y nauuentos ¢ CH. IIpunumas Bo BHU-
MaHUE KJIMHUYCCKYO 3HAYUMOCTh, H3JICYUUMOCTD M TOJICPAHTHO-
CTBIO C HU3KOH (DU3MUECKOI HArPY3KOid, aBTOPhI PEKOMEHIYIOT
OIpeselsiTh ypoBeHb 'Y y Bcex MalnueHToB ¢ XPOHUUYECKOH cep-
JICYHON HEJIOCTaTOYHOCTBIO.
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FACTORS ASSOCIATED WITH DECLINE OF FEV1
IN CHRONIC OBSTRUCTIVE PULMONARY DISEASE

Lobzhanidze K., Sulaqvelidze M., Tabukashvili R.

N. Kipshidze Central University Clinic, Thilisi, Georgia

Chronic obstructive pulmonary disease (COPD) is a major
cause of illness and death worldwide [19]. As a chronic disease
COPD is phone to progress for years and mortality rate is as-
sociated with both disease severity and its complications. Since
2016 COPD has been considered as the third-leading cause of
death worldwide [3,8] and consequently the great problem in
healthcare system in the terms of disease prevention and man-
agement [2]. According to the WHO COPD is reported as a
global challenge for the modern health care system. Mortality
rate due to the disease accounts for 2.75 million cases annually
and it is predicted to increase disease morbidity and mortality
due to environmental pollution as well as prolongation of life-
time of population in the future.

Chronic obstructive pulmonary disease is a heterogeneous,
chronic inflammatory process of the airways often involving de-
struction of adjacent alveoli and vasculature. Symptoms range
from chronic productive cough to debilitating dyspnea. Disease
trajectory can vary from years of stability to devastating acute
exacerbations and respiratory failure [9]. Exacerbations or epi-
sodes of acute worsening of the respirator symptoms are general
characteristic of COPD. Exacerbations itself accelerate the de-
cline in lung function resulting in reduction of physical activity,
quality of live, and increased risk of death. The main charac-
teristic of the lung function is forced expiratory volume in one
second (FEV ), the maximum amount of air that the subject can
forcibly expel during the first-second following maximal inhala-
tion [11]. FEV1 can be used to assess lung function capacity and
categorize the severity of COPD.

Decline of FEV1 as a direct indicator for the lung function ca-
pacity is one of the most unfavorable prognostic sing of COPD,
associated with deterioration of lung function, frequency of dis-
ease exacerbations and increased risk of mortality [5,24,25]. De-
spite the importance of the issue factors that are associated with
progressive decline of FEV1 in COPD, is still area of challenge
in medicine. Active smoking and frequency of exacerbations re-
liably correlate with the dynamics of FEV1 decline [13]. Smok-
ers are at greater risk of premature mortality than nonsmokers
in COPD [15]. The other factor that may be related to disease
progression and poor outcome is possibly the obesity. Although
there is no evidence regarding the impact of body mass index
(BMI) on severity and prognosis of COPD [4,21,20,23]. So, as-
sessment of those relations are both useful and important [10].
At the same time, there is heterogeneous information regard-
ing the influence of such such factors as age, comorbiditis and
duration of COPD on disease progression and severity, mMRC
(Modified Medical Research Council Questionnaire) gradation,
Functional Questionnaire score, COPD duration, which are in
correlation with FEV1 progressive deterioration during COPD
[21,16] The quite ambiguous data raises questions and needs
for more profound and thorough investigations regarding the
risk factors and predictors that contribute to more severe forms
of the disease, frequency of exacerbations and poor outcome
[1,6,17,18]. Identification of risk factors and reduction their ex-
posure are important steps in prevention, management and prog-
nosis of COPD.
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According to the above mentioned the purpose of the study
is to trace and reveal the correlation between the deterioration
of FEV1 and those risk factors that may be associated with the
worsening of lung function in order to develop disease manage-
ment strategy to prevent progression and improve the outcome
of the disease.

Purpose of the study was to investigate the correlation be-
tween the pulmonary functional indexes, including FEV1 and
various risk factors that deteriorate lung functional capacity
and cause poor outcome of COPD. Study results will promote
better understanding of COPD’s risk stratification which will
improve disease management and outcome by prevention of
modifying risk factors. The clinical evaluation of the patients
with COPD included: gender, age, BMI, tobacco consumption
(active or ex-smoker), history, presence of comorbidities; The
severity of COPD was assessed by MMRC, CAT questionnaires,
GOLD (Global Initiative for Chronic Obstructive Lung Disease)
criteria, frequency of the disease exacerbations (determined as
deterioration of COPD symptoms, that requires treatment with
antibiotics or/and with glucocorticoids, or hospitalization).

Material and methods. The study was conducted at the
L.T.D. “N. Kipshidze Central University Clinic”. Pulmonary
functional status was assessed by spirometry. To identify the
severity of the disease we used criteria provided by GOLD [8].

The study included 78 patients. Demographic and clinical
characteristics of the patients are given : Gender- Male -50
(64,10%), Female- 28 (35,90%), Age 61,56+£10,72, Age of
starting COPD complaints-54,92+10,52, Duration of COPD-
6,64+4,05, Former Smoker-50,00 (64,10%), Smoker-28,00
(35,90%), P/Y-35,21£25,72, Duration of smoking-28,45+10,77,
BMI-28,45+10,77, Normal Body Mass-20(25,64%), Excessive
weight-18(23,08%), Obesity-40(51,28%), Treatment in His-
tory- Was not treated-26 (33,33%), Salbutamol-28(35,90%),
Combined therapy-24 (30,77%), Exacerbation in history- No
- 62 (79,49%), Yes - 16(20,51%), mMRC-gradation- Grade2-
42(53,85%), Grade3- 36(46,15%), Questionnaire on Lung func-
tion-12,36+2,78, Arterial Hypertension-70(89,74%), CAD. an-
gina of effort -26 (33,33%), Heart failure-10(12,82%), Atrial
fibrillation-2 (2,56%), Type 2 diabetes -16(20,51%), Dyslipid-
emia -38(48,72%), Chronic kidney disease -2 (2.56%).

Identify the risk-factors that influence on severity, prognosis
and outcome of COPD multiple regression analysis (Pearson
coefficient R?, reliability considered as the value p<0.05) was
performed including such factors as: age, BMI (kg/m?), smoking
(age/pack), comorbiditis, duration of COPD, frequency of hos-
pitalization due to exacerbation. We also used mMRC (Modified
Medical Research Council Questionnaire) gradation, Functional
Questionnaire score.

Results and discussion. Statistically reliable correlation was
not revealed between COPD severity and such factors as pres-
ence of comorbiditis and Functional Questionnaire score. As to
tobacco consumption, there was not revealed statistically reli-
able correlation, although smoking is among reliably proved
risk-factors that provoking progression of the disease. Relation-
ship of disease severity with other risk-factors and their statisti-
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Table 1. Correlation Coefficients and Reliability values determined by Multiple linear regression pattern

# Risk-factor Coefficient Coeff SE t-stat p-value

b -5.3668 2.2012 -2.4381 0.0159
Fl1 Age Bl -0.2841 0.1051 -2.7042 0.0076
F2 BMI B2 -1.9836 0.0875 22.6767 <0.0001
F5 mMRC p5 -7.4719 2.6276 2.8436 0.0051
F7 COPD Duration B7 -1.0925 0.2838 3.8497 0.0003
pg | Hospitalization Frequent B8 - 0.1895 03221 -0.2808 0.0056

Cases in Anamnesis

cal reliability is provided in Table 1.

Study results demonstrated that COPD severity (based on FEV1
value) is statistically reliably related to frequent hospitalization due
to disease exacerbation. Therefore, prevention of exacerbations is
one of the main goals in managing COPD . Statistically reliable
relationships were revealed between the severity of COPD and such
factors as age, BMI, mMRC gradation, disease duration.

Conclusion. Take into account the study results we can con-
clude the following:

1. Early identification of COPD as well as early beginning of
adequate treatment are essential in slow down the progression of
the disease and consequently results in the development of less
severe forms and more benign outcome of the disease.

2. Overweight and obesity are the risk-factors that should be
considered as predictors of more severe forms of COPD.

3. Self-Assessment Questionnaire (mMMRC gradation - Modified
Medical Research Council Questionnaire) is important screen-
ing test to predict more severe course of the diseses.

4. Adequate management and prevention of hospitalization due to
exacerbations in COPD are essential to maintain functional status
of the lungs and provide more benign outcome of the disease.
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SUMMARY

FACTORS ASSOCIATED WITH DECLINE OF FEV1 IN
CHRONIC OBSTRUCTIVE PULMONARY DISEASE

Lobzhanidze K., Sulaqvelidze M., Tabukashvili R.
N. Kipshidze Central University Clinic, Tbilisi, Georgia

The purpose of the study was to search for a correlation be-
tween FEV1 and the possible predictors that determine disease
progression and lung function deterioration in COPD patients.

The research was conducted at N. Kipshidze Central Uni-
versity Clinic. 78 COPD patients participated in it. Spirometry
was used to diagnose the participants and GOLD guidelines for
COPD were applied to estimate stages of disease severity.

Multiple regression analysis were conducted in order to es-
timate severity of COPD and its risk factors. The research re-
vealed statistically significant correlation between lung func-
tion deterioration and the factors such as age, BMI, duration of
COPD, hospitalization frequency due to COPD exacerbation
based on the patient’s anamnesis and self-assessment question-
naire for dyspnea. It can be considered statistically significant
that early diagnosing of COPD and therefore timely and ade-
quate treatment, prevention of disease exacerbation and adher-
ence to a healthy lifestyle notably determines severity of the
disease and its prognosis.

Statistically significant correlation that was revealed between
FEV1 and dyspnea self-assessment questionnaire increases the
clinical value of this questionnaire in estimating COPD severity.

Keywords: lung function deterioration, forced expiratory
volume in one second (FEV)), chronic obstructive pulmonary
disease (COPD), pulmonary functional status, spirometry.

PE3IOME

BAKTOPBI, ACCOHUUPOBAHHBIE C YXVYIILIEHU-
EM FEV1 IIPH XPOHUYECKOW OBCTPYKTUBHOM
BOJIE3HU JIETKUX

Jlooxkanunse K.A., Cynakseanaze M.I., Tadyxamsuiam P.1.

Llenmpanvnas ynueepcumemckas Kiunuxka um. akao. H. Kun-
wuoze, Tounucu, I'pyzus

Llensto mccnenoBaHus SIBUIOCH OINPENENIEHUE BO3MOXKHBIX
NPEIUKTOPOB, ACCOLMHUPOBAHHBIX C MPOTrPEecCHpoOBaHHEM 00-
JIE3HW U yXyAlleHHeM (YHKIIMOHAIIBHOTO COCTOSIHHS JIETKHX
y OOJBHBIX XPOHMYECKOH OOCTPYKTUBHOI OOJIE3HBIO JIETKHUX.
Hccnenosanue nposesneHo Ha 6a3e LleHTpanbHON yHUBEpPCUTET-
ckoit knuHukK uM. H. Kunmmnse. B nccnenoBanuu yyactsosa-
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1 78 GOJNBHBIX XPOHUYECKON OOCTPYKTHBHOM OOJIE3HBIO Jier-
kux (XOBJI). dyHKIMOHAIBHOE COCTOSIHUE JIETKUX OLCHHBA-
JIOCh MOCPEACTBOM cnupoMeTpuu. [Ipy onpenesieHny CTeneHu
TSDKECTH OOJIe3HH YUHTHIBAINCH KPUTEPUH, MPEICTABICHHbBIC
I'mo6aneHoit nuuumarueoii mo XOBJI (Global Initiative for
Chronic Obstructive Lung Disease).

MHOXECTBEHHBII PErpecCUOHHbBIM  aHaJM3 HUCIOJIb30BaH
JUISL OTIPE/ICNICHUS CTEIICHU TSDKECTH M IPOTHOCTHYECKUX (ak-
TopoB pucka XObJI. Craructuuecku 3HauMMasi KOPPENSLHUS Bbl-
sIBJICHA MEXKIy HapyLICHHUEM JICTOUHON (YHKINH U TaKUMH (ak-
TOpaMHM, KaK BO3PACT, HHAEKC MAacChl Teja, MPOJODKUTEIBHOCTD
XOBbJI, yacrora rocnuTanu3auuidi BBULy odoctpenuit XOBJI u
nokazarenn [lkaner cyobextBHOM oueHkn ompiuku (LLICOO).
CBOEBPEMEHHOE BBISIBIICHHE M, COOTBETCTBEHHO, a/ICKBaTHOE Jie-
yenne XOBJI, a Takke npodriakTuka 000CTpeHust 3a00IeBaHuS
¥ BEICHHE 3[0POBOr0 00pasa JKM3HM B 3HAYMTENIBHOH CTEHCHH
OIPE/ISIISIIOT TSDKECTh 3a00JIeBaHKsl M €ro IPOrHo3. BeisiBnenHas
CTAaTUCTHYECKH 3HaunMmas koppemsiuus mexny FEV-1 u HICOO
IOBBILIACT KIMHUYECKYIO LIeHHOCTh [IKkasbl cyObeKTUBHOI OLieH-
KU OJIBIIIKY IIPY onpezeneHn crenenu tsokectn XObBJL
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‘Dedepanvroe G100x1cemnoe yupedcoeHue 30pasooxpanenus «Jlewebno-peabunumayuonnslii yenmp
Munucmepcmea sxonomuyeckoeo pazeumus Poccuitickoii @edepayuuy, Mockea, Poccus

Kaxk n3BectHO, XpoHNUECKast 0OCTPyKTUBHAS OONIE3HB JETKUX
(XOBJI) sBasieTcs OMHOM M3 BeIyIIUX NPUYUH JIETAIBHOCTH,
HETPYAOCHOCOOHOCTH W 3HAYUTEIBHBIX YKOHOMHUYECKHUX 3a-
Tpar. B pe3ymbprare perynsipHOTO BO3ACHCTBHS TOKCHUECKHX
JaCTHUI] ¥ Ta30B PAa3BUBAETCS XPOHMUECKOE BOCTIATICHNE, YCH-
nuBarouieecs mpu 000cTpeHnn. MHOTHE KISTKH U MEAHaTo-
PBI IPUHUMAIOT Y9acTHE B Pa3sBUTHH BOCHAINUTENBHOTO MPO-
1[ecca, y HEKOTOPhIX MallMeHTOB MOXKET HAOTIOAAaThCS yBEIIH-
YeHHe KOJM4YecTBa 203uHO(GmIoB [9].

B nocieame Top! MPEIIoKeHBI PA3IIIHBIC BAPHAHTHI BBIIEIC-
uus herotrnioB XOBJI. Vicxons U3 pa3nnymii 1o xapakTepy Boca-
JICHVSI B OPOHXOJIETOYHON CHCTEME U TIPE00IIaIaHIIO COOTBETCTBY-
IOIIHUX KIIETOYHBIX SEMEHTOB BBIACICHBI HEHTPOMIIBHBII 1 5031~
HO(UIIBHBIN TUITB! BOCIATUTEIEHON PEAKIIIN F COOTBETCTBYIOIINE
UM KJIMHHYECKHe (eHOTHNbl. HakomneHHsle JaHHbBIE TTO3BOJSIOT
cymuTh 0 ToM, 9T0 XOBJI ¢ 503MHO(UIBHBIM THUIIOM BOCIIAIICHUS
SIBIISIETCS] OTACNBHBIM (DEHOTHIIOM 3a00JIEBAaHMS C XapaKTEPHBIMI
KJIIMHUYECKMMHU 0COOCHHOCTSIMH [25].

JlarHbIe 00 y4acTUH 03WHO(MUIOB B BOCHAIUTEIBHOM TPO-
necce npu XOBJI mosiBumcs eme B 1990-x romax. B 1994 1.
M. Saetta ¢ coaBr. [23] moka3anu, 4TO MAIMEHTHI C XPOHUYE-
CKAM OpOHXHTOM B CTaaWH OOOCTPEHHS HUMETH OoIbllee KO-
JIUYECTBO Y03MHODWIOB B MOKpPOTE W Omomnrarax OpOHXOB,
9YeM MAaIMeHThI, 00CIeI0BaHHBIC TP CTAOMIEHOM TEUEHHH 00-
ne3Hn. Jloka3arenbeTBa ydacTHsl S03HHO(MIOB B BOCTIAIICHUT
IIBIXaTeNbHBIX IyTel mpu crabunbHoit XOBJI mpencraBieHs!
G. Balzano ¢ coaBt. [2], KOTOpBIC CPaBHWIM KJIETOYHBIA CO-
CTaB MOKPOTHI Y KIIMHHYECKH CTaOMIBHBIX MarueHToB ¢ XOBJI,
3I0POBBIX KypPHIIBIINKOB, TMAIIMEHTOB C JETKOH OpOHXHATBHOMN
aCTMOM U Y 3710pOBBIX. ABTOPBI [TOKa3aJI1, YTO IPOLEHT H03UHO-
¢uoB B MOKpoOTE MoBbIIIeH y manueHToB ¢ XOBJI B cpaBHeHUH
CO 3/I0POBBIMHU B KOHTPOJIBHOH IPyIIITE.

D03MHOPUIBI  SBIAIOTCS MHOTO(QYHKIMOHAIBHBIMH  KJIET-
KaMH, KOTOpPBIE YJacTBYIOT B MHHIHAINN W PACIIPOCTPAHCHUH
BOCHAJIUTEIBHBIX PEAKIUH, MOLYISIIUU BPOXKACHHOTO U afar-
TtuBHOTO nMMyHHTeTa [13]. Tlo ceit JeHp HeT OAHO3HAYHOTO OT-
BETa Ha BOIPOC O MPUINHAX M MEXaHNU3MaX MTOBBIIICHNS yPOBHS
s03uHOdMIOB y manueHToB ¢ XOBJI [3]. DozuHopmis! conep-
JKaT TPaHyJbl, COCTOSIINE U3 OCHOBHOTO (LIETIOYHOTO) MPOTe-
WHa, KaTHOHHOTO Oenka 303uHopmiIoB (ECP), s03uHOGHIBHOM
MEPOKCUAA3HI M 203UHOPMIBLHOTO HelipoTokcnHa [5]. Cunraer-
cs1, uto ypoBeHb ECP oTpaskaeT cocTosHIE aKTHBAI[H Y03WHO-
¢unoB [4]. [IponeMoHCTpHpOBaHa BBICOKAS YYBCTBUTEIBHOCTD
u cnemuduynocts ECP xpoBu B kauecTBe Omomapkepa 000-
crpenns XOBJI [3,28]. B pabore M. Miller ¢ coasr. [19] mo-
KazaHa cBs3b ypoBHs ECP ¢ BeIpaxeHHOCTBIO SMpH3eMsbl. B pa-
60Tax APyTrHX aBTOPOB MOKa3aHa 0OpaTHAast KOPPETALHS MKy
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ypoaeM ECP u O®B1 [2,16]. Ha cerogasmauii 1eHb nMeeTcst
OTHOCHUTEIHHO HEOOIBIIOE KOMMUYECTBO JAHHBIX O CBSI3H MEXKIY
ypoaeM ECP u ocobennoctsmu teuenust XOBJI.

Llens wmccrmenoBaHUS - ONPEAENUTH B3aUMOCBA3b MEXKIY
YPOBHEM KaTMOHHOTO Oellka 303WHO(MWIOB IIIa3Mbl KpPOBH,
Kak OMoMapkepa aKTHUBHOCTH 303WHO(MUIFHOTO BOCTIAICHUS, U
YaCTOTOH PA3BUTHUS CPEAHETSDKEIBIX M THKENBIX 000CTpeHHH,
ITHEBMOHUH M XapaKTEpOM U3MEHCHHUI BEHTHISIIHOHHON (DYHK-
LIUH JIETKUX Y TAIMEHTOB C XPOHWYECKOW 0OCTPYKTHBHOI 60-
JIE3HBIO JETKUX.

Marepuai u Meroabl. Ui onpeneneHus BKJIaja 303UHO-
(UIBHOTO BOCTIANEHUS B KIMHHUKO-(YHKIIMOHATIBHBIE OCOOCH-
Hoctu TedeHuss XOBJI B OCHOBHYIO TpyIy HCCIICIOBAHUS
BKJIFOUCH 161 manmeHT, cpeHuid Bo3pact coctasmi 63 [55;70] T,
nHaekc Kypenus 40 [25;60] mauka/nmet. Kpurepusmu BKimrode-
HUS B MCCIEA0BaHUE SBISUIMCH BO3pacT manuenta ot 40 mo 70
neT, moaTBepkAeHHbIN quarno3 XOBJI, mocTaBneHHBIN HE Me-
Hee ueM 3a 12 MecsIeB A0 MOMEHTa BKIIIOUCHHUS B UCCIIEI0Ba-
HUe, HHICKC KypeHus Oonee 10 mauka/neT, OTCYyTCTBUE aTOMUHU
B aHamHe3e # ypoBeHb obmero IgE <100 ME/mun. [lammeHTHI
JOIDKHBI OBIIM MIMETh ITOCTOPOHXOIWMIATAI[IOHHOE 3HAUYCHUE
O®DBI1/DXKEIT <70%, oTpHLATEIBHBIN TECT ¢ OPOHXOIUTUKOM
B IIEPHOZ PEMUCCHH 3a00I€BaHUS.

Bcem manpeHTaM BBIMONHSIIOCH (PU3HKAIBHOE 0OCIEIOBAHME,
CIUPOMETPHS C POBEACHUEM IPOOBI Ha 00OPaTHMOCTh OPOHX000-
crpykuna (B coorBercTBHU ¢ TpeboBanmsamu ATS/ERS) [17,20],
6-MUHYTHBIH IIaroBbIi TecT. OMeHKa Kl MPOBOAMUIACH TIPH
TIOMOIIM IIKAJIBI TSHKECTH Kamuis [1], cremeHn THOIHOCTH Mo-
KpOTHI - 10 1kasie Murray sputum colour chart [21]. Beipaxen-
HOCTb OJIBIIIKH OIICHHBajach B Oayax o mkaire mMRC [27].
C 1enbio MpOBENEHHs KOMIUIEKCHOH omneHku TsokectH XOBJI
paccuntsiBasics uunexkc BODE [7]. B kadectBe kputepus 30-
3MHO(GHUIBHOTO BOCHAJIECHUS HCIIONB30BAJICS YPOBEHH S03MHO-
¢uoB nepudepudeckoil KpoBH BHE 000CTpeHHUs 3a00IeBaHUs
>300 knerox/mMka [9]. B kxadecTBe KpuTepHs 303WHOMUIBHO-
TO BOCMAJCHUS HCIOJB30BAJICSA ypOBEHb 303uHOGmIINH >100
KJICTOK/MKJI B COYETaHUHU ¢ 2 00OCTpPEHUSIMU CpEeOHEH crere-
HHU TSDKECTH WM TOCHHTAIN3alUel MalueHTa B TeUYCHHE TOfa.
Crenens TsKecTn oboctpenuit XOBJI onpenensnacek coriacHO
pexomenpamsiv GOLD [9]. Becem mammeHTaM mpoOBOAHMIIOCH
onpenenenue yposHs ECP nepudepudeckoii kposu. B kauectse
kputepus nossieHnst ECP BHe o0ocTpeHus 3a00eBaHus Hc-
nonb3oBaics yposens ECP >24 ur/mi [6,8].

[NammeHTH! CTpaTH(PUIMPOBAHBI MO YPOBHIO 303WHOMUIOB
kpoBu (=300 kmerox/mkn, <300 kierok/mMkin), ypoBHro ECP
(>24 ur/mn, <24 Hr/mi), a TaKke B 3aBUCHMOCTH OT YPOBHS
203uHO(MITOB KpoBU >100 KICTOK/MKI B COYETaHUH € >2 000-
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CTPECHUAMHU cpe)meﬁ WJIU TSDKEJION CTENEeHH TSHKECTH B TEUCHUE
roga. C uenbio Gosee JETaIbHOrO W3YYeHMS] HAapyIICHUH BEH-
TUISIIMOHHOM (DYHKIIMHU JIETKUX METO/IOM CIIy4aifHOW BBIOOPKH
U3 OCHOBHOMW TpymHIbl 0oToOpaHa rpymnna u3 64 nauueHros, Ko-
TOPBIM IIPOBECHO IOIOJIHUTENbHOE oOcaenoBanue. CpeqHuit
BO3pacT MAaLMEHTOB B 3TOW rpymme coctaBumi 59 [52;65] iner,
uHIeke Kypenus 72 [44; 87] nauxa/net. Kaxxqomy nanueHty B
rpyIIIIe JOMOIHUTENILHOTO 00CIeI0BaHUs IPOBE/IeHa o01was 60-
JUIUICTU3MOrpadusi C LEJbI0 OLIEHKH OCTaTOYHOro 00bEMa JIEr-
KUX, uccienoBanue Tu(GQPy3nOHHONH CIIOCOOHOCTH JIETKHX MO
MoHookcuny yriepoaa (DL CO) [11,12,19], mynsTrcniupaibHast
komibrotepHast Tomorpadust (MCKT) rpynHoii kiieTku Ha BIoxe
U BBIJIOXE C LICJIBIO BBISIBJICHUS «BO3AYLIHBIX JIOBYIICK).

Bceem nanueHTaMm l'lpOBeZ[éH CpaBHI/ITCHbelﬁ AHAJIN3 KJIIMHU-
KO-(DYHKIIMOHANIBHBIX T1apaMeTPOB, MPOBOAMINCH KOPPEIISILIHU-
OHHBIH M TUCKPUMUHALMOHHBII aHAJIU3BL.

Craructryeckas 00pabOTKa pe3yabTaToB —HCCICIO0BAHHS
BBIMOJIHSAIACH TIPH TOMOIIM MakeTa mporpamm «Statistica for
Windows 10.0». KadecTBeHHbIE NpH3HAKHM IIPEICTABICHHI B
BUJIC OTHOCHUTENIBHBIX (%) 4YacTOT, KOJIMYECTBEHHbIC JaHHbIC
— B Buzie Mediana [Q25; Q75]. Onpenencaue xapakrepa pac-
npezeneHus npoBoawiocs npu nomomu W-tecra Hlanupo-
Vunka. TCCTI/IpOBaHI/Ie JAaHHBIX BBIABHUIIO UX HECOOTBCTCTBHUEC
HOpPMaJIbHOMY pPacHpeesIeHuI0, MO3TOMY HCIOJIb30BAINCh
HenapaMmeTpudeckue MeTonsl. [l oLeHKH pasnnduil cpen-
HUX ABYX HE3aBUCHMBIX I'PYIIIT UCIIOJIB30BAJICA U—Kpl/ITepl/Iﬁ
Maunna-YutHu. s cpaBHEHUs 4acTOT Kaue€CTBEHHBIX MPH-
3HAKOB HCIIOJb30BAIOCh 3HAaUCHHE XH-KBaapar (). [Toporo-
BBIN YPOBCHb CTATHUCTHYECKON 3HAYMMOCTH IIPpUHUMAJICA TIPpU
3HaueHuu kpurepus p<0,05. [Ipu nposeneHUN KOPPEISALIUOH-
HOTO aHaK3a ucmoyb3oBanu kodhdunnent Cnupmena. Cuma
KOPPEJISILMOHHOM CBSI3H OLCHUBAJACh CIIEIYIOLMM 00pa3oM:
cunbHast - ot 0,7 no +1; cpennsis - ot +0,3 no +0,699; cna-
6ast - ot 0 1m0 +0,299. JIis KOJIUYESCTBEHHOTO OIMpPEICICHHUS
CTEICHU BIIMSHUS HCCIIEAyeMbIX (AKTOPOB Ha 4acToTy 00o-
CTPEHUH M pa3BUTHUS ITHEBMOHHUH pAcCUUTAHO OTHOLICHUE
IIAHCOB C Hcnoib3oBanneM Qyukuun odds ratio makera fmsb
A3bIKa MporpaMmMupoBaHus R.

Pesyabrarel u oOcy:xiaeHue. IIpu cpaBHEHMH KIMHUKO-
(byHKIMOHANBHBIX TOKa3arenei y nanuentos ¢ XOBJI ¢ ypos-
HeM 2031HO(UIIOB KpoBH >300 kietok/MiT 1 <300 KISTOK/MKIT Kpo-

BU CTATHUCTUYECKH 3HAYMMBIX Pa3inuuii He BhisBiIeHO (p>0,05).
[Tpu npoBeeHNH CPABHUTEIIBHOTO aHAIHM3a KIMHUKO-(YHKIU-
OHAJIbHBIX IIOKa3aTelieil MalueHToB ¢ pa3HbiM ypoBHeM ECP
KPOBH YCTAQHOBIICHO, 4TO MarueHTsl ¢ ypoBHeM ECP >24 ur/mn
MIMeJTH OOJIbIIIee KOJIMYeCTBO 0aIlIoB 1o mikajie ofpiuky mMRC
u 0611 6011ee Beicokuit nuaekc BODE, wamie npoucxonunu 060-
crpenns (p<0,05). YV 50% marmentos ¢ XOBJI ¢ ECP >24 ur/min B
TEUEHME rojla TUarHoCTUPOBAJIACh MTHEBMOHHUS, UTO Yallle, YeM
y nanuentoB ¢ ECP <24 ur/mn. B To ke Bpemsi Kypchl aHTH-
OaxrepuanbHoil Tepanuu (ABT) wamie Ha3HauanuCh B rpymnie
naiuedTo ¢ ECP <24 ur/mit. Y nanueHToB ¢ HU3KUMU 3Haue-
uusmu ECP gare Obuta mpomyKiusi THOMHOH MOKPOTBI, 4eM
B rpymne nauueHToB ¢ yposuemM ECP >24 ur/mui. Pesymbrarsl
CPaBHUTENIBHOIO aHAJIN3a KIMHUKO-()YHKIIMOHAJIBHBIX MOKa3a-
Tesell y MalueHToB ¢ pa3sHbM ypoBHeM ECP mpencraBieHs! B
tabnuue 1.

CxonHble JaHHBIE IOJIy4EHbI IPU INPOBEACHUU CPaBHU-
TEJIBHOTO aHaJM3a y MAalHeHTOB, CTPATH(UIUPOBAHHBIX 110
yYpOBHIO 203uHOGUIOB KpoBU >100 KIETOK/MKJI M KOJIHYe-
CTBY 0OOCTpeHMU/TocHuUTanu3auii B TeueHue roxa. [Ipo-
JEMOHCTPUPOBAHO, YTO B TPYIIEe C YPOBHEM J03HMHO(UIOB
>100 KJIETOK/MKIJI B COUCTAHHHU C >2 000CTPEHUSIMH CpeIHEH
CTENEHU TSKECTH MM TOCHHUTAIM3allMedl B TeueHue roja,
orMeuanock Ooinee Tsokenoe teuenue XOBJI — Gonpuias BbI-
PaXEHHOCTH OJbIIIKHU 10 mikajge mMMRC, Gosee BBICOKHIA HH-
nexc BODE, 6onbias yactora kypcoB ABT (p<0,05), gamie
JUAarHOCTHPOBAJach ITHEBMOHMSA B TedyeHHe rozaa. JlaHHble
npejcTaBieHbl B TabuuIe 2.

[ManueHTbl, KOTOPBIM MPOBEICHO JOMOIHUTEIBHOE (YHKIH-
OHaJbHOE U JlyueBoe 00cCieqoBaHHE CTPaTU(UIMPOBAHBI B
3aBucuUMOCTH OT ypoBHsA ECP kpoBH, a Takke B 3aBUCUMOCTHU
OT YPOBHS 03MHO(UIOB KPOBH U KOJIUYECTBY 000CTpeHHIA/
rocrnuraiu3alnuii B Te4eHUue roga. XapakTepuCcTUKa JOMOIHU-
TEJIBHBIX KIMHUKO-(QYHKIIMOHAIBHBIX IapaMeTpOB MalueH-
TOB TPYIIIBI JOMOJHUTEIFHOTO 00CIIeI0BaHHS TPEICTaBICHA
B Tabnure 3.

[IpoBenEHHBIN CpaBHUTENIbHBIM aHAIU3 JaHHBIX KIMHUKO-
(YHKIMOHAJIBHOTO 00CIIe0OBaHMSI MALMEHTOB 3TOil TPYIIbI,
cTparu(UIMPOBaHHBIX B 3aBUcHMocTH oT yposHs ECP kposu,
BBIABIJI PSIl CTATUCTHYECKH 3HAYMMBIX Da3IM4YMi, KOTOpbIC
npeAcTaBiIeHbl B Ta0IUIE 4.

Tabnuya 1. Cpasnumensulii ananu3s KIUHUKO-(DYHKYUOHATbHBIX napamempog nayuenmog ¢ XOBJI
¢ pasnuunvim yposuem ECP nepugepuyeckoil kpogu (ocnosnas epynna)

MMamuentsl ¢ XOBJI, ocnoBHasi rpynna (n=161)
ITapameTpst ECP <24 ur/ma ECP >24 ur/ma p ***
(n=123) (n=38)

Kamens, 6amisr* 1,9 10,8; 2,5] 1,6 [0,5;2,5] >0,05
[Tpomykuust MOKpOTSI, 6asutbl * 2[1,5;2,4] 1,7[0,8; 2,1] <0,05
MRC, 6amsr* 1[0,5; 2] 3[2;4] <0,05
ODB1, % ot nomkHOro (TIocie MPoObl ¢ OPOHXOTUTHKOM)* 69 [53,75; 75] 67 [57; 76,5] >0,05
DIXKEJI, % ot nomxkHoro (moce npods! ¢ OpOHXONUTHKOM) * 78 [55,9; 81] 76 [53,5; 78,5] >0,05
6-MUHYTHBIN IIATOBBIA TECT, METPHI* 540 [372; 670] 450 [302,5; 637,5] >0,05
Wunexc BODE, 6ammsr* 1[1;2] 3[2;4] <0,05
Ob6octpenus 3a 12 mec., n* 1[1;2] 3[2; 3,75] <0,05
ITneBmonuu 3a 12 mec., %** 22 50 -
Kypcst ABT 3a 12 mec., n* 1,5[1; 3] 1[0; 1] <0,05

npumeuanue. * - danuvle npeocmasiennvl 6 suoe «Mediana [Q25; Q75]»;
** _ 0anHvle npedcmasnensl 6 6ude % nayuenmos;

sesksk
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- cpasnenue noxazameneil 6 epynnax ECP <24 ne/mn u ECP >24 ne/mn
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Tabruya 2. Cpasnumenbhulili aHANU3 KIUHUKO-(YHKYUOHATLHBIX napamempos nayuenmog ¢ XOBJI,
cmpamu@uyupoB8antbIx O NOBLIUEHUIO YPOBHSL I03UHOPUI06 Kposu (=100 knemok/min)
u Konuyecmsy obocmpenuil/2ocnumanuzayuil 8 meuenue 200a (=2 obocmpenuii/200)

MMauuentsl ¢ XOBJI, ocnoBHasi rpynna (n=161)
303UHO(HIBI KPOBU 303uHOG NI KpoBH =100
ITapamerpst <100K1€eTOK/MI 1 KJIETOK/MJI H p
<2 obocTpenuii / rof >2 obocTpeHnuii / rox
(n=112) (n=49)

MRC, 6amisr* 1[0,5; 2] 312;4] <0,05
O®BI1, % ot nomkHOro (mocie npodsl ¢ OPOHXOIUTHKOM)* 71 [56; 83] 64 [53; 76] >0,05
6-MUHYTHBIN IIATOBBIA TECT, METPHI* 620 [492; 738] 404 [278; 534] >0,05
Unnexc BODE, 6amnsr* 1[1;2] 3,5[2; 4] <0,05
IMuesmonuu 3a 12 mec., %** 38 54 -
Kypeet ABT 3a 12 mec., n* 0,8 [0,5; 1,2] 2,3[1,4;3,3] <0,05

npumeuanue: * - dannvle npeocmasienst  suoe «Mediana [Q25; Q75]»;
** _ 0anHvle npedcmagnenvl 6 eude % nayuenmos;
*E% _ cpagnenue noxkazamenell 6 epynnax

Tabnuya 3. Xapakmepucmuka KIUHUKO-(PYHKYUOHATLHBIX napamempos nayuenmog ¢ XObJI
6 epynne OONOIHUMENbHO20 00CIe008aHUS

ITapameTpsl

Hauuentsl ¢ XOBJI, crpaTuguuupoBaHHbIe 10 YPOBHIO
ECP ¢ nonoHuTe 1bHbIM 00cae10BaHueM (n=64)

«Bo3mymmsle toBymkm», n (% manueHTos) * 41 (64,1)
KT-npusnaku smduzemsl nerkux, n (% namgueHros) ** 10 [15, 63]
JleHCcuTOMETpUYECKUI HHACKC SMpHU3EMBI, %o ** 2[0,9; 3,5]

OcrarouHblii 00bEM JIErKUX, % OT JOJIKHOTO **

134 [112; 191]

Juddys3ronHas crmocoOHOCTh JIETKUX MO0 MOHOOKCH/TY YIIIEpOa,
% OT IODKHOTO **

83 [67; 96]

npumeuanue: * - 0aHHble NPeOCmasienbl 8 GUOe N - A0C. KOMUYEeCmME0 NAYUEHMOS U NPOYEHM,
** - 0annvie npeocmasnenvi 6 eude «Mediana [Q25; Q75]»

Tabauya 4. Cpasnumenviblil GHAIU3 KIUHUKO-(DYHKYUOHALLHBIX NAPAMEMPOS8 NAYUECHMOE,
cmpamuguyuposannvix no yposnio ECP kposu 6 epynne 00noinumensHo2o 06ciedosans

Hanuentsr ¢ XOBJL, rpynna ¢ nposexennemM
IlapameTpbl JOTOITHUTEIbHOTrO0 o0cieoBaHus (n=64) p
ECP <24ur/ma (n=34) | ECP >24ur/ma (n=30)

MRC, 6amibr* 2[1;2] 3[2;4] <0,05
O®BI, % ot gomKxHOro (roce mpodbl ¢ OPOHXOIUTHKOM) * 65 [50; 85] 67 [50; 84] >0,05
Wunexc BODE, 6amnsr * 2[1;3] 43;5] <0,05
OctatouHblit 006EM IETKUX, % OT JOHKHOTO * 129 [109; 145] 175 [123; 223] <0,05
f:fiﬁzzf:iﬂ CTMOCOOHOCTB JIETKHX 110 MOHOOKCHLY yIaeposa, %o 79 [71; 87] 74,2 [68; 80] 0,05
«BoznymHbie noBymKm», % ** 32,4 83,3 -
JleHCUTOMETPUYECKUI HHACKC IMpH3eMBI, %0* 1,8 [0,7; 2,9] 3,0[2,3;3,7] <0,05
Ob6ocrpenns 3a 12 mec., n * 2[1;3] 43;5] <0,05
Tocrosustit npuém UT'KC, % ** 19,5 52,6 -
Kypcet ABT 3a 12 mec., n * 1,5[1; 3] 1[0; 1] <0,05

npumeuanue. * - danuvle npeocmasiennl 6 suoe «Mediana [Q25; Q75]»;
** - daunvie npedcmasienvl 8 suoe % - npoyenm nayuennos;

skeksk

W3 tabmuner 4 crnemyer, 4TO y MalHEHTOB C MOBBIIICHHBIM
yposaeM ECP npoxemMoHCTpHpOBaHb! 00J1€e BEIPaXKEHHBIE TTPH-
3HAKW CTAaTHYECKOH TUMePHUHGIISINY — «BO3/YIIHEIE JTOBYIIIKH,
BeIsIBIICHHBIC TTpH nTpoBeaeHrn MCKT u 6oaumnnernsmorpadun.
JlocToBepHbIX pasnuunii o yposuio DL CO =e BbIsBICHO. YeTa-
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- cpasnenue noxkazameneil ¢ epynnax ECP <24ne/mn u ECP >24ne/mn

HOBJICHA TIOJIOXKUTENBHASL KOPPEISIIMOHHAS CBSI3b MEXIY YPOB-
HeMm ECP u nammumem crarmyeckoid runepunusiim (=+0,711;
p<0,05). CxonHble maHHBIC NPU CPABHHUTEIHFHOM AHAIU3E TPYII
TALMEHTOB, CTPATH(UIIMPOBAHHBIX B 3aBUCMOCTH OT YPOBHSI 30~
3MHO(UIIOB B TIepU(EpHUIECKOi KPOBH M KOJTNYECTBA 000CTpEHHIA/
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TOCHUTAIN3ALUN B TeYEHHE Tojia. Y MALUEHTOB C YPOBHEM 303HU-
HO(MITOB KpoBH >100 KJICTOK/MKII B COYCTAHUH C 2 000CTPCHUSIMH
CpeaHel CTeNeH: TSHKECTH MITH TOCTIUTAIN3aLMed B TeUeHHE Tojia
TAIOKE BBISIBIICHBI CTATUCTUYECKH JIOCTOBEPHO OOJIee BHIPAKCHHBIS
MPHU3HAKK CTaTnueckoi runepuHdusimu (p<0,05).

WNuransuuonnsie  mirokokoptuxkoctepousl (MI'’KC) momy-
yanu yamie nanueHTsl ¢ yposHeM ECP >24 ur/mi (53%), uem
nanueHTsl ¢ ECP <24 ur/mi (20%). [TamueHTs! ¢ ypoBHEM 303H-
HOuI0B KpoBH >100 KIETOK/MKII B cOdeTaHnH ¢ >2 obocTpe-
HUSIMH CPEJIHEH CTEeHEHH TSDKECTH MM TOCIIMTAIN3alUeH B Tede-
Hue rozia nomyyaau UI'KC varue (55%), yeM naueHTsl ¢ ypoBHEM
903uHO(IIOB KpoBH <100 KiIeTOK/MIT 1 <2 000CTpeHUH cpenHei
CTETICHU TSHKECTH WIIM rocruTanu3auuer B tTedenue roga (16%).
Kypcbt ABT wartie mosyyaiy naieHThbl ¢ ypoBHEM S03MHOMIIIOB
kpoBu <100 kieTox/mi1 1 <2 000CTPEeHUH CPeaHEel CTENeHH TshKe-
CTH WJIM TocTIMTanu3anuyeit B reaenue roga (1,5 [1;3]), yem nanuen-
TBI C YPOBHEM 303UHOGMIOB KpoBH >100 KIICTOK/MKJI B COUETAHHUH
¢ >2 000CTPEHUAMH CPEIHEN CTENEHN TSDKECTU WM TOCIUTaIn3a-
uuel B reuenue roaa (1 [0;1]).

C 1esbio ONpEICICHUS BKIIaZa KaXI0ro M3 KIMHHKO-(YHK-
[IMOHAJIBHBIX MAapaMeTPoB, a TAaKXKe YPOBHS Y03MHO(WIIOB M
ECP B crpatudukarmto XOBJI 1o cTeneHu TSHKECTH BBITOTHEH
JIMHEHHBIN NUCKPUMUHAHTHBIN aHanu3. [l Takux Iokasate-
JIei, KaK 4acToTa 000CTPeHUII/TOCINTAIN3AlMI B TeUCHHE T0/1a,
YPOBEHBb 203UHO(UIIOB Mepudeprudeckoil kposu, yposenb ECP
U MX KOMOMHAIMI paccyMTaHbl OTHOILICHUS LIAHCOB MX BIIUS-
Hust Ha TsDkecTh TedeHus: XOBJIL. [pu BBeieHHH B KauecTBe JHC-
KpumuHHpytomiero ¢axropa yposus ECP manuentsr ¢ XOBJI
KJIacCU(UIMPOBAaHBl Ha JBe rpymisl. OaHAKO, TOIBKO IOCIE
BKJIIOUCHUSI TTapamMeTpa «00OCTPEHHE» B KaueCTBE JUCKPHMHU-
Hupyrouiero ¢axropa, 85,8% HCXOTHBIX CrPYIITUPOBAHHBIX
[0 CTEIICHU TSDKECTH 3a00JIeBaHUS HAOTIOACHUH KiacCUpHIU-
POBaHO CTATUCTUYECKH MpaBWIIbHO. [lepBast rpymma BKiIOYana
crpary nauueHtos ¢ XOBJI ¢ OD®B1 >50% ot nomxHOro, BTo-
pas — crpary naiueHToB ¢ XOBJI ¢ ODB1<50% ot nomxHoro
(ciupomeTpuueckas knaccudukanus GOLD) [9].

B mnpoBenéHHOM HCCIEOBAHUM IIOJATBEP)KICHO HAINYUC
KJIMHUKO-(DYHKIIMOHAJIBHBIX 0COOCHHOCTEH y MalueHToB ¢ (e-
HoturnoM XOBJI ¢ mpusHakamMu 303MHO(DUIBHOTO XapakTepa
BOCHAJICHHS, BBIOpAB KPHUTEPHH, MO3BOJISIOIINK HCKIIOUUTH
U3 HCCJICAO0BAHMS MALMEHTOB C PA3IMYHBIMU aJUICPTHYSCKUMHU
HPOSIBICHUSIMU U OPOHXUATIBHOW aCTMOM.

[TpoBenEHHBI CPaBHUTEIBHBIA aHAIN3 KIMHUAKO-()YHKIHO-
HaJIBHBIX JIAHHBIX AIIMCHTOB B IPYIIIAX C YPOBHEM 03MHODHIOB
kpoBH >300 kieTok/MKI U <300 KJIETOK/MKI HE BBISIBUJI CTATH-
CTHYECKH 3HAYUMBIX Pa3Inuuii Mexay rpynmnamu. [lonydeHHbie
JIAHHBIE CBUJICTENILCTBYIOT O TOM, YTO XOTS TOIPOrHOCTHYECKHUE
kpurepun teueHuss XOBJI, ocHOBaHHBIEC Ha MOBBIIEHUH 303U~
Ho(mtoB 60stee 300 KIETOK/MKI B IepudepHICCKOi KPOBH, pe-
komeHnoBanueie B GOLD, 6e3yciOBHO, OMPEACISIFOT MOIXO/IbI
K Tepanuu [9], OHM He BCeraa OTPaXkaroT KIMHUKO-(QYHKIHO-
HaJIbHbIE OCOOCHHOCTH MALMEHTOB C 303MHOQGHIBHBIM (eHo-
TtunoM. Hanpumep, Takue mokasaTeinn TSHKECTH TedeHHMs 3a00-
JIeBaHUs], KaK BBIPAXXEHHOCTb OIbILKH, uHAekc BODE B rpymmax
¢ >300 xerox/MKi 1 <300 KISTOK/MKII KDOBH B IIEPUOJT PEMUCCUH
3aboneBaHust y 00C/IeOBAaHHOM IPYIIbI MALEHTOB CTATUCTH-
YeCKH 3HaYMMBIX pa3nuuuii He umenu (p>0,05).

B xone npoBeneHHOro Uccie10BaHus IPOIEMOHCTPUPOBAHO,
yro noseimenne ECP y mammentoB ¢ XOBJI ¢ 303uHOGHIBEHBIM
XapaKTepoOM BOCHAJICHUS JOCTOBEPHO CBSI3aHO C OoJiee BbIpa-
JKEHHBIMH OOCTPYKTHUBHBIMH HApYIICHUSIMH BEHTHIISILIMOHHOM
CHOCOOHOCTH JICTKHX, HAJINYUEM «BO3AYLIHBIX JIOBYLICK» H
npu3HaKaMu runepuHIsnud. Koppessiuus Mexay ypoBHEM
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ECP u HanuuueMm «BO3AYIIHBIX JIOBYILEK» MO3BOJSAET MPEIIO-
JIOKHUTh, YTO aKTHBUPOBAHHBIC Y03MHO(MIBI y4acTBYIOT B Ila-
torenese storo ¢eHoruna XOBJI, uto coracyercs ¢ JaHHBIMH
JPYyTruX OIyOJIMKOBaHHBIX HccienoBaHuil [2,12]. Bxirouenue
MeXaHH3Ma 303MHO(UIIBHOTO BOCIHAJICHHSI CIIOCOOCTBYET pas-
BUTHIO 00JICC BBIPAXKCHHOMN CTATUYCCKON MMIEPUHQIISIINN — O/
Horo u3 mapkepoB Tsxectd XOBJI [9].

[Mony4yeHHble AaHHBIE JEMOHCTPUPYIOT, YTO TAL[MEHTBI C
XOBJI ¢ nossiieHHsM ypoBHeM ECP kposu nomyuamu UT'KC
yaire, 4eM manueHTtsl 6e3 nopbimeHus ECP (Tabmuma 4). 910
MOYKHO OOBSCHUTH TeM, 4To maiueHTsl ¢ ECP >24 ur/mn umenn
Gosiee TDKENIOE TeueHHe 3a00NeBaHMs, C YacThIMH O0OCTPEHH-
sSIMH, YTO TPUBOAUT K Oonee yactomy HasHaueHuto UT'KC, B co-
orBercTBud ¢ pekomeHmamusmu GOLD [9]. O6pariaer Ha ceOst
BHUMAaHHE, YTO B IpyIme namueHToB ¢ ypoem ECP >24 ur/mn
OTMEYaJIoCh He TONIbKO Ooee yactoe Hasznauenue VII'KC, o u 6o-
Jiee 4acToe pa3BUTHE MHEBMOHUI (Tabnuua 1), 4To comiacyercs ¢
JTAHHBIMH JIPYTUX OITyOJIMKOBAaHHBIX HccienoBanui [14,15].

BeisiBeHHast cBs3b Mexay NoBbilieHHeM ypoBHs ECP u ua-
CTOTOI pa3BuUTHs 00OCTpeHuid, nmHeBMoHuH, npuémom UI'KC
MOXKeT OBbITh 00BbsicHEeHa OHnosjornueckumu coiicrBamu ECP —
aHTHOAKTepUAJIbHON, LUTOTOKCHYECKOH M HMPOTHBOBUPYCHOM
aKTMBHOCTBIO, a Takxke crnocoOHocteio ECP BeI3bIBaThE moja-
BiieHue nponudepanuu T-KIeTOK ¥ CHHTE3 UMMYHOIIO0YJIMHOB
B-kiieTkamu, CTUMYIMPOBATh JETPAHYIISLHIO TyYHBIX KIETOK,
BBIPAOOTKY CIIM3H JIUTEIMEM OpPOHXOB, NMPOLYKIHMIO [IHKO3a-
MHHOIIIMKaHOB (ubpobiaactamu [5,26]. HapyuieHne BeHTHIIS-
MU, CBSI3aHHOE C 303MHO(UINCH U OoJiee YacThie 000CTPEHHS
CTAHOBSTCS NMPUUUHOMN OaxkTepuanbHONW KOHTaMHUHALMM U, Clle-
JIOBaTEJIbHO, (DAKTOPOM pHCKa HHQPEKIIMOHHBIX O00OCTPEHHI,
4yeM U o0bsicHsieTcst Oonee Tsokenoe Tedenne XOBJI y narnuen-
TOB C D03MHO(MUIILHBIM (PEHOTHUIIOM.

VY nmauMeHToB, BKJIIOYEHHBIX B JaHHOE HCCIIEJOBaHME, C
HU3KuMH 3HaueHussMu ECP vame nasznauanuce kypcsl ABT,
9TO MOXXHO OOBACHUTBH TeM, uTo npu odoctpeHusx XOBJI y
MAIMCHTOB 0¢3 aKTHBAIIMH 303MHOQPHUIOB OCHOBHBIM 3THO-
JOrHuecKuM (akTopoM SIBISETCS WHPEKIHOHHBII (akTop,
TOrjJa Kak y HAalMEeHTOB C aKTHBAlLMei S03MHOPHIOB CaMo
203MHO(GWIBHOE BOCHAIICEHHE CTAHOBUTCS MPEIUKTOPOM I10-
cieayomux odbocTpenuii, He TpeOyromux HazHaueHust ABT.
JlaHHOE TMPEIIONIOKEHUE TMOATBEPXKIaeTCS 0ojee YacTon
IpoAyKLUUEel THOMHONH MOKpOTHI B I'pyIIe NAalUCHTOB C HU3-
kuMu 3HaueHusiMU ECP B cpaBHEHHM C MallUEHTaMHU C [1OBBI-
mweHHbIM ypoBHeM ECP (tabauna 1).

B uccnenosanuu M. Miller ¢ coasr. [19] mokasano, uto 60-
nee Huskue 3HadeHus ODB1 umeror cBs3b ¢ Oojee BBICOKOM
koHueHtpanueit ECP B mokpote, a y mauuentoB ¢ XOBJI u am-
¢duzemoii 3HaunTeNBHO GoJiee BbicokKe ypoBHH ECP MOKpOTHI
B CPaBHEHHUM C KypHJIbLIMKAMHU 0e3 SM(U3EMBbI, YTO YaCTUYHO
COIVIaCyeTCs C OJY4YEHHBIMH JaHHBIMU B HaIllEM HCCIIEA0BAHUY
(Tabmuua 4). HeoOXonumMo 0TMETUTb, YTO U B IPYTUX HUCCIEN0-
BAaHUSIX MPEANPUHUMAIIHMCH IOMBITKA HANTHU CBSI3b MEK/TY TTOBbI-
IICHUEM KOJIMYEeCTBA Y03UHO(DUIOB KPOBH U MOKPOTHI U Pa3BH-
THeM SMpu3eMbl. OHO3HAYHOTO OTBETA HA BOIIPOC O HAIUYUH
TaKOH CBA3M IIOKAa HE IOJIyYCHO, TOCKOIBbKY UMEIOTCS IPOTUBO-
peunBble nanHble [13,23,26].

[TonyuenHsle B Xoxe MPOBEICHHOIO HCCIICIOBAHUS JAAHHBIC
CBUJICTEIIBCTBYIOT O TOM, 4TO 00JIee IOCTOBEPHBIMU MapKepaMu
ydacTHs 203MHO(DHIOB B BOCIAIUTEIBHOM MPOLECCe y MalueH-
TOB ¢ oTaenbHBIM (eHoTruioM XOBJI sBisieTCst He TOIBKO MOBBI-
IICHUE YPOBHS 303UHOGIIOB >300 KICTOK/MKII, HO ¥ MMOBBIIIIC-
Hue ECP B couetaHuu ¢ 4acTOTOM CpeIHETSHKEINBIX U TSKEIIBIX
ob6octpenuit XObBJI.
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SUMMARY

EOSINOPHILIC CATION PROTEIN AS A SENSITIVE
BIOMARKER OF EOSINOPHILIC INFLAMMATION
AND A PREDICTOR OF SEVERE COPD

L4Danilov R., 2*Karnaushkina M., *Babak S.,
3Gorbunova M.

!I. Sechenov First Moscow State Medical University (Sechenov
University), Moscow, Russia; *Federal State Autonomous Edu-
cational Institution of Higher Education "Peoples' Friendship
University of Russia” (RUDN University), Moscow, Russian
Federation, *Moscow State University of Medicine and Dentist-
ry named after A.I. Evdokimov, Moscow, Russian Federation;
‘Medical Rehabilitation Center of the Ministry of Economic De-
velopment of Russia, Moscow, Russia

It has been established that the eosinophilic phenotype of
COPD is separate phenotype of the disease. The results of some
studies demonstrate the possibility that may presence a pheno-
type with an increased level of eosinophil activity. To study the
relationship between the blood ECP level and the characteristics
of the course of COPD, we examined 161 patients with COPD
aged from 40 to 70 years old, smoking index> 10 pack-years, no
history of atopy, total blood Ig E <100 IU / ml. The following
assessments was made: the severity of dyspnea on the mMRC
scale, assessment of the degree of purulent sputum, the level of
blood eosinophils, the level of ECP of the blood, whole-body
plethysmograph, chest CT. Patients were stratified by the level
of blood eosinophils (=300 cells/pl, <300 cells/pl), by the level
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of ECP (>24 ng/ml, <24 ng/ml), and by the level of blood eo-
sinophils >100 cells/pL in combination with >2 moderate ex-
acerbations or hospitalization per year. Comparative analysis
showed that patients with ECP >24 ng/ml had a higher mMRC
score and a higher BODE index, they developed exacerbations
and pneumonia more often, ICS was prescribed more often, and
signs of static hyperinflation were more pronounced. In patients
with ECP <24 ng/ml, purulent sputum separation was more of-
ten detected, and antibiotics were prescribed more often. Similar
data were obtained with stratification by the level of eosinophils
in the blood> 100 cells/uL in combination with >2 exacerba-
tions of moderate or severe severity during the year, but not with
stratification by the level of blood eosinophils (=300 cells/uL,
<300 cells/uL). It has been shown that an increase in ECP in ac-
cordance with moderate and severe exacerbations is a more reli-
able markers of the development of the eosinophilic phenotype
in patients with COPD.

Keywords: chronic obstructive pulmonary disease, COPD,
blood eosinophils, eosinophilic phenotype, eosinophil cationic
protein, blood ECP.

PE3IOME

03UHOPUJIBbHBIN KATUOHHBIN IMPOTEUH KAK
YYBCTBUTEJBbHBI BUOMAPKEP S03UHO®WJIb-
HOI'O BOCHAJIEHUSI U NPEJIUKTOP TSKEJIOI'O
TEYEHHUS XPOHUUYECKOW OBCTPYKTUBHOM BO-
JIE3HM JIETKUX

L4 Januiaos P.C., *Kapuaymkuna M.A., *ba6ak C.JI.,
SlopOynoBa M.B.
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Hoeéa Munucmepcmea 30pasooxpanenus Poccutickoti @edepayuu
(Ceuenoeckuii Ynusepcumem), Poccus, *®edepanvroe 2ocyoap-
CMBEHHOe ABMOHOMHOE 00pPA308aMeNbHOE VYPElCOeHUe BbICULe-
20 obpazosanus «Poccutickuil yHusepcumem Opyicool HApOOO8»
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yrusepcumem um. A.M. Eedokumosay, Poccus,; *@edepanvhoe
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Ha ceromusiiHuii JeHb YCTAQHOBJCHO, YTO DO3UHO(DUIIB-
HbI (EHOTUI XPOHUUYECKON OOCTPYKTHBHOMN 0O0JE3HHU JIETKUX
(XOBJI) sBnsieTcst oTaenabHBIM (GeHoTHoM 3aboneBanus. Pe-
3yJIbTaThl HEKOTOPBIX HMCCIEIOBAHUN CBHICTEILCTBYIOT O BO3-
MOXKHOCTH CYIIECTBOBaHMsI (PEHOTHIIA C MOBBILICHHBIM YPOB-
HEM aKTHBHOCTH 303MHOGMIOB. J[J1s M3ydeHUs CBSI3H MEXKIY
ypOBHEM KaTroHHOTO Gerka 203uno¢punoB (ECP) kposu 1 ocobeH-
nHoctsamu teuenust XOBJI oocnenosan 161 nanuent ¢ XOBJI B Bo3-
pacte ot 40 1o 70 net, ¢ nHAEKCOM KypeHus >10 mauka-Jiet, oTcyT-
CTBHEM aTONUH B aHaMHe3e, ypoBHeM ob1ero IgE <100 ME/mut.
IIpoBenena oneHka BRIpaXKEHHOCTH OABIIIKH 110 mikaie mMMRC,
CTENeHU THOMHOCTH MOKPOTBI, YPOBHSI 03MHO(DHIOB KPOBU M
ECP xpoBu, BeimonHens! oommast iernamorpadus, KT rpyauoii
kieTkd. C Lenbio MPOBEICHUS] KOMIUIEKCHON OLIEHKH TSKECTH
XOBJI paccuntsiBaiics unaeke BODE. TarienTs! cTpatuduim-
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POBaHBI 110 YPOBHIO 303MHOGMIOB B KpoBH (=300 KIETOK/MKII,
<300 kierox/mMki) u ECP (>24 ur/min, <24 Hr/mi), a Takxke 1o
YPOBHIO 3031MHO(GHIIOB B KPOBH >100 KIIETOK/MKJI B COYETaHUH
¢ >2 000CTpEeHUSIMU CpEHEH CTENEeHH TSHKECTH WJIU TOCIH-
Tanu3anuei B teuenue roga. CpaBHUTENbHBIM aHAIU3 TTOKA-
3aJ1, uTo nauuedTsl ¢ ECP >24 ur/mi1 umenn 0oJiee BLICOKHIA
6amt no mkane mMRC u Gonee Boicokuit nnnexc BODE, y
HUX Yallle Pa3BUBAIUCH 00OCTPCHUS U THEBMOHUH, Yalle Ha-
3HAYAIMCh WHTAJSIIIHOHHBIC TITFOKOKOPTUKOCTEPOUIBI, ObLIN
Oosee BBIpaKCHBI IPU3HAKU CTATHYECKOW TUNEPUHOISALNN.
V naumentos ¢ ECP <24 ur/mi1 ganie BBIABIAIOCH OTACICHUE
THOMHOW MOKPOTHI M Ha3HAYATMCh AHTHOMOTUKH. AHAIOTHY-
HbI€ JaHHBIC MOJYYCHBI IPU CTPATH(UKALMH 110 YPOBHIO J0-
3MHO(MIOB B KpoBH >100 KIETOK/MKI B cOUeTaHUU ¢ >2 000-
CTPEHHUAMH CPEeIHEH WM TSDKEION CTENEeHU TSKECTU B Teue-
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HOJOCTPBII TUPEOUJIUAT U COVID-19 (OB30P)

'Anexcanapos FO.K., 2Cemuxos B.W., ’IIlyaytko A.M., Toroxus T.P., “Top6auyeBa A.B., ’Mancyposa I.T.

!@I'BOY BO Apocaasckuii 2ocydapcmeentblii MmeOuyuHckutl yrueepcumem M3 PD, kagheopa xupypeuueckux bonesHet;
2@IAOY BO Ilepsblii MOCKOBCKUIL 20CYdapcmeeHHbiil MeOuyunckutl yrusepcumem um. .M. Ceuenoea M3 PD
(Ceuenosckuii Ynusepcumem), kagpeopa paxynvmemckoui xupypeuu Ne2, Poccus

OnHoif n3 Hanbonee CIOKHBIX NPOOIEM CEroAHSMIIHUX pea-
JUH SBISETCS NAHJEMUsI KOpoHaBUpYyCHOH Oone3nu 2019 roma
(COVID-19), Ber3Bannast kopoHaBupycom (SARS-CoV-2). Ilo-
siBuBIIasicst B gekadpe 2019 roxa B Kurae, COVID-19 mocte-
IICHHO PacIpocTpaHuiIach Ha Becb Mup, 1 11 mapra 2020 r. BO3
00bsiBrIT ee manaemueit [55]. [lo cocrosauio Ha 7.02.2021 . B
Mupe 3apeructpupoBansl 105 764 730 ciyuaeB 3a001eBaHUs 1
2 309 346 cmeprenbHbIX HMCX0A0B. OCHOBHBIM KIMHUYECKUM
nposiaenueM COVID-19 sBisieTcs TsbKenblil OCTpBIA pecru-
paropsbliil cunapoM [56]. Knaccuueckumu NposBICHUSMU HH-
¢dexpmn COVID-19 cunrarorest TUXopajKa, MHAITHS, Kallelb,
YCTANOCTh U JKEJIYNOYHO-KHUIICYHbIC CHUMITOMBI, TaKHE Kak
TOIIHOTA, PBOTA, Juapesi U 0016 B skuBoTe. OMHAKO B HAYYHOI
JUTeparype MOSBISIETCS BCe OOJIbIEe YHCIO ITyONMKaruii o
Cepbe3HBIX BHeNErounslx npossiacHusx COVID-19, a umenno
OTKJIOHCHUSIX B JEATEIHOCTH OPraHOB JKEIYIOYHO-KUIIEd-
HOTO TpaKTa, MEYEHH, MOYeK, MOPKEITyI0uHON xene3bl [40],
ceplua M COCy/loB, HEBpoJioruueckux HapymeHusx [10], kak
Ha HayanbHOM oTane COVID-19, tak u B OT/HaJeHHbIE CPOKHU.
IToMuMoO yKa3aHHBIX HapyLICHUH B HAyYHOH JIMTEPAType CTAIH
MOSIBIISITECST PAaOOTHI, TIOCBSIIEHHBIE MCHEE U3BECTHBIM KITHHU-
yeckuM npossieHusM COVID-19. B ¢Bsi3u ¢ 3TUM MbI pelmiIn
IIPOBECTU CHCTEMHBIA aHAIU3 JIMTEPATYpbl KacaTeIbHO CBf-
3u SARS-CoV-2 u naronorun murosuaHoi xenessl (IIPK), B
gacTHOCTH ogocTporo Tupeouaura (I1T).

AHaiu3 JIUTEpaTypbl OTHOCUTEIBHO CBS3H HOBOU KOPOHO-
BupycHoil mHpexknun SARS-CoV-2 u IIT npeumymecTBeHHO
3a 2020-2021 rr. mposenen mo 6a3am nanueix Web of Science,
Scopus, PubMed, Google Scholar u SpringerLink. ITpn ananm-
3¢ IPUMEHEHBl METOAbl JCKOHCTPYKLUY, AllepPLUUINPOBAHMUS,
JIMaXPOHUIECKUI, ToIorpaduuecKuii.

B 2020 romy ormy0iaMKOBaHBI HECKOJIBKO CTaTel, MOCBSIICH-
HBIX SHIOKpUHHBIM HapyuieHusM npu COVID-19 [24]. Unte-
pec K JaHHBIM U3MECHEHMSM CBSA3aH C TEM, YTO B OTHOLICHUU
UX TI0 CeH AeHb HET IOJIHOU SICHOCTH, U BELyTCs JIeOaTsl O TOM,
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moxeT u SARS-CoV-2 HampsiMylo arakoBaTh 3HIOKPHHHBIC
skenessl [3]. Ilpencrasiser UHTEpeC TAakkKe U3y4CHHE TCUCHUS
COVID-19 y nun ¢ 3HIOKpUHHBIMM HapymeHusmu [37]. 3a
BpeMsl CyLICCTBOBAaHMS NAHICMUU HAKOIWIUCH JAHHBIC, CBU-
JETENbCTBYIOIUE O TOM, YTO JIMLA C HAPYIICHUSAMU SHJOKPHH-
HOHU CHCTEMBI HMEIOT 0oJiee BBICOKHI PHUCK TSDKETIOTO TEUCHUS
COVID-19 [31]. OnHako B OTHOIIEHUH NAIMEHTOB C TUIOTH-
peo30M, KOTOpbIE HAaXONWIUCh HA 3aMECTUTEIbHOM Tepamuu
L-tupokcuHOM yBeuueHHE PUCKA TOCHUTAIM3ALUN B CBA3U C
TsokenbsIM TedeHueM COVID-19 ne yeranosieno [51].

Mmuorounciennsle mybnukanun oocyxnaror, uto COVID-19
MOXKET [10PaKaTh IIPAKTUYECKU BCE OPraHbl, OJHAKO JAHHBIX O
BiusiHu SARS-CoV-2 Ha IMTOBUAHYIO JKejle3y O4eHb Mallo
[41]. 3a 2020 1. B tuTepaType HOSIBUIIOCH HECKOIIBKO PadoT, 1mo-
CBSIIICHHBIX M3MEHEHUSIM B ILUTOBUIHON >xenese [14,22,45],
Bb3bIBaeMbIX SARS-CoV-2. B wacTHOCTH, BBICKa3aHO MHCHHE
0 TOM, 49TO B psne ciaydaeB BUpyc SARS-COV-2 moxeT ObITH
TpUTTEpPOM (OCHOBHBIM IPOBOIHPYIOMMM (hakTopom) GoneszHH
I'peiisca [19,29]. Chen M. ¢ coasr. [6] ycTranoBmIH, 9T0 y 56%
nanueHToB ¢ COVID-19 ormeuaercs 10CTOBEpHOE CHUKEHUE
ypoBHeli TupeorponHoro ropmona (TTI) u ceBoporouHOro
obmero Tpuitonruponnna (T3). Camkenne yposueir TTT u T3
HMMEJIO MOJI0KUTEIbHYI0 KOPPEIALUI0 U CTATUCTUYECKYIO 3HA-
YIMOCTB C TSDKECThIO TedeHus 3abonesanus (p<0,001).

OnHUM U3 BO3MOXKHBIX BapranToB MaHnpecrannn COVID-19
siesieTcst opoctpeiit Tupeonant (I1T) [4,34,20]. IMomoctpsrit
THPEOMIUT (CHHOHUMBI IOAOCTPBHIA TpaHyJIeMaTO3HBIH, IO-
JOCTpPBIM I'MIaHTOKIECTOUHBIA M TupeounutT ne Kepsena, De
Quervain thyroiditis) BcTpedaercs gamie y >keHIUH [26]. 3a60-
nesaemocts IIT cocrasiser 4,9 ciydas na 100000 Hacenenus B
rox [13]. Knunnueckast kapruna [1T ckiagsiBaeTcst U3 MECTHBIX
MIPOSIBJICHNH (MHTEHCHBHASI O{HOCTOPOHHSIS MU JIBYCTOPOHHSIS
00JIb 1O TIepeHel MOBEPXHOCTH IIeH, HPPATUUPYIOIIast B Ue-
JIOCTh WU YXO, YCUJIMBAIOLIAsICA IIPU NIOTAaHUU U IOBOPOTAX
TOJIOBBI, HHTEHCUBHAsI OOJIE3HEHHOCTH NPH MaJbIAlUK IHTO-
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BUJIHOM skesie3nl [16], a Takke 00X MPOSIBICHUH BOCTIATICHUSI
(mxopajka, HEJOMOTaHUE U AHOPEKCHsI) U runepTupeosa [46].
3a0oneBaHNe MMeEET NPHU3HAKU, XapaKTepHbIC IJISI BUPYCHBIX
uH(QEKIHMil, B YaCTHOCTHU MPE/IILIECTBYIONAst HHPEKIHs BEPXHUX
JIbIXaTEJIbHBIX MyTeH U MPOAPOMAIbHBIN MEPHOJ C MUAITHAMH,
HEeJIOMOTaHueM U yTomisgeMocThio [35]. s monarBepkaeHus
JIMarHo3a HKCIIOJB3YIOT Ja00opaTopHble HCCIIe0BaHUs (IOBBI-
IIEHHAs CKOPOCTb OCEIAHUS SPUTPOLUTOB, BHICOKUI ypOBEHb
C-peaktuBHOro Oenka; Hu3Kuil yposeHb TTI'; moBblIeHHBIE
ypoBHH TupeouHbIX ropMoHoB (T4 u T3) u TupeornoOyiuHa;
HU3KUHM TUTP LUPKYIUPYIOIINX aHTUTEI K TUPEOIICPOKCHAA3E U
TUpeor1o0ynuHy [42]) U JdydeBble METOIbI AUATHOCTUKH [21].
Jlnst 3a0os1eBaHus XapakTepHa CMEHa TOPMOHAJIBHOIO CTaryca,
Ha Ha4yaJbHOM JTale PErUCTPUPYIOTCS KIMHUYECKHEe U Jabopa-
TOpHbIE NPU3HAKU THIICPTHPE03a, KOTOPBII CMEHSETCS THIIOTH-
peo3oM, a yepe3 HECKOJIbKO HEIelb MM MECSIEB B OOJIBIIMH-
CTBE CIIy4aeB HaCTYyINaeT dyTHpeo3 [46].

[To marHBIM MaToMopdororndeckoro uccieaoBanus mpu [T
B ILIUTOBUIHOM JKejie3e onpenensercs HEpaBHOMEpPHOE pac-
IpeieieHNe JIOKYCOB (HEKa3€03HbIX IPaHyJIeM), COCTOSIINX U3
KOJUIOW/IA, MaJbIX JHUM(OLHTOB, HEHTpoduiIoB, Makpodaros,
IUIA3MAaTUYECKUX MOHOLIUTOB M MHOTOSIIEPHBIX THUTAHTCKUX
KJIETOK MHOPOJHBIX TeJ. B pe3yinbrare MUTOIUTHYECKOTO pac-
N03HaBaHUS T-KJIETKaMU BUPYCHBIX M KJIETOUHBIX aHTUICHOB,
HPHUCYTCTBYIOIIMX B THPEOLUTAX, IPOUCXOAUT WH(DUIBTPALHS
(bOIIHKYIIOB, a B OCIIEAYIOLIEM pa3pbiB 0a3aibHON MEeMOpaHbI
1 pa3psiB HOTUKYIIOB [23].

Cuuraercs, yTo npuunHoi Bo3HuKHOBeHMs IIT sBisiorcs
BUPYCHBIE HH()EKIINH - HEIIOCPEICTBEHHO HOBPEKICHNE TKAaHH
IIMTOBUIHOMN JKeJe3bl BUPyCaMU WM IOCTBUPYCHasl BOCIAJIU-
TEeJbHAs PEaKkLus y TeHeTHYECKU IPeIpacIioyIoRKEHHbIX JIUI [§].
YCTaHOBIIEHO, YTO ralyIOTHIIB YEJI0BEYECKOTO JICHKOLUTapHOTO
anturena (HLA) HLA-Bw35, HLA-B67, HLA-B15/62 u HLA-
Drw8 npenpacnonarator k pazsurtuto [1T [12,36]. Ha ceroansi-
HHH JIeHb BUPYCHBIE HHPEKLUH CYUTAIOTCSI OCHOBHBIM THOJIO-
rU4ecKuM (HaKTOPOM He TOJIBKO IPH TOJOCTPOM TUPEOHIUTE, HO
U ayTOUMMYHHBIX MOPAXCHUSAX HIUTOBUAHON xene3sl [11,42].
JloCTOBEpHO YyCTaHOBICHO, YTO BUPYCHI KOPH, SIUIEMUYECKOIO
[IApOTHUTA, KPACHYXH, KOKCAKH, aJeHOBUPYC, OPTOMUKCOBHPYC,
BETPSHOM OCIIbI, IUTOMETajloBUpYC, BUpyc OmureiiHa-bappa,
BUY, renarura E [28] u nuxopaaku aeHre [2] BBI3bIBAIOT TUpPE-
ouauT [8] yepes nmpsiMoe BO3JIECHCTBHUE HA KJIETKU WJIM KOCBEHHO
yepes ero UUPKYIUPYIOIINii BUPYCHBIN T€HOM WIIH BUPYyCCIIeLU-
¢uueckue antutena [42,48]. B nuteparype nMeloTcs AaHHbIC
0 Pa3BUTUM MOAOCTPOrO TUPEOUAUTA, CBSI3AHHOIO C BHUPYCOM
rpurnmna HINT [9,30], a Takxke B pe3yabraTe Ce30HHOM BakKIMHA-
uu npotu rpumnna [1,39]. merorcs yoenuTesbHbIe TaHHBIC,
yro rpu I1T B TkaHM IUTOBUIAHON *kKeJe3bl MOTYT IPUCYTCTBO-
Batb perpoBupycel (HFV) mnn ux xomnonentsl. [Tpu tTupeonnu-
Te XaIuMOTO B TKaHU BbIABIstOTCS BUpychl HTLV-1, sHTepo-
BUpYC, KpacHyXa, BUpyc naporuta, BIII, BOb u napsosupyc. B
2002 roxy nipu Benbiike SARS-CoV nipu BCKpBITHH OTHOMINX
YCTaHOBJIEHO MOBPEXKICHNUE LIIUTOBUIAHOM JKeJIe3bl HapsiLy C M0-
BpeXIeHHEeM JIpyrux oprados [31,50].

Xapakrep TOpaKeHHs] TKaHW LIUTOBUIAHOMN >Kele3bl BHPY-
coM SARS-CoV-2 no xoHua He usydeH. He uckmroueHo, 4to
CYILIECTBYET €MHBIA MEXaHNU3M HOPAXEHUs sl BCEX BUPYCOB.
Takxe He 0 KOHIA [OHITHO, MOYeMy AUCHYHKIHS IUTOBH/I-
HOI1 JKeJIe3bl B psijie CllydaeB sIBISIETCs: 00paTHMOid, a B APyTUX
IPUBOAUT K runorupeosy. Koppemsauun mMexny nokasaressiMu
ypoBHst TTI" Ha nawaneHoM Tane IIT u cnycrs 1 rox He cy-
mecTByeT. OTCYTCTBYIOT JJaHHBIE O KOPPEJSILIUU PacIpOCTpaHe-
HUS TOPAKEHMST IIUTOBHUIHON JKeJe3bl Ha IUKe 3a00JIeBaHUs C
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TOPMOHAJIBHBIM CTAaTyCOM B OTHaJICHHbIE CPOKH. OfHAKO MMe-
I0TCS JIaHHbIC O MOPAKEHUM LIUTOBUIHOH Kene3bl BUPYCOM
arunnyHoi nHeBMoHUM (SARS-CoV) B 2002-2003 rr., nerais-
HOCTb IIpH KoTOpoit coctaBmia 10% [48]. Cpenu Tex, KTo ymep
OT aTUIIMYHON ITHEBMOHUM, B IUTOBHIHON jKeje3e BBIIBICHO
paspyieHne HOITUKYIISIPHOTO SITUTEINHUSI ¢ OOLINPHBIM OTCIIOC-
HHEM aroNTOTHYECKUX KIIETOK B pocBeT domnkyna. [ToBpex-
JeHue (OJUTMKYJIOB LIUTOBHIHON JKeJie3bl HHOTA ObLIO OYEHb
CepbE3HBIM, CBSI3aHHBIM C IOJHOM MoTepeil napadoyutuKysIsp-
HbIX C-KJIETOK, O 4eM CBUJETEIbCTBYET IIOJIHOE€ OTCYTCTBHE
MMMYHOOKpAIIIMBaHUsl KaJbLIUTOHMHOM. B KauecTBe BO3MOXK-
HBIX MEXaHU3MOB IOBPEXIEHHUS TKAaHU IIUTOBHIHOHN >KEIE3bl
npu SARS-CoV paccMarpuBaloT BOCHATUTENIbHYIO PEaKIHIO U
anonto3 [25]. Cuutaercs, yto SARS-CoV BbI3BIBaCT TSKENYIO
BOCIIAJINTENIbHYIO peakuuio [49] u 3amyck MexaHn3Ma arnonros3a
4yepe3 HKCIPECCUI0 HECKOJIBKUX BUPYCHBIX OenkoB [58]. [To nan-
HbIM ayToricuu 5 nmanuentoB ¢ SARS-CoV Wei L ¢ coasr. [54]
BBUSIBHJIM TTOBPEKJICHUE (HOIUTUKYIISIPHOTO SIHUTEIHS U KICTOY-
HBIH aronTo3 MpH OTCYTCTBUU HEUTPOQHUIBHON MK TUMPOHI-
HOM MHOUIbTpALXU. DTO MO3BOJWIO CIENIATh aBTOPAM BBIBOJ,
4yTo Hauboyee 3HAYUMBIMH HATOTCHETHYECKHUMH (HaKTOpaMu
SBJISIOTCS Ype3MepHas MMMYHHasl peakLysl NalieHTa, BO3HUKa-
IO UMMYHOICUIMT ¢ pa3pyLIeHHeM JUMQOIUTOB U Mpsi-
MOE pa3pyLICHHE KJIETOK. YCTAHOBJIEHO TakKe, 4TO aroITo3,
JIOMUHHUpYIOLMii B matoreHese SARS, 3amyckaercs sxcnpeccu-
el psiia HeCTPYKTYpHBIX OeikoB [25,58] B KileTKax pa3iudyHOro
THUIIA, B TOM YMCIIE U LIUTOBUIHOM xkene3bl. KieTku ¢ sBneHus-
MH aronTo3a oOHapy KeHb! B LIIUTOBUIHBIX JKeJle3aX HallueHTOB
¢ atunuyHoi nHeBMoHuel [7]. YV maumentoB ¢ SARS-CoV-2
IPHU3HAKK BOCIIAIUTEIBHON HHQMIBTPALIMM OTMEYESHBI BO MHO-
I'MX TKaHSX, B TOM YMCJIE U B IIUTOBUIHOM Xxenese [57].

Opnum u3 Bapuantos passurus 11T npu COVID-19 npenno-
JIO)KUTENIBHO ABJISIETCS MpsMasi BupycHas peruiukarust. [pu I1T,
BO3HHKIIEM II0CJIe BUPYCHBIX MH(EKIM (TpHII, MapOTHT), B
JIETCeHEPUPOBAHHOM (DOJUTUKYJSIPHOM OSIHUTEIHH IUTOBHUIHOM
AKeJIe3bl BBIABIAIOTCS BHpYCOIonoOHble yacTuisl [44]. B 2003
r. Bupyc SARS-CoV 06bu1 BbIJIENICH BO MHOTUX OpraHax, OIHAKO
He B IUTOoBUAHOM kene3e. SARS-CoV-2 taxxke 1o ceil 1eHb He
BBIJICJICH B IMUTOBHIHOM XKeje3e, OJHAKO HEe MCKIIOYEHA BO3-
MOXKHOCTB IIPSIMOTO BUPYCHOT'O ITOPaYKeHUS.

OpnHoit 3 runores, oobsicHstonwx pasputue [1T npu SARS-
CoV-2, siBisieTcs B3aMOZICHCTBHIE C peLieNTOPaMH aHTHMOTCH3UH-
npesparatoniero gpepmenta 2 (ACE2). Cunraercs, uto ACE2
UrpaeT pElIAloNlyl0 poJib B IATOrCHE3e IOPaXEHUs JIETKUX
xoponaBupycamu [17]. Penentopst ACE2 B muroBuaHO sxe-
JIe3¢ MOT'YT CJIy’KUTh BXOIHBIMH BOPOTaMU Ul BUpyCa U BaK-
HbIM MexaHu3MoM nospexaeHus. SARS-CoV u SARS-CoV-2
ucnonb3ytot perentopel ACE2 Ha MeMOpaHax KIETOK IIHUTO-
BU/IHOM KeJie3bl, YTOObI NIPOHUKHYTh BHYTpPh HUX. B ominune
ot MERS-CoV, koTopslii 111 BHEAPEHUS 3aACHCTBYET AUIEI-
tumnentuaassl (DPP4) u cuano3uineie penenTopsl mpukpe-
rienust [38], SARS-CoV u SARS-CoV-2 nj1st uHBa3uM B KJIETKH
X03s51MHa Hcnonib3ytoT perentopsl ACE2 [53], koTopsle mupoko
SKCIIPECCUPYETCS B JIETKUX, IIOYKAX, HAAMOUCUHHUKAX, KUPOBOU
TKaHH, LIUTOBUIHOM kene3e, SHIOTEIINH, MOHKEITyI0YHO Ke-
nie3e, TMUKax, SIMYHUKaX U runoduse yeiaoseka [17,50].

B 2003 rony ycranosneno, uto SARS-CoV napymaer ¢yHk-
MO IUTOBUIHOM JKeJle3bl HE TOJBKO 3a CUET ee pa3pyLICHUs,
HO M uepe3 LUEHTpabHble MeXaHu3Mbl. CUMTACTCS, YTO HU3KUH
ypoBeHb TTI" MoeT ObITh BTOPUYHBIM 10 OTHOIIEHHIO K TUIIO-
Tanamyc-runodusapHoil TucHYHKINH, B TOATBEPKICHUE MTPHU-
BOZAATCS JaHHBIE O Pa3BUTUU BTOPUYHOIO THIIOTHPEO3a U LIEH-
TpajbHOTO runokoptuimsmMa y 6oiasaeix OPBU [27].
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B nacrosiee Bpems onucano 6osee 20 ciyuaes I1T, acco-
nuupyemoro ¢ COVID-19 [47]. YV Gobiiieii 4acTH MalneHTOB
[T Bo3uuk B nepuox peadunuraunn COVID-19 cnycrs 2-6
HEJlelIb [10CIIE BBI3LOPOBICHUS [22], XOTSA ONMCaHbI 2 ciydast
napasuienbubix auarao3zoB COVID-19 u IIT. Knunnueckas
KaptuHa B OosbiinHCcTBe Habmronenuit [T cooTBeTcTBOBANA
«KJIACCUYCCKOMY» BapuaHTYy. TToMHMO KIMHUYECKHUX JaHHBIX
y Bcex 0OJIbHBIX ObLII0 1a00paTOpHOE NOATBEPKICHHUE THIIep-
TUpEO3a U YJIBTPa3BYKOBOH nmarrepH, coorBercTBytomui I1T.
Bce manueHThl MOJOXKHUTEIBHO pearupoBajd Ha NPOTHUBO-
BOCHAJIUTEIbHYIO U KOPTUKOCTEPOUIHYIO Tepanuto. OxHako
UMEIOTCS M HeTunuuHble BapuanTsl Teuenus [1T [18]. B oqnom
cilydae npeobnajaja CHUMITOMAaruka TUIEPTUPEO3a: cepile-
Ouenune, OecCOHHUIA U BO30YX/IEHHE, OTCYTCTBOBAIH JINXO-
pagka ¥ MECTHbIC CHUMITOMBI (00JIM, OTEYHOCTb, PEaAKIUA
numdoysnos). Bpaun u3 ynusepcutera Insubria-Ospedale
Di Circolo Di Varese (Mranus) obocHOBanu CBOil AMarxHo3s
JAHHBIMU YJIBTPA3BYKOBOI'0 HMCCICAOBaHUA, HEAOCTATOYHBIM
nortomeHueM Tc 99-m HIMTOBUAHON Kenesbl MPU CUUHTHU-
rpaduu, BBICOKUM COJEPIKAHMEM THPEOITI00yIMHA B CBIBO-
POTKE KPOBHU MU OTCYTCTBHUEM aAYTOAHTUTECI K Ll.lI/ITOBI/IleOIjI
xenese. HCTpyMeHTanbHble U J1abopaTopHbIE OKa3aTelH
CBUACTCIBCTBOBAJIM O HACCTPYKTUBHOM IIPOLECCE B LIUTO-
BUJHOMN xene3e. CrienuaaucTsl MOCYUTANIN, YTO UMEET Me-
CTO l'lO]lOCprll\;I TUPEOUANUT, BOSMOXKHO, BBI3BAHHBIN BUpyCcOM
SARS-CoV-2. OTCyTCTBHE MECTHBIX CHMIITOMOB OOBSICHSI-
eTCs MPUEMOM MAI[UCHTOM OOJBIINX 103 00€300THBAIOIINX
npenapaToB 1o HOBOLY KOMOPOUAHOH narojoruu. ToYHOCTH
JMarHo3a IMOATBEepAMsIa yCIelIHas Tepanus crepousamu (Ha-
4ajbHO - 40 MI' METWIIIPEAHU30I0HA BHYTPUBEHHO B TeueHUe 3
JIHEH, 3aTeM MPEJHU30J0H MEPOPaIbHO C 25 MI C MOCTEIeH-
HBIM CHMIJKEHHEM J103bl), HECMOTPsI Ha TO, YTO KOHTPOJIbHBIH
Ma30K 13 HocornoTku Ha SARS-CoV-2 nociie Hopmanu3anuu
COCTOSIHUSA JaJl IOJOKUTEIbHBINA pe3ynbTaT. ABTOPHI CAesIalu
NPEANOIOKEHNUEe, YTO MOTCHIHANbHAs jJokanu3anus SARS-
CoV-2 B TKaHU HIMTOBUAHOM JKEJIEe3bl SBUJIACH NMPUYHMHOM
CTOMKON BUPYCHOW NMO3UTHUBHOCTHU IIOCJIE HCUE3HOBEHUS pe-
CHUPATOPHBIX HPOSIBICHUH, OJHAKO 3Ta TUIOTE3a HE UMEET
yﬁeuuTeanbe J0Ka3aTCIbCTB. ABTOpr CUHUTAKT TAKXE, 4YTO
IPUMEHEHUE JeKcaMeTa30Ha, LIMPOKO HCIOJb3yeMOIo Kak
npenapar nepBoit aunuen repanuu npu jgedeaun COVID-19
[52], MmoxkeT cHUKATh MOBPEXKACHUS IIUTOBUIHON HKeJle3bl 3a
CUYCT NOAAaBJICHUS THUIIEPBOCIHAJIUTCIIBHOIO OTBETA, BbI3BaH-
HOI'0 IHUTOKUMHAMH, U A€JIaThb KIIMHUYECKYIO KapTUHY MCHEC
APKOH.

B cBs13u ¢ aTuM CACJIaHbl BBIBOJbI, YTO MCTHHHAas 4YacToTa
nopakeHusi mUToBUAHON xene3bl SARS-CoV-2 3HauuTenbHO
OoJIbllle ¥ HUBEIHMPYETCs, B MEPBYIO OYEPe/b, IPHOPHUTETAMU
JAUArHOCTUKU JICTOYHBIX HOpa)KeHMﬁ.

San Juan MDJ c¢ coasrt. [43] cuurtator, yto IIT moxer
6bITb HE CJIE€ACTBUEM, & CUMIITOMOM MJIM BAPUAHTOM TCUCHUSA
COVID-19. B nmoarsepIeHHE 3TOTO OHHU MPHUBOAST HAOIIO-
JACHUEC, KOI'la y NMalUCHTKH, HpOXO):lI/IBUJeﬁ JICYCHHC I10 I10BO-
ny IIT, no nanusim [P auarnoctuku sHa SARS-CoV-2 (ma3-
KW U3 HOCOITIOTKH U pOTOFJ'lOT](I/I) [IOJIYy4CH MOJI0KUTEIbHBIN
pesyabrar. Campos-Barrera E. ¢ coaBrt. [5] npeanonaraior,
yto 1T moxHO cuutarh ocinoxxkHeHueM COVID-19 B cBs3u ¢
0COOCHHOCTSIMHU BUpycHoOro 3aboneBanus. T. Grassi ¢ koie-
ramu [15] npennonoxunu, uro onenka COVID-19, xak su10-
KPUHHOTI'O 33.60J'l€BaHI/I$[ IOMOXET YYCHBIM INOHATH HECIICIHU-
¢uuecknii oTBeT UMMyHHOH cuctembl Ha SARS-CoV-2, uto
NPUBEIET K JIy4IIeMY IOHUMAHUIO NPUPOILI U IPOSABICHUS

COVID-19.
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SUMMARY
SUBACUTE THYROIDITIS AND COVID-19 (REVIEW)

'Aleksandrov Yu., 2Semikov V., 2Shulutko A., 2Gogokhia T.,
2Gorbacheva A., 2Mansurova G.

Yaroslavl State Medical University, Department of Surgical
Diseases; .M. Sechenov First Moscow State Medical Univer-

sity (Sechenov University), Russian Federation, Department of

Faculty Surgery N2, Russian Federation

The COVID-19 pandemia has shown that there is not
enough knowledge today to fully control it. Along with se-

102

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

vere respiratory syndrome, attention has recently been paid
to extrapulmonary lesions, including endocrinopathies. The
aim of the study was to summarize the current literature
data about the effects of the SARS-CoV-2 coronavirus on
the thyroid gland. One of the most striking manifestations
of viral aggression is de Quervain’s subacute thyroiditis. The
analysis of works from the most authoritative international
abstract bibliographic databases was carried out using meth-
ods of analysis and processing of scientific resources. Based
on the analysis, it was concluded that subacute thyroiditis
can be both a clinical manifestation and a complication of
COVID-19. The SARS-CoV-2 coronavirus can also trigger
other thyroid diseases. The causes of subacute thyroiditis are
considered to be the direct effect of the SARS-CoV-2 coro-
navirus on thyroid cells due to the use of ACE2 receptors,
the subsequent inflammatory reaction and apoptosis, as well
as central hypothalamus-pituitary mechanisms. The clinical
variants of subacute thyroiditis in COVID-19 are diverse
and have not been fully evaluated. In this regard, it can be
concluded that the true incidence of subacute thyroiditis in
COVID-19 is much greater, since it is masked by severe lesions
of other organs.
Keywords: subacute thyroiditis, COVID-19, thyroid gland.

PE3IOME
MOJOCTPHI TUPEOUIUT U COVID-19 (OB30P)

'Anekcanapos 10.K., 2Cemukos B.H., *Illynyrko A.M.,
Toroxus T.P., 2Top6aueBa A.B., 2Mancyposa I.T.

!@I'BOY BO Apocrasckuti 20¢ydapcmeenivitl MeOuyuHCKul
yuugepcumem M3 P®, rkaghedpa xupypeuueckux 6onesmneil;
2@IAOY BO Ilepsvlii MOCKOBCKUTL 20CYOAPCMEEHHbLI MeOU-
yuncxkuti ynusepcumem um. U.M. Ceuenosa M3 PD (Ceue-
HOBCKULL yHUSepcumem), kageopa Gaxyibmemckou Xxupypeuu
No2, Poccus

Lenbio uccrnenoBanus SIBUIOCH 00OOIICHHE COBPEMEHHBIX
JIMTEPATYPHBIX HJaHHBIX, MOCBALICHHBIX BO3ﬂeﬁCTBHlO KOpOHa-
Bupyca SARS-CoV-2 Ha LIMTOBUAHYIO XKeJe3y.

OpnHoii u3 Haubonee spkux MaHudecTaluii BUPYCHOM
arpeccuu sBISIeTCsl MONOCTpPbI Tupeouaut 1ne Kepsena.
IIpoBenen ananus pabot U3 HanboIee aBTOPUTETHBIX MEXKY-
HapoJHbIX pedeparuBHbIX OuONMorpaduyeckux 06a3 ¢ uc-
MO0JIb30BAaHUEM METOJOB aHaINW3a U 00pabOTKH HayuHBIX pe-
cypcoB. Ha ocHoBaHMM aHanu3a Jenaercs 3akIYeHue, 4To
MOAOCTPBIH THPEOUAUT MOXKET ObITh KaK KIMHUYECKHM IIPO-
aBlleHueM, Tak u ocyoxHeHuemM COVID-19. Koponasupyc
SARS-CoV-2, no Bceil BEpOATHOCTH, SIBISETCS TPUITEPOM
U Apyrux 3aboneBaHMM LIMTOBUIHOW xeiye3bl. [IpuunHamu
IMOAOCTPOIro TUPEOUAUTA ABJIIAIOTCA IIPAMOEC BO3ﬂeﬁCTBHe KO-
ponasupyca SARS-CoV-2 Ha KJIETKM IIUTOBHUIHON XKele3bl
nocpenctsoM penentopoB ACE2, B pesynbraTe 4yero BO3-
HUKACT BOCHAJUTECIIbHAsA pC€aKlWsa U aloIlTO3 KJICTOK HIUTO-
BUJHOW KeJe3bl; He MCKIIIOUEH TaKKe LEHTPaJbHBIA I'MIIO-
TajJaMmyc-rurnopu3apHelii MEXaHW3M HOBPEKIACHUS BUPYCOM
HIUTOBUIHOM skene3bl. KilmHUYeckue BapHaHThl MOAOCTPOTrO
tupeouguta npu COVID-19 MHOrooOpa3Hbl U HE U3YUCHBI.
B cBsi3u ¢ 3TUM aBTOpaMu JeslaeTCsl BBIBOJ, YTO [TOKA3aTeIH
3aboseBaeMoCTU NMOXOCTPBIM TupeougutoMm npu COVID-19
3HAYUTECJIBHO BbIIIEC, IMOCKOJBKY MACKUPYIOTCSA TAXKCIBIMU
MOpaXCHUSAMU APYIrUX OpraHoB.
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BONE MINERAL DENSITY AND THE PREVALENCE OF ITS DISORDERS
IN PATIENTS WITH SYSTEMIC LUPUS ERYTHEMATOSUS AND SYNTROPIC COMORBID LESIONS

Tsyhanyk L., Abrahamovych U., Abrahamovych O., Chemes V., Guta S.

Danylo Halytsky Lviv National Medical University, Ukraine

The systemic lupus erythematosus (SLE) is a systemic auto-
immune disease caused by various endogenous and exogenous
factors with the inherent involvement in the pathological process
of most organs and systems that are directly related to the local
and systemic regulation of bone metabolism [3,4,7], adversely
affecting bone mineral density [5,6,8]. The state of bone mineral
density has not been properly examined yet in patients with SLE
and the pathogenetically associated syntropic comorbid lesions
of organs and systems, namely, hemorrhagic vasculitis, capil-
laritis, Raynaud syndrome, atherosclerosis, livedo reticularis,
venous thrombosis, myocarditis, secondary hypertension, stable
angina, pneumonitis, pneumosclerosis, autoimmune hepatitis,
steatohepatitis, chronic pancreatitis, aseptic bone necrosis, ar-
thralgia, myalgia, autoimmune thyroiditis, obesity, and alopecia
[1,2,9,10].

Objective - to assess the state of bone mineral density and to
determine the prevalence of its disorders in patients with SLE
and syntropic comorbid lesions of organs and systems.

Material and methods. In a randomized manner, after strati-
fication by the presence of SLE (according to the 2019 ACR
criteria), we enrolled 123 patients (premenopausal women aged
21 to 51 years, average age 41.13+12.04) into the study. The
written consents to participate in comprehensive examinations
in accordance with the principles of the Helsinki Human Rights
Declaration, Council of Europe Convention on Human Rights
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and Biomedicine, as well as the relevant laws of Ukraine, were
duly obtained. All patients were examined and received treat-
ment at the Rheumatology Department of the Lviv Regional
Clinical Hospital. The average duration of the disease was
10.08+0.72 years. All (100.00%) patients received glucocorti-
coids in terms of prednisolone from 5.0 to 30.0 mg/day (average
dose 10.89+0.84 mg/day, the average dose of 31.50+2.07 g) and
calcium (daily dose of 1000.0 mg) in combination with vitamin
D (daily dose of 400.0 1U).

All patients underwent comprehensive clinical, laboratory,
and instrumental examination of all organs and systems in ac-
cordance with the Order of the Ministry of Health of Ukraine Ne
676 of October 12, 2006 “On the Approval of Protocols for the
Provision of Medical Care in the Rheumatology Specialty”, the
recommendations of the European League against Rheumatism
(2010), the American College of Rheumatology (2019).

Patients with SLE, depending on the diagnosed pathoge-
netically associated syntropic comorbid lesions of organs and
systems, were stratified into twenty groups (with hemorrhagic
vasculitis, capillaritis, Raynaud syndrome, atherosclerosis, li-
vedo reticularis, venous thrombosis, myocarditis, secondary
hypertension, ischemic heart disease (including stable angina),
pneumonitis, pneumosclerosis, autoimmune hepatitis, steato-
hepatitis, chronic pancreatitis, aseptic bone necrosis, arthralgia,
myalgia, autoimmune thyroiditis, obesity, and alopecia). The
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bone mineral density (BMD) was determined for patients in
each group through dual-energy X-ray absorptiometry (DXA)
scans of the lumbar spine and proximal femur, taking into ac-
count the worst T-score result. As a result of DXA scans, all
patients were divided into five groups: 27 patients with normal
BMD (T-score > -1.0 standard deviation (SD), 25 patients with
the first degree osteopenia (T-score<-1.0 SD, but>-1.5 SD), 25
patients with the second degree osteopenia (T-score<-1.5 SD ,
but>-2.0 SD), 23 patients with the third degree osteopenia (T-
score<-2.0 SD, but>-2.5 SD), and 23 patients with osteoporosis
(OP) (T-score [111-2.5 SD).

Statistical analysis of the research results was carried out by
using the Microsoft Excel application, differences were consid-
ered to be statistically significant when p<0.05.

Results and discussion. Hemorrhagic vasculitis was detected
in 6 (33.33%) patients, the 2 of them had also the first degree
osteopenia and the 2 patients had OP. The second degree os-
teopenia was detected in 1 (16.6%) patient with hemorrhagic
vasculitis. 1 (16.6%) of the patients with hemorrhagic vasculitis
was also diagnosed with the third degree osteopenia. There were
no statistically significant differences between the prevalences
of the first, second, third degree osteopenia and osteoporosis.

4 (25.0%) patients with capillaritis were diagnosed with the
first degree osteopenia, second degree osteopenia (25.00%),
third degree osteopenia (25.00%), and OP (25.00%). There were
no statistically significant differences between the prevalences
of normal BMD and reduced BMD disorders (p>0.05).

Raynaud syndrome was detected in 49 patients. 8 (16,33%) of
them had normal BMD, 7 (14.29%) patients had the first degree
osteopenia, 13 (26.53%) patients had the second degree osteo-
penia, another 13 (26.53%) patients had the third degree osteo-
penia, and 8 (16.33%) patients had OP. The largest percentage
of patients with Raynaud syndrome had second and third degree
osteopenia, but there were no statistically significant differences
between the prevalences of normal BMD, the first degree osteo-
penia, and OP.

Atherosclerosis was detected in 36 patients: 4 (11.11%) of
them had normal BMD, another 4 (11.11%) patients had the first
degree osteopenia, 6 (16.67%) patients had the second degree
osteopenia, 10 (27.78%) patients had the third degree osteope-
nia, and 12 (33.33%) patients had OP. The prevalence of OP
was the highest and the number of OP cases was statistically
significantly different from the number of cases of normal BMD
(p<0.05) and the cases of the first degree osteopenia (p<0.05).
The number of the third degree osteopenia cases was also statis-
tically significantly different from the number of cases of normal
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BMD (p <0.05) and the first degree osteopenia (p<0.05).

Livedo reticularis was detected in 28 patients: 4 (14.29%) of
them had normal BMD, 3 (10.71%) patients had the first degree
osteopenia, 5 (17.86%) patients had the second degree osteo-
penia, 8 (28.57%) patients had the third degree osteopenia, and
another 8 (28.57%) patients had OP. The prevalence of the third
degree osteopenia (p<0.05) and OP (p<0.05) was statistically
significantly higher than the prevalence of the first degree osteo-
penia. There were no statistically significant differences between
the number of cases of the third degree osteopenia, OP, normal
BMD (p>0.05), and second degree osteopenia (p>0.05), as well
as between the number of the second degree osteopenia cases
and the cases of normal BMD (p>0.05) and the first degree os-
teopenia (p>0.05) (Table 1).

Venous thrombosis was detected in ten patients: 4 (40.0%) of
them had normal BMD, another 4 (40.0%) patients had the first
degree osteopenia, 2 (20.0%) patients had the third degree os-
teopenia. There were no patients with the second degree osteo-
penia and OP. The prevalence of normal BMD and first degree
osteopenia was statistically significantly higher than the preva-
lence of second degree osteopenia (p<0.05) and OP (p<0.05),
but there were no statistically significant differences in the case
of third degree osteopenia (p>0.05).

Myocarditis was detected in 12 patients: 2 (16.67%) of them
had normal BMD, another 2 (16.67%) patients had the first de-
gree osteopenia, 1 (8.33%) patient had the second degree osteo-
penia, 3 (25.0%) patients had the third degree osteopenia, and
4 (33.33%) patients had OP. The pairwise comparison between
these groups did not reveal statistically significant differences
between them (p>0.05).

Secondary hypertension was detected in 63 patients with SLE.
According to the results of the densitometric examination, 10
(15.87%) patients had normal BMD, 9 (14.29%) patients had
the first degree osteopenia, 13 (20.63%) patients had the second
degree osteopenia, 16 (25.40%) patients had the third degree
osteopenia and 15 (24.30%) patients had OP. The third degree
osteopenia was the most prevalent BMD disorder in this group.
However, there were no statistically significant differences be-
tween its prevalence and the prevalence of normal BMD, the
first degree osteopenia, second degree osteopenia, and OP.

Ischemic heart disease (stable angina) was detected in six
patients: 2 (33.33%) of them had the second degree osteopenia
and 4 (66.67%) patients had the third degree osteopenia. The
prevalence of third degree osteopenia was statistically signifi-
cantly higher than the prevalence of normal BMD (p<0.01), first
degree osteopenia (p<0.01), and OP (p<0.01).

Table 1. The prevalence of normal BMD and various reduced BMD disorders in patients
with SLE depending on the pathogenetically associated syntropic comorbid lesions of organs and systems

Hemorrl.u.xgic Capillaritis Raynaud Atherosclerosis | Livedo reticularis
BMD assessment vasculitis syndrome
N % N % N % N % N %
Normal BMD 0 0.00 0 0.00 8 16.33 4 11.11 4 14.29
First degree osteopenia 2 33.33 1 25.00 7 14.29 4 11, 11 3 10.71
Second degree osteopenia 1 16.67 1 25.00 13 26.53 6 16.67 5 17.86
Third degree osteopenia 1 16.66 1 25.00 13 26.53 10 * 27.78 8 28.57
oP 2 33.33 1 25.00 8 16.33 12 * 33.33 8 28.57
Total 6 100.00 4 100.00 49 100.00 36 100.00 28 100.00

notes: * - statistically significant difference when compared with the prevalence of normal BMD cases, p <0,05;
- statistically significant difference when compared with the prevalence of the first degree osteopenia
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Table 2. The prevalence of normal BMD and various reduced BMD disorders in patients with SLE depending
on the pathogenetically associated syntropic comorbid lesions of organs and systems

Venous thrombosis Myocarditis Secondal.'y IHD (stable angina)] Pneumonitis
BMD assessment hypertension
N % N % N % N % N %

Normal BMD 4 40.00 2 16.67 10 15.87 0 0.00 6 28.57

First degree osteopenia 4 40.00 2 16.67 9 14.29 0 0.00 3 14.29
Second degree osteopenia| 0 * 0.00 1 8.33 13 20.63 2 33.33 6 28.57

Third degree osteopenia 2 20.00 3 25.00 16 25.40 4% 66.67 2 9.52
OP 0* 0.00 4 33.33 15 28.30 0] 0.00 4 19.05
Total 10 100.00 12 100.00 63 100.00 6 100.00 21 100.00

notes: * - statistically significant difference when compared with the prevalence of normal BMD cases, p <0,05;
- statistically significant difference when compared with the prevalence of the first degree osteopenia, p <0,05

Pneumonitis was detected in 21 patients with SLE: 6 (28.57%)
of them had normal BMD, 3 (14.29%) patients had the first de-
gree osteopenia, 6 (28.57%) patients had the second degree os-
teopenia, 2 (9.52%) patients had third degree osteopenia, and 4
(19.05%) patients had OP. There were no statistically significant
differences between the prevalence of normal BMD and various
degrees of osteopenia (Table 2).

Pneumosclerosis was detected in 58 patients with SLE.
According to the results of the densitometric examination, 8
(13.79%) patients had normal BMD, 13 (22.41%) patients had
the first degree osteopenia, 11 (18.97%) patients had the second
degree osteopenia, 14 (24.14%) patients had the third degree os-
teopenia, and 12 (20.69%) patients had OP. There were no sta-
tistically significant differences in prevalences of normal BMD
and various reduced BMD disorders (p>0.05).

Autoimmune hepatitis was detected in 11 patients. 1
(9.09%) of them had first degree osteopenia, another one had
second degree osteopenia. 2 (18.18%) patients had the third
degree osteopenia, and 7 (63.64%) patients had OP. The prev-
alence of OP was significantly higher than the prevalence of
normal BMD (p<0.001), the first degree osteopenia (p<0.01),
the second degree osteopenia (p<0.01), and the third degree
osteopenia (p<0.05).

Steatohepatitis was detected in 37 patients with SLE, all
of them had reduced BMD disorders. 8 (21.62%) patients
had the first degree osteopenia, 10 (27.03%) patients had the
second degree osteopenia, 11 (29.73%) patients had the third
degree osteopenia, and 8 (21.62%) patients had OP. There
were no statistically significant differences in prevalences of
all osteopenias and OP.

Chronic pancreatitis was detected in 40 patients with SLE.
4 (10.00%) patients had normal BMD. The rest had various
reduced BMD disorders: 5 (12.50%) patients had the first de-
gree osteopenia, 8 (20.00%) patients had the second degree
osteopenia, 10 (25.00%) patients had third degree osteope-
nia and 13 (32.50%) patients had OP. The prevalence of the
third degree osteopenia was statistically significantly higher
than the prevalence of normal BMD (p<0.05). The number
of cases of OP was statistically significantly higher than the
number of normal BMD cases (p<0.01) and the cases of the
first degree osteopenia (p<0.05).

Aseptic bone necrosis was detected in 3 patients: 1 (33.33%) of
them had the first degree osteopenia, 1 (33.33%) patient had the
third degree osteopenia and 1 (33.33%) patient had OP. There were
no statistically significant differences between the prevalences of
normal BMD and reduced BMD disorders (Table 3).

Table 3. The prevalence of normal BMD and various reduced BMD disorders in patients
with SLE depending on the pathogenetically associated syntropic comorbid lesions of organs and systems

Pneumosclerosis Autoimr.n.u ne Steatohepatitis Chroni.c . Aseptic b'one
BMD assessment hepatitis pancreatitis necrosis
N % N % N % N % N %

Normal BMD 8 13.79 0 0.00 0 0.00 4 10.00 0 0.00

First degree osteopenia 13 22.41 1 9.09 8 * 21.62 5 12.50 1 33.33
Second degree osteopenia 11 18.97 1 9.09 10 * 27.03 8 20.00 0 0.00
Third degree osteopenia 14 24.14 2 18.18 11* 29.73 10 * 25.00 1 33.33
opP 12 2069 | T7T*U# | 63.64 8 * 21.62 13 * 32.50 1 33.33
Total 58 100.00 11 100.00 37 100.00 40 100.00 3 100.00

notes: * - statistically significant difference when compared with the prevalence of normal BMD cases, p<0,05;
- statistically significant difference when compared with the prevalence of the first degree osteopenia, p<0,05;
# - statistically significant difference when compared with the second degree osteopenia, p<0,05
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Table 4. The prevalence of normal BMD and various reduced BMD disorders in patients
with SLE depending on the pathogenetically associated syntropic comorbid lesions of organs and systems

BMD assessment Arthralgia Myalgia A:;:;;ﬁ;:;;?e Obesity Alopecia
N % N % N % N % N %

Normal BMD 17 16.04 3 7.32 0 0.00 5 14.29 5 12.20

First degree osteopenia 22 20.75 8 19.51 * 2 8.33 9 25.71 8 19.51
Second degree osteopenia| 25 22.58 9 21.95 * 5 20.83 9 25.71 7 17.07
Third degree osteopenia 21 19.81 11 26.83*% | 7% 29.17 8 22.86 10 24.39
OoP 21 19.81 10 2439* | 10 * 41.67 4 11.43 11* 26.83

Total 106 100.00 41 100.00 24 100.00 35 100.00 41 100.00

notes: * - statistically significant difference when compared with the prevalence of normal BMD cases, p <0,05;
- statistically significant difference when compared with the prevalence of the first degree osteopenia, p<0,05

Arthralgia was observed in 106 patients with SLE. 17
(16.04%) of them had normal BMD, 22 (20.75%) patients had
the first degree osteopenia, 25 (23.58%) patients had the second
degree osteopenia, 21 (19.81%) patients had the third degree os-
teopenia, and another 21 (19.81%) patients had OP. The preva-
lence of normal BMD did not differ statistically significantly
from the prevalences of the first degree osteopenia (p<0.05),
the second degree osteopenia (p<0.001), the third degree os-
teopenia (p<0.001), and OP (p<0.001). There were no statisti-
cally significant differences between the prevalences of first
degree osteopenia, the second degree osteopenia (p>0.05),
the third degree osteopenia (p>0.05), and OP (p>0.05). There
were also no statistically significant differences between the
prevalences of the second degree osteopenia, third degree os-
teopenia, and OP (p>0.05).

Myalgia was observed in 41 patients with SLE. 3 (7.32%) of
them had normal BMD. 8 (19.51%) patients had the first degree
osteopenia, 9 (21.95%) patients had the second degree osteope-
nia, 11 (26.83%) patients had the third degree osteopenia, and
(24.39%) patients had OP. The prevalence of normal BMD was
significantly lower than the prevalences of second degree os-
teopenia (p<0.001), third degree osteopenia (p<0.001), and OP
(p<0.01). However, there were no statistically significant differ-
ences between the prevalences of various reduced BMD disor-
ders (p>0.05).

Autoimmune thyroiditis was detected in 24 patients. Accord-
ing to the results of the densitometric examination, 2 (8.33%)
patients had the first degree osteopenia, 5 (20.83%) patients
had the second degree osteopenia, 7 (29.17%) patients had the
third degree osteopenia, and 10 (41.67%) patients had OP. The
prevalence of normal BMD was statistically significantly lower
than the prevalences of second degree osteopenia (p<0.01), third
degree osteopenia (p<0.01), and OP (p<0.01). The prevalences
of the third degree osteopenia and OP were significantly higher
than the prevalence of the first degree osteopenia (p<0.05).

35 patients were diagnosed with obesity — with a body mass
index over 30 kg/m?. Five of them had normal BMD (14.29%),
nine patients had the first degree osteopenia (25.71%), another
nine patients had the second degree osteopenia (25.71%), eight
patients had the third degree osteopenia (22.86%), and four pa-
tients had OP (11.43%). There were no statistically significant
differences in the prevalences of normal BMD and various re-
duced BMD disorders (p>0.05).

Alopecia was observed in 41 patients. 5 (12.20%) of them
had normal BMD, 8 (19.51%) patients had the first degree os-
teopenia, 7 (17.07%) patients had the second degree osteopenia,
10 (24.39%) patients had the third degree osteopenia and 11
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(29.83%) patients had OP. The prevalence of OP was signifi-
cantly higher than the prevalence of normal BMD. There were
no statistically significant differences in prevalences between
OP and first degree osteopenia, second degree osteopenia, and
the third degree osteopenia (Table 4).

Conclusions. The prevalence of osteoporosis in SLE patients
with atherosclerosis and chronic hepatitis was significantly
higher than the prevalences of normal BMD cases and the first
degree osteopenia; the prevalence of osteoporosis in SLE pa-
tients with autoimmune hepatitis was significantly higher than the
prevalence of normal BMD cases and osteopenia. Pathogenetically
associated syntropic comorbid lesions of organs and systems (ath-
erosclerosis, autoimmune hepatitis, chronic pancreatitis) allow us to
predict the reduction of BMD in patients with SLE.
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SUMMARY

BONE MINERAL DENSITY AND THE PREVALENCE
OF ITS DISORDERS IN PATIENTS WITH SYSTEMIC
LUPUS ERYTHEMATOSUS AND SYNTROPIC COMOR-
BID LESIONS

Tsyhanyk L., Abrahamovych U., Abrahamovych O.,
Chemes V., Guta S.

Danylo Halytsky Lviv National Medical University, Ukraine

The state of bone mineral density has not been properly ex-
amined yet in patients with systemic lupus erythematosus (SLE)
and the pathogenetically associated syntropic comorbid lesions
of organs and systems. In a randomized manner, after stratifica-
tion by the presence of SLE, we enrolled 123 premenopausal
women aged 21 to 51 years into the study. Patients with SLE,
depending on the diagnosed pathogenetically associated syn-
tropic comorbid lesions of organs and systems, were stratified
into twenty groups (with hemorrhagic vasculitis, capillaritis,
Raynaud syndrome, atherosclerosis, livedo reticularis, venous
thrombosis, myocarditis, secondary hypertension, stable angina,
pneumonitis, pneumosclerosis, autoimmune hepatitis, steato-
hepatitis, chronic pancreatitis, aseptic bone necrosis, arthralgia,
myalgia, autoimmune thyroiditis, obesity, and alopecia). The
bone mineral density (BMD) was determined for patients in
each group through dual-energy X-ray absorptiometry (DXA)
scans of the lumbar spine and proximal femur, taking into ac-
count the worst T-score result. Having analyzed the data from
densitometric examinations of 20 patient groups, we arrived
at the following conclusions: a) all patients from seven groups
(with hemorrhagic vasculitis, capillaritis, stable angina, autoim-
mune hepatitis, steatohepatitis, aseptic bone necrosis, autoim-
mune thyroiditis) had reduced BMD disorders, and the largest
proportion of patients with normal BMD were from the group
with syntropic venous thrombosis; b) there was only one group
of patients (with stable angina) without the cases of the first de-
gree osteopenia, and the largest proportion of such patients was
in the group with syntropic venous thrombosis; ¢) there was only
one group of patients (with aseptic bone necrosis) without the
cases of the second degree osteopenia, and the largest proportion
of such patients was in the group with stable angina; d) there
were patients with the third degree osteopenia in all groups, and
the largest proportion of the third degree osteopenia cases was
in the group with stable angina; e) there were no cases of osteo-
porosis in groups with syntropic venous thrombosis and stable
angina, and the largest proportion of osteoporosis cases was in
the groups with syntropic autoimmune hepatitis; the prevalence
of osteoporosis is significantly higher than the prevalence of
normal BMD and the first degree osteopenia in patients with
atherosclerosis and chronic pancreatitis; the prevalence of osteo-
porosis is also significantly higher that the prevalence of normal
BMD and all degrees of osteopenia in patients with autoimmune
hepatitis.
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Keywords: systemic lupus erythematosus, dual-energy X-ray
absorptiometry, osteoporosis, bone mineral density.

PE3IOME

COCTOSIHUE MMHEPAJIbHOM IVIOTHOCTH KOCT-
HOM TKAHHM U YACTOTA EE HAPYIUEHUH Y BOJIb-
HBIX CACTEMHOM KPACHOM BOJTYAHKOM C CUH-
TPOIIUYECKUMHU KOMOPBU/IHBIMU TTOPAKEHMUSI-
MU OPTAHOB 1 CUCTEM

Huranpixk JI.B., A6paramoBuu Y.0., AoparamoBuu O.O.,
Yemec B.B., I'yra C.U.

Jlvso6cKULl HAyUOHATbLHBIL MeOuYUHCKUL yHusepcumem um. /la-
nuna I anuyxozo, Ykpauna

CucremHas kpacHast Bomyanka (CKB) — cucremHoe ayronm-
MyHHOE 3a00JIeBaHNE, BEI3EIBAEMOE PA3THIHBIMU YHOTCHHBIMU
Y 9K30T€HHBIMH ()aKTOpaMH, C BOBIEUCHNUEM B MATOIOTMIECKIH
nporiecc OOTBIINHCTBA OPTAHOB U CHCTEM, KOTOPBIE HATIPSIMYIO
CBSI3aHbI C MECTHOM M CUCTEMHOM perynsuuei KOCTHOro MeTa-
6omm3ma. CocTosTHHE MIHEPATbHON TNIOTHOCTH KOCTHON TKAaHH
y manmenToB ¢ CKB n maroreneTnueckn acCOIMMpPOBAaHHBIMH
CHHTPOIMYECKUMH KOMOPOWIHBIMH TTOPAKEHHSAMH OPTaHOB U
CHCTEM JOIDKHBIM 00pa3oM He M3ydeHO. PaHmoMU3HPOBAHHEIM
o0pasom mocie crparudukanun mo Hamnauio CKB B uccneno-
BaHME BKIIOUCHBI 123 EHIIWHBI ¢ TPEMEHOIIAay30i B BO3pacTe
ot 21 g0 51 roma. Ilanmentsr ¢ CKB B 3aBucHMMOCTH OT ana-
THOCTHPOBAHHBIX ITaTOTEHETHUECKH AaCCOIMMPOBAHHBIX CHH-
TPONUYECKUX KOMOPOWIHBIX TTOPaKEHHH OpPraHOB M CHCTEM
pasaeneHsl Ha JBAJUATh TPYIMH (TeMOpparmdecKkrii BacKymuT,
KalWUIIPUT, CUHAPOM PeiHo, aTepockiiepo3, peTHKYISpHOE
JIMBEI0, BEHO3HBIH TPOMOO3, MHOKapIUT, BTOPUYHAS THIIEPTEH-
3151, CTAOMIIbHAS AaHTUHA, THEBMOHUT, ITHEBMOCKIIEPO3, Ay TONM-
MYHHBII TENaTHT, CTeaTOTeNaTHT, XPOHHUECKHUil MaHKPEaTur,
acenTHUeCKU HEeKpO3 KOCTEH, apTpajrus, MUAITHs, ayTOUM-
MYHHBI THPEOWANT, OXKHPEHHe M anomenus). MuHepansHas
wIoTHOCTh KocTHOH Tkanu (MIIKT) ompenensuiachy i manm-
€HTOB B KaXKJIOM Ipylnme ¢ MOMOIIbIO JABYXIHEPTreTHUUECKOH
PEHTTEHOBCKON abcopOIMOMeTpUH MOSICHUYHOTO OTAEINa 110~
3BOHOYHHMKA U TPOKCHMAJIBHOTO OTAENa OeIpeHHONH KOCTH C
y4eTOM HamuXy/IIero pesyiabrata. [Ipoanann3upoBaB JaHHEBIE
JIEHCUTOMETPHYECKOTO oOcienoBanust 20 rpynmn NaeHTOB,
aBTOPHI HPUIITH K CIETYIONINM BBIBOJAM: a) y BCEX MAallH-
€HTOB M3 CEMH TPYMI - ¢ TeMOPParndecKhM BaCKYIHTOM,
KaMUIAPUTOM, CTAaOUIBHON CTEHOKapANeH, ayTOMMMYHHBIM
TEeTaTUTOM, CTEaTOTeNaTHTOM, aCENTHIECKUM HEKPO30M KO-
CTeH, ayTOMMMYHHBIM THPEOUANTOM, HaONIOAAIOCh CHHIKE-
aue MIIKT; nHanGomnpimast m0is MAIMEHTOB ¢ HOPMAaJbHOM
MIIKT BbIsiBI€HAa B Ipynmne ¢ CUHTPONUYECKUM BEHO3HBIM
TpoMO030M; 0) O/lHA rpymnma MAUEHTOB CO CTa0MIBHOHN cTe-
HOKapJuel He uMesa CIy4yaeB OCTeONeHu! | crenenu, u Hau-
Gompmrast 07 TaKUX MAIMEHTOB NPHUXOAMIACH HA TPYIILY
C CHHTPONHUYECKHM BEHO3HBIM TPOMOO30M; B) OJHA TpyTIia
MaIMeHTOB C aCeNTHYECKUM HEKPO30M KOCTeil He HMena Ciry-
JaeB OCTEONEHUH BTOPOH CTETEHU; HAaHOOIbIIas JOJIS TAKUX
MaIMeHTOB MPHUXOIMIACH HAa TPYHITy CO CTAOMIBHOI CTEHO-
KapJueii; T) BO BCeX IpyInax ObLIM MAI[HeHTHI C OCTCONEHH-
eit Il crenenn, mpuyemM HauOOIbIIAS JONS CIlydaeB OCTEO-
nenuu Il cTremenn mpuxoauiack Ha TPYMITy CO CTAOMIBHOMN
CTeHOKapAHuel; ) B TPYNIAX ¢ CHHTPOIMUYECKUM BEHO3HBIM
TpoMOO30M U CTAOMIBHOW CTEHOKapIueH CllydaeB OCTEOIO-
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po3a He BBISBICHO; HanOONbLIAsE OIS CIydaeB OCTEOIOpPO-
3a MPUXOAUIACH HA TPYIIY C CUHTPOIHBIM ayTOUMMYHHbBIM
rernaTuToM; y NAlMEHTOB C aTepOCKIEPO30M M XPOHUUYECKUM
INaHKPEaTUTOM IIOKAa3aTeJM OCTEONopo3a ObUIM 3HAUYUTEIb-
HO BBILIE, YEM pacnpocTpaHeHHOCTh HopMmanbHOH MIIKT u
OCTEOICHUH MEPBON cTerneHu. PacnpocTpaHeHHOCTh OCTEO-
nopo3a Obula Tak)Ke 3HAYUTENIBHO BBILIE, YeM paclpocTpa-
HeHHOCTh HOpMabHOU MIIKT u Bcex creneHeit octeoneHnn
y MallMeHTOB C ayTOUMMYHHBIM T'€lIaTUTOM.
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Contemporary social world is characterized by rapid changes,
active transformation processes that, in conditions of uncertain-
ty, require from the individual a bold, sometimes instantaneous
decision and choice. In such conditions, there is a threat of the
emergence of risk, unforeseen consequences regarding the adop-
tion of rapid, not always thoughtful actions, the efficiency of
life and professional activity is distorted, the results of interac-
tion with other people change, etc. That is why it is important
to study those personality traits that are manifested in similar,
changing conditions and which can facilitate (or slow down) a
timely making of the right decision in order to obtain the desired
result with less time and effort. One can consider adventurous-
ness (a propensity to adventurous behavior) as such a personal-
ity trait, which can manifest itself in situations of uncertainty
not only as a negative phenomenon, but also as a resource for
creative decision-making.

Theoretical background of studying adventurousness. The no-
tion of “adventurous personality”, “adventurousness” in differ-
ent historical times was considered from different standpoints
depending on the general views on the problem of adventurous-
ness. An important role was played by the idea of people about
the norms of behavior of an individual as a member of a certain
society. This concept was used mainly to refer to behavior as im-
moral, asocial, deviant and so on. Fraud, intrigue, trickery were
ascribed to such a person [14].

And today it is believed that adventurousness as a personality
trait hinders human activity. So, according to V.L. Bozadzhiev,
the business characteristic of a psychologist provides for the
obligatory consideration of qualities that are unacceptable or
hindering successful professional activity. Among a rather large
number of negative traits, such as irresponsibility, frivolity, lust
for power, unsystematicity, arrogance, laziness, negligence, na-
ivety, bashfulness, self-confidence, envy, formalism etc., the au-
thor also distniguishes adventurousness [3].

A.A. Aldasheva and N.G. Melnikova, when studying the val-
ue and semantic attitude of a person to activity in a situation of
competitive selection of candidates, pointed out that “persons
predisposed to risk can be provoked to participate in risky ac-
tions or adventures” [1]. It is this kind of adventurous behavior
in regulated professions that the authors also define as profes-
sionally undesirable.

L.V. Antonenko studied the orientation of entrepreneur’s
personality and their psychological characteristics. The author
showed that the dominance of a certain orientation forms such
personality types as adventurous, conservative and constructive.
The most successful entrepreneurs are characterized by a com-
bination where the leading orientation is constructive, combined
with a relatively small part of the adventurous and conservative
orientation. At the same time, the advantage of a conservative
and adventurous orientation leads to unsuccessful activity [2].

However, in the literature, the concept of “adventurousness”
is not limited to the framework of antibehavior; its positive
aspects are also considered. Thus, E. P. Ilyin describes the ad-
venturer as a passionate seeker of the unknown, which leads to
gaining benefits. A lot of geographical discoveries, according
to the author, were made by people for whom adventurousness
was a lifestyle. Such adventurers are not judged, but considered
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brave victors. For a true adventurer, as E. P. Ilyin writes, belief
in oneself is inseparable from the belief in the benevolence of
fortune, and the feeling of one’s originality from the feeling of
one’s chosenness [4].

Recently, the characteristics of adventurousness have been
considered through the prism of positive psychology. Thus,
Houge Mackenzie, S. & Brymer E. (2018), studying extreme,
risky sports, showed that adventure sports are chosen by indi-
viduals with hedonistic tendencies, motivated exclusively by
risk taking, which is mainly characteristic of representatives of
the adventurous personality type [13].

Some studies recommend and use the so-called adventure
therapy based on the outdoor activities and risk education. Ad-
venture therapy is used for prevention, early intervention and
treatment of people, especially young people, with behavioral,
psychological and psychosocial problems [12].

It is known that in adventure therapy with the help of a rea-
sonable use of risk (and this is the main characteristic of an ad-
venturous personality), fears, anxiety and personal limitations
are overcome, trust in other people is formed, self-esteem and
confidence in decision-making increase, etc.

Herewith, in the mass consciousness we are faced with the
existence of an erroneous thought that does not separate the
concepts of adventurousness and affaire. However, these con-
cepts should not be considered identical as they have different
semantic meanings. According to E. P. Ilyin, an affaire (trickery)
(from the French affaire — business) is deception, fraud, and an
adventure is a hope for good luck, which is not supported by a
thorough analysis of the situation [4].

In this work, adventurousness (disposition, propensity for
adventurous behavior) is considered as a stable property, char-
acterized by internal, mental activity (emotional experiences,
thoughts, thought-forms, attitudes, expectations, etc.), which
induces a person to a certain physical, external activity. This
external activity is manifested in the corresponding actions,
behavior, deeds that represent the social position of the adven-
turous personality. In general, the behavior of such a person is
characterized by risky, often unprincipled actions, without tak-
ing into account real resources, reserves, abilities, opportunities,
chances, forces and conditions, in order to achieve an accidental,
expected result, easy success, quick benefit.

In other words, adventurousness is a selective orientation of a
personality, sometimes to bold, but also to dubious behavior that
meets adventurous experiences, thoughts, adventurous plans,
intentions, which is manifested in incongruence, riskiness, cour-
age, negligence, frivolity, etc. The main criterion for the pres-
ence of adventurousness is the discrepancy (incongruence) of
the subjective vision of the situation, which exists in the imagi-
nation of the personality, of objective reality [15].

As far as adventurousness as a stable propensity for adven-
turous actions is concerned, it is characterized by: adventurous
intentionality (focus on achieving easy and quick success, posi-
tive attitude and focus on luck); appropriate emotional mood
(joyful expectation of quick and easy success); a certain way of
thinking (frivolity, superficial logic, poor consideration of on-
going changes, lack of analysis of a specific situation, circum-
stances); certain actions, behavior (free from any restrictions,
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requirements, conventions), etc. [10]. It is these characteristics
that are manifested in the main components of the structure of
adventurousness.

At the same time, although individual characteristics of ad-
venturousness are analyzed in the literature, we did not find
information on the structure of this personality trait and its fea-
tures, by which one can study the “anatomy” of adventurousness
as an integral personality trait.

In addition, acquaintance with psychodiagnostic tools showed
that adventurousness as a multicomponent personality trait has
not been specially studied, but its individual characteristics are
diagnosed by “side” techniques that are intended for completely
different diagnostic purposes. In connection with the above-said,
it became necessary to develop a theoretical construct and psy-
chodiagnostic tools aimed at empirical research of adventurous-
ness and its components.

Thus, the aim of the article is to present the latest modified
version of the author’s psychodiagnostic technique “Test-ques-
tionnaire of propensity to adventurousness (AVANT-7)”.

Objectives: 1. To consider the structure of adventurousness
as the basis for the theoretical construct of the method. 2. To
provide a description of the features (components) and give ex-
amples of indicators that are aimed at their study. 3. To provide
the results of approbation (validity, reliability) of the latest ver-
sion of the author’s psychodiagnostic method.

The structure of adventurousness. As a theoretical and meth-
odological basis for the search for the adventurousness macro-
structure (traits, dispositions), we have chosen a multilevel, con-
tinual and hierarchical approach to the study of the personality
structure of O. P. Sannikova [8]. In the context of this approach,
adventurousness is considered as a macrosystem, which con-
sists of multilevel subsystems with specific characteristics. The
following are distinguished as levels: 1) formal and dynamic
— contains signs that reflect the peculiarities of the emergence
and course of adventurous manifestations and the form of their
implementation in risky situations; 2) content and personal —
characterized by the orientation of the personality towards ad-
venturous actions; need and motivational sphere, values that
support or neutralize the manifestations of adventurousness;
3) social and imperative (normative) — a system of knowledge
about the requirements of a given culture, religion, profession,
social environment regarding possible images of adventurous
actions, deeds; personal “norms” of adventurous behavior. The
components of different levels of adventurousness complement
each other, interact with each other and form a holistic integral
property, which is not reduced to the sum of its components.

At this stage of the research, we mainly consider the micro-
system of adventurousness, which covers its qualitative charac-
teristics (an intermediate zone between the formal and dynamic,
content and personal levels). The choice for regarding these
characteristics, firstly, is explained by the fact that it is their
basis where the content characteristics of adventurousness are
formed; secondly, the qualitative characteristics include the psy-
chological essence of another phenomenon, including adven-
turousness. We should note that the list of components is open.
We have selected only those components that reflect the traits of
adventurousness to the greatest extent.

Methodological foundations (origins) of the development of

psychodiagnostic technique. Analysis of the literature makes it
possible to study some of the individual characteristics and man-
ifestations of adventurousness, which are indirectly diagnosed
by multidirectional methods. As for the direct assessment of the
manifestations of adventurousness, the method that was first
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presented by John Oldham and Louis Morris as “Self-portrait of
a Personality” are interesting for us. This method is intended
not only to determine “personality types”, but also to study
their “probabilistic disorders”. The theoretical platform for
this questionnaire is the American Psychiatric Association’s
(DSM-1V) robust classification of personality disorders. In
addition, in the United States they also use the test “Examina-
tion of personality disorders”, which allows to identify all the
transitions from the norm to mental pathology, to “accentua-
tion” of personality types [11].

Today the technique is known as the “Oldham-Morris Per-
sonality Type Technique”. The questionnaire makes it possible
to identify 14 personality types, while an individual psychologi-
cal portrait consists of a combination of these types. Among the
types, the technique also reveals the adventurous type (D-Type)
[7]. In the interpretation, the adventurous type is described by
eight features (as in the interpretation of other types), which
may indicate the presence of features of the adventurous type
in the character of the personality. Information is also provided
on possible antisocial disorders, such as: lack of responsibility,
fraud, aggressiveness, riskiness, absolute denial of the rules and
norms of society, actions of a criminal nature, etc. [5]. At the
same time, the authors rightly note that only a qualified profes-
sional, psychiatrist or other specialist in the relevant field is able
to diagnose antisocial disorders.

In addition, there are methods by which certain personality
traits, which may indicate the possibility of adventurous mani-
festations, are diagnosed. For example: “Test-questionnaire of
the qualitative components of the risk-taking propensity” by
O. P. Sannikova and S. V. Bykova [9]; “Methods of risk-taking
propensity diagnostics” by A. G. Shmelev. Methods for diagnos-
ing the need to seek sensations by M. Zuckerman (a high level
of need for sensations can provoke an uncontrolled need for new
impressions, for adventurous actions) and actions that “tickle the
nerves” of the respondent [4]; “Personal change readiness sur-
vey (PCRS), developed by Canadian scientists Rodnik, Heather,
Gold and Hal (translation and adaptation by N. A. Bazhanova
and G. L. Bardier). The questionnaire diagnoses 7 scales, some
of them show signs of an adventurous personality (passion, in-
genuity, courage, enterprise, adaptability, confidence, tolerance
for ambiguity) [6].

A wider range of techniques in the context of adventurousness
was more thoroughly presented and described earlier [15].

So, the lack of techniques aimed specifically at adventurous-
ness that diagnose its main features and peculiarities, contrib-
uted to the development of special psychodiagnostic tools that
study adventurousness as a complex systemic property of a per-
sonality and the main components of its qualitative structure.

Description of the original technique *““Test-questionnaire of pro-
pensity to adventurousness (AVANT-7)”. We developed this test-
questionnaire according to all the rules of psychometrics [16].

Preliminarily, the technique was developed in Russian, which
was caused by the specificity of the Odesa region and a specific
sample of respondents. The first Russian-language version of the
technique for studying the indicators (components) of adventur-
ousness was elaborated and tested by the authors of the article
in 2015. By that time, the sample was made up of students of
the South Ukrainian National Pedagogical University named af-
ter K.D. Ushynsky and Odesa National University named after
L.I. Mechnikov (n=359). This version of the technique showed a
high degree of reliability and validity. The same year, the Ukrai-
nian-language version of the technique was adapted and tested.
Translation of the technique into Ukrainian required a separate
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study, its cultural, linguistic adaptation with further full testing of
this version of the methods. Standardization was carried out on a
sample of Drohobych Ivan Franko State Pedagogical University.
Approbation of the technique was conducted with the invitation of
245 respondents. It should be noted that the retest reliability of this
version of the technique is quite high, as well as the reliability of its
internal consistency, its construct validity [10].

Emotional Cognitive
component component

Attitudinal . . .| Conative,
) behavioral
‘(‘ component L/‘ Adventuroqsness ‘\J ccfmalla‘grcl’;t
| (Integral indicator) | )

A

- ™ Sensitivity to the

power of adventurous
manifestations
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to adventurous
activities

Fig. Qualitative Components of Propensity to Adventurous-
ness

Thus, according to the theoretical construct, the technique
(AVANT-7) diagnoses the following bipolar components of ad-
venturousness (Fig.).

The attitudinal component (AdAt) belongs to the highest lev-
els of adventurousness. It is based on the ideas and beliefs of
a person, which present a picture of the world of a particular
person, a very stable system of their views. This system is based
on their life experience, knowledge, desires and ideas, on an in-
dividual system of relations to the world around them, to them-
selves and, in general, to anything. Thus, the attitudinal compo-
nent reflects the position of the individual, which he/she adheres
to and accepts.

With regard to adventurousness, the set component as a po-
sition is manifested in a certain attitude towards adventure as
a phenomenon, towards adventurous behavior and its manifes-
tations, towards adventurers as individuals of a special kind.
We studied the attitude to the phenomenon of “adventurism,
adventurous behavior, adventurousness” with the help of ver-
bal reports [11]. And, of course, against the background of the
general neutral attitude of the survey participants, we identified
two positions: acceptance and extreme rejection of adventurous
traits, manifestations and actions of the individual. This group of
persons assessed the actions of people predisposed to adventure
as ignoble, unworthy, while endowing adventurous individuals
with such negative traits as a tendency to deception, bragging,
irresponsibility, impulsiveness, etc.

It is interesting to note that during the subsequent study of the
adventurousness propensity of the same respondents using the
test-questionnaire discussed above, people with high values of
the integral component of adventurousness positively accepted
the idea of adventure, in contrast to another group of people who
demonstrated /ow values of most adventurousness indicators. In
principle, it was to be expected; consciously or unconsciously,
the rejection of adventurousness could lead to the denial of its
manifestations in oneself. This assumption, of course, requires
further verification. At the same time, it gives us confidence in
the need to include this component in the structure of adventur-
ousness and in the theoretical construct of the technique in order
to study the extent to which a person supports or does not sup-
port manifestations of adventurousness.
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Here are some statements that carry a high load on the atti-
tudinal parameter of adventurousness: “Success in life depends
more on a case than on calculation”; “It’s pretty silly to take
failure seriously”; “Most people like to overcome difficulties”;
“The effort put into making the plans isn’t worth it”; “To have
fun, break the rules and prohibitions”; “The expression “Get into
a fight and then sort it out” is absolutely correct”; “Most people
don’t think about what is bad for them and what is good”; “Suc-
cessful individuals, as a rule, have the most unexpected vices,”
etc. This block of questions is aimed at assessing the positive at-
titude towards manifestations of adventurousness. The rejection
of adventurous manifestations, their condemnation is revealed
by those respondents who choose, for example, the following
statements: “The best job is the one which provides the reliable
and determined future”; “In a well-established business, you
need to be careful with new ideas”; “Adventurous actions and
deeds are unworthy of a good person”; “You should not neglect
the accepted rules for your own benefit”, etc. In terms of their
content, people’s actions are assessed as noble or unworthy,
positive or negative. After completing a certain action, a person
sums up the results, evaluates what has been achieved, if the
goal was not realized, reveals the reasons for the failure.

The emotional component (AdEm) reflects the presence (or
absence) of emotional experiences associated with adventure.
The propensity to adventurousness is accompanied by a bright,
rich palette of positive emotional experiences associated with
adventurous situations. Here are a few statements that have a
high load on this indicator: “I am happy to indulge in new ideas,
even if I am in trouble”; “I am attracted and worried by dan-
gerous things”; “I am often drawn to new impressions”, “I am
irritated by long, painstaking work”, “I am irritated by caution
and prudence in people”, etc. Emotional rejection of adventur-
ous manifestations is revealed with the help of such statements:
“I like to work and study according to the arranged plan”, “I
am more attracted by the business, the success of which I am
confident about”, “I don’t like gambling”, “I am afraid of the
affair whose result I doubt about ”,“ I do not enjoy the feeling of
risk ”’; “Caution and prudence in people annoys me,” and so on.

The next component — The cognitive component (AdKg) —
characterizes the presence of thoughts, considerations, judg-
ments, fantasies about adventurous actions, or their complete
absence or very insignificant manifestation. We formulate state-
ments that give information about the high level of this compo-
nent as follows: “I usually make a decision, especially without
thinking”; “It so happens that, absorbed in thoughts of success,
I forget about the precautions”; “They say that I often risk reck-
lessly”; “It happens that I decisively immerse myself in a new
business, without thinking over its outcome,” etc. Low values
of this component indicate a reluctance to adventurous thoughts
and are reflected, for example, in such indicators: “Abstract
ideas are not for me”; “I think new ideas need to be tested be-
fore they are put into practice”; “I cannot be called a frivolous
person”; “In my business I am always prudent and I consider all
possible options”; “I always clearly understand what I want to
help with in my life and what I want to achieve”, etc.

Conative component (AdKo) is the presence (absence) of
external actions, manifestations of adventurousness that are
observed by other people. They come to light in a bright exter-
nal expression of adventurous aspirations, in expressive move-
ments, in facial expressions, voice, postures, in general in spe-
cific adventurous actions, in behavior, actions. High scores for
this component are diagnosed with statements such as: “You can
say that I am prone to reckless actions”; “I always achieve my
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Table. The values of the correlation coefficients, which were obtained when checking the reliability
and validity of the modified version of the original technique (AVANT-7)

Ways of searching information about reliability and validity of the latest version of the test-questionnaire
Test L Test-retest Reliability of parallel forms (N=550)

scales Reliability of test c

parts (n=570) . Rel_l.ablhty “Adventurous type” “Location Method

(xi —xii) (n=320) | j Oldham, L. Morris | on the adventurousness scales” | (AVANT-1)

AdAt 652%* 475%* 455%%* 545%* 701%*
AdEm 598** 485%* 502%* 521%* 679%*
AdKg 695%* 434%* 435%%* 499+ T15%*
AdKo 554%* 598** 522%%* 605** 698**
AdON 563%* 399** 454%%* 571%* 659%*
AdOP 657%* 457** 500%* 489%** 595%*
AdTot 470%** 590%** 494+ 532%* 669%*

note: 1) Marking xI - xII indicates the value of correlations between the results of the first and repeated testing;
2) zeros and commas are omitted; 3) marking ** — p<0,01; 4) abbreviation: AdAt — attitudinal component; AdEm — emotional;
AdKg — cognitive; AdKo — conative (behavioral) component; AAON — sensitivity to one'’s own adventurous manifestations
(reflexive sensitivity); AdOP — sensitivity to the adventurous manifestations of others;
AdTot is a general component of adventurousness (AdAt + AdEm + AdKg + AdKo + AdON + AdOP):6

goal, even if I have to overcome a lot of obstacles on the way
to it”; “ I can do a dangerous thing for fun ”; “I would play rou-
lette if I had such an opportunity”; “I often get down to business
without having any idea about it”; “I can choose a dubious path
to achieve an important goal”; “It is always difficult for me to
give up my intentions, even if serious obstacles arise,” etc. Low
scores are revealed by the statements: “Usually I do not give
up on my plans”; “During planned travels and trips, I do not
like to deviate from the planned routes”; “I avoid adventurous
affairs, even if they promise benefits”, “I prefer dreaming about
my plans rather than implementing them in real life”; etc.

Sensitivity to manifestations of one’s own adventurousness
(AdON - reflexive sensitivity) is sensitivity to situations and
their acceptance (or avoidance), in which their own adventurous
behavior can manifest; the tendency to constantly “engage” in
risky, uncertain, adventurous situations (subject oneself to vari-
ous adventures), etc. Let us consider an example of some indica-
tors that reveal propensity, sensitivity to one’s own adventurous
actions: “I always control my actions in a strannge situation and
do not risk in vain”; “Usually I feel my luck in some business”,
“I always see my benefit and go ahead to achieve it”; “I always
believe in myself and achieve my goal despite obstacles”, “With
my sixth sense, I guess easy success without much analysis of
a specific situation”; “Usually I feel joy in anticipation of quick
and easy success” etc. Individuals who do not have the traits of
adventurousness and do not see them in themselves, most of-
ten choose the following statements: “Success is the result of
a lucky chance and there is no point in analyzing and weighing
your chances”; “I don’t strive for quick success and I don’t see
when a chance can give it to me”; “I often get into trouble; “It
happens that I grab onto some business and only eventually real-
ize that it is not mine”; etc.

Sensitivity to the adventurous manifestations of other person
(AdOP). This indicator testifies to the insight of the person re-
garding the adventurous actions of other person. It characterizes
the respondent’s ability to recognize the adventurous intentions,
suggestions, actions of other person in relation to himself, and
to others, and to the world in general. Among the statements that
have a high load on this indicator, we chose the following: “I see
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how often people take risks in life, even when they themselves
do not know about it”; “I feel adventurers “at a distance”,”I usu-
ally see when people show adventurous intentions, mislead oth-
ers”, “I am surprised at people who, for the sake of easy success,
put themselves in danger”; “As a rule, | feel when they want to
deceive me, “deceive others”, etc.

An example of statements that have a low load on this in-
dicator: “I cannot always recognize and warn other people in
advance if they commit an ill-considered action”; “I am often
told that I do not recognize and do not beware of people with
dubious proposals and behavior”, “I do not trust people, who,
without realizing it themselves, “grab onto” things to which they
have no propensity at all”, etc.

The overall (total) component of adventurousness is calcu-
lated by the formula: AdTot = (AdAt + AdEm + AdKg + AdKo
+ AdON + AdOP) : 6.

It is important to note that the distribution of statements by in-
dicators is confirmed and refined by the results of factor analysis.

So, the latest version of the “Test-questioonaire of the propen-
sity to adventurousness (AVANT-7)”, the presentation of which
this article is devoted to, is aimed at studying the described
above components of adventurousness. It is a modified and
supplemented psychodiagnostic technique which diagnoses the
characteristics and forms of behavior corresponding to these or
those personal and social orientations that are embodied in the
concept of “adventurous personality”.

Mathematical and statistical data processing was carried out
using the SPSS 13.0 software for Windows. Correlation analysis
was conducted to find the relationships between the indicators
of the methods, which are compared with each other. The goal
of the factor analysis was to find fundamental factors that would
explain most of the dispersion in the group of evaluations for
different questions (statements) used in our study (72 in total).
Also, with the help of this procedure, we tested our hypothesis
regarding the structure of the propensity to adventurousness
and in accordance with the theoretical construct of the method
presented above. The results of the factor analysis confirm the
presence of six factors that correspond to the components (indi-
cators) of adventurousness (Fig.).
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In order to check the final version of the methods for reliability
and validity, we used the traditional in psychodiagnostics split-half
method (dividing the test in half), repeated and parallel tests [16].

As parallel, the following tests were used: the method of de-
termining the type of personality and probabilistic disorders of
each type by J. Oldham, L. Morris, in particular, the “adven-
turous type” indicator [5], specially developed by us procedure
“Self-assessment of the components of adventurousness” and
the first version of the author’s technique “Test-questionnaire of
propensity to adventurousness (AVANT-1)” [10].

Thus, we checked: a) the reliability of parts of the test (check-
ing the measure of the internal consistency of the test content);
b) test-retest reliability (checking the stability of test results over
time); c) the reliability of parallel forms (checking the consis-
tency of the respondents’ answers to different tasks).

Thus, the analysis of Table allows us to make a general con-
clusion that most of the indicators are linked at a high level,
which proves the validity and sufficient reliability level of
the latest version of the author’s psychodiagnostic teachnique
(AVANT-7).

We hope that the final version of the test-questionnaire pre-
sented in this article may be of interest to foreign language read-
ers for the purpose of using it both for scientific and practical
purposes. Let us just recall that in this case that it is also neces-
sary to adapt this test to the population that will be chosen by the
reader for its subsequent full testing. Such work in labor costs
corresponds to the efforts for the development of new psychodi-
agnostic methods.

Conclusions.

1. On the basis of the theoretical and methodological analy-
sis of psychological sources, the essence of the phenomenon of
“propensity to adventurous actions” (propensity to adventurous-
ness) and its structure are clarified, the component composition
of indicators of adventurousness as a multilevel personality trait
is explicated and described.

2. Adventurousness is considered as a stable personality trait,
the psychological essence of which is the hope for good luck in
the presence of an attractive final goal. Adventurousness is char-
acterized by a certain internal, mental activity (emotional expe-
riences, thoughts, thought-forms, attitudes, expectations, etc.),
which induce a person to external, physical activity, manifested
in the social position of an adventurous person, in appropriate
actions and behavior.

3. The behavior of a person predisposed to adventurousness
is characterized by risky, often unprincipled actions, without a
thorough analysis of real external circumstances and conditions,
without taking into account their own capabilities (resources,
abilities, forces, chances, etc.) and ways of solving the problem
in order to achieve the random expected result, quick benefit,
easy and quick success.

4. Psychodiagnostic technique “Test-questionnaire of propen-
sity to adventurousness (AVANT-7)” is aimed at identifying and
quantifying specific components of adventurousness, such as:
attitudinal, emotional, cognitive, conative (behavioral) compo-
nent, sensitivity to one’s own adventurous manifestations (re-
flexive sensitivity), sensitivity to the adventurous manifestations
of others, a general indicator of adventurousness. This modified
and supplemented psychodiagnostic methods diagnose the char-
acteristics and forms of behavior that correspond to the personal
and social orientation that are embodied in the concept of “ad-
venturous personality”.

5. Approbation of the original psychodiagnostic tool present-
ed in this article was carried out according to all the require-
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ments of psychometrics. The reliability and validity of the “Test-
Questionnaire of Propensity to Adventurousness (AVANT-7)”
has been proved.

6. The practical area of application of the methods is individual
and group psychological, psychotherapeutic and psychocorrection-
al work. The technique allows to measure and describe individual’s
propensity to adventurousness, and this propensity is personal,
which is not studied by any other psychodiagnostic methods.
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SUMMARY

ADVENTUROUSNESS OF PERSONALITY: CON-
STRUCT AND DIAGNOSTICS

Sannikova O., Melenchuk N., Sannikov A.

State institution: K.D. Ushynsky South Ukrainian National Ped-
agogical University, Odessa, Ukraine

The article presents the results of the development and testing
of the latest, supplemented and modified version of the author’s
psychodiagnostic technique “Test-questionnaire of propensity
adventurousness (AVANT-1)”. Adventurousness is viewed as a
personality trait, as a stable propensity to adventurous behavior,
which is characterized by the internal, mental activity of a per-
son (attitudes, expectations, emotional experiences, thoughts,
thought-forms, etc.). This mental activity (energy) induces the
person to the corresponding external, physical activity, which
manifests itself in adventurous actions, behavior, deeds.

The theoretical construct of the latest version of the technique
(AVANT-7) is given and described; it diagnoses 7 components of
adventurousness, reflecting, mainly, the qualitative level of its con-
tinuum and hierarchical structure: attitudinal, emotional, cognitive,
conative (behavioral) components of adventurousness; sensitivity
to one’s own and other’ adventurous intentions, actions, behavior;
integral (general) indicator of adventurousness. The results of ap-
probation of this psychodiagnostic tool, which was carried out ac-
cording to all the requirements of psychometrics, are analyzed. The
theoretical construct of the method was empirically verified, its reli-
ability and validity were proved.

The practical area of the technique application is individual
and group psychological, psychotherapeutic and psychocorrec-
tional work. The technique allows to measure and describe an
individual’s propensity to adventurousness, moreover, a person-
al propensity, which has not been studied by other psychodiag-
nostic methods, but which manifests itself both in persons with
a mental norm and in persons with behavioral, psychological
and psychosocial problems up to the transition to character ac-
centuations, to psychopathies and psychopathology.

Keywords: adventurousness, disposition, propensity to adven-
turous behavior, structure of adventurousness, qualitative compo-
nents, test-questionnaire, approbation, reliability, validity.

PE3IOME

ABAHTIOPHOCTb JIMYHOCTHU: KOHCTPYKT U
JUATHOCTHUKA

Cannnkosa O.I1., Menenuyk H.H., Cannuxo A.U.

'Y «FO2CHOYKpAUHCKULL HAYUOHATbHBIL Neda2oeudecKutl YHu-
sepcumem um. K. JI. Yuwunckoeoy, Odecca, Ykpauna

B crarbe mpeacraBieHbl pe3ynbTaThl pa3pabOTKH U anpobda-
UK JOTIOJHCHHOW ¥ MOAM(HUIIMPOBAHHOW BEPCHUH ABTOPCKOM
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NICUXOJUArHOCTUYECKOH METOAMKH «TecT-OMpOCHUK CKIIOH-
HOcTH K aBaHTiopHOCTH (ABAHT-1)». ABaHTIOpHOCTB paccMa-
TpPHUBACTCA KaK CBOWCTBO JIMYHOCTH, YCTOUMBAs CKIOHHOCTH K
ABAHTIOPHOMY IOBEJICHUIO, KOTOPAask XapaKTepPU3yeTcsl BHyTPEH-
HEH, NCUXUYECKOH aKTHMBHOCTBIO YEJIOBEKAa - YCTaHOBKAMH,
0XMJAHUAMY, SMOLIMOHAIBHBIMU NE€PEKUBAHUSAMHU, MBICIISIMHU,
MbIcIehopMaMu. ITa MCUXHYECKass aKTHBHOCTh (SHEPTHs) 1O~
OyKIaeT JINYHOCTh K COOTBETCTBYIOLICH BHEIIHEH, (hH3UIeCKOM
AKTMBHOCTH, YTO NPOSIBISAETCS B aBaHTIOPHBIX ACHCTBUSAX, IO-
BEJICHUH, TOCTYIIKAX.

[IpuBoaMTCS U ONMCHIBACTCS TEOPETUUECKUNA KOHCTPYKT IO-
cienneil Bepcun meroauku (ABAHT-7), xotopast auaroctu-
pyeT 7 KOMIOHEHTOB aBaHTIOPHOCTH, OTPAKAIOIIUX, [IPEUMY-
IIECTBEHHO, KaUeCTBEHHbIH ypOBEHb €€ KOHTHHYaJIbHO-Uepap-
XMYECKOM CTPYKTYpBI: YCTAaHOBOUYHBIH, SMOLIMOHAIbHBINA, KOT-
HUTUBHBII, KOHATUBHBIN (IIOBEAEHUYECKUIT) KOMIIOHEHTHI aBaH-
TIOPHOCTHU; UyBCTBUTEIBHOCTH K CBOUM H UYXKUM aBAHTIOPHBIM
HaMEpEHUsIM, JICHCTBUAM, TOBEACHUIO; HHTErpaJIbHbIH (001I1it)
II0Ka3aTes b aBAHTIOPHOCTH. AHAIU3UPYIOTCS PE3YJIbTaThl allpo-
0aluy 3TOro IMCUXOAMArHOCTUYECKOI0 MHCTPYMEHTa, KOTOpast
MPOBOJINIIACKH 110 BCEM TPEOOBAHUSIM IICUXOMETPHKU. DMITUPH-
YeCKH BepH(ULIMPOBAH TEOPETHYECKUIH KOHCTPYKT METOAUKH,
JIOKa3aHa ee Ha/IeXKHOCTh ¥ BaJIUAHOCTb.

[MpakTuueckast 001acTh MPUMEHEHHS METOIUKH — HHAUBHIY-
aJIbHAasl ¥ IPYIIOBAast ICUXOJIOrHYecKas, ICUXOTEePaleBTUUCCKas
U TICUXOKOPpEKIHOHHas pabora. MeTonuka Mo3BOISET H3Me-
PUTh U ONHUCATh CKJIOHHOCTb MHAMBU/A K aBaHTIOPHOCTH, IIPU-
YeM CKJIOHHOCTB JINUHOCTHYIO, KOTOpast He U3y4daeTcs APYrUMH
NICUXOJUArHOCTUYECKUMHU METOAMKAMH, OIHAKO IPOSBIISAETCS
KaK y JIML C NICUXUYECKOM HOPMOH, TaK M Y JIUIl C [IOBEACHYE-
CKMMH, TICUXOJIOTMYECKUMHU M TICUXOCOLMAIBHBIMU IIpoOJIeMa-
MU BIUIOTH JI0 NE€PEXOa K aKLEHTyalUsIM XapaKkTepa, ICUXola-
THSIM U IICUXOIIATOJIOTUH.
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RECONSTRUCTIVE FUNCTIONAL RESERVOIRS IN TREATMENT
OF CHILDREN WITH AGANGLIONOSIS AFTER TOTAL COLECTOMY

"Prytula V., ’Kurtash O.

'Bogomolets National Medical University, Kyiv, “Ivano-Frankivsk National Medical University, Ukraine

Operations on aganglionosis in children, who need complete
colectomy, have their own peculiarities. In order to reconstruct
the consequences of colectomy in children, complex reconstruc-
tive plastic operations have to be performed while restoring in-
tegrity of the digestive tract [9,14]. In these cases, the optimal
intervention is formation of functionally advantageous reservoir
that would be able to provide to some extent all the functions of
the distal bowel, namely, the rectum. There is a wide range of
views referring to the effectiveness of such reconstructive op-
eration after total colectomy [4,17].

After removal of the large intestine and demucosation of the
rectum, the reconstructive plastic surgery is performed at the
expense of the small intestine. In this case, the well-known J-
shaped reservoir, S-shaped reservoir, primary ileo-rectal anas-
tomosis and others [7,13,16] are the most likely to be used to
restore the integrity of the intestinal tract in children. However,
some techniques do not provide full elimination of all adverse
results of colon removal, while others are imperfect and techni-
cally difficult to perform in children [5,11,18].

Successful implementation of such complicated interven-
tions as reconstructive plastic operations with total colectomy
requires stabilization of general state of patients, normalization
of indicators of protein metabolism, of water-electrolyte and
acid-base balance and of markers of immune status. If those
indicators are neglected, performing of mentioned difficult sur-
gical interventions can lead to severe course of the early post-
operative period, problematic healing of anastomoses, develop-
ment of suppurative-inflammatory complications, combination
of several severe complications, which would possibly lead to
lethal exit [1,12,15,19].

Surgical treatment of agangliosis in children with total col-
ectomy is the most difficult operation even for surgeons with
considerable experience. Taking into account the problems
of pre-operative care, the operation itself, the management of
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the postoperative period, we notice and analyze many tactical
and technical features, without which it is difficult to achieve
reliable postoperative stabilization and social adaptation of the
child in the future [2,6,8,10].

The object of the study is to develop optimal reconstructive
functional reservoirs for the treatment of children with aganglio-
sis after total colectomy.

Material and methods. The doctors of Children’s Surgery
Clinic of O.0. Bogomolets National Medical University, which
bases on the National Children’s Specialized Hospital “Ohmat-
dit”, have been treating surgically 1184 children (from birth to
18 years) with various forms of bowel aganglionosis during the
period from 1980 to the beginning of 2020 (Table 1). All patients
were operated on with help of both classical and minimally inva-
sive eradicative methods.

We identified a special group with common characteristic
among these patients; 53 children needed total colectomy. These
were 12 children with subtotal and 41 patients with total agan-
glionosis, both ranging from birth to 3 years. We performed a
complete removal of the colon in patients with total agangli-
onosis and subtotal aganglionosis (in case, there was significant
damage to upper parts of colon).

Various variants of optimal reconstructive surgery were per-
formed and ended up with the formation of a functionally ben-
eficial intestinal reservoir in 53 children with aganglionosis after
total colectomy.

In order to reach correct diagnosis and to evaluate the rate
of treatment during the postoperative monitoring, we used the
results of general clinical diagnostic methods (thorough history
taking, examination, blood and urine tests, ECG, ultrasound of
the internal organs) and specific diagnostic methods (irrigogra-
phy, irrigoscopy; passage of contrast, rectoromanoscopy, colo-
noscopy, morphological methods, anorectal manometry, absor-
bance-based AChE activity).
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Table 1. Patients’ distribution depending on age and form of aganglionosis

Patients’ age
Form of Total amount:
aganglionosis 0-6 6-12 1-3 31 >7 '
months months years years years
Rectal 39 61 74 95 117 386 32,60%
Rectosigmoid 98 94 187 143 76 598 50,50%
Subtotal 102 48 7 2 3 162 13,68%
Total 38 - - - - 38 3,22%
) 277 203 268 240 196 0
Total amount: 23,40% 17,14% 22,63% 20,27% 16,56% 1184 100%
Table 2. Periods between the imposition of protective intestinal stoma and radical surgery
Interoperation period
Type of pathology Total
4-8 moths 8-12 moths 12-14 moths
Subtotal aganglionosis - 3 9 12 (22,64%)
Total aganglionosis 3 11 27 41 (77,36%)
Total: 3 (5,66%) 14 (26,42%) 36 (67,92%) 53 (100%)

Results and discussion. The surgeons intensively disscus
the advantages and disadvantages of a particular procedure of
reconstructive plastic surgery after total colectomy, so we man-
aged to find some compromises in differentiated approach to
choosing the best way to correct this condition.

The main technical elements of operations on the restoration
of integrity of the intestinal tract after total colectomy in our
children are various options for the formation of ileo-rectal anas-
tomosis with a functionally beneficial reservoir (“neorectum”).
Renovation of the technical elements was carried out to facili-
tate the actual surgical intervention and to make such operations
less traumatic. In addition, the postoperative period was handled
more easily, the rehabilitation period was accelerated and the
quality of life of the patients improved after the modernization
of surgical correction of the effects of the absence of the colon.

While solving the problems with reconstructive plastic sur-
gery in children with agangliosis we used a three-step approach:
imposing a protective small intestinal stoma (stage 1); radical
surgery was presented by colectomy with reconstructive plastic
formation of functionally advantageous reservoir, namely “neo-
rectum” (stage 2); and closure of ileostomy after adaptation of
formed small intestinal reservoir was performed (stage 3).

The inter-stage period ranged from 4 to 14 months. It depend-
ed on the origin of the pathology, the presence of accompany-
ing anomalies of development and severe complications. This
period allowed to eliminate changes in the intestine and stabilize
the general state of patients (Table 2).

The formation of a protective intestinal stoma was performed
in all patients after medial access, which allowed to perform de-
tailed revision of the intestine and abdominal organs in order
to identify concomitant developmental abnormalities. This rule
was followed both in elective and urgent cases.

Intestinal stoma was closed in 3-4 months after radical sur-
gery, depending on general state of patients and the presence of
common cold.

Reconstructive plastic operations after total colectomy in chil-
dren have some common technical issues, but they deserve detailed
consideration. They require a detailed individual approach, as each
case is unique in technical performance and the result.
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The patients, who underwent research, were divided into
groups acoording to a type of particular functionally advanta-
£eous Teservoir.

The choice of the option of restoration of integrity of the
intestinal tract after total colectomy in children was made ac-
cordingly to process of searching, improving, development and
implementation of the best ways of forming a functionally bene-
ficial reservoir (“neorectum”) from the small intestine (Table 3).

Thus, various options of surgical restoration of the function-
ally advantageous reservoir (“neorectum”) after total colectomy
were performed in our patients:

- intrarectal bringing together of the ileum with primary ileo-
rectal anastomosis (n=1);

- formation of entero-enteroanastomosis “end-to-side” with
invagination valve (n=8);

- formation of “end-to-side” entero-enteroanastomosis by im-
plantation of an ileocecal valve toward the ileum (n=1);

- formation of reservoir from a double ileotransplant in the
form of a J- reservoir (n=2);

- formation of reservoir from double “side-to-side” ileo-ileo-
transplant (n=34);

- formation of reservoir from double “side-to-side” ileo-colo-
transplant (n=7).

At the beginning of the study, 1 patient with total agangliosis
after colectomy underwent operation on bringing together of the
ileum with anastomosis according to Duhamel. In the postopera-
tive period the frequency of stool of this child was 15 or more
times a day, and also the stenosis of ileo-rectal anastomosis was
noted. This complication was corrected by Soave-Boley oper-
ation with resection of the stenotic area and the formation of
primary ileo-rectal anastomosis manually after 12 months., The
rate of defecation decreased only to 10 times or less after second
surgery. Taking this course of the postoperative period into ac-
count, we subsequently refused to perform this operation.

Therefore, in order to prevent frequent defecation of the lig-
uid stool after total colectomy in the future and to save normal
functioning of the sphincter complex of the rectum, we have
developed a technique for replacing the colon and rectum with
ileotransplant with its intrarectal bringing together and restora-
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Table 3. The type of operations in 53 patients with a total colectomy

Form of aganglionosis
Operation Total
Subtotal Total
aganglionosis aganglionosis
Colectomy + intrarectal bringing together of the ileum - 1 1 (1,89%)
Colectomy + entero-enteroanastomosis with invagination valve 4 4 8 (15,09%)
Colectomy + entero-enteroanastomosis with implantation of an ileocecal valve 1 - 1 (1,89%)
Colectomy + double ileotransplant in the form of a J- anastomosis 1 1 2 (3,78%)
Colectomy + double ileo-ileotransplant with “side-to-side”” anastomosis 6 28 34 (64,15%)
Colectomy + double ileo-colotransplant with “side-to-side” anastomosis - 7 7 (13,20%)
Total 12 (22,64%) 41 (77,36%) 53 100%

tion of integrity of the intestine by an invagination anastomosis
“end-to-side”. This operation was performed on 8 children: in
case of subtotal aganglionosis (with significant decompensation
of function of the colon) (n=4) and total aganglionosis (n=4).
The formation of the anastomosis was based on the technique of
transverse end-lateral (“end-to-side”) invagination anastomosis
according to Vitebsky YaD (1973) [3].

Almost normal process of bowel movements started to devel-
op in children after performing these operations. Unfortunately,
there were frequent urges for defecation in the first months after
surgery (up to 10-16 times a day), and up to a year after surgery,
the frequency of bowel movements decreased to 5-8 times a day.

The irrigograms showed a dynamic of colonization of the
ileotransplant during the growth of the baby; no specific patho-
logical organic changes at the site of the anastomoses and in the
ileotransplant were noted.

A patient with subtotal agangliosis underwent restoration of
functionally beneficial reservoir («neorectumy») after total col-
ectomy according to the developed method, which consists of
bringing together of a segment of the ileum with restoration of
the integrity of the intestine, implantation of Baugine damper
towards transplant and the closure of ileostomy after te 3-4
months. This technique was able to prevent frequent stool def-
ecation after total resection of the colon to some extent. The rate
of bowel movements during first months after this operation was
up to 10 times a day, then it gradually decreased to 5-6 times a
day. The control irrigograms showed correctly formed rectum
and the colonization of the ileotransplant.

However, this technique has its technical specialties, which
may not always be used in infants and young children. Implanta-
tion of Baugine damper towards the ileotransplant, even under
the cover of an ileostomy, does not always guarantee reliable
healing of this type of anastomosis. Such anastomosis can be-
come stenosed after a long time due to scar changes along the
line of fixation of this valve to the lateral wall of the ileotrans-
plant. In case of total agangliosis, the area of the ileocecal valve
may also be affected by aganglionosis, which may subsequently
cause recurrence of obstruction.

In order to increase the size of the ileotransplant and to im-
prove its cumulative function after colectomy, it is necessary to
form a functionally advantageous small intestine reservoir with
a valve.

© GMN

In our clinic, we did not do an S-shaped reservoir after total
colectomy, as we believe that there is a risk of impaired circu-
lation in the distal part of the ileum due to the flexing of the
mesentery of this segment of the bowel, especially if it is thick,
which often happens in case of total agangliosis. As a result,
there is a delay of defecation because of feces storing in the
pocket of the formed reservoir. This complication is typical and
it causes the reservoir to be emptied using an intrarectal catheter.

We performed colectomy with double ileotransplant and J-
anastomosis in 1 child with total and 1 patient with subtotal
agangliosis. The function of the intestine in operated patients has
become satisfactory with age. The irrigogram showed formed
rectum of sufficient reservoir sizes with significant colonization
of the reservoir and the upper parts of the colon.

An important disadvantage of the J-shaped resevoir is that its
lower edge is located close to the anus. This leads to difficulty
in bringing together the resevoir towards the anus without ten-
sion. In addition, the imposition of “ileum-to-anus” side of anas-
tomosis is technically more complicated than the “end-to-end”
anastomosis.

The next time we were guided by the principle that it is nec-
essary to find a technically simpler functionally advantageous
variant of reservoir for reconstructive plastic operations, which
would be able to provide valve mechanism and forming of more
complete reservoir in the parts of distal bowel.

A functionally beneficial reservoir in the distal colon was
formed from double side-to-side ileo-colotransplant in 7 pa-
tients with total agangliosis. This way of forming a “neorectum”
laid in sewing up the lateral wall of small intestine stump with a
patch of large intestine. The stump of the ascending colon was
used for this purpose in 3 cases, and the stump of the sigmoid
colon was used in 4.

Due to the necessity of the formation of a technically simpler
functionally advantageous reservoir for reconstructive plastic
operation, which includes providing a valve mechanism and for-
mation of a more complete reservoir in the distal bowel. For the
first time in the world, we developed and introduced a method of
forming a “neorectum” in the distal part of the small intestine in
patient with total colectomy. We performed such operations on 6
patients with subtotal and on 28 patients with total agangliosis.

In general, there were no complications in the postoperative
period. All the children survived. After the formation of a func-
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tionally advantageous reservoir in a short time was needed to
stabilize water-electrolyte balance, improve normobiosis, which
prevents the development of other metabolic disorders. Intesti-
nal function is satisfactory in all patients after a long term, espe-
cially in those who have a functionally advantageous reservoir
in the distal colon formed by a double ileo-colotransplant and
“side-to-side” ileo-ileotransplant.

The presence of the formed functionally advantageous reser-
voir provides a significant dynamic slowdown of the passage of
the chyme along the digestive tract. That is why the conditions
for the formation and accumulation of feces in these patients
were improved. During first 3 months the frequency of the defe-
cation was 10-15 times a day, and after 1 year it ranged between
2-4 times a day. The irrigograms showed formed rectum of suf-
ficient sizes with sufficient colonization in the reservoir and the
in upper parts of colon.

Conclusions.

1. Restoration of the integrity of the intestinal tract with the
formation of a functionally advantageous reservoir in the form
of a double ileo-colotransplant and “side-to-side” ileotransplant
is the best option for reconstructive operation after total colec-
tomy in children with aganglionosis.

2. Formation of a functionally beneficial reservoir in children
prevents deviation of the water-electrolyte balance, improves
normobiosis, improves the formation and accumulation of feces,
slows down the passage through the digestive tract and prevents
the development of other metabolic disorders.

3. Modernized renovated surgical approach with the creation
of various options for formation of functionally beneficial res-
ervoir for eliminating the effects of colon absence in children
contributes to facilitating the postoperative period, accelerating
rehabilitation, improving social adaptation and quality of life of
patients.
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SUMMARY

RECONSTRUCTIVE FUNCTIONAL RESERVOIRS IN
TREATMENT OF CHILDREN WITH AGANGLIONOSIS
AFTER TOTAL COLECTOMY

'Prytula V., ’Kurtash O.

0. Bogomolets National Medical University, Kyiv, *Ivano-
Frankivsk National Medical University, Ukraine

The object of the study is to develop optimal reconstructive
functional reservoirs for the treatment of children with agangli-
onosis after total colectomy.
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Since 1980 till 2020 we have been treating 53 children up
to 3 years with aganglionosis after total colectomy using opti-
mal reconstructive surgery technique lying in the formation of a
functional intestinal reservoir.

Colostomy was performed as the first stage of surgical treat-
ment of all children. Effective ways of restoring the integrity of
the intestinal tract after a total colostomy with creating of func-
tionally advantageous circumstances for reservoirs formation
were presented as “J” - reservoirs (n=2); ileotransplant with lat-
eral ileo-ileoanastomosis (n=34); ileotransplant with lateral ileo-
colonoastomosis (n=7); ileorectal primary anastomosis (n=1) or
entero-enteroanastomosis with an invagination valve (n=8) or
implantation of an ileocecal valve (n=1). The colostomy was
closed after 3-4 months.

There were no results in the postoperative period. After 3
months the frequency of defecation often is 10-15 times a day,
and after 1 year it changes to 2-4 times a day. All the children
survived. The results of functional tests are good. Bowl function
is tolerable. The radiographs show a formed rectum with a suf-
ficient reservoir and normal colonization.

Restoration of integrity of the intestinal tract with the forma-
tion of functionally advantageous reservoir in the form of dou-
ble ileo-colotransplant and ileo-ileotransplant “side-to-side” is
the best option for reconstructive surgery performing in children
with agangliosis after total colectomy. Formation of functionally
advantageous reservoir prevents impaired water-electrolyte bal-
ance, improves normobiosis, improves formation and accumu-
lation of feces, slows down passage through the digestive tract
and prevents the development of other metabolic disorders. A
modernized surgical approach, which lies in creation of vari-
ous options for functionally advantageous reservoir in order to
eliminate effects of colon absence in children, contributes to
facilitating the postoperative period, accelerating rehabilitation,
improving social adaptation and patients quality of life.

Keywords: total aganglionosis, treatment, colectomy, results,
children.

PE3IOME

PEKOHCTPYKTUBHBIE ®YHKHUOHAJIBHBIE PE-
3EPBYAPBI B JIEUEHUU JAETEN C ATAHIVINO30M
MOCJE TOTAJIbHOM KOJISKTOMUU

Mpseiryaa B.IL., 2Kypram O.0.

!Hayuonanvnoiii meouyunckuil ynusepcumem um. A.A. Boeo-
monvya, Kues; *Heano-Dpankosckuil HayuoHa bHbiltl MEOUYUH-
cKul ynueepcumem, Ykpauna

Jleyenue aranrinosa y jeteid, KOTOPbIM TPeOyeTcst MOJTHAsE KOJl-
OKTOMMSI C ONTUMAJIbHBIM PEKOHCTPYKTUBHBIM (byHKLII/IOHaJ'IbelM
pe3epByapoM, siBisieTcst Hanbosee ciaokHbIM. CyIecTByeT IHUpo-
KU CHIEKTP MHEHHH, CBSI3aHHBIX C BEIOOPOM METOa PEKOHCTPYK-
TUBHOU XUPYPryun I10CJIE BBIITOJIHECHUSA TOTAJILHON KOJIPKTOMHH.
INocne ToTanbHON KOMPKTOMUM HAOMIONAETCS HApYIIEHUE BOIHO-
JIEKTPOJIUTHOTO OajaHca, yXy/lIeHHe HOpPMOOMO3a, CHHKSHHE
BEPOSITHOCTH 00pa30BaHMs M HAKOILICHHMS! KaJla, YCKOPEHHOE Hpo-
XOKICHHE TTHILH Yepe3 MULEBAPUTENbHbINA TPAKT U pa3BUTHE IPY-
r'uX MeTabOJINYEeCKUX HapyLIEHUH y IeTeH.

Llenpto uccienoBaHus sIBISETCs pa3paboTKa ONTHMAabHBIX
PEKOHCTPYKTUBHBIX (DYHKIIMOHAJBHBIX PE3epBYyapoB UIsl Jiede-
HUSL JIeTeil C araHmIM030M I10CIIe TOTAIBHOM KOJIDKTOMUH.

C 1980 no 2020 rr. Ha Ga3e HaunonanbHOW neTckoii crie-
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[MATM3UPOBAHHON OONBHHIEI «OXMAaTACT» TMPOJICUCHBI JICTH
(n=53) B BO3pacTe 10 3 JeT ¢ araHmIMO30M I0CiIe TOTaJbHOH
KOJIDSKTOMHHU C HCIIOJIb30BAHUEM OHTHMaHbHOﬁ TEXHUKU PEKOH-
CTPYKTHBHOHM XHMpPYpruH, 3aKiIIOYaroieiicss B (GOpMUPOBAHUH
(YHKIMOHAJIBHOTO KUILIEYHOTO pe3epByapa.

KosnocTomus BbIONHEHA KakK MEPBBI 3Tall XUPYpPrUu4ecKoro
JIeYeHUsT BceX neTell. DPQeKTUBHBIC CHOCOOBI BOCCTAHOBIIC-
HHS 1I€JIOCTHOCTH KHIIEYHOTO TpPaKTa IOCJE TOTAJIbHOM KOJIO-
CTOMHH C co3/iaHneM (QYHKIMOHAJIBHO BBITOJIHBIX YCIOBHH IS
($hopMHEpOBaHUs Pe3epBYapoOB MPEACTABICHBI KaK «J» - pe3epBy-
apsl - 2 cilyvasi; WICOTPAHCIUIAHTAT C JIaTepabHBIM HIIC0-HIIeO-
aHACTOMO30M — 34 cityyasi, WJICOTPAHCIUIAHTAT C JaTepabHbIM
WJICOKOJIOHOAHOCTOMO30M — 7, HEPBUYHBIH MIEOPEKTAIbHbIN
AQHACTOMO3 - | WJIM SHTEpPO-IHTEPOAHACTOMO3 C MHBATMHALIMOH-
HBIM KJIAaITAaHOM - 8 WJIN UMILIaHTAl M HICOLCKAJIbHOI'O KJIaltaHa
— 1 ciyuaii. Konoctoma 3akpsita crycrs 3-4 mecsna.

SIBHBIX H3MEHEHHH B IIOCIEONEPALIOHHOM IIEPUOJIe HE OTME-
vajock. Crycts 3 Mecsina yacrora aedexaruu cocrasuna 10-15
pa3 B JIeHb, a CIyCT4 1 rox yMeHbLIMIaCh 10 2-4 pa3 B eHb. Bee
JE€TU BBDKUIIN. Pe3y.]'l]>TaTbI (byHKLIPIOHaJ'[beIX TECTOB XOPOILIHE.
(I)yHKLlI/ISI KUIIICYHUKA y}lOBJ’leTBOpHTeJ’[bHaﬂ. PeHTFeHO[‘paMMbI
nokaszajan cHOPMHPOBAHHYIO MPSIMYIO KHIIKY C JOCTaTOYHBIM
00bEMOM pe3epByapa U HOPMaJIbHOM KOJOHU3ALUEH.

BoccraHoBeHne HEIOCTHOCTH KUILIEYHOTO TPaKTa ¢ 00pa3o-
BaHHEM (DYHKIIMOHAJIBHO BBITOIHOIO pe3epByapa B BHIE JBOIi-
HOTO aHAacTOMO3a «OOK B OOK», CO3/JaHHOTO M3 MIICO-KOJIOTPaH-
CIUIaHTaTa U WJICO-UJICOTpaHCIIaHTaTa, ABJISACTCA HaI/IJ'Iy‘[l_]_lI/IM
BapUAHTOM PEKOHCTPYKTHBHOW XUPYPrHHM, BBIIIOIHAEMOH y Jie-
TEW C araHrIMoO30M I0CJIE TOTAJIbHON KOJIPKTOMUU. DopMupo-
BaHHUEe (yHKIHMOHAIBHO BBITOHOTO Pe3epByapa MpeaoTBpalaet
HapyILIeHHe BOIHO-AJIEKTPOIUTHOIO OayiaHca, ylydiiaeT HOp-
M0OH03, 00pa30BaHKe U HAKOIUICHUE KaJla, 3aMeJISIeT IPOXO0IK-
JCHUE TTUIIN YEPE3 nnmeBapnTeanbe/i TPaKT U NPEAOTBpaliacT
pa3BUTHE APYTUX HapylLIeHU oOMeHa BerecTB. MoaepHU3HpO-
BaHHBIN XUPYPrUUYECKUI TOIXOM, 3aKIFOYAIOLIUNCS B CO3MaHUN
pa3IMYHBIX BAPHAHTOB (DYHKIIMOHAJIBHO BBITOHOTO pe3epByapa
JUISL YCTPAHEHMsI MOCJIEACTBUNA OTCYTCTBHUSI TOJICTOW KHUIIKH Yy
JIeTeid, crocoOCTBYeT OOJErYeHHUIO MOCICONePAllHOHHOTO I1e-
pHO/a, YCKOPEHUIO peabMINTALMK, YIYYLICHHIO COLMAIbHOM
ajarnTaluu U KadeCTBa XU3HHU ITAllMCHTOB.
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INFLUENCE OF CARBOHYDRATE MALABSORPTION SYNDROME
ON THE CLINICAL COURSE OF ROTAVIRUS INFECTION IN CHILDREN AT AN EARLY AGE

Vorobiova N., Usachova E.

Zaporozhye State Medical University, Ukraine

Worldwide, diarrhoeal diseases are reported as the leading
cause of mortality among children aged five years and below, ac-
counting for approximately 8 percent of all deaths among them
[12,16]. Viral diarrhea occupies a leading place in the structure
of acute intestinal infections in children [4]. Most common and
severe among them is rotavirus infection (RVI) that causes about
450,000 deaths per year in children under 5 years of age and
hospitalizes millions more [7,8].

Rotavirus primarily infects enterocytes and induces diar-
rhoea through the destruction of absorptive enterocytes (lead-
ing to malabsorption), intestinal secretion stimulated by ro-
tavirus NSP 4 protein and activation of the enteric nervous
system [10].

The carbohydrate malabsorption syndrome occurs due to
the defeat of the highly degraded enterocytes of the small in-
testine microvilli (which are responsible for the production of
disaccharidases and intestinal absorption function) by the ro-
tavirus. From 1st to 7th days of infection, their apoptosis and
proliferation of immature epithelial cells are observed, that
leads to atrophy of the villi. Besides, Boshuizen J. A., Re-
imerink J. H. et al showed that rotavirus causes a decrease in
the expression of enterocyte-specific genes (lactase, SGLT1
and L-FABP) in infected cells at the mRNA and protein lev-
els, starting as early as 6 hours after infection [9]. Induced by
NSP4 - rotavirus enterotoxin decreasing in SGLT1 activity
on the membranes of villous enterocytes leads to disruption
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of the Na + -D-glucose symport, which ensures the reabsorp-
tion of large volumes of water under physiological conditions
[10,11]. The shutoff of enterocyte-specific gene expression,
together with the loss of mature enterocytes through apopto-
sis and the replacement of these cells by less differentiated
dividing cells, leads to a defective absorptive function of the
intestinal epithelium and disaccharidase (mainly lactase) de-
ficiency [3,9]. Unsplit carbohydrates, that have high osmotic
activity, accumulate in the lumen of the small intestine and
contribute to the subsequent extravasation of tissue fluid into
the intestinal cavity [3].

Carbohydrate malabsorption syndrome is one of the main
pathological components of RVI, which occupies a special place
in young children, because milk and dairy products form the ba-
sis of their diet, and lactose is 80-85% of milk carbohydrates
[14]. In scientific sources on the study of sugar malabsorption
and lactase deficiency in children with rotavirus gastroenteritis
[2,3,4,15], we did not find data on the influence of its laboratory
parameters (total carbohydrates, lactose, glucose in feces) on the
severity of clinical manifestations of RVI in dynamics of the dis-
eases, as well as criteria for the severity of the main symptoms
depending on the laboratory manifestations of the carbohydrate
malabsorption syndrome.

The aim of the work - to determine the pathogenetic role of
carbohydrate malabsorption syndrome in severity and duration
of rotavirus infection symptoms in early aged children.
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Table 1. Characteristics of the main symptoms of RVI in children of the study group (n=60), Me [Q25; Q75]

Characteristics Durati
Symptom n (%) - - uration,
The maximum value, Day of maximum days
times a day manifestation
Diarrhea 59 (98%) 7,00 [5,00; 10,00] 3,00 [2,00; 5,00] 8,50 [6,50;10,00]
Vomiting 37 (62%) 3,00 [2,00; 4,00] 2,00 [1,00; 3,00] 1,00 [1,00; 2,00]
Fever, ° C 51 (85%) 38,80 [38,15; 39,20] 2,00 [1,00; 2,00] 2,00 [2,00; 3,00]

Material and methods. The study included 60 breastfed chil-
dren aged 1-24 months with RVI, who were treated at the De-
partment Ne4 of the municipal institution “Regional Infectious
Clinical Disease Hospital” of the Zaporizhzhia Regional Coun-
cil. There were criteria for inclusion in the study: hospitalization
no later than the 3rd day of illness, detection of rotavirus antigen
in feces (immunochromatographic method using CITO TEST
ROTA test systems), absence of pathogenic intestinal flora in
feces, absence of congenital and chronic gastrointestinal pathol-
ogy, congenital or acquired immunodeficiency. All patients were
included into the study by informed parental consent. Among
the hospitalized children there were 38 (63,3%) boys and 22
(36,7%) girls. The patients were divided into 3 groups depend-
ing on the age: children under 6 months - 14 (23.3%), 6-12
months - 18 (30%), 12-24 months - 28 (46.7%).

One of the main clinical manifestations of RVI was diarrhea,
that appeared during the first two days of the disease in 98% of
children and lasted 8,50 [6,50; 10,00] days (Table 1). In most
cases (37/61,7%) diarrheal syndrome was accompanied by flat-
ulence and intestinal colic [1]. Clinical signs of carbohydrate
malabsorption syndrome were registered 1,6 times more often
in children under 6 months (in 84,6%), compared with children
older than 1 year (in 51,8%) (p<0,05).

The severity of RVI was determined by the Vesikari scale and
expressed in points (1 to 20). According to the Vesikari scale the
severe course of the disease had 70% of children in the study
group, the moderate course — 23,3% and the mild course — 6,7%
of patients .

In order to study the rates of carbohydrate malabsorption to-
tal amount of carbohydrates, levels of lactose and glucose in
coprofiltrates were semi-quantitative determined in all children
in the dynamics of the disease (on II-III, V, VII and X days).
The total level of carbohydrates in the feces was determined by
the Benedict’s method, which reflects the general ability to split
and absorb oligosaccharides in the intestine and is based on the
detection of sugars capable of reducing copper from Cu?** to Cu
* (glucose, galactose, lactose, fructose, maltose) [13]. Children
were divided into three groups, depending on the level of carbo-
hydrates in the feces: <0,5%, 0,6-1,0% and >1%.

The severity of lactase deficiency was assessed by determin-
ing the level of an excreted lactose in the stool by Malfatti’s
reaction, based on the ability of lactose with ammonia in an
alkaline environment when heated to form colored substances.
The result was evaluated on a color scale: no color change “0” -
no lactose, light yellow “+” —0,2% - 0,4% lactose, maple syrup
color “++” — 0,5% - 1,0% lactose; color of red amber “+++”
- 1,1%-1,5%; ruby color “++++” - 2% and above lactose [5].
The severity of impaired absorption of monosaccharides in the
intestine was judged by the level of glucose in the stool, that was
determined using test systems “Glucophane” (Erba Lachema,
Czech Republic) [2].

Statistical processing of the obtained results was performed
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using software packages “STATISTICA for Windows 13” (Stat-
SoftInc., NeJPZ8041382130ARCN10-J). The normality of the
distribution was determined using the W-test Shapiro-Wilk.
Due to deviations from the normal distribution law, nonpara-
metric methods were used. Quantitative values were presented
as median (Me) and interquartile range (IQR: Q25-Q75). The
Mann-Whitney U test was used to compare the two independent
groups. When comparing more than two groups, the Kraskal-
Wallis test was used. Comparison of frequencies of nominal fea-
tures was determined using the method x2. The null hypothesis
was rejected at a level of statistical significance (p) < 0,05. The
direction, strength and reliability of correlations (R) were deter-
mined by Spearman’s correlation analysis. Regression analysis
was used to assess the relationship between indicators. To deter-
mine the effect of total level of excreted carbohydrates in the fe-
ces on the duration of diarrhea and the severity of diarrhea in the
dynamics of the disease used simple linear regression. Analysis
of the frequency of residual effects in children at the time of
discharge from the hospital depending on the total number of
carbohydrates in the feces on the 10th day of RVI was performed
using logistic regression.

Results and discussion. A comparative analysis of the dai-
ly frequency of bowel movements in children with different
levels of reducing sugars in the feces was performed in the
dynamics of the disease to confirm the influence of carbohy-
drate malabsorption on the severity of rotavirus diarrhea. It
showed no relationship between these indicators in the first
days of RVI (Fig. 1). From the fifth day of illness, there was
an increase in the severity of diarrhea with an increase in
Benedict’s test scores (however, without a significant differ-
ence in data). A statistically significant difference in the fre-
quency of bowel movements between children with minimum
(<0,5%), medium (0,6-1,0%) and maximum (>1%) levels of
reducing sugars in the stool was observed on the seventh day
of illness. In children with their level < 0,5%, the daily fre-
quency of diarrhea was 2,00 [1,00; 3,00] times and was 2 and
2,25 times lower than in children with a level of fecal car-
bohydrates 0,6-1,0% and >1%, respectively (p<0,01). More-
over, starting from the seventh day of RVI, a statistically sig-
nificant strong direct correlation was found between the daily
frequency of diarrhea and the total amount of carbohydrates
in the feces (r=0,76; p<0,05) (Fig. 2). This dependence is de-
scribed by the following linear simple regression equation:

y=1,45+1,97x

where y is the frequency of defecation (times per day), x is the
level of carbohydrates in the feces on the 7th day of RVI (%).

Thus, it was found that carbohydrate malabsorption affects se-
verity of diarrhea on the seventh day of the disease: an increase
in carbohydrate levels by 0,5% leads to an increase in the fre-
quency of diarrhea once a day. The total level of reducing sugars
in the stool determines 51% of the variance of liquid stools fre-
quency in this period of the disease.
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Fig. 1. Characteristics of the daily frequency of bowel move-
ments in children in the dynamics of RVI depending on the total
amount of carbohydrates in the feces (n=60)

Note: ' - p <0,01 - the difference is significant according to
the Kraskal-Wallis criterion; ? - p <0,01 - the difference is sig-
nificant compared with children with a carbohydrate level in the
feces 0,6-1%; ° - p <0,01 - compared with children with carbo-
hydrate levels in feces >1%
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Fig. 2. Dependence of the severity of diarrheal syndrome
on the carbohydrate level in the feces on the 7th day of RVI
(R=0,76, p<0,05, n=58)

During the convalescence period of RVI, there were also sta-
tistically significant differences in the daily frequency of bowel
movements in children depending on the level of malabsorbed
carbohydrates in the feces. On the tenth day of the disease the
frequency of bowel movements was normalized and was 1,00
[1,00; 2,00] times a day in patients with minimal Benedict’s
test scores (<0.5%), against 3,00 [3,00; 4,00] times at the level
of fecal sugars of 0,6-1% (p<0,01). The highest frequency of
diarrhea at this time was observed in patients with the most
pronounced malabsorption of carbohydrates (>1%) (p < 0,01,
relative to the first group). At this stage of RVI a statistically sig-
nificant strong correlation between the frequency of defecation
and the total amount of carbohydrates in the feces maintained
(r=0,80; p<0,05), that can be described by the following linear
simple regression equation:

y=1,05+1,83x

where y is the frequency of defecation (times per day), x is the

level of carbohydrates in the feces on the 10th day of RVI (%).
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This dependence is presented as a linear function in Fig. 3,
which shows that increasing the level of carbohydrates in the
feces by 0,5% leads to an increase in the frequency of defeca-
tion once a day. The total level of reducing sugars in the stool
determines 55% of the variance of diarrhea frequency values on
the 10th day of RVIL.
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Fig. 3. Dependence of the severity of diarrheal syndrome
on the carbohydrate level in the feces on the 10th day of RVI
(R=0,80, p<0,05, n=60)

Further analysis showed a similar dependence between the
severity of rotavirus diarrhea and the level of excreted lactose in
the feces at all stages of the disease (Table 2). A statistically sig-
nificant difference in the daily frequency of liquid stools between
children with levels of the fecal lactose 0-1 “+”, 2 “+” and 3-4
“+” appeared after the fifth day of'illness (p <0,05 and p<0,01 on
the seventh and tenth day, respectively). In addition, strong di-
rect correlations were observed between the total level of carbo-
hydrates and lactose in the feces (r=0,91; r=0,86; 1=0,91; r=0,89;
p<0,05, on the second, third, fifth, seventh and tenth days of the
disease, respectively), which indicates the leading role of lactase
deficiency among other mechanisms of oligosaccharide malab-
sorption in the maintenance of rotavirus diarrhea.

The obtained data indicate that in the early stages of RVI
other pathogenetic mechanisms, namely the secretory compo-
nent, come to the fore in causing diarrheal syndrome. Accord-
ing to the literature, as early as 7-12 hours after infection with
rotavirus, its NSP4 protein, by binding to the receptor of the
epithelial cell membranes of villi, crypts and enteroendocrine
cells, stimulates intracellular molecular pathways, causing the
development of secretory diarrhea. After activation of phospho-
lipase C by NSP4-enterotoxin, the intracellular concentration of
Ca?" increases, that induces the secretion of C1 ions. The NSP4
fragment (114-13) causes increased secretion and slows down
the reabsorption of Na* ions [10,17]. All these pathogenetic pro-
cesses are likely to cause and maintain diarrhea to a greater ex-
tent in the first days of RVI. After the fifth day of the disease and
in its later stages, the leading role in the maintenance of diarrhea
is played by the syndrome of oligosaccharide malabsorption,
which is based on lactase deficiency and impaired absorption of
monosaccharides by enterocytes.

Table 2. Comparison of the frequency of liquid stools per day in children in the dynamics
of RVI depending on the level of lactose in the feces (n=60), Me [Q25; Q75]

The level of lactose in the feces

Day of
RVI 0-1 «+» 2 «t» 3-4 «+» p
11T 3,00 [2,00; 6,50] 3,50 [2,00; 6,00] 4,00 [3,00; 5,00] 0,57
% 3,00 [2,00; 5,00] 4,00 [3,00; 7,00] 4,00 [3,00; 4,00] 0,39
v 2,00 [1,00; 3,00]% %3 4,00 [2,00; 6,00]" 4,00 [3,00; 4,507 0,01
X 1,00 [1,00; 2,007 2,50 [2,00; 3,00 4,00 [3,00; 5,007 0, 0001

note: ' - p <0,01 - the difference is significant according to the Kraskal-Wallis criterion; * - p <0,01 - the difference is significant
compared with children with a lactose level in the feces 2 «+»; 3 - p <0,01 - compared with children with lactose level in feces 3-4 «+»
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According to our data, in the first five days of RVI, the patho-
genetic mechanisms of carbohydrate malabsorption syndrome
did not affect the severity of diarrhea syndrome. It should also
be noted that the level of excreted sugars > 0,5% was found to be
clinically significant only after the fifth day of illness.

The study found statistically significant differences between
the duration of rotavirus diarrhea and the total amount of mal-
absorbed oligosaccharides in the feces, starting from the fifth
day of RVI. In patients with a Benedict’s test score <0,5%, di-
arrhea was the least prolonged — 7,00 [6,00; 9,00] days; at the
level of carbohydrates 0,6-1% it lasted 7,50 [6,00; 9,00] days;
children with >1% of excreted carbohydrates had the longest
diarrheal syndrome — 9,00 [8,00; 11,00] days (p<0,01).It should
be noted that a significant difference was observed between the
children of the first and second groups, who had a carbohydrate
level of < 1% and the third group of children with their high-
est (>1%) values (p<0,01; p<0,05, respectively). On the seventh
and tenth days of the disease, a similar pattern was observed in
the differences in the duration of diarrhea between groups of
children with different levels of excreted carbohydrates in the
feces (p<0,01, according to the Kraskal-Wallis test).

Direct correlations of medium strength were found between
the duration of diarrhea in children of the study group and the
level of excreted carbohydrates and lactose, starting from the
fifth day of RVI (r=0,58 and r=0,33; p<0,05, respectively ),
which increased in the dynamics of the disease, gaining maxi-
mum values on the tenth day (r=0,59 and r=0,51; p<0,05, re-
spectively). A similar pattern was observed for the correlation
between the level of excreted glucose in the stool and the dura-
tion of diarrhea (r=0,29, r=0,31; p<0,05, on the fifth and tenth
days, respectively).

To analyze the prognostic effect of carbohydrate malabsorp-
tion in the acute period of RVI on the duration of diarrhea, a
model of linear simple regression was constructed, where y is
the duration of diarrhea (days), x is the level of carbohydrates in
the feces on the Sth day of RVI (%).

After estimating the parameters of this model by the method
of least squares, the following equation of linear pair wise re-
gression is obtained (Fig. 4):

y=5,37+2,69 x

If the total level of carbohydrates in the feces increases by
0,4% on the fifth day of RVI, the duration of diarrhea should be
increased by 1 day.
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Fig. 4. Dependence of the duration of diarrheal syndrome
on the carbohydrate level in the feces on the 5th day of RVI
(R=0,58, p<0,05, n=55)

Thus, the severity of laboratory manifestations of carbohy-
drate malabsorption affects both the severity of diarrheal syn-
drome after the 5th day of RVI and its duration. The obtained
data indicate the pathogenetic role of oligosaccharide malab-
sorption, namely lactase deficiency and impaired absorption of
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monosaccharides in the small intestine, in causing and maintain-
ing diarrhea in RVI, starting from the height of the disease and
especially at the end of the first and beginning of the second
week of gastroenteritis. Furthermore, the significant severity
of carbohydrate malabsorption (>1% according to the Bene-
dict’s test) on the fifth day of RVI may be a prognostic sign of
prolonged (=9 days) diarrheal syndrome in children aged 1-24
months.

It was found that 45% of children at the time of discharge
from the hospital had residual symptoms of the disease, such as
unstable stools 2-3 times a day and flatulence. During the pe-
riod of convalescence of RVI they showed significantly higher
levels of carbohydrates and lactose in the feces, compared with
children without residual symptoms: 1,57 [0,75; 1,70]% and
2,5 [2,00; 4,00] +, against 0,40 (0,20; 1,25]% and 1,00 [1,00;
2,00] +, respectively, on the seventh day (p <0,05;p <0,01). On
the tenth day of RVI, in addition to three times higher levels of
excreted carbohydrates and lactose, a significantly higher level
of glucose in the feces was found in them: 2,00 [1,00; 4,00] +,
against 1,00 [0,00; 1,00] + (p<0,01). This indicates, firstly, that
carbohydrate malabsorption syndrome is the main reason for the
development of these residual effects of RVI, and secondly, em-
phasizes the importance of both components of this syndrome:
lactase deficiency and malabsorption monosaccharides in the
small intestine.

To accurately assess the impact of carbohydrate malabsorp-
tion on the likelihood of residual manifestations of the disease, a
model logistic regression was built. It describes the dependence
of residual effects on the total level of carbohydrates in the feces
on the tenth day of illness:

y=1/(1+e>56:28%)

where y is the probability, x is the carbohydrate level in the
feces on the 10th day of RVI (%).

The sensitivity of this model is 77,8%, specificity — 90,9%.
Thus, with the total level of fecal carbohydrates on the tenth day
of RVI above 0,75% the probability of unstable bowel move-
ments and flatulence on discharge from the hospital increases.

It should be noted that these residual symptoms were mainly
in younger children: they were observed in 64,3% of children
in the first 6 month, against 28,6% of patients older than 1 year
(32=4.94, p<0,05) .

According to the results of the research the severity of rotavi-
rus gastroenteritis, which was determined by the Vesikari scale,
did not depend on the severity of carbohydrate malabsorption in
children of the study group. In our opinion, this is due to deter-
mining the severity of the disease by the sum of scores obtained
by assessing seven indicators (maximum number of bowel
movements and episodes of vomiting per day, duration of diar-
rhea and vomiting, fever, dehydration and the need for inpatient
treatment) [6], on which, with the exception of diarrhea, car-
bohydrate malabsorption syndrome has no pathogenetic effects.

Conclusion.

1. Significant effect of oligosaccharide malabsorption (mainly
due to lactase deficiency) on the severity of rotavirus diarrhea is
observed after the fifth day of the disease,as evidenced by twice
the frequency of bowel movements in children with a level of
reducing sugars in the stool >1%, compared with patients with
<0,5% on the seventh day of the disease (p<0,01) with the pres-
ervation of this dependence at the beginning of the second week
of RVI (p<0,01 on the tenth day). Starting from the seventh day
of RVI, with an increase in the level of fecal carbohydrates by
0,5%, the daily frequency of diarrhea increases by 1 time per
day.
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2. The total level of carbohydrates in the feces >1% on the
fifth day of RVI is a prognostic sign of long-term (=9 days) di-
arrhea in children aged 1-24 months. An increase in the level
of fecal oligosaccharides by 0,4% in this term will increase the
duration of diarrhea by 1 day.

3. The cause of residual effects of RVI such as sparse stools
2-3 times a day and flatulence on discharge from the hospital,
which are observed in almost half (45%) of patients, mostly in
the first 6 months of life, is carbohydrate malabsorption syn-
drome, namely lactase deficiency and impaired absorption of
monosaccharides in the small intestine. The probability of re-
sidual manifestations increases with the level of carbohydrates
in the feces above 0,75 on the tenth day of the disease.
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SUMMARY

INFLUENCE OF CARBOHYDRATE MALABSORPTION
SYNDROME ON THE CLINICAL COURSE OF ROTAVI-
RUS INFECTION IN CHILDREN AT AN EARLY AGE

Vorobiova N., Usachova E.
Zaporozhye State Medical University, Ukraine

The aim of the work - to determine the pathogenetic role of
carbohydrate malabsorption syndrome in severity and duration
of rotavirus infection symptoms in early aged children.

The study included 60 breastfed children aged 1-24 months
with rotavirus infection. The severity and duration of the main
symptoms of rotavirus gastroenteritis were analyzed depending
on the dynamic changes in laboratory parameters of carbohy-
drate malabsorption syndrome: the total amount of reducing
carbohydrates in feces, lactose and glucose in feces, which were
determined on II-1I1, V, VII and X days of the disease. To deter-
mine the total amount of reducing sugars in the coprofiltrates,
the Benedict’s test was used, the lactose in the feces was deter-
mined using the Malfatti’s test, and the glucose was determined
by the Glucophane test systems (Erba Lachema).

It was found that the syndrome of carbohydrate malabsorp-
tion had the maximum pathogenetic effect on the severity of
rotavirus diarrhea after the fifth day of the disease mainly due
to lactase deficiency. Starting from the seventh day of rotavirus
infection, with an increase in the level of carbohydrates in the
feces by 0,5%, the frequency of liquid stools increases by 1 time
per day. The prognostic sign of long-term diarrheal syndrome
(>9 days) is the total level of reducing sugars in the feces >1%
on the fifth day of illness. If the result of the Benedict’s test in-
creases by 0,4% in this term, the duration of diarrhea increases
by 1 day. When the level of carbohydrates in the stool > 0,75%
on the tenth day of the disease the risk of residual effects on
discharge from the hospital (such as unstable stools 2-3 times a
day, meteorism and flatulence) increases.

Keywords: rotavirus infection, carbohydrate malabsorption
syndrome, lactase deficiency, early age children, Benedict’s test.

PE3IOME

BJIMSIHUE CUHAPOMA MAJIBABCOPBLIUU VYIJIE-
BOJOB HA KIMHUYECKOE TEYHEHUE POTABUPYC-
HOI MHOEKIAW YV TETEN PAHHETO BO3PACTA

BopoobeBa H.B., Ycauesa E.B.

3anopooicckuii 2ocyoapcmeenHvlil MeOUYUHCKULL yHugepcument,
Yrpauna

O6cnenoBano 60 nereii B Bo3pacte 1-24 mecsiies, Ha Ipy/-
HOM BCKapMJIMBaHUM C poTaBupycHoi mHpekuumeil. [Iposenen
aHaJIM3 TOHKECTH U JUTUTEILHOCTH OCHOBHBIX CHMIITOMOB 0O-
JIE3HU B 3aBUCHUMOCTU OT JAMHAMHUYECKUX M3MEHEHHWH jabopa-
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TOPHBIX IIOKa3aTeneil CHHApPOMa MalibaOCOpPOLMU YITICBOIOB:
00IIero KOJIMYeCTBa BOCCTAHABIMBAIOLIMX CaXapoB, JIAKTO3bI 1
IJTFOKO3BI B Kasie, kotopelie onpeaessui Ha I, 111, V, VII u X nuu
6one3nu. st onpenesneHus OOLIEro KOJIMYECTBA YIIIEBOJIOB B
KOIIpO(UIIBTpaTax MCIOIb30Baan Npody beHenmkra, IakTo3bI
— 1poby MasbdarTi, DIOK03bI — TecT-chucTeMbl «Iroxodam»
npousBoncTBa Erba Lachema (Yexus).

YcTaHOBIEHO, YTO CHHAPOM MajibaOCOPOLIMHU YITIEBOJOB OKa-
3bIBACT MAKCUMAJIBHOC MATOTCHETHUYCCKOC BJIMAHUC HA TAXKECTh
POTaBUPYCHOI Anapen Mocie IMATHIX CYTOK OOJNE3HH W peaju-
3yeTcs B OOJbLICH Mepe 3a CUeT JIaKTa3HOM HEelI0CTaTOuYHOCTH.

Hauunas ¢ cenpbMoro AHs NpH yBEIUYEHUH YPOBHS YIJICBOLOB
B Kaje Ha 0,5%, Jactora >KMIKUX MCIPAKHEHHH BO3pacTaer
Ha 1 pa3 B cyTku. IIporHocTnyeckuM MpU3HAKOM JUTUTEIHLHOTO
nquapeitHoro cunapoma (>9 nHeit) npu poraBUpycHOU HHDeEK-
MU SIBISeTCs OOLIMH YpOBEHb OJIMrocaxapuios B kaie >1%
Ha NAThIA JeHb Oonesnu. [Ipy yBesMyeHnH rnokasaress npoobl
benenuxra Ha 0,4% IIUTENBHOCTD AUAPEU yBEIHMUUBAETCS Ha |
neHb. [Ipu ypoBHe yrieBonos B kaje >0,75% Ha fecaTbie CyTKU
00JIC3HU YBEJIIMUMBACTCS PUCK BOSHUKHOBEHHSI OCTATOUHBIX 5IB-
JICHUH TIPY BBIIHMCKE U3 CTAL[MOHAPA, TAKMX KaK HEYyCTONYMBBIN
cTyi 2-3 pa3a B CyTKH, METEOPH3M U (hriaTysieHIus.
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PSYCHO-EMOTIONAL CHARACTERISTICS OF CYBER-ADDICTION IN YOUNGSTER ADOLESCENTS

Asieieva Y.

Interregional Academy of Personnel Management, Odessa, Ukraine

The issue of such non-chemical addictions as cyber-addiction
has been actively studied by teachers, philosophers, sociologists,
psychologists, psychiatrists and other scientists in various fields,
which emphasizes its multidisciplinary. Cyber-addictions as a
phenomenon of addictive behavior were studied by Cole M.,
Voiskunsky A.E., Arestova O.N., Khudyakov A.B., Kiselyova
M.S. and others. It should be noted that this type of addiction is
considered not only in the psychological field, but also becomes
an object of medicine, the symptoms are studied and there is an
active search for treatment and rehabilitation programs.

Research aimed at substantiating the features of individual
psychological and clinical manifestations of cyber-addictions in
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adolescents is becoming important. Needs to expand the under-
standing of nosology and stages of formation of cyber-addictions
and their destructive influence on the personality in adolescence.

The current list of behavioral addictions, according to some
authors, has more than a thousand different addictive «agents»
that lead to the formation of non-pharmacological addiction.
The most famous and widespread among them are: cyber-ad-
dictions, gambling, shopping, gadget addiction, zipping, collect-
ing, promiscuity, bulimia, anorexia, selfie, gambling, computer
addiction, Internet surfing, fabing, workaholism, overwork and
other repetitive information-behavioral acts that coincide with
hedonistic motives or improve well-being [4-7]. Most studies
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of the phenomenon of cyber-addiction, Internet addiction and
computer addiction are conducted from the standpoint of medi-
cine as a type of non-chemical addiction, in psychology and age
psychology from the standpoint of research of these types of
addiction as a tendency to deviant behavior in a crisis period.
this issue from the standpoint of psychological, pedagogical and
medical and psychological aspects is clearly insufficient.

The purpose of the analysis of empirically obtained data
on the detection of psycho-emotional states of adolescents who
have manifestations of cyber-addictions.

Materials and methods of research. Bibliographic and his-
torical (analysis, systematization, theoretical data and literature
sources), psychodiagnostic - test method «Toronto Alexithymia
Scale» (TAS) and mathematical and statistical (mathematical
and statistical data processing made using the program «Micro-
soft Excel, XP», and statistical analysis package SPSS 26.0 for
Windows XP, «Statistic for Windows XP» [8].

The study has been conducted since 2016 to date. A total of
663 people took part in the study, to date, 104 people have al-
ready refused to participate in the study. This study included
559 people, 408 of whom had certain types of cyber-addictions,
and 151 people who agreed to join the control group (relatively
healthy).

Adherence to ethical aspects. The research is conducted
in compliance with the principles of bioethics and deontology
on the basis of Odessa National Medical University; «Youth-
friendly clinic» at Non-commercial enterprise «City Student
Polyclinic» of Odessa City Council. All respondents were an-
nounced the topic and purpose of the research, and during the
conversation it was repeatedly emphasized that participation
in this study is completely voluntary and confidential. Respon-
dents were given the right not to answer any questions and were
given the opportunity to interrupt the survey or participate in the
survey without explaining anything. Among the total number
of respondents, 559 adolescents were selected to participate in
further work. Of these, 269 youngsters (48.12% of the sample)
aged 14-21 years, 290 girls (51.88% of the sample) aged 14-21
years. Three blocks of respondents depending on age were sepa-
rated, which had an internal division into the main and control
groups in age categories: from 14 to 15 years, it is OGY1 - 59
youngsters with signs of dependence; CGY1 - 21 conditionally
healthy youngsters; MGG1 - 65 girls with signs of addiction;
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CGG]1 - 25 conditionally healthy girls; from 16 to 18 years, it
is MGY2 - 72 youngsters with signs of dependence; CGY2 - 26
relatively healthy youngster; MGG2 - 76 girls with signs of ad-
diction; CGQG2 - 28 relatively healthy girls; from 19 to 21 years,
it is MGY3 - 67 youngsters with signs of dependence; CGY3 -
24 conditionally healthy youngsters; MGG3 - 69 girls with signs
of addiction; CGG3 - 27 relatively healthy girls.

Inclusion and exclusion criteria. The study involved only
those participants who met all of the following inclusion criteria,
namely:

- were able to read and understand the data provided in the in-
formed consent to participate in the study, as well as understand
the instructions given in psychological test methods;

- personally signed an informed consent to participate in the
study, psychodiagnostic survey and counseling and therapeutic
assistance;

- adolescents whose parents gave informed consent for their
children’s participation in the study;

- were in the age group of 14-21 years.

The exclusion criteria were the following:

- age under 14 years or over 21 years;

- Lack of information consent to participate in the study
signed personally for persons aged 18 to 21 years;

- Lack of information consent provided by parents or persons
who are responsible for the child in accordance with the legisla-
tion of Ukraine (parents, guardians, foster parents) for adoles-
cents from 14 years to 18 years;

- adolescents who have had psychotic disorders or severe
manifestations of personality disorders (including schizophrenic
conditions or severe depressive disorders);

- severe forms of somatic or neurological pathology.

Data reliability and statistical analysis. Mathematical and
statistical methods. All data obtained as a result of the study
were entered into a specially designed map of each respondent
for further processing using modern statistical methods using
programs «Microsoft Excel, XP», and statistical analysis pack-
age SPSS 26.0 for Windows XP [8]. For statistical data process-
ing we used the procedures of primary and secondary (correla-
tion and variation) statistics. In the process of statistical process-
ing, the relative values (p), arithmetic mean (m) were calculated
with the determination of the error of the mean (t), the standard
deviation (8). Assessment of the probability of the results of the

Table 1. Features of psycho-emotional properties of respondents

Age Groups of respondents Non-alexithymic Risk group Alexithymic
% MGY1 (n-59) 18,64 35,59 45,76
§ CGY1 (n-21) 47,62 33,33 19,05
g MGGI (n-65) 21,54 52,31 26,15
s CGG1 (n-25) 64,00 24,00 12,00
z MGY2 (n-72) 16,67 33,33 50,00
5]
> CGY2 (n-26) 50,00 30,77 19,23
Q MGGQG?2 (n-76) 19,74 50,00 30,26
= CGG2 (n-28) 60,71 25,00 14,29
2 MGY3 (n-67) 16,42 37,31 46,27
5]

s CGY3 (n-24) 58,33 29,17 12,50
g MGG3 (n-69) 17,39 49,28 33,33
2 CGG3 (n-27) 62,96 25,93 11,11

note: the results of the study are given as a percentage, the difference between the groups is significant, p<0.05
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study involved determining the errors of representativeness,
confidence limits of averages and relative values, the probability
of their differences by Student’s test (for parametric), Fisher’s
test (to check the equality of variances of the two samples). All
data obtained are reliable (p<0.05). Based on comparative statis-
tical analysis, we made the main conclusions of the study.

Results and discussion. For psychodiagnostics, we chose the
Toronto Alexithymia Scale (TAS) test method, which allows us to
better understand our condition, as well as the strength and depth of
our feelings and their causes. The results are given in Table 1.

Because alexithymia is a reduced ability or difficulty in ver-
balizing emotional states and feelings. Its consequences can be
excessive pragmatism, lack of creative attitude to life, ease of
short-term emotional outbursts, the causes of which are poorly
understood. It is difficult for such people to look at themselves
from the side, to understand the meaning of their own life and
activities, to see them in a temporary relationship, to make a
meaningful connection between the present and the past and
future, which allows a person to create and maintain inner har-
mony and not be completely in control of the situation. In the
presence of alexithymia, not only the emotional sphere can be
disturbed, but also the personal sphere and the sphere of think-
ing. In the personal sphere, it manifests itself as an inability to
reflect, which, in turn, leads to a simplification of life orienta-
tion, impoverishment of relationships with the outside world,
that is, the psycho-social sphere is destroyed.

Detecting the manifestations or absence of alexithymia will
allow us to better understand the causes of aggression, anxiety,
depression, conflict and disruption in interpersonal communica-
tion between cyber addicts.

According to the results of the obtained data, it is possible
to note that young people of the main groups are more prone
to manifestations of alexithymia (MGY1 - 45.76% of respon-
dents, MGY2 - 50.00% of respondents, MGY3 - 46.27% of re-
spondents). Among girls of the main groups, 20% —35 % of re-
spondents with alexithymia were identified (MGGI - 26.15% of
respondents, MGG2 - 30.26% of respondents, MGG3 - 33.33%
of respondents).

More respondents from the main groups were found in the
risk group than among the control groups, and the number of
girls was much higher than that of boys. Thus, in the risk group
with MGY1 - 35.59% of respondents, and in MGG1 - 52.31% of
respondents; in MGY?2 - 33.33% of respondents, and in MGG2 -
50.00% of respondents; in MGY3 - 37.31% of respondents, and
in MGG3 - 49.28 % of respondents.

Absence of alexithymia is typical for respondents of control
groups (CGY'1 - 47.62% of respondents, CGG1 - 64.00% of re-
spondents; CGY2 - 50.00% of respondents, CGG2 - 60.71% of
respondents; CGY3 - 58.33% of respondents, CGG3 - 62.96%
of respondents), they are characterized by the absence of prob-
lems with the definition and verbal description of their own
experiences and feelings; they can easily distinguish between
feelings and bodily sensations; have a developed imagination,
propensity for creativity and reflection, vividly experience emo-
tions and can demonstrate them outwardly.

Respondents of the main groups who have manifestations
of alexithymia can be described as incapable of reflection. As
well as people prone to the manifestation of short-term sharply
expressed in the behavior of emotional outbursts, the causes of
which are poorly understood, as well as have manifestations of
depression and anxiety.

Modern clinical scientists distinguish between mental and
physical symptoms of addiction. Mental include: euphoria and
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well-being, inability to stop and increase the amount of time
spent on the computer, gadget or the Internet, neglect of fam-
ily and friends, problems with work or study, lies, feelings of
emptiness, depression and irritation outside cyberspace. Physi-
cal symptoms include headaches and back pain, dry eyes, carpal
tunnel syndrome (carpal tunnel syndrome or carpal tunnel syn-
drome), sleep disorders, irregular eating and neglect of personal
hygiene [9,10].

Traditionally, the factors that determine addictive behavior
are divided into biological, social and psychological. Biologi-
cal factors include: the degree of initial tolerance, organic brain
damage, burden of heredity, chronic diseases and the nature of
substance use [11,12]. The group of social factors influencing
the formation of dependence includes the processes taking place
in society, accessibility, degree of danger, responsibility, fashion,
group influence, social disorientation in microsocial conditions
[13,14]. The group of psychological factors includes personal
characteristics, type of accentuation, attractiveness of emerging
sensations, development of hedonic attitudes, the desire for self-
affirmation, curiosity, the presence of psychological trauma in
different periods of life. Children’s injuries play a leading role in
the formation of dependence [15,16].

It should be noted that in the WHO classification of gambling
addiction is assigned the code 6C51, and it falls into the category
of mental, behavioral disorders and disorders of the nervous sys-
tem. The ICD-11, which will include 55,000 diseases and sig-
nificantly expand the classification of health hazards, will enter
into force on 1 January 2022 in 194 WHO member countries.
It (ICD-11) identifies gambling addiction, which is considered
a disorder that has «serious behavioral disorders that adversely
affect personal, family, community, educational, professional or
other important aspects of life» [3]. However, in our opinion,
and in the opinion of some modern scientists (M. Cole, A.E.
Voiskunsky, O.N. Arestova, A.B. Khudyakov, M.S. Kiselyov,
etc.), we should already talk about cyber-addiction, which is a
much broader concept that includes: gaming, the Internet, com-
puter and cybercommunication addictions, and selfie.

To date, scientists have identified some characteristic features
of cyber addicts. Violations in the emotional, volitional, commu-
nicative and motivational spheres are taken into account. There
are a number of studies on the separation of preconditions, stag-
es of development, symptoms, proposed diagnostic criteria for
cyber-addictions, the possibility of its formation on the basis of
other forms of addictive behavior, and others. Currently, the di-
agnosis of cyber addiction and the identification of risk groups
and markers for the formation of psycho-correctional programs
play an important role in the prevention of this type of addiction,
and research on this issue is almost non-existent.

Conclusions. On the basis of the analyzed theoretical and
empirical material and the conducted experimental research on
the peculiarities of psycho-emotional states of persons prone to
cyber-addiction, the following conclusions were formed.

1. Cyber-addiction is a multidisciplinary problem. Refers to one
of the types of non-chemical dependencies. It is a mental disorder
caused by an obsessive desire to be constantly in virtual reality, to
live and be realized in cyberspace through the use of gadgets or
electronic devices, despite the destruction of material and social re-
ality, negative consequences for health and life in general.

2. According to the results of the study, it was found that the
majority of respondents in the control groups are non-alexithy-
mic (over 80%), and respondents in the main groups 30% - 50%
have manifestations of alexithymia. 30% of respondents in the
control groups are at risk.
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3. Respondents with manifestations of cyber-addictions can be
described as persons who have manifestations of alexithymia and
are unable to reflect. They are prone to short-term emotional out-
bursts, which are poorly understood and depressed and anxious.

Prospects for further research. The study provides us with
the opportunity to include alexithymic manifestations in mark-
ers for the development of psycho-correctional programs for
adolescents who are prone to cyber-addictions. However, for
a detailed analysis of the nosology and verification of signs of
cyber-addiction, additional research should also be conducted to
establish individual psychological characteristics and styles of
family upbringing and to perform a correlation analysis of the
data to develop an adequate psychocorrection program.

The article is a fragment of the research project «Biopsycho-
social approach to mental states of various etiologies», state reg-
istration 01170007490
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SUMMARY

PSYCHO-EMOTIONAL CHARACTERISTICS OF CYBER-
ADDICTION IN YOUNGSTER ADOLESCENTS

Asieieva Y.

Interregional Academy of Personnel Management, Odessa,
Ukraine

The aim of the study is to analyze empirically obtained data to
identify psychoemotional states of adolescents with manifesta-
tions of cyber addiction.

The study, conducted from 2016 to the present, involved 559
respondents, 408 of whom with certain types of cyber addic-
tions made up the main group and 151 were relatively healthy,
who were included in the control group. All respondents were
diagnosed using a psychodiagnostic technique - Toronto Alexi-
thymia Scale (TAS).

According to the results of the study, it was found that the
majority (more than 80%) of respondents in the age group from
14 to 21 years old, who made up the control group, did not show
signs of alexithymia (passive aggression, difficulty in choosing
words when describing their own feelings and interpersonal
contacts, depression and anxiety they were not typical), and
respondents with cyber-addiction demonstrate manifestations
of alexithymia in 30-50% of cases. The highest indicators of
alexithymia manifestation were found among the respondents
of the main group of males aged 16 to 18 years - 50.00% of
the respondents, as well as high indicators of manifestation of
alexithymia were revealed among young men of the main group
aged 14 to 15 years - 45.76% and at the age from 19 to 21 years
old - 46.27% of respondents. Among girls of the main group,
manifestations of alexithymia were revealed in more than 25%
of the respondents (MGG1 - 26.15%, MGG?2 - 30.26%, MGG3
- 33.33% of the respondents).

This made it possible for us to characterize cyber addicts as
persons, mainly with manifestations of alexithymia, capable
of reflection, prone to the manifestation of short-term, sharply
expressed in the behavior of emotional outbursts, the causes of
which are poorly understood, and also have manifestations of
depression and anxiety. The study made it possible to include
alexithymic manifestations in research markers for the further
development of psychocorrectional programs for adolescents
suffering from various types of cyber addictions.

Keywords: non-chemical addictions, alexithymia, cyber-ad-
dictions, game addiction, Internet addictions, adolescence.
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PE3IOME

INCUXOOMOLIMUOHAJ/IBHAS XAPAKTEPUCTHUKA
KHUBEP-AJJJUKTOB IOJPOCTKOBO-IOHOMECKO-
'O BO3PACTA

AceeBa F0.A.

Medxcpecuonanvuasn akademus ynpagienus: nepcounanom, Ooec-
ca, Ykpauna

Iens mccaeqoBaHus — aHATHM3 YMINPUIECKH MOTYICHHBIX
JAHHBIX JUISI BBISIBICHUS NICHXOSMOIIMOHANBHBIX COCTOSHHH
MOJIPOCTKOB, IMEIOMINX MPOSBICHUS KHOeP-aaIUKITHH.

B uccnenoBannu, mpoBonumom ¢ 2016 roga mo HacTosmee
BpeMsi, IPUHAIN y4dacTHe 559 pecrnoneHTtoB, n3 HuX 408 c
OTIpE/IeICHHBIMI THIIAMH KHOEp-aJUKINA COCTaBUIH OC-
HOBHYIO Ipynny u 151 — OTHOCHTENBHO 3710pOBEIE, KOTOPbIE
BOIIUTM B KOHTPOJBHYIO Tpymiy. Bce pecrogenTsr nmpoamar-
HOCTHPOBAHBI C MOMOIIBIO NMCUXOANATHOCTHIECKOH METOIH-
ku Toronto Alexithymia Scale.

Ilo pesympraTtamM HpOBEIEHHOTO HCCIEIOBAHUS YCTAHOB-
JIeHO0, 4TO O60onbIUHCTBO (O6o1ee 80%) pecIOHIEHTOB B BO3-
pacTtHoii kKareropuu oT 14 mo 21 roma, KOTOpBIE COCTABHIN
KOHTPONBHYIO TPYTILy, HE MPOSBISIN MPU3HAKOB ATEKCUTH-
Mud (TIacCUBHAs arpeccus, TPYIAHOCTH B IOAOOpE CIOB MPH
OTIMCAHUH COOCTBEHHBIX ONIYIICHNH U MEKINIHOCTHBIX KOH-
TaKTax, JeNPeCcCHs U TPEBOTa); PECIIOHACHTHI C KHOep-a K-
ueil JeMOHCTPUPYIOT HmposiBIeHus adexcutumun B 30-50%
cay4aeB. HamBeicIIne moka3aTeay MPOSBICHNS alIeKCUTUMHH
BBISIBIICHBI CPEAN PECIIOHACHTOB OCHOBHOW IPYTIITBI MYKCKO-
ro mona B Bo3pacte oT 16 no 18 mer — 50% pecnonaeHTos,
TaK)Ke BBICOKHE ITOKAa3aTeIH NPOSBICHUS aJeKCUTHMHH BBI-
SIBJICHBI CPEIU IOHOIICH OCHOBHOM TpyMIBI B Bo3pacTte oT 14
1o 15 net — 45,76% u B Bo3zpacte ot 19 1o 21 rona — 46,27%
pecnonaenToB. Cpean AeBOYEK OCHOBHOM TPYMIIBI MPOSIBIIE-
HUS alIeKCUTHMUH BBISBIEHBI y 25,00% pecrnoHIeHToB.

BrrmensnokeHHOE TO3BONIIET OXapaKTEepH30BaTh KHOep-
aAIUKTOB KaK HMEIONINX IPOSBICHUS AIEKCUTHMHU, CIIO-
COOHBIX K peQIeKchu, MPOSBICHUIO ACTPECCUU U TPEBOTH,
KPaTKOBPEMEHHBIX, PE3KO BBIPAKEHHBIX B TIOBEACHUH HMOIH-
OHAIBHBIX B3PBIBOB, MPHUUUHBI KOTOPHIX IJIOXO OCO3HAIOTCS.
Pe3ynpraTel IMpOBEJECHHOTO MCCIIEIOBAHUS AUKTYIOT HEOO-
XOIUMOCTh BKJIIOYCHUS aleKCUTHMHYECKHX TPOSBICHUI B
MapKepbl UCCIEOBAHUN IS TalbHEeHmel pa3paboTKu MCH-
XOKOPPEKIIHOHHBIX TPOTPaMM ISl JIHII TTOAPOCTKOBO-IOHO-
IIECKOTO BO3pAcTa, CTPAAAIONINX OT PA3IHYHBIX BHUAOB KH-
Oep-aAIuKIHN.
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REACTIVE ARTHRITIS IN CHILDREN (REVIEW)

Tugelbayeva A., Ivanova R., Goremykina M., Rymbayeva T., Toktabayeva B.

NCJISC «Semey Medical University», Semey, Kazakhstan

Reactive arthritis (ReA) is an inflammatory arthritis related to
the subset of seronegative spondyloarthropathies which mani-
fests 1 to 4 weeks after an intestinal, urogenital, or nasopharyn-
geal infections. The absence of pathogenic microorganisms in
the joint fluid or in the synovial membrane distinguishes it from
infectious arthritis, also called septic arthritis. ReA is the most
common among rheumatic diseases in children and adolescents
and represents a systemic clinical manifestation of the above
mentioned infections [18].

Additionally, ReA is included into the subset of juvenile spon-
dyloarthropathies (JSpA) that refers to a group of related rheu-
matic diseases characterized by involvement of peripheral large
joints, axial joints, and enthesitis that begin in the early years of
life (before reaching the age of 16). The nomenclature and con-
cept of spondyloarthropathies has changed over the past few de-
cades. Though there is no any specific classification of juvenile
spondyloarthropathies, diseases related to the nomenclature of
spondyloarthropathies in young patients involve: the seronega-
tive enthesitis and arthropathy, juvenile ankylosing spondylitis,
reactive arthritis and inflammatory bowel disease-associated ar-
thritis [47].

Depending on the entrance gate, ReA infections are classi-
fied into the following three groups: 1) postenterocolitic (entero-
genic/intestinal); 2) urogenital (urogenic); 3) arthritis with naso-
pharyngeal infection that is preceded by the acute infections of
the upper respiratory tract such as an acute respiratory disease,
angina, pharyngitis, or bronchitis. Some authors refer to the lat-
ter as “post-respiratory ReA (priReA)” [2-4,18].

Furthermore, it should be noted that joint disorders are less
common among children compared to adults. But, the course of
the disease is different and more complicated in children. Re-
cently, there is an increase in the number of preschool children
suffering from reactive arthritis [12].

Joint lesions with clinically similar manifestations in cer-
tain cases can be the sign of other more serious, often systemic
rheumatic diseases [15]. The appropriate treatment does not
necessarily bring about a cure of the arthritis. On many occa-
sions it can progress to a chronic condition, thereby increasing
the likelihood of juvenile idiopathic arthritis, osteoarthritis, and
other severe immunoagressive diseases [12,48,60]. According to
some authors, chronic and recurring arthritis or spondylitis oc-
curs in almost 15-30% of patients [42].

Despite the fact that the interest towards ReA has been lost
over the past 10 years, this disease still remains a serious issue
in rheumatology and requires an early and individual treatment
[24].

In this regard, patients who are diagnosed with reactive arthri-
tis should continue to be monitored regularly by a rheumatolo-
gist to maintain control and prevent long-term complications.

Epidemiology. The epidemiological data for ReA varies
across the world. The factors behind this diversity involve dif-
ferent approaches to performing the diagnostic process and a
variety of clinical presentations, the lack of specific laboratory
biomarkers, different geographical locations that predispose to
multiple pathogens, different genetic backgrounds, different
grades of infection, and recently identified changes in the intes-
tinal microbiome [31,34,46].
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The scarcity of epidemiological data and prevalence studies is
due to the heterogeneity of the disease manifestations and lack
of definitive diagnostic criteria, respectively [59]. In Scandina-
via, where most studies were conducted, the incidence is around
0.6 to 27 per 100,000 inhabitants [36].

ReA typically affects young adults of working age. Though
children also suffer from ReA, its prevalence among children
is lower [38,49,63]. The incidence of ReA varies considerably
in Europe. It ranges from 0.9 to 9.3 per 100,000 inhabitants de-
pending on the study [36,37,58]. The recent study shows an in-
crease in annual incidence of ReA following intestinal infection
[63]; however, the incidence rates range from 1% to 15% across
studies due to different research designs [51]. Since intestinal
infections are common in developing countries, the incidence
of ReA in such countries is higher in comparison to developed
countries [35].

In a research conducted by Brinster et al., the clinical presen-
tation and microbiological context of ReA in Canada appears
without considerable difference over the period of 30 years [24].
According to the systematic review by Horton et al. in which au-
thors analyze the ReA following intestinal infections, arthritis is
recorded in 9 cases out of 1000 for Campylobacter and 12 out of
1000 for Salmonella and Shigella [39]. The incidence of reactive
arthritis after Clostridia infection among children constitutes
1.4%, while its incidence following Chlamydia infection varies
from 4% to 8%. The relative risk of ReA in women is 1.5 times
higher than in men. Besides, the frequency of ReA in adults is
2.5 times higher compared to children [19]. According to certain
data, the frequency of ReA with urogenital etiology constitutes
2: 1 in favour of males, with nasopharyngeal etiology is 3:1 in
favour of males, whereas in arthritis with enteral etiology it is
the same among both sexes [45]. A recent systematic review by
Ajene et al. demonstrates that the incidence of Campylobacter-
associated arthritis ranges from 8% to 16% with a median of
8% among adults compared to 0% to 6% with a median of 3%
among children. Salmonella-associated arthritis ranges from 1%
to 24% with a median of 11% among adults compared to 0% to
12% with a median of 5% among children. Shigella-associated
ReA ranges from 7% to 12% among adults and from 0% to 7%
with a median of 3.5% among children [19].

If we observe the season of onset for causative bacterial agents,
we notice that: reactive arthritis caused by bacteria from urinary
tract is present throughout the year. Reactive arthritis caused by
bacterial agents from enteral tract is more frequent during the sum-
mer season, whereas reactive arthritis caused by nasopharyngeal
agents is more present during the winter season [45].

The results of a bicentre retrospective analysis of features and
outcomes of ReA show that the incidence of ReA in two cohorts
of patients diagnosed between 1986 and 1996 as well as between
2002 and 2012 was similar. But, currently ReA more frequently
leads to spondyloarthritis [29]. Other authors came to the similar
conclusion that ReA tends to progress into the chronic disorders
and definitely requires closer attention [24].

Pathophysiology. ReA is a very complex pathological pro-
cess that reflects the dynamic interface between the triggers of
the disease and genetic predisposition. In fact, the development
of ReA depends on four main factors — the etiological agents that
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caused it, cytokines, the participation of a genetic factor (HLA-
B27) and the gut microbiota [63].

Etiological factor. Some bacteria are known to trigger the re-
active arthritis. They can enter the joints through the intestine or
by urogenital route [31,55]. Moreover, it has been proven that
the synovial fluid may contain bacterial antigens, and the per-
sistence of these elements can cause the progress of acute ReA
to chronic arthritis [63]. Recent studies show that the synovial
fluid of patients with ReA contains immunogenic products such
as bacterial DNA, antigenic proteins, lipopolymers, and saccha-
rides [46].

In case of ReA being transmitted by urogenital route, Chla-
mydia trachomatis is the most common cause, followed by
Ureaplasma urealyticum and other less common microbes [31].
The constant persistence of bacterial components of Chlamydia
trachomatis induces a chronic inflammatory state [33]. This fact
also explains the ability of Chlamydia to inhibit the formation of
phagosomes and lysosomes which allows Chlamydia to persist
in cells [26,63].

The bacterial antigens are transferred from the primary centre
to the synovial membrane, which causes the activation of T-lym-
phocytes and, as a result, leads to the rapid release of inflamma-
tory cytokines, resulting in synovial inflammation [46,63].

Factor of cytokines. Previous studies have demonstrated that
levels of inflammatory cytokines such as tumor necrosis factor
alpha (TNF-a) and interferon gamma (IFN-y) were reduced in
acute ReA [22,62]. In contrast, the level of TNF-a increases in
chronic ReA which allows assuming that this cytokine plays a
dual role at various stages of the pathogenesis of this disease
[64]. Researchers have found that the imbalance of cytokines
and their concentrations depends on the duration of ReA [10].

The comparison of cytokine level in coprofiltrates and serum
showed that the acute ReA is associated with a high level of
TNF-a in coprofiltrates, and the chronic ReA is correlated with
increasing values of interleukin-6 (IL-6) and interleukin—10 (IL-
10) [17]. Probably, the determination of serum interleukin-10
(IL-10) concentration is useful for assessing and monitoring the
activity of the inflammatory process in ReA [13]. Katsikas et al.
provide data on the pathogenetic role of pro-inflammatory cyto-
kines, especially TNF-a, in the pathogenesis of juvenile spon-
dyloarthropathies. Besides, authors suggest that interleukin-1
(IL-1), interleukin-6 (IL-6) and interleukin-17 (IL-17) also play
a significant pathogenetic role in these diseases [47].

A few studies aimed at determining the connections between
the cytokine gene polymorphisms and the development of ReA
(as the one conducted in Mexico to analyze the links with TNF-a
polymorphisms) showed that TNF-a polymorphism (-308) is as-
sociated with a predisposition to undifferentiated spondyloar-
thritis, but at the same time, the association of ReA with TNF-a
gene polymorphisms was not found since the sample size did not
allow to assess the association [61].

One of the first studies revealed that the IL-10 gene promoter
is associated with the development of ReA, i.e. high IL-10 pro-
duction in the joints of patients may be genetically determined.
This hypothesis requires further verification [41]. The results of
studies among siblings and twins point out that the proportion
of susceptibility to spondyloarthritis (SpA) is not determined by
HLA genes, but rather by the level of secretion of TNF-o and
IL-10 cytokines which affect their production and the course of
SpA. The balance is regulated at the genetic level and depends
on genetic polymorphisms of interleukin genes [54]. There are
studies in which IL-17 levels were elevated in synovial fluid in
patients with Chlamydia-induced ReA [64].
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Several research focused on the study of patients with ReA
following typhoid fever have shown that Salmonella adventitia
proteins can stimulate the synovial immune cells to produce IL-
17 or IL-23 [27]. Various cytokine genes polymorphisms have
been described including polymorphisms in monocytes, TNF-a
(-238), and TNFR polymorphisms. The exact pathogenesis of
the Th1/Th2 imbalance has not been clarified. However, it is
likely that genetic factors are involved [58].

Cytokine imbalance in ReA has been the subject of numerous
scientific studies for many years; however, the results are quite
contradictory. Therefore, the analysis of the correlation between
the cytokine gene polymorphisms and their level of production
in patients with ReA can be recommended for further molecular
genetic studies which are one of the priority areas in rheumatol-
ogy currently.

Genetic factor. The association of HLA-B27 with ReA is well
known, but its involvement in the pathogenesis is still not fully
investigated. The studies have shown that HLA-B27 is present
in 50-80% of patients with ReA and 90% of patients with anky-
losing spondylitis (AS) [21,46,49,52,63]. For example, it is as-
sumed that HLA-B*2703 increases the risk of a typical clinical
triad of ReA [30]. Besides, it is known that the persistence of
pathogens in organism, especially Chlamydia and Salmonella,
can be caused by HLA-B27 [32,43]. HLA-B27 expression en-
hances bacterial replication and thereby reduces the threshold of
endoplasmic reticulum (ER) induction, so that Salmonella can
induce an unfolded protein response. According to numerous
studies, HLA-B27 is laid down more slowly than other types
of HLA when ER is assembled, which leads to the accumula-
tion of a homologous HLA-B27 dimer and b2-microglobulin in
the synovial membrane, finally resulting in the activation of the
inflammatory process [20,28].

Current research suggests a number of theories, including the
theory of molecular mimicry between a gene and a pathogen.
It has been proven that there is a similarity between the amino
acid sequences in HLA-B27 and Yersinia or Shigella proteins,
which leads to cross-reactivity, tolerance, and hence triggers an
immuno-inflammatory response [28,57,64].

Gut microbiota. The intestinal microbiome and its role in
the pathogenesis of arthritis has been gaining attention in recent
years [64]. In fact, new research is focused on identifying the
associations between the microbiome and spondyloarthritis, as
well as other inflammatory arthritis [31].

The important information obtained claims that changes in
microbiota can lead to aberrant immune responses of the intes-
tinal flora, intestinal dysbiosis, inflammation, and, therefore, to
spondyloarthritis [55]. Inflammatory bowel disease, psoriasis,
and SpA are all characterized by intestinal dysbiosis. Though
all diseases display a decrease in bacterial diversity in intestinal
microbiota, this does not happen in ReA [46,64].

A similar conclusion has been drawn by researchers who
compared two groups - patients with ReA and patients after an
intestinal infection which did not develop into arthritis; that is,
significant differences in the diversity of intestinal microbiota
were not found [46]. It is stated that the prevalence of entero-
pathogens is high in patients with ReA and post-infectious
peripheral spondyloarthritis. In addition, those patients have a
reduced concentration of gut commensals [31,46]. Severe vio-
lations of intestinal microbiocenosis are observed in patients
with acute and recurrent course, while the degree of dysbiosis is
mainly moderate in patients with a prolonged course [12].

It is important to note that all children (100%) with acute ReA
have violations of the intestinal microbiocenosis, though there
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are considerable differences among children. 62.5% had II de-
gree, and 37.5% had I degree of dysbiosis [16]. Clinical and
microbiological studies in children with reactive and infectious
arthritis have shown that dysbiotic disorders of the intestinal mi-
crobiota along with previously known factors are an important
risk factor for the development of arthritis. Connective tissue
dysplasia can serve as a factor for the development of reactive
arthritis [8].

Thus, further in-depth study of pathogenetic factors, such
as the level of certain cytokines and genetic polymorphisms in
ReA, and the role of dysplasia in the development of ReA is
very promising.

Clinical manifestations of ReA. It is well known that ReA
and SpA belong to the same group of spondyloarthropathies
[64]. In fact, Kaarela et al. showed that chronic ReA and AS
have common clinical manifestations, such as sacroiliitis, pe-
ripheral arthritis and iritis [40,52].

The most common clinical presentation of ReA is its acute
form. In some patients the disease resolves spontaneously within
the first six months, while in others (10 to 30%) it tends to prog-
ress into the chronic ReA [25].

Oligoarthritis is the most frequent manifestation of ReA.
Oligoarticular type is the most common in 70% of women and
73% of men. Monoarticular is characteristic to 13% of female
patients and 14% of male patients, and polyarticular type is de-
tected in 14% females and 10% males among adults [44].

The presence of asymmetric mono or oligoarthritis of the
lower extremities is a typical manifestation of joint syndrome
in children. In certain cases, the disease can also manifest as
an arthritis in small joints [3,12,36]. Approximately 4% of chil-
dren have polyarticular joint syndrome which is accompanied
by limited functioning of joints and impaired self-care due to
severe pain syndrome [7]. The analysis of the number of affected
joints depending on the age group illustrates the predominance
of monoarticular type of joint damage in preschool children,
while oligoarthritis is more common in the middle and older age
groups. Regardless of age and gender, the joints of the lower
extremities are more often affected [6,11]. The joint syndrome
is characterized by arthralgias without obvious inflammatory
changes in the joint area and impaired functioning as well as by
morning stiffness of short duration in majority of children [5,7].
It is also characterized by an asymmetric lesion of the interpha-
langeal and metatarsophalangeal joints and periarticular tissues
of the hands and feet with expressed swelling of the fingers,
soreness, hyperemia of the skin and the formation of the so-
called “sausage-shaped deformity” which is observed in 5-10%
of children [7,11]. Enthesitis is an inflammation of the enthesis.
It represents the site of attachment of a tendon, ligament, fascia
or capsule to the bone. The lesion seen in the lower extremities
such as Achilles tendinitis or plantar fasciitis is a common con-
dition in enthesitis [55]. Frequent heel pain, stiffness, reduced
mobility in the cervical and lumbar spine, as well as in the ileo-
sacral joints are noted in boys over the age of 6 who are carriers
of HLA-B27 [1]. Such patients are at risk of developing juvenile
spondyloarthritis [9].

Typically, skin lesions occur in a prolonged course. These
symptoms include skin lesions in the form of keratoderma of the
palms and soles, plaque psoriasis of the skin on face, torso and
limbs. Onychodystrophy (nail dyschromia, brittleness, rough-
ness, tuberosity) develops as a result of prolonged arthritis,
which is often interpreted as a mycotic lesion [58].

Along with the joint syndrome, the symptoms of the gastro-
intestinal tract, urinary tract and visual organs disorders in the
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form of dyspepsia, bowel problems, dysuric phenomena and
conjunctivitis are described in children with ReA [12]. The
manifestations of the gastrointestinal infection caused by Sal-
monella enteritidis or Salmonella typhimurium are diarrhea
and fever. The symptoms may be relatively mild. Salmonella
can affect bones and joints, so it is important to exclude sep-
tic arthritis or osteomyelitis caused by these microorganisms.
Leukopenia may be present in the early period of infection.
In case of reactive arthritis, the joint syndrome develops at
1-3 weeks after an acute intestinal infection [S5]. Intestinal
infection caused by Campilobacter jejuni is accompanied
by febrile body temperature, abdominal pain, vomiting, and
moderate diarrhea. Clinical manifestations of the intestinal
infection caused by Yersinia enterocolitica vary depending
on the age of the child. Diarrhea often prevails in children
under the age of 5. Tension and pain in the lower right quad-
rant of the abdomen are dominant in children aged 5 to 14
[53]. Acute gastroenteritis is followed by arthritis within 1
to 2 weeks. In children at an older age, the clinical presenta-
tion may resemble the manifestations of terminal ileitis or
mesenteric lymphadenitis which are similar to the signs of
appendicitis [50,53]. Intestinal infections caused by Shigella
usually occur in a more acute form characterised by the pres-
ence of blood in the stool and high fever [55].

Thus, regardless of the etiological agent, the clinical presenta-
tion of arthritis proceeds in the same way. For instance, lesions
of the joints of the lower extremities prevail in all age groups
among adult patients [44].

Burdened premorbid background were the majority of chil-
dren with ReA: 85% had frequent respiratory diseases, 64%
had chronic focus of infection (adenoids, tonsillar hyperplasia,
chronic tonsillitis, dental caries), 20% had exudative diathesis in
a medical history, 25% had residual rickets features, and 6% of
patients had a trauma preceding ReA [5,14].

Diagnostic criteria. There is no consensus on the validated
diagnostic criteria for ReA to date. Mainly, it is a clinical di-
agnosis based on a thorough analysis of a medical history,
physical examination, and a combination of microbiological
criteria [29,55]. The microbiological profile of potential triggers
depends on the detection method. Direct evidence of infection
is hard to obtain, since the microorganism is not present in the
focus of infection when arthritis occurs. As for indirect assess-
ments, mainly serological tests, they have limitations [24].

Currently, the diagnostic criteria combining the recommen-
dations of the American College of Rheumatology (ACR) and
the Berlin Criteria (1999) which were adopted during the fourth
international seminar on ReA are used.

The criteria are divided into main and additional ones. The
main criteria include: 1. the presence of arthritis, asymmetric,
mono or oligoarthritis, lesion of the joints of the lower extremi-
ties; 2. preceding infection accompanied by enteritis (manifest-
ed with diarrhea lasting at least 1 day which occurs within 3
days to 6 weeks after getting arthritis) or by urethritis (mani-
fested with dysuria or urethral or vaginal discharge lasting at
least 1 day which occurs within 3 days to 6 weeks before get-
ting arthritis). Additional criteria include at least one of the fol-
lowing signs: 1. the presence of an initiating infection which is
indicated by a positive urine culture, a smear from the cervix/
urethra, a positive bacteriological stool examination for arthritic
intestinal infections; 2. the presence of persistent synovial infec-
tion confirmed using immunohistology or PCR for Chlamydia.
A reliable diagnosis of ReA is made if the patient meets both
main criteria and one additional. A probable diagnosis of ReA
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is made if the patient satisfies both main criteria or if s/he fulfils
one main and one or more additional criteria [23,56].

Conclusion. Despite the progress being achieved towards
understanding ReA, there are still many controversial issues in
pediatrics in various directions. A comprehensive analysis of the
literature from the past ten years have shown that insufficient
attention was paid to this topic in pediatrics. To date, the studies
of ReA among children in foreign sources are significantly less
compared to the number of similar studies among adults.

Unfortunately, the available research on prognostic factors
as well as analysis of the disease outcomes was focused only
on adults, though everything that happens in adults is often laid
down in childhood. Therefore, it is crucial to prevent the devel-
opment of serious rheumatic diseases in childhood, especially in
the presence of certain genetic predispositions and risk factors.

The study of ReA in children with a detailed analysis of clini-
cal manifestations and constitutional symptoms can help not
only in the diagnosis of a specific case, but also in the justifi-
cation of complex adequate treatment of such patients, thereby
reducing the frequency of adverse outcomes.

It is also important to develop an algorithm of subsequent per-
sonalized pediatric observation of children who suffered from
ReA because the progress of ReA to chronic disease or other
forms of spondyloarthritis requires rheumatological treatment,
and in some cases can lead to disability in working age.

This information requires further fundamental research and
verification of assumptions.
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SUMMARY
REACTIVE ARTHRITIS IN CHILDREN (REVIEW)

Tugelbayeva A., IvanovaR., Goremykina M., RymbayevaT.,
Toktabayeva B.

NCJSC «Semey Medical University», Kazakhstan

Reactive arthritis is an aseptic inflammatory arthritis that is
associated with intestinal, urogenital, and nasopharyngeal infec-
tions, and represents a systemic clinical presentation of these
infections. Reactive arthritis among children still remains an
issue in pediatric rheumatology. The variety of the clinical
manifestations makes it difficult to diagnose and detect reactive
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arthritis. Moreover, there is a risk that reactive arthritis without a
proper treatment can lead to chronic destructive joint diseases. As
the articles’ analysis has shown, this topic in pediatrics has been ne-
glected over the past 10 years. Thus, the paper presents data on the
epidemiology, pathophysiology, clinical presentation and diagnosis
of this disease, as well as recommendations for further studies.

Keywords: reactive arthritis, children, epidemiology, patho-
physiology, clinical presentation.

PE3IOME
PEAKTHUBHBIE APTPUTHI Y JETEM (OB30P)

TyreadaeBa A.M., UBanosa P.JI., Topembikuna M.B.,
Puim6aeBa T.X., Tokradaesa B.7K.

HAO «Meouyunckuii ynusepcumem Cemeily, Kazaxcman

PeakTuBHBINH apTpUT — acENTHYECKOE BOCHAIMUTEILHOE 3a-
OoJieBaHHME CYCTAaBOB, ACCOLMMUPYETCS C KHUILIEYHOH, yporeH-
HOHM, HOCOIIOTOYHOW HH(EKIUEH U SBIICTCS €€ CHCTEMHBIM
KIMHUYECKUM TNpOsiBICHUEM. PeakTUBHBINA apTpuT y AeTei o
ceil JIeHb SIBISETCsl aKTyaJ bHOM MpOoOJIeMOil IeTCKOH peBMaTo-
JIOTHH, TaK KaK M3-32 Pa3HOOOpa3us KIMHUYECKUX MPOSBICHUN
YCTaHOBUTH JUArHO3 BecbMa CIOXHO. Ha ocHOBaHuM aHanu3za
PETPOCHEKTUBHON UM TEKYyILEH Hay4HOH JIuTepaTypsl 10 yKa3aH-
HOMY Bompocy 3a nocieanue 10 et npeactaBieHbl CBEICHUS
00 3MHUIEMHUOIOTHH, TAaTO()U3UOIOTHH, KIIMHIUYCCKOW KapTUHE U
JIMarHOCTHUKE 3a00JIeBaHMsI U BOSMOXKHBIE IIEPCIICKTHUBEI B JIede-
HHHU JIaHHO [1aTOJIOTUH y eTell. ABTOPBI CTaTbU PEKOMEHIYIOT
pa3paboTaTh aJrOpUTM IOCIEAYIONIEr0 MePCOHATN3UPOBAHHO-
ro MeANaTPUYSCKOro HaOIIOACHHS 3a JEThbMH, CTPaIaloluMU
PEaKTUBHBIM apTPUTOM.
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RECONSTRUCTION OF THE ABDOMINAL WALL DEFECTS USING
GELATIN-COATED DECELLULARIZED AND LYOPHILIZED HUMAN AMNIOTIC MEMBRANE

Chakhunashvili D.G., Kakabadze A., Karalashvili L., Lomidze N., Kandashvili T., Paresishvili T.

Tbilisi State Medical University, Georgia

Ventral hernias, with 50% reoccurrence rate, still remain to be
a real problem for many surgeons around the world. European
Hernia Society (EHS) classifies ventral hernias as primary and
incisional [1]. Primary ventral hernias include epigastric, um-
bilical, lumbar and spigelian regions. Incisional hernias, which
include suprabubic, iliac, suprapubic sites on the abdominal
wall, may be caused by obstetrical surgical procedures, trauma,
surgical interventions and operations for other indications. If
left untreated, incisional hernias may cause the reduction in the
strength and integrity of the anterior abdominal wall, as well
as the incarceration of the intestines [2]. It is reported that the
use of mesh in the repair of abdominal wall defects reduces the
incidence of reherniation; however, the dispute between sur-
geons still exist about the ventral hernia defect reconstruction
approach and the selection of the most suitable mesh type in
different circumstances [3-8]. The development of meshes has
evolved and advanced through the years. Meshes can be made
from either synthetic or biologic materials [9,10]. Despite the
popularity of non-absorbable mesh (For example Teflon, Da-
cron, Polypropylene, Marlex), its application may lead to cer-
tain complications like - adhesions, seroma formation, infection,
chronic inflammation, fibrosis, voiding difficulty, pain [11-13].
The usage of absorbable mesh (polyglactin, polyglicolic acid)
may have several drawbacks like - lack of mesh strength, high
recurrence rates [14,15]. Postoperative complications following
abdominal wall hernia repair with prosthetic mesh may include
abscess, hematoma, bowel obstruction, mesh retraction, granu-
loma formation and erosion into adjacent structures including
the intestine, enterocutaneous fistula and recurrent hernia. How-
ever, these complications are quite rare and depend both on the
material of which the mesh is constructed and on the location
of the prosthetic mesh, which can be located in the extrafas-
cial, subfascial, or intraperitoneal position. Biological materials,
compared to synthetic ones provide better neovascularization,
fibroblast proliferation, is less prone to formation of fistula and
adhesion formation [10,14,16]. Despite the favorable outcomes
of the biologic materials, after the application of biological pros-
theses several complications like infection, seroma formation,
and evisceration, low mechanical strength of the mesh can also
be reported [9,17,18].

The hypothesis for this study was that gelatin-coated decel-
lularized and lyophilized human amniotic membrane grafts
(GCDLHAM) may contribute to the effective reconstruction of
the abdominal wall defects, prevent complications, as well as
adhesions of organs and tissues in the abdominal cavity. The aim
of the study was to develop a method for producing GCDLHAM
graft and to determine its effectiveness in the reconstruction of
the anterior abdominal wall defects in rats.

Material and methods. This study was carried out in strict
accordance with the recommendations in the Guide for the Care
and Use of the Institutional Animal Care Committee. The pro-
tocol #358 was approved by the Committee on the Ethics of the
Thilisi State Medical University in Tbilisi, Georgia.

Experiments were conducted on 40 Lewis white laboratory
rats aged 8—10 weeks, weighing 200-250g, which were obtained
from the breeding facility of the Tbilisi State Medical Univer-
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sity (Georgia). The animals were housed in standard laboratory
conditions under 12-hour day-night cycles with provision of pel-
leted rodent diet and water ad libitum.

All surgical procedures were conducted under anesthesia with
0.1 ml / 100g of ketamine (Ketalar ®) and 0.05 ml / 100g of
xylazine (Xilazin ®), intraperitoneally.

Preparation of decellularized and Ilyophilized human amni-
otic membrane. Before the fabrication procedure of biological
membrane from human chorion amnion, five placentas were
obtained from patients who delivered newborn babies ranging
from 38 to 42 weeks of gestation. These donors signed a form
of informed consent in advance before giving birth. All patients
have undergone adequate pregnancy period and the newborns
were delivered healthy with normal weights varying from 2700
to 3700 grams.

The process of decellularization was conducted according
to the reports mentioned by Z. Kakabadze et al [19-22]. Upon
delivering the placenta to the laboratory, the catheterization of
placental umbilical vein and artery was performed via polyeth-
ylene catheters which were attached to the vessels with the help
of sutures. After insertion and fixation of catheters 0,9% saline
solution and heparin were used to irrigate placenta under physi-
ological pressure at 37°C in order to avoid clotting of blood
during drainage. After irrigation, placentas were placed in the
refrigerator at -80°C for 24 hours and then thawed at room tem-
perature. Then, the placenta was being flushed overnight with
Phosphate Buffered Saline (PBS, Sigma) solution via the cath-
eter in the umbilical artery. Afterwards, the process of 72 hours
decellularization was performed. In the first 24 hours, placentas
were flushed with the mixture of Sodium Dodecyl Sulfate (SDS,
Sigma) and distilled water with the SDS concentration of 0,01%.
For the following 24 hours the perfusion was performed with the
SDS concentration of 0,1% and ultimately, with 1% SDS for the
last 24 hours. Finally, in order to free the placenta from the SDS
residues, placentas were washed with distilled water for fifteen
minutes and afterwards, with 1% Triton X-100 (Sigma) solu-
tion for 30 minutes. Decellularized chorion amnion was then ir-
rigated for 1 hour via Phosphate Buffered Saline (PBS) solution.
After all the steps of decellularization, amniotic membranes
were isolated from placenta, were cut into 5x5 cm pieces and
ultimately, fixated on glass frames. Power Dry PL 6,000 Freeze
Dryers were used for the lyophilization of these grafts. Until
use, decellelurized and lyophilized amniotic membranes (Fig. 1)
were kept in aseptic conditions at room temperature.

Creation of gelatin-coated decellularized and lyophilized hu-
man amniotic membrane grafts (GCDLHAM). The GCDLHAM
was prepared through the chemical cross-linking of gelatin so-
lution with glutaraldehyde according to the method described
previously [23,24]. For this, the DLHAM was immersed into
a mixed solution of gelatin (5.0%) and glutaraldehyde (0.1%),
left at 4°C for 15min (repeated three times), and then left at 4°C
for 12h. Afterwards, GCDLHAM was placed in 100mM glycine
aqueous solution at 37°C for 1h, and then washed three times
with double-distilled water. Finally, the GCDLHAM was freeze-
dried and sterilized with ethylene oxide gas, stored at -80°C, and
thawed as needed.
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Fig. 1. Human amniotic membrane graft. A) Human amniotic membrane after decellulalization and lyophilization;
B) Scanning electronic microscopy of decellularized and lyophilized human amniotic membrane

Fig. 2. The creation of abdominal wall defects in rats. A) Defect of the abdominal wall created in the mesogastric region; B) Three
weeks after the creation of the anterior abdominal wall defect model

Surgical procedures. The creation of abdominal wall defects
in rats. After anesthesia, defect of the abdominal wall was creat-
ed in the mesogastric region in all animals, through the resection
of'a 1.0 cm diameter fragment of muscle-aponeurotic layer and
the parietal peritoneum (Fig. 2A). Three weeks after the creation
of the anterior abdominal wall defect model (Fig. 2B). Recon-
struction was performed in all experimental animals.

Reconstruction of the abdominal wall. Animals were divided
into four equivalent groups. In first group (n=10), the defects of
the abdominal wall were repaired using ULTRAPRO™ mesh
placed in intra-abdominal position. In second group (n=10), de-
fects of the abdominal wall were reconstructed with ULTRA-
PRO™ mesh located in intra-abdominal position which was cov-
ered by DLHAM from both sides. In third group (n=10), defects
of the abdominal wall were reconstructed with biological mesh
from GCDLHAM placed in intra-abdominal position. In fourth
group (n=10), defects of the abdominal wall were repaired
with biological surgical mesh XI-S+® (Colorado Therapeutics
Denver,USA) placed in intra-abdominal position. XI-S+® rep-
resents a product derived from xenogenic (porcine) pericardium
that goes through cross-linking procedure which is produced by
Colorado Therapeutics providing biocompatibility, durability of
the material and consists of significantly low DNA and glutaral-
dehyde (GA) residuals.

All implants were fixed to the edges of the defect of the ab-
dominal wall with the help of 7/0 monofilament polypropylene
sutures (Prolene®, Ethicon). Further, the skin and subcutaneous
fatty tissue were sutured tightly using 4/0 monofilament poly-
propylene sutures (Prolene®, Ethicon).

After surgical operations, all animals were kept under stan-
dard vivarium conditions. The animals were taken out of the
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experiment on 3rd, 5th, 7th, 14th, 30th, 60th and 90 days after
surgery by an intra peritoneal injection of a lethal dose of'a 0.5%
sodium thiopental solution.

During autopsy, the abdominal cavity was subjected to a U-
shaped laparotomy around the sides and bottom edges of the
prosthesis. The abdominal cavity was macroscopically inspect-
ed and the presence of suture dehiscence, the occurrence and
quality of adhesions, fistulas and intra-abdominal complications
were determined.

The transplanted mesh fragments with surrounding abdomi-
nal tissue were removed and fixed in 10% formalin and subject-
ed to histological preparation, with dehydration in alcohol and
xylene, and embedded in paraffin blocks. Histological samples
were made on microtome and slides were prepared with stan-
dard hematoxylin and eosin (H/E), Masson’s Trichrome stains.
These slides were submitted to pathological examination to
verify the type and degree of inflammation, inflammatory cells,
fibroblasts, collagen, and neovascularization in the regions.

Results and discussion. In the first group, on the twentieth
day after implantation, one case of skin suture stratification was
observed. In other cases, skin wounds were successfully closed
without any macroscopic signs of inflammatory and infectious
processes in the soft tissues of animals (Fig. 3).

Three months after implantation, in the animals of the sec-
ond group, we observed adhesions involving only the omentum,
which were easily separated. In the animals of the first group,
the adhesions between the implant, omentum and intestines
were denser and stronger (Fig. 4 A-B). In order to free the in-
testines and omentum from adhesions, they had to be dissected.
One case of mesh retraction was observed in the animal of the
fourth group (Fig. 4C). It should be noted that animals of the first
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group had more newly formed blood vessels (Fig. 4D) compared
to other groups of animals. The animals treated with GCDL-
HAM and XI-S+® grafts had nearly 100% adhesion reduction,
compared to the animals of the first group that were treated with
ULTRAPRO™ mesh.

Two weeks after implantation, histological studies showed in-
flammatory cell infiltrations in all groups (Fig. 5 A-H). Significant
infiltrations of the inflammatory cells were mainly expressed in
the first and second groups. Three weeks later, in animals of the
second and third group, the onset of remodeling processes were
noted, which consisted of a gradual degradation of the amniotic
membrane, the formation of new blood vessels and the deposition
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of new collagen. A month after implantation, inflammatory reac-
tions gradually decreased in the animals of the first group and was
completely absent in other animal groups. At the same time, in the
animals of the second and third group, a large number of ordered
collagen fibers were observed that were incorporated in the host
tissue (Fig. 5 I-L). Three months after implantation, GCDLHAM
graft was integrated with the host tissues so that it was difficult to
distinguish it from the surrounding tissues. In the second group,
ULTRAPRO™ mesh was still detectable through the decellularized
amniotic membrane. In animals of the fourth group, the XI-S+®
graft was surrounded by a well-defined connective tissue capsule
and was tightly fixed to the host tissues.

Fig. 3. Macroscopic samples. A) ULTRAPRO™; B) ULTRAPRO™ mesh covered by decellularized
and lyophilized human amniotic membrane; C) Gelatin-coated decellularized and lyophilized human amniotic membrane;
D) Biological surgical mesh XI-S+®. All grafts are surrounded by host tissues. Three weeks after implantation

i

Fig. 4. Postoperative findings. A) Adhesions between the implant, omentum and intestines in the animals of the first group;
B) Adhesions involving only the omentum in the animals of the second group.
tC) Mesh retraction in the animal of the fourth group D) Newly formed blood vessels in the animals of the first group
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of the grafts. A and B) ULTRAPRO™; HE staining, on
C and D) ULTRAPRO™ mesh covered by decellularized and lyophilized human amniotic membrane; HE staining, one month, %200/400;
E and F) Gelatin-coated decellularized and lyophilized human amniotic membrane; HE staining, one month, x 400/200;
G and H) Biological surgical mesh XI-S+®; HE staining, one month, x200/400, 1) ULTRAPRO™;
Masson s Trichrome staining, one month, x200; J) ULTRAPRO™ mesh covered by decellularized and lyophilized human
amniotic membrane; Masson's Trichrome staining, one month, x400;
K) Gelatin-coated decellularized and lyophilized human amniotic membrane; Masson's Trichrome staining, one month, x200;
L) Biological surgical mesh XI-S+®; Masson's Trichrome staining, one month, <400

One of the main strategies of tissue engineering is to restore,
maintain or improve damaged tissue functions using various
biomaterials. In recent years, many works related to the devel-
opment of potentially applicable scaffold materials for tissue
engineering have been presented in the literature. Of particular
interest in these works was scaffolding in the form of three-di-
mensional porous biomaterials. Scaffold plays a significant role
in tissue repair and regeneration.

The amniotic membrane and the possibility of its use as a
scaffold for reconstruction of the anterior abdominal wall at-
tracted our attention. There are many reports about the usage
of amniotic membrane for burns varicose ulcers [25,26-28],
urinary bladder reconstructions [25,29], nerve and tendon dam-
age [25,30], adhesions control and early healing of peritoneal
lesions [25,31], dural repair and transphenoidal surgeries [32],
ophthalmic surgery [33], vestibuloplasty [34], periodontal surgi-
cal procedures [35], gastric mucosal defect repairs [35], treat-
ment of meningomyelocele and spinal cord malformations [36].

Our previously described report [37] has shown that decellular-
ized human amniotic membrane can be effectively used as a non-
invasive treatment for pharyngocutaneous fistula after total laryn-
gectomy. Immunohistochemical and histological studies described
in report has revealed five distinct layers of the normal human am-
niotic membrane: epithelium, basement membrane, fibroblast layer,
compact layer and intermediate (sponge) layer. The basement layer
was formed by glycoproteins such as nidogen, laminin and fibro-
nectin, as well as by type III and IV collagens. Next was the com-
pact layer, forming the main fiber structure of the amnion, which
was represented by I, III, IV, and V collagen types and fibronectin.
In addition, we detected that after decellularization human amniotic
membrane contained numerous growth factors, such as Epidermal
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Growth Factor (EGF), basic Fibroblast Growth Factor (bFGF),
Keratinocyte Growth Factor (KGF), Vascular Endothelial Growth
Factor (VEGF), Transforming Growth Factor alpha (TGFa), Trans-
forming Growth Factor beta (TGFb), Platelet-Derived Growth Fac-
tor (PDGF) and other.

Reports in recent years recommend the use of human am-
niotic membrane for the cover of the peritoneal cavity as re-
inforcement in the reconstruction of the abdominal wall with
the help of polypropylene mesh [31]. Authors note that human
amniotic membrane, as a biological coverage of the abdominal
cavity in the abdominal wall reconstruction using polypropylene
prosthesis, can be an alternative in cases where there is no viable
peritoneum. They also report that the association of the amni-
otic membrane with the polypropylene mesh in the treatment
of abdominal wall defects of Wistar rats did not alter the for-
mation of adhesions after the first week of operation. However,
the amniotic membrane was associated with a marked increased
inflammation and angiogenesis activity and the predominance
of mature collagen fibers, regardless of the anatomical plane in
which it was inserted, accelerating healing.

There are also reports about the usage of Amniotic Mem-
brane-Coated Polypropylene Mesh for the repair of incisional
hernia [38]. Authors note that the use of polypropylene mesh
coated with fresh amniotic membrane provides the advantage
of decreasing postoperative intra-abdominal adhesions along
with less inflammation and higher epithelialization after ab-
dominal wall repair.

The positive results obtained by the authors are primarily
associated with the fact that human amniotic membrane has a
low Immunogenicity. These characteristics of human amniotic
membrane reduce the chance of transplant rejection, which
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represents an essential advantage when selecting materials for the
application in regenerative medicine [39,40]. There are reports
according to which we find that human amniotic membrane has
anti-inflammatory, antifibrotic, antimicrobial, angiogenic proper-
ties, low immunogenicity and can also promote epithelization [41].
While using GCDLHAM graft for the reconstruction of the anterior
abdominal wall defects, we found that three weeks after operation,
in the animals of the second and third group, the onset of remodel-
ing processes was noted, which consisted of a gradual degradation
of the amniotic membrane, the formation of new blood vessels and
the deposition of new collagen. Three months after implantation
GCDLHAM graft was integrated with host tissues so that it was
difficult to distinguish it from surrounding tissues. However, in the
second group, ULTRAPRO™ mesh was still detectable through the
decellularized amniotic membrane. Encouraging results were also
noted when using a XI-S+® graft. Three months after implantation,
XI-S+® graft was surrounded by a well-defined connective tissue
capsule and was tightly fixed to the host tissues.

Conlclusion. While using GCDLHAM and XI-S+® grafts, all
the defects were repaired successfully and none of the rats in these
groups showed any evidence of bulging, herniation, development
of wound rupture and infection, or fistula formation in postopera-
tive period. Gelatin-Coated decellularized human amniotic mem-
brane can be used as anti-adhesive barrier in abdominal and pelvic
surgery, as well as the repair of the abdominal wall hernia.
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2192; Reconstruction of anterolateral abdominal wall defect
with the use of biological three-dimensional membranes]”.
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SUMMARY

RECONSTRUCTION OF THE ABDOMINAL WALL DE-
FECTS USING GELATIN-COATED DECELLULARIZED
AND LYOPHILIZED HUMAN AMNIOTIC MEMBRANE

Chakhunashvili D.G., Kakabadze A., Karalashvili L.,
Lomidze N., Kandashvili T., Paresishvili T.

Thilisi State Medical University, Georgia

Ventral hernias, with the incidence of reherniation nearly as
high as 50%, still remain to be a real challenge for surgeons

© GMN

worldwide. The use of mesh in the repair of abdominal wall
defects reduces the incidence of reherniation; however, using
a prosthetic mesh can lead to complications like wound infec-
tion, hematoma, seroma, enterocutaneous fistula, small bowel
obstruction, recurrent herniation and erosion into adjacent struc-
tures including the intestine. The aim of the study was to de-
velop a method for producing gelatin-coated decellularized and
lyophilized human amniotic membrane graft and to determine
its effectiveness for the reconstruction of the anterior abdominal
wall defects.

Experiments were conducted on 40 Lewis white laboratory
rats. Animals were divided into four equivalent groups. Ab-
dominal wall defects were created in all rats and repaired using
the ULTRAPRO™ mesh (group I), ULTRAPRO™ mesh which
was covered by decellularized and lyophilized human amniotic
membrane from both sides (group II), mesh from gelatin-coat-
ed decellularized and lyophilized human amniotic membrane
(group III) and biological surgical mesh XI-S+® (group IV).

Three months after implantation, meshes from gelatin-coated
decellularized and lyophilized human amniotic membrane were
integrated with host tissues so that it was difficult to distinguish
it from the surrounding tissues. However, in the second group,
ULTRAPRO™ mesh was still detectable through the decel-
lularized amniotic membrane. Encouraging results were also
observed when using a XI-S+® graft. Three months after im-
plantation, XI-S+® graft was surrounded by a well-defined con-
nective tissue capsule and was tightly fixed to the host tissues.

While using gelatin-coated decellularized and lyophilized hu-
man amniotic membrane grafts and XI-S+® grafts, all the de-
fects were repaired successfully and none of the rats in these
groups showed any evidence of bulging or herniation, develop-
ment of wound rupture, wound infection or fistula formation in
postoperative period. Gelatin-coated Decellularized human am-
niotic membrane can be used as anti-adhesive barrier in abdomi-
nal and pelvic surgery, as well as for the repair of the abdominal
wall hernia.

Keywords: tissue engineering, abdominal wall, decellular-
ized human amniotic membrane, ventral hernia repair.

PE3IOME

PEKOHCTPYKIMS JE®EKTA BPIOIIIHOW CTEHKH
C UCHOJIb30BAHUEM JIELEJUTIOJIAPU3OBAHHOM
U JIAOPUIUZUPOBAHHON AMHUOTUYECKOM
MEMBPAHBI UYEJOBEKA, TOKPBITOM KEJATH-
HOM

Yaxynamsuim JI.I., Kakadanze A.3., Kapanamsuwm JLI,
Jlomuaze H.b., Kanpamsuiau T.U., [lapecumBuiau T.3.

Tounucckuii 20cyoapcmeeHnblil. MeOUYUHCKUL  YHUSepcumen,
I pysus

[TocneonepaunoHHble BEHTpPajbHbIE TPBUKH, PE3UAUB KO-
Topbix gocturaer 50%, MO-NPEeKHEMY OCTAIOTCS CEpbe3HOM
poOIeMoit IJIst XUpYpPros Bo BceMm mupe. Vcmons3oBanue cet-
KU [IPU PEKOHCTPYKLUH Je(EKTOB OPIOIIHOM CTEHKH CHIDKAeT
YacTOTy PELUJIMBA; OJHAKO HCIIOIB30BAaHHE MPOTE3HOW CETKH
MOKET IIPUBECTU K TAKUM OCJIOKHCHHAM, KaK I/IH(beKL(I/lﬂ paHbIl,
remMaTroma, Cepoma, KOKHO-KUILIEYHBII CBUIL U HEITPOXOAUMOCTh
KHIICYHHKA.

Lenb nccaenoBanus - pa3padoTars 3PeKTHBHBIN METON Jie-
YEHHsl BEHTPAIBHBIX TPHDK C HUCIIOJIb30BAaHUEM JICLICILTIONSIPH-
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30BaHHOU U JIMO(DUIM3UPOBAHHOW aMHHOTHYECKONH MEMOpaHbI
YeJIOBEKA, MIOKPHITON JKETATHHOM.

DkcrepuMeHThl npoBeeHbl Ha 40 OerbIx J1abopaTopHBIX
Kpbicax uHuU Lewis. JKUBOTHBIE pa3jeieHbl Ha YeThIpe SKBU-
BAJICHTHBIE IPYIIBL. BCeM KMBOTHBIM MPEABapUTEILHO CO3/1a-
Ha MoJelb aedekTa mepeaHeil OpromHON cTeHKH. JKHBOTHBIM
HepBoil rpynmsl gedekT rnepexHel OpIOIIHONW CTEeHKH BOCCTa-
HaiBaay ¢ nomoinpto cetkn ULTRAPRO™ (ETHICON™);
JKUBOTHBIM BTOPOM IpyIibl - ¢ ioMorbio cetki ULTRAPRO™
(ETHICON™), kotopas npenBapuTeiIbHO OblLIa IOKPHITA Jae-
LEJUTIOISIPU30BAaHHON U JTIMOGHUIM3UPOBAHHOW aMHUOTHYECKOM
MeMOpaHOil YenoBeka ¢ 00eMX CTOPOH; JKUBOTHBIM TPEThei
rpymnis TedekT nepegHeil OpIoNIHON CTeHKH BOCCTaHABINBAIH
C TMOMOIIBIO JICLEIUTIONISIPH30BAHHON U JTHO(UIN3HPOBAHHOM
aMHHOTHYCCKONH MEMOpaHbI YeTOBEKA, MOKPBITON JKEIATHHOM;
JKMBOTHBIM YETBEPTON IPYMIIBI - C MOMOIIBIO OUOIOTHYECKOTO
Tpanciuanrara XI-S + ® (CLIA).

VYV JKHBOTHBIX HEPBOW TPYIIIBl CHOYCTS TPU Mecsla Mocie
umiiantanuun cetki ULTRAPRO™ B OprowmHoi mosiocTu
HaOronanu cnaeunslii npouecc. CeTka Oblila 3aMypoBaHa B
IUTOTHBIX CIaiKax, B KOTOPYIO ObLIM BKJIIOYECHBI CAJbHUK M
HETIM TOHKOTO KHIeYHUKa. Bo BTOpOii rpyIe )KUBOTHBIX B

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

9TH K€ CPOKH CIACUHbIH MPOLECC B OPIOMIHON MOJOCTH ObLI
HesHauntenbHbIM. Onnako, cetka ULTRAPRO™ Bce eme
oOHapy)XHBallach 4epe3 JCeLeUTIONSIPU30BAHHYI0 aMHHOTH-
4eCcKylo MeMOpaHy. Y JKUBOTHBIX TPEThell I'PYyNIIbI JeLeI0-
JSIpU30BaHHAs M IMO(QUIM3UPOBAHHAS aMHHOTHYECKAsT MEM-
OpaHa 4yeJIoBeKa, IOKPBITAasl KEJIAaTUHOM, Obljla HHTETpUpPOBa-
Ha C TKaHSMH XO35IMHA, TAaK YTO €€ TPYIHO OBLIO OTINYHUTH
OT OKpYXarollux TkaHed. OOHameKUBAIOLINE PE3yJIbTaThl
HAOJIIOaUCh TaKXKe IPH MCIIOJIB30BAHUU TpPAHCILJIAHTAaTa
XI-S+. Coycrst Tpu Mecsua Iocie PeKOHCTPYKIUH Jedek-
Ta MepeiHe OpIoIHON CTeHKH TpaHcmiantar XI-S+® Obui
OKPY’KEH COCAMHUTEIbHOTKAHHON KaIlCyloOl M IUIOTHO NpH-
KpEIUICH K TKaHSIM XO35UHa.

[Mpu Mcnosp30BaHUH EEIUTIONIIPU30BAHHBIX U JIMOQHIN3HU-
POBAaHHBIX TPAHCIIAHTATOB aMHHOTHYECKO MeMOpaHbI 4eso-
BEKa C JKEJIATUHOBBIM IOKPHITHEM M TpaHCIIaHTaroB X[-S+®
criaek B OPIOLIHOM MOJOCTH, IIPU3HAKOB I'PBDKU, PAHEBOI MH-
(dexunn nnm obpa3oBaHus CBHILIEH He 0OHapy)eHo. Jlererio-
JSIPU30BaHHAs YEIOBEUeCKas aMHUOTHYECKas MeMOpaHa MOXKET
OBbITh HCIIOJIL30BaHA B KAUECTBE aHTUA/IIe3MBHOTO Oapbepa Ipu
a0/IOMHHAIIBHOM M Ta30BOIl XUPYPrHH, a TAKXKE JUIsl BOCCTAHOB-
JICHUSI TPBDKH OPIOIIHON CTEHKH.
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THYROID STATUS: IS IT POSSIBLE TO RESTORE MYELIN?

Kachanov D., Atangulov G., Usov S., Borodin A., Gadzhiibragimova Z.

North-Western State Medical University named after 1.1. Mechnikov, Saint-Petersburg, Russia

Currently, there is an increase in the number of diseases ac-
companied by demyelinating lesions of the central nervous sys-
tem. The most socially significant and least studied among other
diseases of the nervous system is multiple sclerosis (MS), which
occurs most often in young and middle age and has an autoim-
mune nature of the course of the disease. MS simultaneously
affects several parts of the central nervous system, which leads
to patient disability, worsening of their quality of life, and also
complicates diagnosis. With this disease, not only white, but
also gray matter suffers, and demyelination of the gray matter is
associated with the clinical condition of patients.

To date, drugs for the treatment of MS are aimed at reliev-
ing symptoms, alleviating the manifestation of the disease and
prolonging the period of remission, but they alone do not restore
the affected parts of the brain and do not completely cure the
disease. The search for compounds that would prevent demy-
elination or enhance the process of remyelination is urgent [1].

Thyroid hormones play a significant role in the development and
functioning of the structures of the nervous system. Thyroid hor-
mones promote the development of the cerebral cortex and cerebel-
lum in the fetus, stimulate the growth of forebrain neurons, axons,
dendrites, and their myelination [2,3]. When a deficiency of triio-
dothyronine occurs, scientists note violations in the formation of
the extracellular matrix, which leads to disorders of neuronal cell
migration during brain development [4]. In the course of many ex-
periments, the influence of thyroid hormones on the processes of
differentiation and maturation of various subtypes of oligodendro-
cytes and astrocytes has been established [10,11]. These effects are
realized through nuclear receptors for triiodothyronine. They are
present in high concentrations in the neurons of the amygdala and
hippocampus, as well as in the cerebral cortex, to a lesser extent in
the brainstem and cerebellum.

Some scientists consider the process of myelination as T3-medi-
ated activation of glia [2]. Triiodothyronine, in their opinion, regu-
lates not only the differentiation of oligodendrocytes, but also the
synthesis of myelin through nuclear receptors to thyroid hormones.
It is assumed that hypofunction of the thyroid gland inhibits the
expression of genes encoding the synthesis of structural myelin pro-
teins: myelin basic protein, proteolipid protein, myelin-associated
glycoprotein, which leads to a decrease in myelin production and
the number of myelinated axons [2,10,11].

Animal models help to understand the complex interactions
between different CNS cell types and to reveal the general
mechanisms of damage and repair of myelin sheaths. There are
four well-characterized experimental approaches to inducing
CNS demyelination in rodents:

1. genetic mutations of myelin;

2. autoimmune inflammatory demyelination (experimental
autoimmune encephalomyelitis);

3. viral demyelination;

4. toxic demyelination.

Cuprizone-induced lesion has attracted much attention and rec-
ognition in recent years. This model is a toxic model of demyelin-
ation of white and gray matter in the central nervous system, which
lacks an autoimmune component. Cuprizone induces apoptosis of
mature oligodendrocytes, resulting in sustained demyelination and
activation of astrocytes and microglia with regional heterogeneity
between different regions of gray and white matter. This model
is extremely useful for clarifying the mechanisms during de- and
especially remyelination, regardless of interaction with peripheral
autoimmune cells. With regular administration of cuprizone, remy-
elination is interrupted and demyelination persists until the end of
the diet (chronic demyelination) [2].

The aim of the study was to study the effect of thyroid hormones
on remyelination processes in rats in the cuprizone model of mul-
tiple sclerosis in comparison with the process of hypothyroidism.

Tasks: 1) reproduction of the model of multiple sclerosis in
rats by means of cuprizone; 2) study of the effect of thyroid
preparations on remyelination processes; 3) study of the influ-
ence of hypothyroid pathology in the cuprizone model of mul-
tiple sclerosis.

Material and methods. The object of the study was sexu-
ally mature male rats (4-4.5 months) weighing 180-300 g of
the Wistar line (n=35). The experiment was carried out on the
basis of the Department of Pharmacology and Pharmacy, North-
Western State Medical University named after I.I. Mechnikov of
the Ministry of Health of Russia. All experimental procedures
were carried out in accordance with the rules of the European
Convention for the Protection of Vertebrate Animals used for
Experimental and other Scientific Purposes.

weighing 180-300 g (n = 35)

L

‘ Male Wistar rats 4-4.5 months old,
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=D ‘ “Demyelination™ ‘ ‘ “Hyperthyroidism™ ‘ ‘ “Hypothyroidism™ ‘
10% & 10x 10x *

Analysis of indicators for 3 weeks:
1. Weight
2. Open field test

3. Histological examination of sections of the brain (cortex) and spinal cord
(lumbar region)

Fig. 1. Study research

Table 1. Study groups

Group n Specification
“Control” (I) animals receiving regular normal water
“ Demyelination”(IT) 10 animals receiving 0.3% cuprizone solution instead of drinking
« S animals receiving 0.3% cuprizone solution instead of drinking, which were injected
Hyperthyroidism™(IIl) 10 intraperitoneally with L-thyroxine at a dose of 1.5 pg/kg
“Hyperthyroidism”(IV) 10 animals receiving, instead of drinking, 0.02% aqueous solution of propylthiouracil
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The animals were divided into 4 groups (Table 1): group I -
“Control” (n=5); group II - “Demyelination” (only cuprizone,
n=10); group III - “Hyperthyroidism” (cuprizone + L-thyroxine,
n=10); group IV - “Hypothyroidism” (cuprizone + propylthio-
uracil, n=10).

During the experiment, the animals were kept on a standard
vivarium diet with free access to water and food under a 12/12
light regime.

Demyelination was induced by chronic oral administration of
a 0.3% aqueous solution of cuprizone, which was given to the
rats instead of drinking for 3 weeks. To assess the effect of thy-
roid hormones, group III animals received L-thyroxine at a dose
of 1.5 ng/kg. To create experimental hypothyroidism, we used
the propylthiouracil model. Propylthiouracil (PTU) was used
as a 0.02% aqueous solution. According to the calculated data,
each animal received approximately 0.78 mg PTU per 100 g of
body weight per day.

The experimental animals were weighed before the start of the
study and 7, 14 and 21 days after the start of Cuprizone intake, since
weight loss is one of the manifestations of the toxic effect of Cu-
prizone on the animal body. Control rats were weighed at the same
time. It was found that after the completion of the cuprizone intake,
the rats of all the studied groups lost weight (p<0.05).

To study the behavioral response in animals, we used the
“open field” test, which is one of the adequate criteria for as-
sessing motor disorders when using neurotoxins, including cu-
prizone [4].

The test also makes it possible to assess exploratory and emo-
tional activity in animals. In rats, the number of crossed squares
(horizontal locomotor activity, HLA), vertical stands with sup-
port and without support on the wall (vertical locomotor activity,
VLA), mink reflex, and emotional behavior were recorded for
three minutes. The mink reflex, together with VLA, character-
izes the research activity of the animal. Behavior was assessed
before and three weeks after cuprizone consumption.

For morphological studies of the central nervous system, his-
tological sections of the brain (cortex) and spinal cord (lumbar
region) with toluidine blue (according to Nissl) were used. This
dye binds to membrane structures, which allows at the level of
light microscopy to diagnose the state of the nucleus and cyto-
plasm of neurons, namely the chromatophilic substance. In this
analysis, we determined the proportion of unchanged neurons
and the proportion of neurons with various structural changes,
which manifested themselves in the form of changes in the
shape of the body and nucleus of the neuron, the peculiarities of
the placement of the chromatophilic substance.

All structural changes can be subdivided into moderate and
pronounced. Moderate disorders are characterized by displace-
ment of the nucleolus to the nuclear envelope and an increase in
the size of the nucleus, hypochromic cytoplasm, the chromato-
philic substance is not detected. Severe neuronal disorders are
destructive changes characterized by a decrease in the size of the
nucleus with irregular contours, without a visualized nucleolus.

Morphological studies in the studied groups of rats were car-
ried out three weeks after the start of the experiment.

Student’s t-test was used for statistical analysis of the results.

Results and discussion. In the rats of the main study groups,
deviations of the initial behavior from the control group were
revealed. After taking cuprizone in rats of the “Demyelination”
and “Hypothyroidism” groups, practically all studied behavior-
al reactions (horizontal activity, vertical activity, research and
emotional activity) were inhibited. The decrease was especially
pronounced in the “Hypothyroidism” group (Fig. 2-4).
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Fig. 2. Influence of cuprizone on the number of squares
crossed in the open field test
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Fig. 3. Influence of cuprizone on the “vertical racks” index in
the open field test
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Fig. 4. Influence of cuprizone on the “burrowing” index in
the open field test

According to many studies, it is believed that hypofunction
of the thyroid gland inhibits the expression of genes encoding
the synthesis of structural myelin proteins: myelin basic protein,
proteolipid protein, myelin-associated glycoprotein, which leads
to a decrease in myelin production and the number of myelin-
ated axons. In this regard, such changes may be associated with
rats in the “Hypothyroidism” group.

After taking cuprizone in the gray matter of the brain and spinal
cord of rats in the groups “Demyelination”, “Hyperthyroidism” and
“Hypothyroidism”, structural changes in neurons were revealed.
The most pronounced changes were found in the “Hypothyroid-
ism” group, the least - in the “Hyperthyroidism” group. During
morphometric analysis, it was found that the structural changes in
the CNS neurons in the experimental rats were of a different nature
- from moderate to pronounced (destructive) (Table 2).
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Table 2. Morphological changes in the cortex and lumbar spinal cord in rats after 3 weeks the start of the experiment

Gropus Unchanged neurons, % Neurons with moderate Neurons with destructive
changes, % changes, %
Cortex

“Control” (I) 95 5 0

“ Demyelination”(II) 55 40 5
“Hyperthyroidism”(III) 68 31 1
“Hyperthyroidism”(IV) 43 50 7

Lumbar spinal cord

“Control” (I) 95 5 0

“ Demyelination”(IT) 78 20 2
“Hyperthyroidism”(III) 80 20 0
“Hyperthyroidism”(IV) 60 35 5

We observed significant neuronal damage, which charac-
terizes apoptosis, in the “Hypothyroidism” group, which in-
dicates deeper pathological changes in cells. In this case, neu-
ronal degeneration may be associated with the activation of
microglia, which secretes pro-inflammatory cytokines, which
are the pathogenetic link in multiple sclerosis. There is also
the development of oxidative stress in the nervous system.

The results of morphological studies in rats are largely
consistent with the data on the assessment of behavioral
reactions, which is associated with the physiological char-
acteristics of those parts of the central nervous system that
were studied in this work. In providing motor activity, motor
neurons of the spinal cord interact with the cerebral cortex.
The results of disturbed functioning of the cerebral cortex are
changes in HLA and VLA. Also, the cerebral cortex, together
with the hypothalamus and the limbic system, is the main
component of the emotional manifestation of behavioral re-
actions. We can assume that the manifestations of motor dis-
orders and emotional behavior that develop in conditions of
taking cuprizone are the result of not only demyelination of
the central nervous system, but are also associated with dam-
age to the neurons of the brain and spinal cord.

In this work, we saw that rats receiving both cuprizone and
L-thyroxine had higher rates in behavioral responses and had
fewer morphological changes in the brain and spinal cord
compared to the Demyelination and Hypothyroidism groups.
This fact may indicate the myelin and axonoprotective prop-
erties of this substance.

Conclusion. In rats, under the influence of cuprizone, be-
havioral reactions are inhibited and changes in the structures
of neurons in the cerebral cortex and lumbar spinal cord are
noted. The severity of these disorders also depends on the
thyroid status of the rat organism. In the normal hormonal
balance, less significant changes are noted, when in a state of
hypofunction these disorders are more pronounced. The Cu-
prizone model of demyelination is an adequate experimental
model of neurodegeneration and behavior disorders, and thy-
roid hormones can be considered as one of the components of
new drugs aimed at treating multiple sclerosis.
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SUMMARY

THYROID STATUS: IS IT POSSIBLE TO RESTORE MY-
ELIN?

Kachanov D., Atangulov G., Usov S., Borodin A.,
Gadzhiibragimova Z.

North-Western State Medical University named after 1.1. Mech-
nikov, Saint-Petersburg, Russia

The number of demyelinating diseases of central nervous sys-
tem are prone to grow nowadays. The most socially significant
and well studied one is multiple sclerosis. The search of susb-
stances that would stop demyelinisation or reinforce the process
of remyelination is in great request. Thyreoid gland hormones
play a sufficient role in nervous system functioning and develop-
ing. Some studies show, that triiodothyronine regulates myelin
synthesis through thyroid-sensitive nuclear receptors. In our
study process of demyelination were modelled via cuprizone
model, which appears to be an optimal method, since it allows
to witness the process of demyelination without an autoimmune
component. Results of the study show effectiveness of thyroid
hormones for myelin and axon protection. In rats, under the
influence of cuprizone, behavioral reactions are inhibited and
changes in the structures of neurons in the cerebral cortex and
lumbar spinal cord are noted. The severity of these disorders
also depends on the thyroid status of the rat organism. In the nor-
mal hormonal balance, less significant changes are noted, when
in a state of hypofunction these disorders are more pronounced.
The cuprizone model of demyelination is an adequate experi-
mental model of neurodegeneration and behavior disorders, and
thyroid hormones can be considered as one of the components
of new drugs aimed at treating multiple sclerosis.

Keywords: thyroid status, demyelination, cuprizone, mul-
tiple sclerosis.

PE3IOME

TUPEOMIHBINA CTATYC IUTOBUIHOM KEJE3DI:
MO’KHO JI1 BOCCTAHOBUTH MUEJINH?

KauanoB JI.A., Arauryios I'H., Ycos C.A., bopoaun A.B.,
l'agpxuéparumona 3.b.

Cesepo-3anaouwlil 20cy0apcmeeHHblil MeOUYUHCKUL YHUBEPCU-
mem um. M.U. Meunuxosa, Canxm-Ilemep0ype, Poccus

B nacrosiiee Bpems HaOmomaeTcsi yBeIU4eHHe duciia 3a00-
JIeBaHMH, COMPOBOXKIAMOMINXCS [EMUETHHU3UPYIOIIUMH [Opa-
xerusmu LITHC. HanbGornee coruanbHO 3HAYMMBIM U HaHMEHEe
W3YYEHHBIM CPE/IH HUX SIBIISICTCS] PACCESIHHBINA CKIIEPO3.

Ienb ucciteroBaHms - U3YYUTh BIHSHIE TOPMOHOB IIIUTOBHU/I-
HOH JKeJIe3bl Ha MPOIECChl PEMUEITHHU3AINH Y KPbIC Ha KYIIPH-
30HOBO¥ MOJIEITH PACCESIHHOTO CKJIEPO3a B CPABHEHUH C ITPOLIEC-
COM THIIOTHPE03a.

OOBEKTOM HCCIEOBAHUS CITYXKUIU TOJOBO3PEIbIE KPBICHI-
camibl (4-4,5 mec.) muann Bucrap maccoit 180-300 r (n=35).
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DKCrepUMeHT MPOBOAMIICS Ha 0ase kadeapbl papMaKoIOTUH U
¢apmaumn CeBepo-3araHoro rocy1apcTBEHHOIO MEIUIIMHCKOTO
yauBepcutera um. V.M. MeunukoBa Munsnpasa Poccun. XKu-
BOTHBIC pa3zieieHb! Ha 4 rpynisl: | rpymnma - «koHTposb» (n=5); 11
IpyMa - «IeMUeInHu3aLusD) (Tonpko Kynpusos, n=10); III rpymn-
Ia - «runepTupeosd» (Kynpuszox + L-tupokcun, n=10); IV rpynna
- «TUMOTHPEO03» (KYHIPHU30H + MponuiTuoypari, n=10).

Psan uccnenoBareneil cuuTaroT, YTO TPUHOATUPOHUH pEry-
JUPYeT CUHTE3 MHUEIHMHA Yepe3 sJepHble peLienTOphl K THPEO-
UJHBIM TOpMOHaM. B IIpoBeIeHHOM HCCIIEIOBAaHHU IPOLECCHI
JIEMUEJINHU3ALUN CMOJICJIMPOBAHBI C TIOMOLIBIO KYIIPU30HOBOH
MOJISITH, KOTOpasi IPeCTaBIsIeTCsl HanbojIee ONTHMaIbHBIM Me-
TOZOM, TaK KaK I103BOJIIET PACCMOTPETh IPOLIECC AEMHUETHHN3A-
LIUM B OTCYTCTBUH AQyTOUMMYHHOT'O KOMIIOHEHTA.

Pesynbrarsl nccienoBaHus MOKA3ald BBICOKUE MHUEIHHO- U
AKCOHOIPOTEKTHBHBIE CBOWCTBA TOPMOHAJIBHBIX IpErapaToB
LIUTOBUIHOMN JKEJIE3bl.
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LOSS OF CAS3 AND INCREASE OF BAX EXPRESSION ASSOCIATED
WITH PROGRESSION OF CERVICAL INTRAEPITHELIAL NEOPLASIA

Pkhakadze G., Bokhua Z., Asatiani T., Muzashvili T., Burkadze G.

Thilisi State Medical University, Georgia

Apoptosis plays the critical role in the maintenance of tissue
homeostasis in human body [1]. In addition, it has been shown
that deregulated apoptosis plays the major role in human cancer
development, including cervical cancer [1]. Morphologically,
apoptosis is characterised with the formation of small, spheri-
cal, membrane bound organelles, which are known as apoptotic
bodies [2].

Apoptosis represents the tightly regulated process, in which
several different families or proteins are involved, including
the proteins of Bcl2 and Caspase family [1]. Bel2 associated X
gene, so called BAX gene represents the pro-apoptotic mem-
ber of Bcl2 family, which is shown to be deregulated during the
progression of different cancers [3]. The role of BAX in the pro-
gression of cervical intraepithelial neoplasia and cervical cancer
less known.

Caspase 3 (Cas3) protein represents, the important member
of cysteine-aspartic acid protease family, which plays the major
role in the executive phase of apoptosis [4]. It has been sug-
gested that caspase activity is related to the aggressive features
of cancer cells, including cervical cancer, which is developed
from grade 1 to 3 cervical intraepithelial lesions. It has been
shown that Cas3 activity is deregulated during the progression
of cervical cancer. Particularly, in 16% of CIN3 cases it is upreg-
ulated and in 28% of CIN3 cases it is downregulated, whilst it
is gradually decreased in the progression of cervical carcinoma
from stage I to stage II-IV [5]. The changes of Cas3 in cervical
intraepithelial lesions is not very well studied.

The aim of our study was to evaluate the apoptotic activity the
progression of cervical intraepithelial neoplasia, using Cas3 and
BAX proteins and to decipher their association with the expres-
sion of proliferation marker Ki67 and ER.

Material and methods. Formalin fixed and paraffin embed-
ded tissue material was retrieved from the Research, Diagnostic
and Teaching Laboratory of Tbilisi State Medical University,
Georgia. Study included altogether 140 tissue samples, divided
into two major groups: cases without co-infections (n=54) and
cases with co-infections (n=86). Co-infections included bacte-

rial vaginosis, chlamydia trachomatis and candida albicans.
Cases without co-infections were divided into following sub-
groups: normal cervix (10 cases), CINI (18 cases), CINII (14
cases), CINIII (7 cases), invasive carcinoma (5 cases); Cases
with co-infections were divided into following subgroups: cer-
vix with only infections (15 cases), CINI (29 cases), CINII (19
cases), CINIII (15 cases), invasive carcinoma (8 cases).

4 FFPE tissue sections were deparaffinized in xylene, re-
hydrated by using serial dilutions of ethanol (96%, 80%, 70%)
and heat mediated antigen retrieval has been performed. Ready
to use antibodies against the following antigens were used:
Ki67, Cas3, BAX and ER. Staining and visualisation has been
performed using Bond polymer refine detection system. The
expression of all markers was evaluated as the percentage of
marker positive cells.

Comparisons between groups were made using Kruskal-Wal-
lis test. The Kruskal-Wallis test is a nonparametric (distribution
free) test, and is used when the assumptions of one-way ANOVA
are not met. The Kruskal-Wallis test can be used for both contin-
uous and ordinal-level dependent variables. Correlations were
assessed using Spearman’s rank correlation. The Spearman’s
rank correlation is also used when data is non-parametrically
distributed. P values <0.05 were considered as significant. All
statistical tests were performed using SPSS software V20.00.

Results and discussion. The study of Cas3 in specimens
without co-infections indicated that, the average pro-apoptotic
index was 56+10.2 in normal cervix, 44+4.9 in CINI, 31+5.6 in
CINII, 22+4.4 in CINIII and 94+2.3 in cervical invasive carci-
noma. The study of BAX indicated that the average BAX index
in normal cervix was 7+2.2, in CINI it was 16+3.9, in CINII it
was 19+5.2, in CINIII it was 24+7.6 and in cervical invasive
carcinoma it was 5549.8. The proliferation index measured as
Ki67 labelling index was following: 4+1.2 in normal cervix,
13+5.2 in CINI, 1546.9 in CINII, 20+5.1 in CINIII and 35+10.6
in invasive carcinoma. The average ER distribution was 19+2.2
in normal cervix, 21+5.7 in CINI, 24+5.7 in CINII, 11+3.4 in
CINIII and 6+1.1 in invasive carcinoma of the cervix.

Table 1. Distribution apoptotic, proliferation and ER markers in cervical lesions without co-infections. CA, carcinoma

Without co-infection

Cas3

Bax Ki67 ER

Normal cervix 56

gl 7 gl 4 19

CINI 44

16 |gl 13

CINII 31

19 |gl 15

CINIII 22

24 |gll 20

=99 9 4 1

Invasive CA 9

=
EEaAAE

55 |4l 35
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Table 2. Distribution of apoptotic, proliferation and ER markers in cervical lesions with co-infections. CA, carcinoma

With Co-infection

Cas3

Bax Kie7 ER

Cervix with Infection 52

gl o |4l 6 20

CINI 43

all 21

qll 17 22

CINII 29

all 25

4l 21 27

CINIII 18

EAEAE

gl 30 gl 26 14

=N=N_¥ ¥

Invasive CA 5

al 61 |all 42 gl 8

The study of pro-apoptotic marker Cas3 in specimens with
co-infections indicated that, the average pro-apoptotic index was
52+3.2 in cervix with infections only, 43+6.9 in CINI, 2942.2 in
CINII, 18+3.6 in CINIII and 54+4.1 in cervical invasive carci-
noma. The study of BAX indicated that the average BAX index
in normal cervix was 9+3.3, in CINI it was 21+5.8, in CINII it
was 25+5.5, in CINIII it was 30+6.7 and in cervical invasive
carcinoma it was 61+10.8. The proliferation index measured
as Ki67 labelling index was following: 6+1.9 in normal cervix,
17+6.3 in CINI, 21+7.8 in CINII, 26+8.2 in CINIII and 42+10.7
in invasive carcinoma. The average ER distribution was 20+2.4
in normal cervix, 22+3.6 in CINI, 27+4.4 in CINII, 14+2.8 in
CINIII and 8+3.6 in invasive carcinoma of the cervix.

The analysis of the results indicated that the expression of
pro-apoptotic protein Cas3 is progressively lost during the pro-
gression of cervical intraepithelial neoplasia in the group of
without co-infections. Particularly, the expression of Cas3 is
almost two-times lower in CINI and CINII compared to normal
cervix and it is 3 times lower in CINIII and almost 6 times lower
in cervical carcinoma. On the other hand, the expression of BAX
is progressively increased during the progression of cervical in-
traepithelial lesions in the same group. Particularly, the expression
of BAX is almost 2-times higher in CINI and CINII compared to
normal cervix, 4-times higher in CINIII and almost 6-times higher
in cervical CA. The distribution of Ki67 proliferation marker, it is
also progressively increased during the progression of CIN. With
regards to the expression of ER, the weak expression was seen in
normal cervix. The expression of ER was moderate in CINI and
CINII lesions, whilst it was again decreased to weak expression in

Without co-infections

60

)
50
s“f/’

40 /
30
20 e
0 W/MW

(0]

Normal cervix CINI CINII CINII Invasive CA
e=@==(as3 e=@==Bax Kie7 ER

Graph 1. The distribution of Cas3, BAX, Ki67 and ER in CIN
and cervical CA without co-infections
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CINIII and almost negativity to cervical carcinoma. The distribu-
tion patterns of mentioned markers were similar in the groups with
co-infections. However, the loss of Cas3, as well as high expression
of Ki67 and the loss of ER was more pronounced in specimens
with co-infections. Which might indicate that co-infections further
modulate the expression of these markers and therefore playing a
role during the CIN progression.

Correlation analysis, in all specimens, indicated that the ex-
pression of BAX negatively correlates with the expression of
Cas3 (r=-42.4, p<0.05) and ER (r=-33.4, p<0.05) and positive-
ly correlates with the expression of proliferation marker Ki67
(r=56.3, p<0.05).

Cervical cancer is developed from cervical pre-cancerous le-
sions called cervical intraepithelial neoplasia. There are three
grades of CIN, including CINI, CINII and CINIII. Interestingly
not all CIN lesions progress to cervical cancer and many cases
of CIN undergo the spontaneous resolution. Particularly, only
about 10% of patients with CINI lesion develop cervical cancer,
whilst this number reaches up to 40% in case of CINIII lesions.
Therefore, only morphological detection and diagnosis of dif-
ferent grades of CIN is not enough to predict the development
of cervical carcinoma from pre-cancerous lesions and there is
the need to discover the molecular markers of CIN progres-
sion. It has been shown that in the process of cervical carcino-
genesis there is the deregulation of apoptosis through various
mechanisms, including the accumulation of mutations and/or
epigenetic changes in tumor suppression genes. In addition, the
expression levels of apoptotic proteins reflect the actual status
of cells apoptotic ability and it might be used as a marker for

With co-infections
70
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30

20 MMM \
10 e \.
0
Cervix with CINI CINII CINIII Invasive CA
Infection
=@—(Cas3 «==@=Bax Ki67 ER

Graph 2. The distribution of Cas3, BAX, Ki67 and ER in
CIN and cervical CA with co-infections
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Fig. Expression of Ki67 in A. normal cervix, B. CINIII and C. in cervical CA; expression of Cas3 in D. normal cervix, E. CINIII
and F. in cervical CA; expression of BAX in G. normal cervix, H. CINIII and in 1. cervical CA; expression of ER in J. normal cervix,
K. CINIII and L. cervical carcinoma, IHC, x200

the progression of CIN disease. The measurement of caspase
activity is frequently used in experimental studies of apopto-
sis [6]. Therefore, it has been suggested that the expression
of these proteins might also serve as biomarkers on a tissue
level [7]. According to the study of Lu et al., the expression
of Cas3 was significantly increased in cervical cancer com-
pared to normal tissue [8]. Whilst the others reported that
Cas3 expression is decreased in later stages of cervical cancer
[5]. Therefore, the existing literature shows the conflicting
results. In our study, we have shown that Cas3 is progres-
sively lost during the progression of CIN, showing almost
complete loss in cervical cancer. In addition, Cas3 expression
is negatively associated with the proliferation marker Ki67 in
our study. Hence, we speculate that the expression of Cas3
represents the marker of cells apoptotic potential and there-
fore the decrease in its expression reflects the decrease of the
apoptosis, which is detected as increased proliferation of the
cells in CIN and cervical cancer.

© GMN

To the best of our knowledge, we are first who investigated
the expression of BAX in the progression of CIN lesions and in
cervical cancer and demonstrated that the expression of BAX is
significantly increased at later stages of the disease. Our study
is in line with one previous report regarding BAX expression
in cytology smears, which showed the increased expression of
BAX in abnormal smears, compared to normal smears [9]. In
addition, in our study increased BAX expression was correlated
to the loss of Cas3. Therefore, we suggest that in cases of Cas3
loss, the increased BAX expression might reflect the over ac-
tivation of the initiation phase of apoptosis, as a result of de-
creased ability of cells to execute the final phase of apoptosis.

Conclusions. The results indicate that the increased expres-
sion of Bax and Cas3 loss, as well as the increase in prolifera-
tion index measured as Ki67 expression is significantly related
to the progression of CIN into cervical carcinoma. Therefore,
the measuring of mentioned protein expression could be used as
the markers of the progression of CIN.

149



REFERENCES

1. R. Singh, A. Letai, and K. Sarosiek, “Regulation of apoptosis in
health and disease: the balancing act of BCL-2 family proteins,”
Nat. Rev. Mol. Cell Biol., vol. 20, no. 3, pp. 175-193, 2019.

2. F. Doonan and T. G. Cotter, “Morphological assessment of
apoptosis,” Methods, vol. 44, no. 3, pp. 200-204, 2008.

3. A. Pefia-Blanco and A. J. Garcia-Séaez, “Bax, Bak and beyond
- mitochondrial performance in apoptosis.,” FEBS J., vol. 285,
no. 3, pp. 416431, Feb. 2018.

4. L. Lossi, C. Castagna, and A. Merighi, “Caspase-3 Mediated
Cell Death in the Normal Development of the Mammalian Cer-
ebellum,” Int. J. Mol. Sci., vol. 19, no. 12, p. 3999, Dec. 2018.
5. 0. V. Kurmyshkina, P. I. Kovchur, and T. O. Volkova, “Cas-
pases as Putative Biomarkers of Cervical Cancer Development,”
Cell Death - Autophagy, Apoptosis Necrosis, 2015.

6. 0. Julien and J. A. Wells, “Caspases and their substrates,” Cell
Death Differ., vol. 24, no. 8, pp. 1380-1389, Aug. 2017.

7. M. Olsson and B. Zhivotovsky, “Caspases and cancer.,” Cell
Death Differ., vol. 18, no. 9, pp. 1441-1449, Sep. 2011.

8. H. Lu, M. Gan, G. Zhang, T. Zhou, M. Yan, and S. Wang, “Ex-
pression of survivin, caspase-3 and p53 in cervical cancer assessed
by tissue microarray: correlation with clinicopathology and prog-
nosis,” Eur. J. Gynaecol. Oncol., vol. 31, no. 6, p. 662—666, 2010.
9. E. Klapsinou et al., “Bax and Bak expression in cervical
smears of women with low-and high-risk HPV types: A study of
120 cases,” J. Cytol., vol. 32, no. 4, pp. 223-229, 2015.

SUMMARY

LOSS OF CAS3 AND INCREASE OF BAX EXPRESSION
ASSOCIATED WITH PROGRESSION OF CERVICAL
INTRAEPITHELIAL NEOPLASIA

Pkhakadze G., Bokhua Z., Asatiani T., Muzashvili T.,
Burkadze G.

Tbilisi State Medical University, Georgia

Apoptosis plays one of the major roles in the progression of
human cancers including cervical carcinoma. The aim of our
study was to analyse the expression of Cas3, Bax and their
correlation with the proliferation index and ER expression sta-
tus during the progression of cervical intraepithelial neoplasia
(CIN). Study included altogether 140 specimens, divided into
two major groups, such as: cervical lesions without co-infec-
tions and with co-infections. Standard immunohistochemistry
was used to detect antigens: Ki67, Cas3, Bax and ER. The study
results showed that the expression of Cas3 is significantly de-
creased whilst the expression of Bax is significantly increased
during the progression of CIN in both groups with and with-
out co-infections. The expression of Bax negatively correlates
with the expression of Cas3 (r=-42.4, p<0.05) and ER (r=-33.4,
p<0.05) and positively correlates with the expression of prolifer-
ation marker Ki67 (1=56.3, p<0.05). The results indicate that the
deregulated apoptosis measured as increased expression of Bax
and Cas3 loss, as well as the increase in proliferation index mea-
sured as Ki67 expression is significantly related to the progres-
sion of CIN into cervical carcinoma. Therefore, the measuring
of mentioned protein expression could be used as the markers of
the CIN progression.

Keywords: CAS3 and BAX proteins; Co-infections; Cervi-
cal Lesions.
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PE3IOME

IOTEPSI CAS3 JOCTOBEPHO ACCOLIUUPYETCS
C MPOTPECCHMEN MHTPASIIUTEJMAJILHBIX HE-
OILIA3UM IIEMKHA MATKH

IIxakanze I.A., Boxya 3./[x., Acarnanu T.1.,
MyszamBuin T.3., Bypkaaze I.M.

Tounucckuii 2ocyoapcmeenuvlil MeOUYUHCKULL YHUBepCumen,
Ipy3us

ATIONTO3 UTpaeT 3HAYUMYIO POITb B IIPOTPECCHH TPOIECCa MHO-
THX BUJIOB KapIIMHOM, B TOM UHCIIe H KAPIIMHOM IIEIKN MaTKH.

Llenpio nccaenoBaHus SBUIOCH M3yUEHHE SKCIIPECCHH TIPO-
amonto3Horo 6enka Cas3 u aHTH-anonTo3HOTO Oenka Bax B mpo-
neccax MpOTPeCCUH MHTPAINUTEINANBHBIX HEOIUIA3ui MIeHKH
MaTKU M UX KOPPEJSLMOHHBIX CBSI3e€H C 3KCIIpecceil MapKepoB
Ki67 u ER. UccrnenoBanus mposenensl Ha 140 oOpasmax Tka-
HeM, pa3/eJIeHHbIX HAa 2 OCHOBHBIE TPYIIIEL: MOPAKSHUS MISHKH
MaTKd ¢ HanmnuueM uHpekun (n=86) u 6e3 nHpekunu (n=>54).
CTaHAapTHBIM MMMYHOTHCTOXHMHYECKAM METOIOM H3y4YEHBI
MonekysipHble Mapkepbl Ki67, Cas3, Bax u ER.

Pe3ynbTaTel BccneoBaHUS MOKA3allH, 9TO B MpoIecce Mpo-
TPECCHH MHTPASITUTENNATBHBIX HEOIUTA3Ui MIEHKH MaTKH JKC-
TepecHs Mpo-anonTo3Horo oenka Cas3 3HAYUTENTHHO YMEHBIIIA-
eTcsl, a OKCIIEPCCHS aHTH-AMONTO3HOTO Oenka Bax 3naunTensHO
yBennuuBaeTcs B 00enx rpymmax. Dkcrepeens Bax naxoaures
B HETaTUBHOWM KOPPENSIHUOHHOHN CBs3M ¢ skcmpeccueir Cas3
(r=-42.4, p<0.05) u ER (r=33.4, p<0.05) u B mO3UTUBHOI KOp-
PEIAMOHHOM CBs3M - ¢ dKcnepecueit Ki67 (1=56.3, p<0.05).

Pe3ynbTaTsl MCCIEIOBAHHS BBIIBIIIM yBEIHUCHHE SKCIIPEC-
cun Bax u motepro Cas3, Taxke yBenndeHUe MponnepaTrus-
Horo mHpAekca Ki67, 4T0 JOCTOBEPHO CBS3aHO C MPOLECCOM
MIPOTPECCUH MHTPASINTENNATBHBIX HEOIUTIa3ui MEHKN MAaTKH B
kapiHOMy. ClIeoBaTeNnbHO, SKCIIEPCCHIO JAHHBIX OSITKOB BO3-
MOKHO HCTIONB30BaTh KaK MapKep MPOrPecCHH WHTPASUTENN-
aJIbHBIX HEOIUIA3UH MIEHKU MATKU.
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350999 (n=54). LAsbodGymo 0dygbmdol@mJodoygdo
dgompom  godmgagbogos dodggdgdo: Ki67, Cas3, Bax
s ER.
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MORPHOLOGICAL CHARACTERISTICS OF SMALL INTESTINE MUCOSA IN DYSBIOSIS
AND AFTER ITS CORRECTION BY PROBIOTICS AND ENTEROSORBENTS

"Bobyr V., 'Stechenko L., 'Shyrobokov V., 2Nazarchuk O., *Faustova M.

!Bohomolets National Medical University, Kyiv; *National Pirogov Memorial Medical University, Vinnitsa,
3Ukrainian Medical Stomatological Academy, Poltava, Ukraine

Through the recent years, the world medical community has
been demonstrating an increasing interest in studying normal
human microbiota. Nowadays the term “normal microbiota” is
more commonly replaced by the term “microbiome”, proposed
in 2001 by an American geneticist Joshua Lederberg [1]. The
human microbiome is known to be involved in some essential
biological processes: it protects against harmful germs and
compounds; it produces considerable impact on the structural
and functional state of the internal organs, on the immune sys-
tem, as well as plays an important role in regulating some vital
functions. It should be emphasized that the advance in studying
microbiome and its role in maintaining human overall health is
considered as one of the key achievement in modern biology and
medicine. The editorial board of one of the most significant and
authoritative scientific journals, Science, has acknowledged the
study of the human microbiome as one of the greatest scientific
successes in the first decade of the 21st century [2-5].

Considering the importance of the microbiome for human
health, the issue of its physiological functioning is attracting
a growing attention from researchers and practitioners. Recent
scientific reports have convincingly shown that from 70% to
90% of the world population suffers from dysbiosis of varying
degrees that, undoubtedly, corroborates their social and envi-
ronmental significance [6,7]. At present, dysbiosis is defined as
a state of imbalance in the microbial ecosystem, i. e. there is
simultaneous impairment of the normal functioning and mecha-
nisms of interacting between its major components: a macroor-
ganism and indigenous microbiota associated with the mucous
membranes of the cavities and skin [8].

Among the numerous causes of dysbiotic disorders, the use
of chemotherapeutic antimicrobials, often of broad-spectrum ac-
tion and for per-oral administration, is ranking the top position.
Especially dangerous in this regard is the use of antibiotics for
prophylactic purposes [9]. However, some other groups of medi-
cines can also contribute to the development of dysbiosis by af-
fecting the kinetics of the mucosal epithelium and, accordingly,
the mucin composition. This group may include non-steroidal
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anti-inflammatory drugs, laxatives, cholagogues, coating agents
with adsorbing properties and some others [10]. Irrational, base-
less and often uncontrolled use of antibacterial agents in medical
practice leads to artificial selection of polyresistant strains of op-
portunistic microorganisms.

The last decade has been marked by a considerable increase in
the interest of healthcare representatives of fields to develop new
approaches and to improve existing ones towards the correction
of dysbiotic conditions. Among them, the concept of probiotic
supplementation is occupying a leading position. According to
the WHO definition, probiotics are «microorganisms, which
when administered in adequate amounts, confer a health benefit
on the host organism” [11]. In recent years, there has been a
growing interest in both fundamental and clinical research of
probiotics. The mechanisms responsible for various effects pro-
duced by probiotics are usually associated with the ability of
probiotics to inhibit the development of pathogenic microbes,
to demonstrate immunomodulatory properties, to stimulate the
proliferation and differentiation of epithelial cells, and to pro-
mote the intestinal barrier [12].

At the same time, an imbalance in microbial ecology, as a
rule, results from the contamination of the internal body envi-
ronment with toxic compounds of both exogenous and endog-
enous nature; therefore, some types of enterosorbents can be
attributed to beneficial agents for microflora normalization. The
mechanism of their action is largely due to the sanitation of the
intestinal lumen resulting in the improved condition for the vi-
tal activity of the physiological microbiota. Enterosorption is a
non-invasive method of efferent therapy and, when an adequate
sorbent selected, can promote effective cleansing the body of
allergens, mediators, by-products of allergic or inflammatory
processes, metabolites, toxins, viruses and other components.
Improvement of biotopes is able to optimize the conditions for
normal human microflora functioning [13 - 15]. In the face of
increasing resistance to antibacterial agents, the addition of en-
terosorbents in the integrated therapy of dysbioses is an impor-
tant and pathogenetic-based approach.
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In recent years, much attention has been paid to enterosor-
bents based on clay minerals, among which bentonite clays have
been the most studied. Bentonite itself is a natural clay polymin-
eral by 60-70% composed of minerals of the montmorillonite
group. The minerals in this group are characterized by extremely
tiny particles, high hydration when moisturized and the ability to
form highly viscous sols and gels. Today, bentonites are referred
to as so-called «edible» minerals with proven anti-inflammatory,
antitoxic and ion-metabolic properties [10].

This study was aimed to determine the effectiveness of the ad-
ministration of probiotics and enterosorbents for the prophylaxis
of morphological and functional changes in the small intestine
mucosal layer of mice under the conditions of antibiotic-induced
dysbiosis.

Material and methods. The study was carried out on BALB
/ ¢ line white laboratory mice (n=100), bred in the vivarium of
0. O. Bohomolets National Medical University. The laboratory
animals were kept in accordance with the current Sanitary Rules
for the organization, equipment and maintenance of experimen-
tal and biological clinics (vivaria), on a standard diet consist-
ing of granular compound formula feed for laboratory animals
(PKP 1-24 recipe). All the manipulations with the animals were
carried out in accordance with the Law of Ukraine “On the Pro-
tection of Animals from Cruelty” and in accordance with the
“Ethical Rules and Regulations for Working with Laboratory
Animals” dated 21.02.2006 No. 3447-1V [16].

All the test animals were divided into 4 groups (20 animals in
each group): group 1 (the control one) included 20 mice, who re-
ceived ordinary tap water (mice in health); group 2 included the ani-
mals, which received ampicillin in a dose of 10 mg, metronidazole
in a dose of 10 mg, and gentamicin in a dose of 2.9 mg intragastri-
cally with using a tuberculin syringe with thicker needle per day for
5 days; group 3 included the animals, which received ampicillin in
a dose of 10 mg, metronidazole in a dose of 10 mg, and gentamicin
in a dose of 2.9 mg per day for 5 days and at the same time “SIM-
BITER® M concentrated”, which contained concentrated biomass
of living cells of probiotic microorganisms (lactobacilli - 1,0x10',
bifidobacteria - 1,0x10', lactic acid streptococci - 1,0x10°, propi-
onic bacteria - 1,0x10%, and acetic acid bacteria - 1,0x10° CFU /
@) intragastrically per day for days; group 4 was made up of the
animals receiving antibacterials (ampicillin in a dose of 10 mg, met-
ronidazole in a dose of 10 mg and gentamicin in a dose of 2.9 mg
intragastrically per day for 5 days in combination with Symbiogel
enterosorbent, which contained bentonite (500 mg) and drinking
water (9.5 cm®).

The course of injecting probiotics and enterosorbents lasted
5 days. The maximum single volume of solution for intragastric
administration to the animals was 200 pl, the maximum daily
volume of solution for intragastric administration was 400 pl. In
addition, these antibiotics were added to the water bowl (1 g of
ampicillin, 1 g of metronidazole, and 290 mg of gentamicin per
1000 ml of water).

The animals were euthanized by cervical vertebrae disloca-
tion on the 5™ day since the beginning of dysbiosis modelling.
Samples of the small intestine, liver, and spleen were taken to
be processed for electron microscopy. The pieces of these or-
gans sized 1 mm?® were first fixed in a buffered glutaraldehyde
solution for 1 h, then, after washing with buffer, they were fixed
in buffered 1% osmium tetroxide solution for 1 h. The sam-
ples were dehydrated in ascending ethanol grades; acetone can
also be used. Then the materials were embedded into a mixture
of epoxy resins (epon and araldite) and being polymerized at +
60°C for 36 hours. The sections were obtained by using a glass
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knife on ultramicrotome (LKB III Sweden) and examined by
using a PEM-125 electron microscope (Ukraine). Before mi-
croscopy, sections were contrasted with uranyl acetate and lead
citrate according to the standard procedure [17].

To determine qualitative and quantitative composition of intes-
tinal lumenal microbiome, animals’ facces were studied. Bacteria
were isolated and identified with using appropriate media: Endo,
Bifidobacterium agar (Himedia), MRS Agar (Himedia), manufac-
tured in India. Microorganisms were extracted from faecal with
sterile saline using a serial dilution method followed by culture in-
oculation on nutrient media. The cultivation lasted for 24-36 hours
at 37 © C. Anaerobic conditions were created for bifidobacteria us-
ing micro-anaerostats with the “Gas Generating Box” system. Ref-
erence strains of microorganisms: Staphylococcus aureus B-918
and Escherichia coli B-906 were used as the test cultures.

The statistical processing of the findings obtained was carried
out with the software for statistical data processing Microsoft
Excel 2016 and “Statistica 5.5 (the Vinnytsa National Medical
University, licensed number AXXR910A374605FA). Probabil-
ity analysis was performed by Student’s t-test. The difference
between the values was considered as statistically significant
with a probability of null hypothesis less than 5% (p<0.05).

Results and discussion. Through the process of dysbiotic
disorder modelling in the control group of animals, bacteriologi-
cal studies revealed a normal microbiological background (E.
coli were in the range 7.6x10° —4,2 x10* CFU / g, Lactobacillus
spp. were in the range 8,8x10° —2,6 x107 CFU / g, and Bifido-
bacterium spp. were in the range 9.2 x 107 -2.4 x 108 CFU / g).
However, on the day 5 after the start of antibiotic administration,
the mice were found out to have a decrease in the number of all
test microorganisms by one or two orders (Fig. 1).

o 8,1
8 7,1
6,2 6

Titre, CFU/g

R SR I S

1 2 3 4

@ Escherichia coli @ Lactobacillus W Bifidobacterium

Fig. 1. The composition of the intestinal luminal microflora in
the mice in health — control group (1), in the mice with impaired
microflora composition induced by antibiotics — group 2 (2), in
the mice with impaired microflora composition induced by anti-
biotics with following probiotic correction — group 3 (3), in the
mice with impaired microflora composition induced by antibiot-
ics with following sorbent correction — group 4 (4)

In the test group including the mice, which were administered
probiotics, the microbiological parameters also changed, but
they were not as pronounced as in the group, which received
injected antibiotics alone: E. coli were in the range of 1.8 x 10°
—6.2 x 103 CFU / g, Lactobacillus spp were in the range 7.4 x 10°
—3.6 x 10° CFU / g, and Bifidobacterium spp were in the range
8.2 x 10°—3.0 x 107 CFU / g. While in the group of the animals
treated with enterosorbents, we recorded more pronounced dis-
turbances in the gut microbiocenosis: E. coli were in the range
4.2 x 10*-9.3 x 10> CFU / g, Lactobacillus spp were in the range
1.2 x 10°-3.0 x 10° CFU/ g, and Bifidobacterium spp were in the
range 8.4 x 10°- 1.5 x 10° CFU / g (Fig. I).
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Thus, the described technique of modelling dysbiosis in laborato-
ry animals allows us to obtain well-manifested intestinal dysbiosis
and to indirectly detect microecological changes in faecal micro-
flora of the mice. However, the data presented in Fig. 1 suggest the
conclusion on the reduction of microecological imbalance during
simultaneous administration of antibiotics and probiotics. Instead,
the findings obtained following the simultaneous administration of
antibiotics and sorbents showed the little difference in microbiolog-
ical indices for the types of test microorganisms from the findings in
the group of animals with artificially modelled dysbiotic changes.

The structural analysis of the morphological changes found
in the small intestine of the mice, which received antibacterials
only, as early as on the day 5 of their course revealed marked
structural alterations: shortening of the microvilli and their par-
tial reduction or destruction with subsequent decomposition
(Fig. 2). Total desquamation of the microvilli was characterized
by the absence of a brush border, the smoothness of the plasma
membrane, the swollen mitochondria, and by the presence of au-
tophagosomes. Some enterocytes developed apoptotic changes
accompanied by shifting cells toward the basement membrane,
compaction of cytoplasm and organelles, and formation of apop-
totic bodies, which shifted towards the basement membrane and
moved away from epithelial cells.

Fig. 2. Electron microphotography. 1 — Local reduction of
brush border of small intestinal enterocytes in mice with antibi-
otic-induced dysbiosis (1). Magnification 6200%. 2 — Apoptosis
of small intestinal enterocyte (1). Magnification 8400 %

Moreover, the analysis of electron microphotography showed
that in antibiotic-induced dysbiosis the number of eosinophils
grew. These cells are known as an indicator of allergic response
because they are directly involved in the protective allergic and
anaphylactic body responses.
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In the mucous membrane of the small intestine in the mice
treated with “Multiprobiotic SIMBITER®” (group 3) we ob-
served a visual decrease in the severity of cytodestructive dis-
orders, and, namely, a decrease in the number of desquamated
microvilli; the vast majority of enterocytes preserved their brush
border compared with the test group 2, which received antibac-
terials only. In this case, the desquamation of the microvilli had
more local character; there was a partial absence of the brush
border and no significant smoothing of the plasma membrane.
The results of electron microscopy showed the local swelling of
the mitochondria, the destruction of crypts and intensive forma-
tion of autophagosomes in the enterocytes in mice of the 2" test
group compared to the the group 1 (control).

At the same time, no signs of apoptosis, i. . no shift of cells to-
ward the basement membrane, no compaction of the cytoplasm,
organelles and precursors of apoptotic bodies, or any other signs
of apoptosis were recorded. The electron microscopy shows the
number of Paneth cells detected was statistically higher, but
some specific changes were observed in the granules of these
cells: granules, which apparently containing defensins, gradu-
ally lose their contents and transform into electron-transparent
granules, which can be regarded as structures are at different
stages of their functional activity and, are more likely proteins.
All this is evidence of the ability of probiotics when simulta-
neously administered with antibiotics to stimulate the body
immune response. Moreover, unlike controls, no expansion of
the tubules of plasma cells due to their packing with antibodies
was recorded. The blood vessels showed no alterations as well
(Fig. 3). Furthermore, the analysis of electron microphotographs
demonstrated that due to the course of probiotics administration
the number of eosinophils and basophils visually reduces.

Fig. 3. Electron microphotography. No cytodestructive
changes are seen in the blood capillary over the course of probi-
otics administration (the 6™ day of the experiment). Magnifica-
tion 6200 x

Thus, based on the data obtained, we can not affirm that the
probiotic strains introduced into mice have colonized the in-
testine. However, the possibility of probiotics when passing
through the gastrointestinal tract to release metabolites that posi-
tively affect the intestinal barrier function should not be exclud-
ed. Nevertheless, after the probiotics administration during the
antibiotic-induced dysbiosis the number of test microorganisms
was nearly one order of magnitude higher, and the cytodestruc-
tive manifestations were less pronounced compared to the group
where the animals received antibiotics only.
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Regarding the role of enterosorbents in the prevention of
dysbiotic intestinal disorders, it should be noted that despite the
presence of pronounced microecological disorders developing
during the course of simultaneous administration of antibacteri-
als and sorbent, and accompanied by a decrease in the number
of colibacilli, lactobacilli, and bifidobacteria, the morphofunc-
tional alterations at the cellular level are specific. The results
obtained by analyzing electron microscopic sections of the small
intestine of the mice, which received antibacterials and entero-
sorbent “Symbiogel”, demonstrate a less pronounce intensity of
structural and morphological impairments compared with the
group of animals, which received antibacterials only to induce
dysbiotic disorders. Although there was a visual shortening of
the length of the microvilli in some areas of the small intestinal
mucosa, no cases of their complete reduction or degeneration
were observed (Fig. 4).

‘Fig. 4. Electron microphotography. Local desquamation of
mirovilli with partial absence of microvilli destruction (1) and
slight smoothing of plasma membrane of enterocytes after the
administration of Symbiogel. Magnification 8000 %

Fig. 5. Electron microphotography. No cytodestructive chang-
es are seen in the blood capillary (1) following the application of
sorbents. Magnification 6500 %

Based on the data from electron microscopy, we can sug-
gest that the course of enterosorbents results in the activation of
plasma cells that is a manifestation of the inflammatory process
and the immune system activation. This assumption can be con-
firmed by the detection of plasma cells with expanded tubules
packed with antibodies. In general, it is noteworthy that the use
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of sorbents during the course of modelled dysbiosis promotes
the activation of the immune response compared to the use of
probiotics. However, no changes in the circulatory system have
been found out through the course of sorbents administration. It
is likely the progression of dysbiotic disorders does not manifest
itself on the level of hemomicrocirculatory bed (Fig. 5). There
are no direct signs that would be indicative of the regular de-
velopment of apoptosis with the formation of apoptotic bodies,
which shift toward the basement membrane; sometimes pre-
apoptotic cells are found. Moreover, it has been found out that
following the course of sorbent administration, microbial cells
are more frequently detected in the intestinal lumen.

Electron microphotographs demonstrate ultrastructure signs
of the presence of proeosinophils and plasma cells in the lamina
propria of the small intestinal mucosa. Thus, despite the fact that
the simultaneous use of antibiotics and sorbents leads to pro-
nounced microecological disorders of the intestinal microflora
accompanied by a decrease in 1-2 orders of magnitude in test
microorganisms, we should not exclude the ability of entero-
sorbents to promote the normalization of immune responses ac-
companying the progression of dysbiosis. We may suggest that
enterosorbents are involved into the extraction, fixation and
removal of the bacterial toxins from the gastrointestinal tract,
and highly concentrated by-products of natural metabolism, ac-
tivated enzymes, inflammatory mediators, biologically active
substances, opportunistic microorganisms, viruses, etc. Under
intestinal dysbiosis, intestinal permeability typically increases,
and bacterial translocation exponentially increases.

Conclusions. This study has experimentally confirmed the
ability of antibacterials to induce dysbiotic conditions in animals
that are accompanied by significant shifts in the composition of
normal microflora, manifested with cytodestructive disorders in
the small intestinal epithelium (enterocytes).

We have demonstrated the property of probiotics and, to a
lesser extent, of sorbents to reduce the intensity and extension
of cytodestructive disorders in the course of antibiotic-induced
dysbiosis and to normalize the body immune responses that ac-
company the development of dysbiotic conditions.
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SUMMARY

MORPHOLOGICAL CHARACTERISTICS OF SMALL INTESTINE MUCOSA IN DYSBIOSIS
AND AFTER ITS CORRECTION BY PROBIOTICS AND ENTEROSORBENTS

"Bobyr V., 'Stechenko L., 'Shyrobokov V., 2Nazarchuk O., ’Faustova M.

!Bohomolets National Medical University, Kyiv; *National Pirogov Memorial Medical University, Vinnitsa;
SUkrainian Medical Stomatological Academy, Poltava, Ukraine

This study was aimed at investigating morphological and
functional changes in the small intestine mucosal layer of mice
with antibiotic-induced dysbiosis and following its correction
with probiotics and enterosorbents.

The study was carried out on BALB / ¢ line white laboratory
mice. Samples of the small intestine, liver, and spleen were tak-
en to be processed for electron microscopy. To determine quali-
tative and quantitative composition of intestinal lumenal micro-
biome, animals’ facces were studied. Bacteria were isolated and
identified by standard methods.

This study has experimentally confirmed the ability of anti-

bacterials to induce dysbiotic conditions in animals that are ac-
companied by significant shifts in the composition of normal
microflora, manifested with cytodestructive disorders in the
small intestinal epithelium.

We have demonstrated the property of probiotics and, to a
lesser extent, of sorbents to reduce the intensity and extension
of cytodestructive disorders in the course of antibiotic-induced
dysbiosis and to normalize the body immune responses that ac-
company the development of dysbiotic conditions.

Keywords: intestinal mucosa, antibiotic-induced dysbiosis,
enterosorbents, probiotics.

PE3IOME

MOP®OJOTMYECKHE XAPAKTEPUCTHAKHA CJIAU3ZUCTOM OBOJTOYKN TOHKOT'O KHIMEYHAKA
P AMCBHUO3E U ITOCJIE EI'O KOPPEKIIUU MTPOBUOTUKAMU U SHTEPOCOPBEHTAMU

"Bo6bips B.B., !Creuenxo JI.A., 'Illupo6oxos B.I1., ZHazapuyk A.A., *®aycroBa M.A.

!Hayuonanvnoiii meouyunckuti ynusepcumem um. A.A. Boeomonvya, Kuee,; >Hayuonansuvlii Meouyunckuil ynueepcumemn
um. H. I[Tupozosa, Bunnuya; *Yrpaunckas meouyunckas cmomamonozuueckas akaoemust, Ionmaea, Yxpauna

Llenblo MCCENOBaHKs SBHJIOCH OmpesieneHne Mopdoornye-
CKHX ¥ (DYHKIHOHAIBHBIX N3MEHEHHIT B CIIM3HCTON 000JIOUKE TOH-
KOW KHIIKH MBbIIIeH ¢ aHTHOMOTHK-NHLYIIMPOBAHHBIM IUCOMO30M
1 TIOCJIE €T0 KOPPEKIUH TPOOHOTHKAMH U SHTEPOCOPOESHTaMH.

HccnenoBanue mpoBOAMIOCH HAa OeNbIX TaOOPaTOPHBIX MBI-
mrax (n=100) muann BALB/c. OGpa3iibl TOHKO# KHIIKH, MEYCHH
1 CEJIe3EHKH B3STHI ISl HCCISA0BAHUS IPH TIOMOIIH 3JIEKTPOH-
HOI MuKpockonuu. J[jist onpeneneHnst Ka4eCTBEHHOrO M KOJIHU-
YECTBEHHOTO COCTaBa MUKPOOWOTBI KMIIEYHHKA M3ydaiau ¢e-
KaJIMM JKMBOTHBIX. bakTepuu BbIAENEHBI M HACHTH(OUIIMPOBAHEI
CTaHJAPTHBIMU METOJIAMH.

© GMN

ITpoBeneHHOE HcCIeI0BaHNE IKCTIEPUMEHTAIBHO TTOATBEPAN-
JI0 CTOCOOHOCTh aHTHOAKTEPHATBHBIX CPEACTB MHIYIPOBATDH
JUCOMOTHYECKUE COCTOSTHUSI Y JKMBOTHBIX, KOTOPBIE COMPOBO-
JKJIAFOTCSI 3HAUMTENBHBIMH CABHUTAMH B COCTaBE HOPMANbHOM
MHKPOGIOPEI, TPOSIBISAIOMINMHUCS IUTOAECTPYKTUBHBIMU HApPYy-
HMIEHUSMH B TOHKOM 3TUTEINHU KUIIEYHUKA. ABTOPHI TPOIEMOH-
CTPUPOBATIHM CBOWCTBO MPOOMOTHKOB M, B MEHbLIECH CTENEHH,
COpOEHTOB yMEHBIATh MHTEHCUBHOCTb U PACHpOCTPAHATD IU-
TOJECTPYKTUBHBIE HAPYIICHHS B XO/I€ aHTHOMOTUK-HH/TyIHPOBaH-
HOTO J11cOM03a 1 HOPMAITM30BaTh IMMYHHBIE PEAKI[HU OpraHu3Ma,
KOTOpBIE COMPOBOMKIAIOT PA3BUTHE THUCOMOTUUECKIX COCTOSTHHIA.
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HUCITOJIb30BAHUE MOJIEKYJISIPHOT'O BOJOPOJA B KOPPEKIIMU CUHAPOMA NO-REFLOW
HA TIOJIMYPUYECKOUM CTAJIUUA CYJTEMOBOM HE®POIIATAN

Porosuiii 10.E., Hutpun B.S1., Apxunosa JL.I., Besookuii B.B., Koiecuuk O.B.

byrosunckuil 2cocyoapcmeennvlil MeOUyuHCKUll ynugepcumem, Yxpauna

W3BecTHO, YTO MOJEKYJISIPHBIH BONOPOA HUMEET CelieK-
THBHBIE aHTHOKHCIHMTENbHbIE, MPOTHBOBOCIAINTEIbHbIE
U a”HTHanontotudeckue cpoiicrra [10,15], Topmosur mpo-
SIBIICHUSI OKUCIHUTENIbHOro cTpecca [11], momaBuser pas-
BUTHE aTepockiiepo3a [7], nmpeaynpexaaeT paccTpoicTBa
KOTHUTHBHBIX HapylleHui [16], oOHapyXuBaeT remnaro-
NIPOTEKTOpHOE BiIMsHUE [12], 3amuIaeT OT MOBpPEXAAI0-
LIeTO BO3AeiCTBUS HIIeMHUHU-penepdy3un roJoBHOH MO3T
[6], TopmosuT mposiBienus amwieprun [17]. H, moxHo wuc-
M0JIb30BaTh KakK 3(Q(EKTHUBHYIO aHTHOKCHJIAHTHYIO Tepa-
nui; Omarogaps crmocobHocTH ObIcTpo AUPYHIUPOBATH
4yepe3 MeMOpaHbl, NPOHUKATh B MHUTOXOHApuHU [8], supo
KJIETKH, JIOCTUTaTh M pearupoBarh ¢ HanboJyiee OMaCHBIMH
LIUTOTOKCHYECKUMHU aKTUBHBIMHU (popMaMu KHCIOpozaa, Ta-
KMUMH KaK THJIPOKCHJIBHBIH pajHKal ¥ MePOKCHHUTPUT, H,
TeM CaMbIM, 3alUIIATh OT OKUCIUTEIbHBIX IMOBPEKIACHUIT
dochomunuasr memoOpan, 6enku, JJHK, Bocnanenus, nu-
ponTo3a u anonro3sa [13].
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N3BecTHO, YTO B YCIOBHSAX T'MIIOHATPUEBOrO pallMoOHa MHU-
TaHus [5], maToreHes cyjaeMOBOH He(pONAaTHH, KaK MOJACITH
OCTPOTO TOBPEKACHUS MOYEK C AUCHYHKIMEH MPOKCHMaIb-
HOTO OT/eNla He(poHa, XapaKTepU3yeTcsi pPa3BUTHEM Clle-
NYOIIUX CTaauii Heponatuu crmycts 2, 24 u 72 yaca, 4To
COOTBETCTBYET Hauajly, HNEpHOAY OJUTYpHUM U paHHEH mo-
JUYPUYECKONH CTaAUKM OCTPOH MOUEUYHON HEeIO0CTATOYHOCTH.
HauGonpiimii MHTEpeC U3 HUX MPEACTABISCT CTAIUs paHHEH
HOJMYPUH, JJIs1 KOTOPOH XapaKTepHO pa3BuTHE penepdysu-
OHHOro cuHapoMa no-reflow ¢ HemoBoccTaHOBIEHHEM ITO-
YEYHOTO0 KOPTUKAJIBHOTO KPOBOTOKA IOCJIE ULUIEMHH C JaBU-
HOOOpa3HOW aKTHUBAlMEH NEePEKUCHOTO OKUCICHHS JIUITH/IOB,
CYLIECTBEHHBIM MOBPEKICHUEM IIPOKCUMAJIbLHOIO KaHalblia,
C pa3BUTHEM CHHJPOMA MOTEPHU MOHOB HATPHUS M BBIPAKEH-
HBIM OTEKOM IOYKH [4].

Llenp nuccienoBaHus — ONPENEIUTh BO3MOKHOCTb UCIOJIb-
30BaHUS MOJEKYISIPHOIO BOZOPOAA B KOPPEKLUU CHUHIpOMA
no-reflow Ha moaMypHYecKoil cTaguK OCTPOTO MOBPEKICHHS
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IOYEK CIYCTsl 72 yaca I[0cCje BBEICHHS CYJIEMbl y KpbIC Ha
TMITIOHATPHUEBOM PALMOHE TTUTAHUSL.

Martepuaa u MeToabl. ONBITH BRINOJHEHB! HAa 60 cam-
nax OeJIbIX HEJIMHEHHBIX I0JIOBO3PENBbIX KPBIC Maccoi
0,16-0,18 kr ¢ uccienoBaHUEM BIUSHUSA HArpy3KH BOIOH
C HacCbIIIEHUEM MOJIEKYJIApHBIM BopopoxoM. CyleMOBYIO
He(pOMATHIO MOJICIUPOBAIN B YCIOBHUSAX THIIOHATPHEBOM
JIUEThI yTeM ToakoxxkHoro BBeaeHus 0,1% pacTBopa nux-
Jopusia PTYTH B JO3UPOBKE 5 MI/KI C IPOBEJICHUEM HC-
ClIeJOBaHMS CIIyCTs 72 4aca, YTO COOTBETCTBOBAJIO paHHEH
HOJINYPUYECKOH CTaJAMH OCTPOr0 IMOBPEKICHUS MOYCK U
pasButuio cunapoma no-reflow [4,14]. Ins HachImCHUS
BOJIbI MOJICKYJISIPHBIM BOAOPOZOM B KOHIeHTpauuu 1,2 ppm
U OKHUCJIUTEIbHO-BOCCTAHOBUTEJIBHBIM IOTEHLHAIOM OT
-100 no -350 MB ucnons3osanu reneparop H, Hooro mno-
koseruss Blue Water 900 (Kopest), comepxaruuii ycoBep-
IICHCTBOBAHHYIO MPOTOHHO-0OMeHHYI0O MemOpany PEM/
SPE, xotopas OZHOBPEMEHHO SBISETCA TBEPABIM IIOJIHU-
MEPHBIM 3JIEKTPOIUTOM.

OYHKIUIO MTOYEK M3y4Yalld B YCIOBHUSX BOJHOTO MHIYIIH-
POBaHHOTO JUype3a 0OOBIYHON BOAOTIPOBOHOM BOJIOH U BO-
JIO C HACBIIEHHEM MOJIEKYJISPHBIM BOAOPOAOM, IJIsI UETO
uccleyeMble JKUAKOCTH B KoJaudecTBe 5% OT Macchl Teja
C MOMOIIBI0O METAJIMYECKOI0 30Ha BBOAMIM KpPbICAM B XKe-
JIYI0K C AalibHEHWIIMM cOOpOM MOYM B TEUYEHHE 2 YacoB.
Bennuuny aunypesa (V) onenuBanu B Mir/2 gaca x 100 r. [Tocie
BOJIHOHM HArpy3KH C LEJBIO MOJYYSHUS I1a3Mbl KPOBH IPO-
BOJIMJIM BTAHA3UIO KPBIC MyTEM JACKANUTALUN MO/ JIETKUM
9(QUpPHBIM HapKO30M; KPOBb COOMpanu B MPOOUPKH C Te-
napuHoM. B miasme KpoBM M Moue ONpesessin KOHLEHT-
pauuio KpeaTuHUHA 110 PeaKIUuu ¢ MUKPUHOBON KHUCIOTOMH,
HMOHOB HATpHs - MeTooM (oromerpun miamenu Ha DITJI-
1. Cxopocth kiy6oukosoit ¢puibrpanun (C ) oleHUBAIHU
10 KJIMPEHCY 3HJIOI€HHOI'0 KpeaTHHUHA, KOTOPYIO paccyu-
TeiBasiu 0 popmyne: C =U_x V/P_,rne U _u P_ - xon-
[EHTpalys KpeaTHHHHA B MO4Ye U IUIa3Me KPOBH, COOTBET-
CTBEHHO. DKckpeuuto noHoB Hatpus (ENa+) paccuutsiBa-
nu o ¢popmyne: ENa+=V x UNa’, rne UNa" - koHeHTpa-
1M MOHOB HAaTpus B Moue . McciienoBany NpoOKCUMaIbHYO
peabcopbuuio nonos Harpus (TPNa®) mo popmyrne:

TPNa® = (C_ - V) x PNa", rne PNa’- konuenTpauus noHOB
HaTpus B masme kposu [1,3].

B KopkoBOM BelIeCTBE IOYEK ONpPEACISUIM HMEPBUYHbIC
U BTOPUYHBIC IPOAYKTHl IEPEKUCHOTO OKUCIICHUS JINIH-
JIOB: JIMCHOBBIC KOHBIOTaThl M MAaJOHOBBIM anbaerun [4,9].
CocTosHHE SHEPreTHYECKOro oOMeHa OLICHUBAJIU MO AKTHB-
HOCTHM CyKIUHatgeruaporenassl [14]. B ceipoBatke KpoBu
U Mo4Ye omnpenessuid 2-MUKPOrIOOYIMH METOJOM XEMMIITIO-
MHHHCLEHTHOTO aHaju3a Ha aBTOMaTHYECKOM UMMYHOXEMH-
JroMUHUCLIEeHTHOM aHanuzarope MAGLUMI 1000 ¢ paccue-
TOM €ro MpOKCHMalbHOU peabcopbunu B % [14]. TkaneBoi
(GubpuHOIN3 B MMOYKaX OLEHUBAJIHM MO ONPEICICHHIO JIN3KCa
azodubprUHA C OLEHKOH CyMMapHOW (epMEHTATUBHON aK-
tuBHocTH (CDA), HedepmentaruBHol aktuBHOCTH (HDA)
(nHKyOanuUst mpod B MPHUCYTCTBUHU OJ0KaTOpa (EpMEHTHOTO
¢ubpuHoIN3a €-aMUHOKAIIPOHOBOW KHCIOTHI) M (DEpMEHT-
HOW (ubpuHONMUTHYECKOM akTuBHOCTH (DDA), KOTOpYIO
paccuutbiBanu 1o dpopmyne: POA=CDA-HDA [4]. [Iposo-
JIVIIA KOJIMYECTBEHHYIO OLICHKY CTEIIEHHU OTeKa B 7 uccieaye-
MBIX Yy4acTKax IOUYeK [0CJIe OKPACKU JernapapuHIPOBAHHBIX
CpPE30B CPEIHEro CEerMeHTa MOYEeK I'eMaTOKCHIMH-303MHOM:
Cortex I, Cortex II - cyOxancynsapHOi U rOKCTaMeayIspHOM
yuacTkax kopsl mouek OSOM, ISOM - BHelIHEM U BHYTpPEH-
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HEeM yuacTkax Mo3roBoro Bemectsa nouek IM I, IM II, IM
III - yyacTkax cocodyka moyek MEeTOAOM TOYEYHOTO TECTa IO
I'T.ABranaunony [4].

Bce nccrenoBaHus BBIIOJIHEHBI B COOTBeTBHU ¢ KoHBeH-
et CoBeta EBpomnbl 00 oXpaHe MO3BOHOYHBIX JKUBOTHBIX,
KOTOPbIE HCHOJIB3YIOTCSI B DKCIEPUMEHTAX U JPYIMX Hayd-
HeIx 1esx (ot 18.03.1986 r.), Hupextusl EEC Ne609 (ot
24.11.1986 1), ykazoB MO3 Ykpaunsr Ne 960 ot 23.09.2009 1.
u Ne 944 ot 14.12.2009 1.

IIpu craructuueckoid 0oOpabOTKE MONIYYEHHBIX pe3yibTa-
TOB, COOTBETCTBYIOIIMX HOPMaJbHOMY (rayCOBCKOMY) pac-
IPEIEeICHUIO UCIIOIb30BAINCH IPUHATHIE B MEIUILIMHE METO-
JIbl BAPUALIMOHHOM CTATUCTHKH U PACCUUTBHIBAIMCH: CPEIHSIS
apudmeTnueckas BbiOopka (X), cTaHgapTHas omuOKa Cpea-
Heil apupmernyeckoii (Sx). [Tpu oreHKe TOCTOBEPHOCTH pas-
JUYUI MEXIy CPeHUMH BEIMUYMHAMHU BBIYUCISUIH KO3 u-
et t. Hane:kHOCTh (BEpOSATHOCTh «HYJEBOI THIIOTE3BI»)
npu AaHHOH t M YMclie cTeneHeld cBOoOOAbl pacCUUTHIBAIACH
no merony CrbrofneHTa. {1 yTBep:KIeHUs BEPOATHOCTH pa3-
HHIIBl YIUTHIBAJIACHh OOIIEHPUHSITAS B MEANKOOHOIOTHYECKUX
HICCIIEZIOBAHUSX BeIMUMHA YpoBHs BeposTHOcTH p<0,05. [Tpu
OTKJIOHEHUU THIIA PaclpeieseHUs] OT HOPMAaJIbHOTO, a TakK-
’Ke B HeOombIInX oObeMax BHIOOPKH NPUMEHSIIHCH Hera-
pameTpuueckue kpurepuu (tect MaHHAa-YUTHH) ¢ UCHOJb-
3oBaHueM mnporpamm “Statgrafics”, “Excel 7.0”, Statistica.
[Tokxa3aTenb BEpOSATHOCTH Ha PUCYHKAX YKa3aH TOJIBKO IS
JIOCTOBEpHBIX paznnuuii (p<0,05), KOTOpble OTMEUEHBI COOT-
BETCTBYIOLMMH 3HAUKaMHU.

PesyabraTel m obcyxaenue. Mcnonb3oBaHue ycosep-
IIEHCTBOBAHHOW INPOTOHHO-00MeHHO# MemOpansi PEM/
SPE, xotopas OJHOBPEMEHHO SBJSIETCS TBEPIbIM IOJIH-
MEPHBIM 3JIEKTPOJUTOM B I'€HEpaTOpe HOBOI'O MOKOJICHUS
Blue Water 900 (Kopesi) maer BO3MOXHOCTH IOJYYUTH
AQHTHOKCUJAHTHBIH PAaCTBOP MOJIEKYJISIPHOIO BOAOPOAA C
konuenrpanuei H,: 0,9-1,2 ppm u okucaurenbHo-Boccra-
HOBUTEJILHBIM IToTeHIIMaJIOM OT -100 10 -350 MB. H2 SABJISI-
eTCs CHJIBHBIM aHTHOKcUAaHToM, B 170 pa3 s¢pdexTuBHee
ACKOpOMHOBOIl KHCIOTHI IOMOTaeT OpraHU3My BbIpabaThI-
BaTh COOCTBEHHbBIC AaHTHOKCHAAHTHI, B OTIIMYUE OT APYTrHX
AHTHOKCHUJIAHTOB, UMEET YHHKAJIbHOE CBOWCTBO NPOHUKHO-
BEHHUs B YYaCTKHM OTEKa, UUIEMHUH, BHYTPb KJICTKH, B MH-
TOXOHJIPUH, KJIETOUYHOE SAPO U JPYTUe OPTaHeNbl KICTKH
[11]. ITpumeHeHUE MOJEKYISIPHOTO BOJAOPOIA IO3BOJIHIIO
IOJIYYUTh CJICAYIOIIHE PE3yIbTaThl: BIUSHUE HATPY3KU BO-
JIOI ¢ HaChIIIEHUEM MOJIEKYJISPHBIM BOJOPOJOM Ha IOKa-
3aTeau OMOXMMUYECKOTO0 COCTOSHMS KOPKOBOTO BElIECTBa
MOYEK B MOJUYPHUYECKYIO CTAJUIO CYJIeMOBOH HedponaTun
npu pa3BuUTHU cuHIpoMa no-reflow XapakTepuzoBasnoch
AHTUOKCUJIAHTHBIM BJIMSIHUEM CO CHI)KEHEM YPOBHS JHe-
HOBBIX KOHBIOTAT U MaJIOHOBOTO aibjeruaa (puc. 1), Bo3-
pactanu cymapHas U (epMeHTaTUBHAs (UOPUHOIHTHYC-
CKasi aKTHBHOCTbh, COOTHOHOILICHUE KOHLEHTpALUH HOHOB
KaJiusl K MOHAM HAaTPHUs M CHH)KaJlaCch CTEICHb OTEKa.

OTMeueHO BO3pacTaHUE AMYpe3a, CKOPOCTH KIyOOUYKO-
BO# (pHIIBTpPALMU IO KJIMPEHCY YHIOTEHHOI'0 KpeaTHHHUHA,
POKCUMANIBHON peabcopOIMi HOHOB HATpus U Oera-2-
MHUKPOTIOOY/IMHA, BBISBICHO YMEHBUICHHE MPOSBICHUN
CHHJIpOMA NOTEepb MOHOB HATPUs C MOYEH M BO3pacTaHHE
aKTUBHOCTHU ¢epMmeHTa nukia Kpebca — CyKInmHaTICTHAPO-
reHassl B KOPKOBOM BeIIeCTBE MOYeK (pHUC. 2) B yCIOBHAX
BJIMSIHUSI HATPY3KH BOJO C HACHIICHUEM MOJICKYJISIPHBIM BOJIO-
POIOM Ha MOJIMYPHYECKOil CTaAnuu CyJIeMOBOI HedpomaTuu npu
pa3BuTHu cuHapoma no-reflow.
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Puc. 1. Brusinue 600nou Hacpysku 5% om maccel mena ¢ HacvluyeHuem MONeKVIAPHbIM 6000podom 1.2 ppm Ha codepoicanue 600bL,
duenogwix kouvrocamos ([[K), manonosozo anvoecuda (MA), cymapuyio (CPA) u gpepmenmamuenyro (PDA) ¢ubpurnonumuyeckyro
axkmusnocmo, coomuowenue K+/Na+ 6 kopkogom eeujecmee nouex 6 yciosusx eUnoHampuesoll ouensl ¢ pecucmpayueii coopa modu
6 meyenue 2 4acog Ha NOIUYPUHECKOL CMaoull 0CMpo20 NOBPeNHCOeHUsi NOYEeK CHyCms 72 uaca nocie 66e0eHusl CyleMbl C Pa3eumuem
cunopoma no-reflow y kpvic. K - KOHmpons, unmakmmuvlie JCU8OMHble C HASPY3KOU 0ObLIYHOU 8000NPOBOOHOU 0001, no-reflow — no-
JUYpUNecKas cmaous CyieMO80l Heponamuu ¢ pa3gumuem YKa3aHHo20 CUHOPOMA NPU HaZpy3ke 00bIYHOU 8000NPOBOOHOI 8000,
no-reflow + H — nonuypuueckas cmaous cynemo6oi heghponamuu cnycms 72 uaca nocie 66e0enus Cyiemvl ¢ paseumuem ykasanno20
CUHOPOMA NPU HASPY3Ke 8000 C HACIUWEHUEM MOLEKYIAPHBIM 6000pooom 1.2 ppm. /locmoseprocmb omauuuil NOKA3aHA 6 CPAGHEHUU
¢ koumponem - K: * - p<0,05; ** *- p<(,01,; **** - p<0,001; 6 cpasneHuu ¢ NOIUYPUYECKOU CIMAOUEL OCMPO2O NOBPENCOCHUS NOUEK
cnyemsi 72 uaca nocie 88edeHust CynemMbl ¢ pazgumuem cUHOpoma no-reflow npu Hazpyske 06bIYHOU 8000NPOBOOHOL 80001 - C 2PYNOTL

no-reflow : - p<0,05; ** - p<0,02
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Puc. 2. Bruusanue eoonou nazpysxu 5% om maccul mena ¢ nacvlujeHuem MOoNeKyIspHoiM 6000pooom 1.2 ppm na ouypes, ckopocmo
kayboukosou urempayuu (C ), sxckpeyuio Na+, npoxcumanstyto peabcopoyuio Na+, f-2-Muxpo2no0ynuna, axmusHocns CyKyu-
Hamoecuopozerasvl (CAI) 6 Kopkogom geujecmee nouex 8 yCao8usax cUNOHaAmpuesoll ouemsl ¢ pecucmpayueti coopa Modu 6 meyeHue
2 4acoe Ha NOIUYPULECKOT CMAOUU OCIMPO20 NOBPEXHCOCHUS NOYEK Cnycms 72 yaca nocie 86e0eHUs Cyl1embl ¢ pa3eumuem CUHOpOMa
no-reflow y kpwvic. K - Konmpons, unmaxmmole sHCUBOMHbIE C HASPY3KOU 0OBIYHOU 8000NPOBOOHOL 60001, no-reflow — nonuypuveckas
cmaous cynemosoll Heghponamuu ¢ pazeumuem yKasanno2o CUHOpoMa npu nazpysxe 00bluHol 6000npo6ooHol 6000, no-reflow+H,
— noAUypuUHecKas cmaous Cyremosot Hegpponamuu cnycms 72 uaca nocie 66e0eHust CyneMbl ¢ pa36Umuem YKa3aHH020 CUHOPOMA Npu
HazpysKe 60001 ¢ HACbIWeHUEeM MOLEKYIAPHLIM 6000p00oM 1.2 ppm. JJocmosepHoCcns Omauduli NOKA3aHA 8 CPABHEHUU C KOHMPOTeM
- Ko - p<0,05; ** - p<0,02; ***- p<0,01; **** - p<0,001; 6 cpasuenuu c nonuypu1eckol cmaoueti OCmpo20 NOBPEHCOeHUs NOUeK
cnyems 72 waca nocie 86e0enus CyieMul ¢ pazgumuem CUHOpoma no-reflow npu Hazpyske 06bI4HOU 8000NPOBOOHOU 8000 - 2PYNNOL
no-reflow : - p<0,05; ** - p<0,02
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Puc. 3. Brusinue 600not Hazpysku 5% om maccvl meia ¢ HacblujeHuem MOAeKYIAPHbIM 6000pooom 1.2 ppm Ha cmenens omeka 7
C10€6 NOUKU 8 YCILOBUSX SUNOHAMPUEBOT OUEMbL ¢ pecucmpayuel coopa Mouu 6 meyenue 2 4acos Ha NOAUYPUHeckoll Cmaouu 0Cmpo2o
nogpedicoenus nouex cnycms 72 uaca nocie 686e0eHust Cyiemyl ¢ pasgumuem cuHOpoma no-reflow y kpuic 6 cpagHeHuy ¢ KOHMPoieM -
UHMAKMHbIE HCUBOMHbIE C HAPY3KOL 00b14HOU 60001P0600HOT 60001 (1), npunamuiv 3a 100%. 2-Cortex I, 3-Cortex I + H,; 4-Cortex
I, 5-Cortex Il + H,; 6-OSOM, 7-OSOM + H,; 8-ISOM, 9-ISOM + H; 10-IM-1, 11-IM-I + H,; 12-IM-II, 13-IM-II + H; 14-IM-I1I,
15-IM-1Il + H, [Jocmoseprocme omuuuuii nokazana 6 cpasmenuu ¢ konmponem: **** p<0,001; 6 cpasnenuu c nonuypuueckoi
cmaouetl 0cmpozo nogpexNcoOeHus noYex cnycms 72 uaca nocie 68edeHus cyiemvl ¢ pazgumuem cunopoma no-reflow npu naepyske
00b14HOL 000NPOBOOHOU 60001L: * - p<(,05; ** - p<0,02; *** - p<0,01
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BbIsiBUB IPOTHBOOTEUHOE BO3ACHCTBUE MOJICKYJISIPHOTO BO-
JI0OpOfia Ha YPOBHE KOPKOBOI'O BEILECTBA IIOYEK, ONpPEesICHO
OoJiee JeTaNbHOE ero BIUSIHUE HA YPOBHE BCEX 7 CIIOEB MOUKH,
YTO I10Ka3aJ0 JI0CTOBEPHOE CHIKCHHME CTEHEeHU OTeKa B 7 HC-
crenyembix yaactkax nodek: Cortex I, Cortex II - cyOkancysip-
HOH U IOKCTaMeyJIIpHON ydacTkax Kopsl mouek, OSOM, ISOM
- BHEIIIHEM U BHYTPEHHEM y4acTKaxX MO3IOBOIO ¢JI0s modek, IM
I, IM I, IM III - ygacTkax cOCOYKa IOYEK B YCJIOBHUAX BIMSIHUSL
Harpy3KH BOJOH C HACBHIILICHUEM MOJIEKYJIIPHBIM BOIOPOAOM Ha
HOJINYPUUECKON CTaMHU CYJIeMOBON He(pPOIaTHH IPH Pa3BUTHH
cunapoma no-reflow (puc. 3).

TMonnypudeckyio CTaguio CyleMOBOH He(pOnaTHH MOXKHO
pacLieHUBATh KaK Pa3BUTHE JU3PETYIILIUOHHOIO [aTOJIOrMYECKOro
npouiecca [2] ¢ BTIOpUUHBIM WK JJAXKE TPETUUHBIM MOBPEXKICHUEM
MPOKCUMAITBHOTO OTZENa HehpoHa KaK CIICACTBHE H30BITOYHOTO
HAKOIUICHWS] MOHOB HATpUsi B KPOBH, C Pa3BUTHEM TUIIEPOCMHH,
yBennuenneM AJII" 1 Bo3pactaHueM BIHsiHUS (PAKTOPOB C Ba30IH-
JIITATOPHBIM MEXaHU3MOM, TaKUM Kak npoctarianaua E2, BUII,
NO, o-ITHVT, uto npHBOAMT K pa3BUTHIO penepdy3UOHHOrO
cunpoMa “no-reflow” B mepron cryctst 72 yaca nociie BBEACHUS
JXJIOpUJa PTYTH B YCJIOBMSX I'MIOHATPUEBOTO paiuoHa [4]. B
9TUX YCJIOBUSIX QHTHMOKCHIAHHOE BIIMSIHUE HArpy3Kd BOJIOH C Ha-
CBILLIEHUEM MOJIEKYJISIPHBIM BOIOPOJIOM MPHUBOIUT K YMEHBIIICHHUIO
HIOTePh HOHOB HATPUSI 32 CUET YITy4IleHHs ero peadbcopOuuu u 2-
MHKpPOIVIOOYJIMHA B MPOKCUMAJILHOM KaHAJIbLE, YTO 00YCIIOBJICHO
U30MpaTe/IbHON aHTHOKCHIAHTHOM aKTHBHOCTBIO MOJIEKYJISIPHOTO
BOJIOPOZA IO HEHUTpAIN3aLM1 T'HAPOKCUIBHOTO paJiiKaila 1 IepoK-
cunurpura [11].
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Puc. 4. Paspvie 601bui020 1 Manblx NOPOYHLIX KPYeO8 NO-
6pPEANCOCHUSL NPOKCUMANLHO20 OMOeNA HehPOHA HA NOTUYpUYe-
CKOUL cmaoduu cynemMosoll Hegpponamuu cnycms 72 uaca nocie
66e0eHUsl OUXTIOPUOA PMYMU Y KPbIC CUNOHAMPUEEOL 2PYNNbl
npu pazeumuu cunopoma no-reflow ¢ ucnonb3o06anuem aHmuoK-
CUOAHMHBIX CEOUCME MOLEKYISPHO20 6000PO0A

BerruenpencrapiaeHHbIME CBOMCTBAMU MOJIEKYJISIPHOTO BOJO-
pona o00yCIIOBICHO CHIKEHHE MEPEKHCHOrO OKUCICHMS JIMIH-
JI0B B KOPKOBOM BEILIECTBE I10YEK, CTEIICHH €T0 ITOBPEKACHUS 110
yBennueHnto cootHomenuss K+/Na+ u ymeHblIeHHe CTerneHH
oTeka. YIydIllleHHe COCTOSIHUS IPOKCUMAJIBHOTO OTAelNa He(po-
Ha C yBEJIMYCHHUEM MPOLYKLHUH YPOKHHA3bl IPUBEIH K BO3pac-
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TaHUIO CyMMapHOH, hepMeHTaTUBHON (PUOPHHOTUTHUECKOMN aK-
TUBHOCTH B KOPKOBOM BEILECTBE MOYEK 32 CUET aHTUOKCHJAHT-
HOT'O BIIMSIHUSI HArPY3KH BOJIOW C HACBHILIIEHHEM MOJICKYIISIPHBIM
BOZIOPOJIOM Ha MOJIMYPUYECKON CTaIMHU CYJIEMOBOI HepornaTuu
npu pa3BuTHU cuHApoma no-reflow. YiydineHue akTHBHOCTH
CYKLMHATJETHPOreHa3bl B KOPKOBOM BEIIECTBE IOYEK O00Y-
CJIOBJICHO YBEJIMUCHHUEM JIOCTABKHU 3JIEKTPOHOB 3a CUET OTpHLIA-
TEJIBHOTO OKHCJIMTEIbHO-BOCCTAHOBUTEIIFHOIO MOTEHLMANa U
N30MpaTeIbHOT0 AHTHOKCHUIAHTHOTO BIIMSHUS MOJICKYIISIPHOTO
Boztopozia. DH(PeKTUBHOE MIPOTHBOOTEUHOE BO3ICHCTBHE MOJIe-
KYJISIPHOTO BOZIOpPOZa HA YPOBHE 7 CJIOEB IIOYKU, KPOME BBIIIE-
MEePEUNCIICHBIX CBOMCTB, 00YCIIOBICHO BBICOKOH MPOHUKAIOIIEH
CHOCOOHOCTBIO M OTCYTCTBUEM 3apsiaa H,.

B pesynbrare npoBeeHbIX HCCIEIOBAaHUN MIPEATIOKEHBI TOU-
KM BMsHUsA H, OTHOCHMTENBHO pa3pbiBa OOJIBIIOTO TIOPOYHOTO
Kpyra (puc. 4).

[loBpekneHne NPOKCUMAIBHOTO KaHajblla — CHIDKCHUE
CyMMapHO# U (epMeHTaTHBHOI (GUOPHHOIUTHUSCKONH aKTHB-
HOCTH, YTHETEHHUE IPOKCUMAJIbHON peadcopOLMy HOHOB HAaTPHs
— axtuBaius PAC, cHIDKeHHE KIIyOOUYKOBOW (HIBTpALUK, HH-
tokcukanus, akrupanus [1OJ] (aHTHOKCHIAHTHOE BIMSHUC Hz)
— 3a/Iep’KKa MOHOB HATpPUS B OPraHU3Me, BO3PACTaHUE YPOBH:
AT ¢ yBenuueHueM BIUSHUS (AaKTOPOB C Ba3OAMISATATOPHBIM
mexanuzmoM neictust [IIE2, BUII, a-ITHYT, NO, cunapom
no-reflow (anTHOKCHIaHTHOE felicTBre H,) — yrHeTenue npok-
CHMaJIbHOW peabcopOLUny HOHOB HATpHs, 32-MHUKPOIIOOyIHHA,
cHmwkenue akruBHoctu C/II" B KOpKOBOM BelecTBEe MOYEK —
OTeK 7 CJI0EB MOYKH (MPOTUBOOTEUHOE AeicTBre H,) — akTnBa-
st [1OJ1, camxenue cootHornenust K+/Na+ B KOpKOBOM Beliie-
CTBE IIOYKU — MOBPEXKACHHE NPOKCUMAIBHOIO KaHaJbLIa.

Hcnonpzosanue H, crmocoGcTByeT Takke pasphiBy CIlo-
JKUBILUXCSI MajbIX MOPOYHBIX KPYTOB: MOBPEXICHHE MPOK-
CHUMaJIbHOTO KaHajblla — TOPMOXKEHHE CyMMapHOW u ¢ep-
MEHTATUBHON (DUOPUHOINTHYECKONH aKTUBHOCTH, CHIDKCHHE
MPOKCUMaJIbHON peabcopOLmuu MOHOB HATPUsI — AKTHBAIUs
PAC, TtopmoxkeHue KIyOOuKOBO#l (GHMIBTpALMM, MHTOKCHKA-
uus, akrtuBauus [1OJI (aHTHOKCHIAHTHOE NEelcTBUE Hz) —
MOBPEXKICHUE MPOKCUMAIbHOIO KaHalblLa (pa3pblB IEPBOTO
MaJjoro Mopo4yHoro kpyra). TopmoxxeHrne NpoKCUMabHOHI pe-
abcopOuMu MOHOB HATpHs, B2 -MHUKPOIIOOY/INHA, CHIDKCHHE
aktuBHocTu C/II" B KOPKOBOM BellleCTBE IOYEK — OTEK 7 CJI0-
€B MOYKM (MpOTHBOOTEYHOE nekicteue H,) — Topmoxkenue
MPOKCHMAJbHOM peabcopOIuy HOHOB HATPHsL, B2 -MUKPOTIIO-
OynuHa, cHwkeHue aktuBHoctu CJII' B KOpkoBOM BeliecTBe
o4yex (pa3pblB BTOPOrO Majoro nopodHoro kpyra). Orex 7
y4yacTkoB nouku — axtuBanus [10J] (anHTHOKCHMIAaHTHOE ACH-
creue H,), cHuxenne cootHomenus K+/Na+ B kopkoBom Be-
LIECTBE MTOYKH — OTEK 7 CJIOEB MOYKU — (pas3pblB TPETHETO
MaJjoro HOPOYHOTO KpyTa).

BeiBon. B nepuon ¢opmuposanus cuapoma no-reflow y
KpBIC Ha HU3KOHAaTPUEBOW AueTe ciycTs 72 yaca Iocie BBe-
JICHUsI CyJIeMbl IOKa3aHa BO3MOXXHOCTb pa3pbiBa OOJNBIIMX H
MaJIbIX MOPOYHBIX KPYroB aHTHMOKCHJAHTHBIM pacTBopoM H, 3a
CUYET BBICOKOH IMPOHHUIIAEMOCTH U CIIOCOOHOCTH HEHTpaIm30-
BaTh I'MAPOKCHIIBHBIA PaJIUKal U IEPOKCHHUTPUT.
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SUMMARY

THE USE OF MOLECULAR HYDROGEN IN CORREC-
TION OF NO-REFLOW SYNDROME IN THE POLY-
URIC STAGE OF SUBLIMATE NEPHROPATHY

Rohovyi Yu., Tsitrin V., Arkchipova L., Bilookyi V.,
Kolesnik O.

Bukovinian State Medical Univesity, Ukraine

Objective - to find out the possibility of using molecular hy-
drogen in the correction of no-reflow syndrome in the polyuric
stage of acute kidney injury 72 hours after the administration of
mercuric chloride in rats on a hyposodium diet.

The experiments were performed on 60 male white non-linear
sexually mature rats weighing 0.16-0.18 kg to study the effect of
water loading with saturation with molecular hydrogen. Sublimate
nephropathy was modeled under conditions of a hyposodium diet
by subcutaneous injection of 0.1% mercury dichloride solution at a
dosage of 5 mg/kg with a study after 72 hours, which corresponded
to the early polyuric stage of acute kidney injury and the develop-
ment of no-reflow syndrome. To saturate the water with molecular
hydrogen at a concentration of 1.2 ppm and a redox potential from
-100 to -350 mV, a new generation H, generator Blue Water 900
(Korea) was used, containing an improved proton-exchange mem-
brane PEM/SPE. Used: pathophysiological, biochemical, function-
al, chemiluminescent, statistical research methods.

The antioxidant effect of loading with water with saturation with
molecular hydrogen leads to a decrease in the loss of sodium ions
due to an improvement in its reabsorption and B2-microglobulin
in the proximal tubule, a decrease in lipid peroxidation in the renal
cortex was noted, the degree of its damage by an increase in the
K+/Na+ ratio and a decrease in degree of edema. Improvement in
the condition of the proximal nephron led to an increase in total,
enzymatic fibrinolytic activity in the renal cortex. The increase in
the activity of succinate dehydrogenase in the renal cortex is due
to an increase in the delivery of electrons due to the negative redox
potential and the selective antioxidant effect of molecular hydro-
gen. The anti-edema effect of molecular hydrogen was revealed at
the level of 7 layers of the kidney. During the formation of the no-
reflow syndrome in rats on a low-sodium diet 72 hours after the
introduction of mercuric chloride, the possibility of breaking large
and small vicious circles with an antioxidant solution of H, was
shown due to its high permeability and the ability to neutralize the
hydroxyl radical and peroxynitrite.

Keywords: sublimate nephropathy, no-reflow syndrome, mo-
lecular hydrogen, vicious circles large and small, correction.

PE3IOME

HNCHOJb30BAHUE MOJIEKYJIAPHOI'O BOAOPOJA
B KOPPEKIIMU CUHJPOMA NO-REFLOW HA I10JIU-
YPUYECKOM CTAIAA CYJIEMOBOM HE®POIIATUH

Porossrii 10.E., Hutpun B.S1., Apxunosa JLI.,
benookuii B.B., Konecuuk O.B.

byrosunckuil eocyoapcmeentviii MeOUYUHCKULL YHUSepCument,
Yxpauna

Llens mccneqoBaHus — ONPEASTUTH BO3MOKHOCTD HCIIOB30-
BAaHHS MOJIEKYISIPHOTO BOJOPOJa B KOPPEKIUH CHHIPOMA
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no-reflow Ha HOMMYpPHUYECKON CTaJMU OCTPOTO MOBPEKICHUS
MOUeK CIycTs 72 Jaca Mociie BBEAEHHs CYJIEMBI y KPbIC Ha TH-
IOHATPUECBOM PALIMOHE ITUTAHUA.

OneITel BBINOJHEHLI Ha 60 camuax OelbIX HETUMHEMHBIX
1oJIoBO3pelibiX Kpbic Maccoit 0,16-0,18 xr ¢ uccnegoBanueM
BIIUSITHUA Hany3KI/I BO)IOﬁ C HaCBIIICHHUEM MOJICKYJISIPHBIM
BoZioposioM. CyseMOBYI0 He(pPOIATHIO MOJIEIUPOBAIN B yC-
JIOBUAX FHHOHanVIeBOﬁ JUETBI IYTEM IMOAKOXKHOI'O BBEIACHUA
0,1% pacTBOpa JUXJIOpUIA PTYTH B TO3UPOBKE 5 MI/KT C IIPO-
BEJICHUEM HCCIIEI0OBaHUs CIycTs 72 yaca, YTO COOTBETCTBO-
BAJIO paHHEW MOJMYPUUYECKOIl CTaIlK OCTPOTO MOBPEKICHUS
no4yeKk W pa3BuTHiO cuHapoma no-reflow. s HachleHus
BOJIbl MOJIEKYJIIPHBIM BOAOPOAOM B KOHIEHTpauuu 1,2 ppm
1 OKHMCJIMTEJIbHO-BOCCTAHOBUTEJIBHBIM MTOTEHITMAIOM OT -100
no -350 MB ucnones3osanu reneparop H, HoBoro noxoneunus
Blue Water 900 (Kopest), comeprxaiiuii yCOBEpPIICHCTBOBAH-
HYIO IIPOTOHHO-0O0MeHHYI0 MemOpany PEM/SPE. Hcnonb-
30Bany MatoU3NOJIOrHUeCKue, OMoXuMuueckne, QyHKIno-
HaJIbHbBIC, XCMHUWJIFOMHUHHUCIICHTHBIC, CTATUCTHYCCKHUEC METOAbI
UCCIICIOBAHMSI.

AHTHOKCI/I}IHHTHOG BJIMSTHUE Harpy31<14 BOﬂOﬁ C HACBhIIICHUEM

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

MOJICKYJISIPHBIM BOAOPOAOM IIPUBOJAUT K YMEHBUICHUIO ITOTEPH
MOHOB HATPHs 3a CUET yNydllIeHHus ero peabcopbuuu u B2-
MHUKpOIIIOOy/InHA B HPOKCHMAJIBHOM KaHAalbIe, OTMEUCHO
CHIDKCHHME IEePEKHCHOTO OKHCIICHUS JIMIHIOB B KOPKOBOM
BEIIIECTBE [T0YEK, CTEIICHU €r0 MOBPEXKICHHS 110 YBEIUICHUIO
coorHowenuss K+/Na+ u ymeHblIeHHEe CTENEHU oTeKa. Yiyd-
IICHUE COCTOSHHS MPOKCUMAIIBHOTO OT/iea HepoHa MpHUBe-
JI0 K BO3PacTaHUIO CyMMapHOil, GpepMeHTaTHBHOIl HUOpHHO-
JUTHYECKOIl aKTHBHOCTH B KOPKOBOM BellecTBe moyek. [lo-
BBIIICHUE aKTUBHOCTU CYKLIHMHATACTIUAPOIrC€HAa3bl B KOPKOBOM
BEIIECTBE ITOYEK 00YCIOBICHO YBEIHYCHUEM JIOCTABKH JJIEK-
TPOHOB 3a CYET OTPULATEIBHOTO OKUCIUTEIbHO-BOCCTAHOBH-
TEJILHOTO TOTeHIUANA U H30MPATEeIbHOI0 aHTHOKCHIAHTHOTO
BJIMSAHUA MOJICKYJIAPHOro BOAOpoOaa. BrisiBiieno IMPpOTUBO-
OTEYHOE BO3JCICTBUE MOJIEKYJIIPHOTO BOJOPOA HAa YPOBHE 7
cioeB mouku. B mepuon hopmuposanus cuuapoma no-reflow
y KpbIC Ha HU3KOHATPUEBOH ueTe crycTs 72 yaca mocie BBe-
JICHHS CyJIeMbI ITOKa3aHa BO3MOXKHOCTBH pa3pbiBa OOJBIINX U
MaJIbIX MOPOYHBIX KPYTOB aHTHOKCUIAHTHBIM pacTBopoM H,
3a CYET BBICOKOH IMPOHUIIAEMOCTH U CIIOCOOHOCTH HEHTpanu-
30BaTh I'MIPOKCUIIBHBIA pajiuKall U HEPOKCUHUTPHUT.

“9boydy

dog g39eg@o Fgomdomols gsdmygbgds no-reflow Lobo@mdols
3009Jc00bomgols bygengdygdo bgn@m3smool 3memoyg@oge bRswosby

09003300, 3.306®060, @.5Obo 3mgs, 3.09emMm 3o, M.30a glbogo

59303060 Lobgedfogm bsdgooiobm 9bogg@dlodgdo, 930006s

3820930l Jobobls Fomdmowygbes dme gzymy@o Fysa-
ool aodmygbgdols  Jgbodmgdemdols  aoblsbmgds

no-reflow LobpA®Iol jm@gjzoobsmgol o dagdols
373539 ©obosbgdols 3maog@oygm LEswosby Lyagdol
dgggobosb 72 Losmol dgdegy 43900l do3mbs@@o-
93dosb Go30mb6by Igng godmsyggddo.

3893 hoGods 60 mgm@ s@obsbmgeb bO©sLG Y@,
0.16-0.18 3o dslols goMmspgobyg. byengdydo bgr@dm3s-
005 IMEImoMEIdmEs d03mbsGMoydosbo ©og@ol do-
Omdgddo g9 Ebeolfymols  woJam@owols  0.1%-0560
blbo@mols 356J397 gygobom, @mbom 5 Ba/ga;  Jgewgge
BoO©gdmEs 72 Losmols Jgdwgy, Goi3 dgglsdsdgds mo -
dangdol 373539 ©obosbgdols dmamoydoym bEswosl ©s
no-reflow LobE@Mmdols yobgoms®gdsl. ymols aoxg®gdo-
Lomgol dmengggeg@o  Fyomdson, 3mbi3gbd®siEoom
L2 ppm s gobpgo-seagbomo 3m@gbiosgom -100-0sb
-350 93-d0g  309mygbgdgoyemo ogm sbogno momdols H,
3969G5@m@o Blue Water 900 (30 gs), Gmdgeno dgoi3ogl
Legagmgom 3OmGmbyem-asigmon d9dd@sbsls PEM/
SPE. g0dmygbgdygemos  ggamggol  3smmgzobomanmao-
9@0, domdodog®o, Fubaoy®o, Jgdogydobglizgbd o,
LEo@olb@ogy®o dgmnmegdo.

do@gggmg®o  gobpoowomn  yoxg@gdygmo  Fymon

©5B300mgol  SbomJlowsizoygdo  gogagbs  0{gggl
bo@d@ogdol  ombgdol  godagol dgdzocgdsl  3GmIbo-
dognay@  dogns3gddo  dolo @godlm@dools oygdxmdyg-
Lgdol o P2-dog@myammmdymobols badyx by, s@obodbgds
0300950l bggobay®o gobygol dgdzo@gds  mod -
denols JgdJmgob b0ogmogdgdodo, dolo wobosbgdols
V9930090 K+/Nat 05b65856©0md0l bO@slmsh ghmsw
s 49993900l bo@olibols 993300965, bggr@mbols 3Gm -
Lodogoyy®o  bofomols dpamdodgmdols gomdxmdglgdsd
3odmofgos  xodygdo, ¢9mdgbdgeo  God®obmmmobydo
>JBogmdol beAs mod dmols Jg@Jmgsb bogmoghgdsdo.

byd30bsAEgd0EMma 6ol 5JGogmdols bows mo® -
damols Jg@Jmgab bogmoggdsdo godmfgggmos gengd-
BO®bgdol do@obols Jndo@gdom 9o®YmBomo gobyge-swm-

©29b0m0 3mFgbEosmols s dm gz y®o Fysmdawols
Yg@hggomo sbEomJlowsiEog@o gogamgbols Loy by.

No-reflow bobp®dmdol  gm®dodgdol  3g@omedo  Jdo-
30bo@®09d0sb ©ogBobg Iymy godmseyggddo, Lyagdols
943560056 72 Losmols ‘dgdwga, Js@amo yobgamsmdols
s Jopdmdbogy®o Gopogsmols s 3gBmJlobod®o-
Hob 6g0HGs@obgdol 9bos@ols aodm, bohggbgdos oo
s 3300y dsbgog@o [@ggdol godmggas  sbGomJlo-
©o3099@0 blbs®om H,.

162



GEORGIAN MEDICAL NEWS
No 2 (311) 2021

BJIASTHUAE MALMIEBBIX ’KUJIKOCTEN HA 3YBOYEJIOCTHYIO CHCTEMY
(QKCIIEPUMEHTAJIBHOE NUCCJIEJOBAHUE)

KocsipeBa T.®., Adakeaus K.I., Karéex Uman, Tyrypos H.C., Xacan A.M.

Poccutickuii ynusepcumem opyxrcovl Hapo0os, kagheopa cmomamonozui 0emcKko2o 8ospacma u opmoooumuu, Mockea, Poccus

Kapuec 3y00B /10 HaCcTOSIIIIEr0 BPEMEHU OTHOCST K YUCITY Hau-
Oosee pacrpocTpaHeHHBIX 3a0oieBanuii. Onpenenenne GpakrTo-
POB pHCKa, MX KOJMYCCTBCHHAS XapaKTEPUCTHKA MO3BOJISIOT
HHIMBUIYyaTH3UPOBATh MPOPHUIAKTHICCKAE MEPBI B 3aBHCUMO-
CTH OT COI[MATbHO-MEIUIIMHCKUX, PUPOIHO-KINMATHUCCKUX U
JPYTUX YCIOBUI TOTO MM MHOIO peruoHa [1,2].

@DaxTopbl pHCKa, BIMSIOIINE HA CTEHEHb KapHeCpPEe3UCTEHTHO-
CTH TBEP/bIX TKaHEil 3y0a M Ompenessionue ux CTabHIBHOCTS,
MOXKHO Pa3/ieiuTh Ha OOECIeYNBAIONINE JIOKAIBHYIO POTHBO-
KapHO3HYIO 3aLIUTY 3yOOB - OMajlb U €€ CTPYKTYPHBIC JJIEMEHTHI,
cimoHa [1,3,4], *MMYHHTET OpraHOB M TKaHEeW pTa, JKU3HEISSTelIb-
HOCTh MHKPOOPTaHHU3MOB, COCTaB ITHIIM U BOIbI [2], COCTOSHUE
THTHCHBI PTa C YYETOM SCTECTBEHHOTO CAMOOYHILICHHS 3y00B [3].
BimsiHue 311X (hakTOpOB Ha CTEIEHb KapUEeCPE3UCTEHTHOCTHU 3Y-
0O0B HEOJIMHAKOBO U OINPEIENSeTCs] UX KOJIMYeCTBOM, KOMOHHAIU-
i1, ICXOTHBIM COCTOSIHMEM opranusma [3,5-7].

B ecTecTBEHHBIX yCIOBHSX UMEET MECTO IIPOLECC KaK JAEMH-
HepalM3alyy, Tak U PEeMHHepan3aliu, KOTOpble obecredn-
BaIOT HEMPEPHIBHOC OOHOBJICHHE MHUHEPAIbHBIX KOMIIOHCHTOB
sManu 3y0OB, B OCHOBHOM, €€ IIOBEPXHOCTHOTO cios. Jlemu-
Hepau3anys SBISIETCS. PEe3y/IbTaToOM BO3/ISHCTBUS Ha TOBEPX-
HOCTb 3y0a KHCIIOT, IPOAYLUPYEMBIX MUKPOOPraHU3MaMH 3y0-
Ho Omsiiiku [8-10].

B uccrnenoBanusx [4,7] oTMedeHO, 4TO OakTepUaNbHBIA Ha-
JIET SIBISICTCS BaXKHCHIIUM 3THOJIOTHYCCKUM (HAKTOPOM ISt
Kapueca, MapoJOHTUTA U TEepUUMILIAHTUTA. DU3NKO-XUMUYEC-
CKOE TIOCTOSTHCTBO dMali 3yOOB BCEILENIO 3aBUCHUT OT COCTaBa
U XMUMHYECKOTO COCTOSIHUSI OKPYKArOIEH POTOBOU KHUIKOCTH.
Bonbuioe 3HayeHue B rmaroreHese kapyueca IPHAACTCS COCTOS-
HUIO POTOBOM JKUJIKOCTH, KOTOpPasi B 3aBUCHMOCTHU OT yCIOBHUit
MOXET HECTH JCMUHCPAIU3YIONINN WM PEMUHEPATH3YIOIIUI
norenuuan [8,10]. YcraHOBIEHO, YTO WU3MEHEHHME COCTaBa M
CBOICTBA CIIIOHBI, KOTOPasi 00J1a1aeT BEICOKOH IJIACTUYHOCTHIO
U 4yBCTBUTEIBHOCTBIO K BO3JCHCTBHIO HEOMArONPHUITHBIX (haK-
TOPOB, BJIMSCT Ha pa3BuTHE Kapueca 3yoos [1,4]. [Ipuem yrie-
BOZIOB KOPPEJIUPYET C KOJINYECTBOM JIAKTOOAKTEPHIA CITIOHBI BO
pty. [ToBbIlIeHHOE copepKaHKe JTaKTOOAKTEPUH BCTpedaeTcs B
Clly4asiX CHIDKCHHOW CEKpPELMH CIIOHBI U ee HU3KOW Oy(hepHoii
€MKOCTH JIaXKe IPU HAJIMYUH B CIIIOHE IVIIOKO3bI [4,7,9].

Cpenu GakTopoB, CrIOCOOCTBYIOLIMX PA3BUTHIO KapHeca, BCe
Oosibliiee 3HAYCHHME IPUOOPETACT ynoTpeOIeHNne HAIIUTKOB C
conepkanueM caxapa (HCC), k KOTOpsIM OTHOCSATCS Bee 0e3-
AJIKOTOJIbHBIE HANUTKH C CaxapoM, JHepreTuueckue, Qppyk-
TOBBIC U CIIOPTUBHBIC HAaMUTKU. COmIacHO pe3ysbTaraM psja
ony0iuKkoBaHHBIX uccnenoBanuii [10,11], ocobennocTu mo-
TpeOIeHNsT HATKOB HaceleHHEeM Pa3HbIX CTPaH B MOCIEN-
HUE JICCATHICTHS 3HAUNTEIbHO U3MEHUIHNCH - CYLIECTBEHHO
BO3POCIIO MOTPeOICHNE CIaJKUX HAIMTKOB, OJHAKO CHH3M-
JI0Ch MOTpeOIeHne BOABI U MOJIOKA.

B uccnenosanun Samman M. et al. [6] nponemoHcTpHpOBa-
HO, uT0 B CIIIA motpebieHre claKuX HAIUTKOB ICTHMH yBE-
JIMYMBACTCSI, HECMOTPSI Ha YCHJIUSI OOIIECTBEHHOTO 3][PAaBOOX-
paHEHHUs 10 ero CHIKEHHIO. B ofHOM U3 OpasmiIbCKUX HCcie-
JIOBaHHH TIOKA3aHO, YTO MPOXJIAIUTEIILHBIC HATUTKH HAXO/STCS Ha
BTOPOM MECTE I10 OTPEOIICHHIO TOCIIE BOIBI, Y Ha X JIOJIIO IIPHXO-
qmtest 10 10% esxeHeBHO MOTpedIIsieMoit TI0APOCTKAMK SHEPTHH.

© GMN

B nocnenuue necsTuieTHsia aKTyalbHOCTh NPOOJIEMBI pas-
BUTHSI KapHeca yBEJIMYMIACh B CBSI3M C M3MEHEHHEM TCHJICH-
1y notpedienus Hanutkos [11]. MiMerorcst cooOeHus o Tom,
YTO MPOXJIaUTEIbHBIC HAITUTKU NPAKTHYECKH MOJTHOCTHIO BBI-
TECHWIN BOJY W3 palMOHa JeTeil MIKOJIBHOrO BO3pacra, 4To
noxTBepxkKIaeTcs pesynsraramu uccienosanuss NSW  Schools
Physical Activity and Nutrition Survey 2010 r., mo pe3ysasraram
KOTOPOTI'0 IIOKa3aHo, YTO MOTpebiIeHue Bojibl cocTaBisieT 68,9%
B HAYaJILHOM IIKOJIE U CHIKaeTcs 10 63,5% B cpenHel 1ikoe
[12].

Ha pa3Butre kapueca u 5po3uii 3yOOB BIMSIET COIEpIKaHUE
B HaIUTKaX KaK CBOOOJHBIX CaxapoB, Tak M KUCIOT. [Toka3aHo
HaJIMYHe TECHOW KOPPEILSIIUKM MEXy YIOTpeOJICHHEM B IHUIILY
HPOAYKTOB C BBICOKHM COJCP)KAaHHUEM «CBOOOIHBIX)» CaxapoB
(J1r00BIe MOHO- M AMCAaXapubl, JOOABJICHHBIE B MUIY WM Ha-
MUTOK HPOU3BOIUTENIEM, IIOBAPOM HIIM CAaMHM IIOTpeOUTeseM,
a TaKKe caxapa, KOTOpbIe eCTeCTBEHHBIM 00pa3oM cozepiKar-
sl B CHpOIax, (PyKTOBBIX COKaxX M MENE) ¥ YaCTOTON pa3BUTHS
kapueca [13,14]. Tlpu 3ToM KuCIO0TOOOpa3yroLIKe OaKTepUU
Streptococci mutans n Lactobacilli nipeoOpa3yroT cBOOOIHBIC
caxapa B MOJIOUHYIO KHCIIOTY. MOJIOYHas KHCIIOTa, B CBOIO OUe-
pelb, BBI3BIBACT JEMHUHCPAIM3AIMIO 3yOHOH 3Maiu, Crocod-
CTBYSl Pa3BUTHIO KAPUO3HBIX NOpakeHUi [15].

B pamkax uccienosanuss Radomic B. et al. [16] noka3zaHo,
YTO CTEHEHb dPO3UU IMAIH NPSIMOIPONOPIHOHANBHA JUTUTEIb-
HOCTH JKCITO3MIMU HAITUTKA, BCE HCCIIEJOBAHHbBIC aBTOpPAaMU Ha-
mutku (Coca-Cola, anenscunoBbIil cok, Cedevita u Guarana)
o0Jajany 3pO3UBHBIMH CBOMCTBAMH 3a NCKIIIOYEHHEM HOTypTa.

BeimrensnoxxeHHOe CBUAETEIBCTBYET O HEOOXOAUMOCTH IIPO-
BEJICHUSI JIbHEHIINX UCCIICI0BAHHM, PE3yIIbTaThl KOTOPBIX I10-
3BOJISIT BCECTOPOHHE OLICHUTDH BIIMSHHE IHIIEBBIX JKUJIKOCTEH
Ha COCTOSIHHME 3yOOUYEIIOCTHOM CHCTEMBI M 00OCHOBATh Hayd-
HYIO KOHIICTILIMIO NPOBEJICHUs MPO(UIAKTHISCKUX MEpPOIIPHs-
TH, HAIIPABJICHHBIX Ha YIIy4IIEHHE COCTOSHHUS 3J0POBbS I10JI0-
CTH pTa HACEJICHHUSI.

Lenb uccnenoBanys - yCTAHOBUTH BIUSIHUE MOTPEOIISIEMBIX
JKHJKOCTEH Ha 3y0O0UeNIIOCTHYIO CHCTEMY KPBIC.

Marepuan u metoanl. Ha 6ase LleHTpa JOKIMHMYCCKHUX U KITH-
HHMYECKHUX MCCIIe1oBaHMil Poccuiickoro yHuBepcHTeTa APYKObI Ha-
POIIOB IIPOBECHO HCCIICIOBAHKE BIIMSHUS PA3INYHBIX ITUTHEBBIX
JKHJIKOCTEH Ha COCTOSIHME POTOBOH MOJIOCTH SKCIIEPHUMEHTAIBHBIX
JKMBOTHBIX. DKCIIEPUMEHTBI IIPOBE/ICHBI Ha 25 OelIbIX KpbICax-caM-
1ax u3 nurtoMuuka ¢ummana «KpomHdo» Mockockoii obnacty,
KOTOpBIE COZEPIKAIUCH B CTAHJAPTHBIX YCIOBHSIX BUBapHs. Bos-
pact kpbic-3-6 mMecsiues, Bec -150£50 .

VccenoBanye BBITOIHSIOCH B COOTBETCTBUH C ATUYECKUMHU
NPUHIUIIAMA TYMaHHOTO OOpaleHHs C )KUBOTHBIMHU, COINIACHO
JICHCTBYIOIIEMY 3aKOHOAATENbCTBY PO.

Jliist onleHKH JeHCTBUsI MOTPeOIsIeMBIX XKUAKOCTEH Ha 3y0o-
YEJTIOCTHYIO CUCTEMY KPBIC HCIIOJIb30BAJIH TPYIIIBI IO 5 KUBOT-
HBIX OJTHOT'O ToJIa (CaMIbl, CAMKH) B Kax10i. JKMBOTHBIE ObLIN
pacrpe/eseHsl 1o IpyninaM paHI0OMU3UPOBAHHO.

HaGnronenue 3a )KMBOTHBIMH NPOBOAMIN B TeYeHHE 6 Mec.,
B OTOT NEPHO]] )KUBOTHbBIE HAXOAMINCH B YCIOBUSIX CBOOOHOTO
JOCTYyIA K MHIIE M B KAYECTBE IHUThs IOJyYaln UCCIEAyeMble
skujkoctd ad libitum.
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DOKCIEPUMEHTAIBHBIC TPYIIIBI B TCUCHHUE 3 MECSILEB MOTyYaIH
CIIeyIoIHe BUBI MUThs: | (KOHTPOJIBHAS TPYIINA) — BOZOIPOBO-
nHas Boza; I rpynmna — Koka-kona; 111 rpynna — menosast Boxa; IV
rpyIa — JMCTUILUIMPOBAaHHAs BoAa; V rpyrma — JIErkas Boza.

B TeueHue Bcero skcrepuMeHTa HaOIIOeHHE 32 JKUBOTHBIMU
MPOBOJMIIN €KEJIHEBHO C LICJIbIO BBISBICHUS BIMSAHUS XapaKTe-
pa IHHMILEBBIX KUIKOCTEH Ha 3y0OYENIOCTHYIO cucTeMy.Y Bcex
’KHUBOTHBIX 2 paza - ciycTs 3 U 6 Mec. OT Hayaja nepuoja Ha-
OuIOfIeHMs!, OLICHUBAJIM MACCy Tella, FeMaToJIOrM4ecKue 1 Ouo-
XUMUYECKHUE TTOKA3ATEIH.

B KoHIIe ncciejoBaHMii BceX XKUBOTHBIX MOJBEPralli SBTaHA-
3un B CO,- kamepe, T10cJie Yero OlEHMBaIU T0Ka3aTe/ld MHKPO-
TBEPJOCTH 3MAJIN U JCHTUHA MOJISIPOB.

OrnpenesieHne MUKPOTBEPAOCTH IPOBOIMIIN Ha KEBATEIBHBIX
3y0ax (h)parMeHTOB HYEIIOCTH HKCIEPUMEHTAIBHBIX JKUBOTHBIX
(KpBICBI) TOCIE PACWICHEHHs YEIIOCTH Ha JICBYIO U IPABYIO,
yHQJICHHs PE3LI0B M MATKHUX TKaHEH, ¢ MOCiIeyoIeil 3aIuBKoil
(hparMeHTOB IPYIIIBI XKEBaTEIbHBIX 3yOOB B OJIOKH caMOTBepe-
fomei mactmacces! (AxpoaeHt wiu [Iporakpuin), puc.1, 2.

Puc. 2. Buo 3y606 kpvic IV epynnol, nonyuasuwiux Oucmuiiu-
posannyio 600y (obpasey nocie wiau@osKu U UCHbIMAHUS HA
MUKPOMEEPOOCb)

OmnperieneHne MoKaszaresisi MHKPOTBEPIOCTH IIPOBOAMIM Ha
MukpoTBepaomepe Duramin-20 («Struersy, Jlanust) o MeToy ot-
niedarka 1o Buxkepey B equnnnax Hv (mpu marpyske 50-100 r u
BpEMEHH BbIAEpKKH 1o Harpy3koit 10-30 ¢) no popmysre:

Hv = 0,1891%

rae Hv — 3HaueHne MUKpOTBEpAOCTH 110 Bukkepcy;

F — Harpys3ka Ha HCHBITyeMyI0 OBepXHOCTh, (H);

d — cpenHss JUIMHA IMAaroHaIN OTIIEYaTKa HHAEHTOpa (MM).

Cnycrs 3 u 6 Mec. nocjie Havasia HaONIOACHUS y BCEX KUBOT-
HBIX, IPEJBAPUTEIILHO HA HOYb JIMIICHHBIX KOPMa, OIPEACIISIIH
MOKa3aTeM KIMHUYECKOi OMOXMMUM M remarosoruu. 3abop
KPOBU JUISL HCCIICIOBAHMIT IPOU3BOAMIICA U3 XBOCTOBOH BEHBI B
oobeme 1,0-2,0 M.
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSISHMBIKL M 5SJIRNGN6M LOSLRI6N

Kposb o6bemom 0,9 Mt nomemanu B npobupku ¢ JATA u
Ha aBTOMAaTHYECKOM remarosnorudyeckom ananusatrope PCE 90
VETHTI, ERMA (Slnonus) omnpenensuii reMaroiorH4ecKue
MOKA3aTell: KOJIMYECTBO SPUTPOLHTOB, JICHKOLHUTOB, TPOM-
OOLIMTOB, YPOBEHb I'€MOITIOOMHA, T'€MATOKPUT, CPEIHEE CO-
Jep)KaHWe M KOHIEHTPAIMIO IeMOrIoOMHa B 3PUTPOLMTE,
CpenHuil 00beM 3PUTPOLUTOB, IUPHHY PACIPEACICHHS dPU-
TPOLMTOB IO 00BEMY.

J1s1 GMOXMMIYECKOTO MCCIIeI0BaHMs KpoBb o0beMoM 1,0-2,0 mi
cobupaiy B POOUPKH 0e3 aHTHKOATYJISIHTA, LIEHTPH(YTHPOBAIIH T10-
CIIe CBEPTHIBAHMS IS MOJTYYEHHs! CHIBOPOTKH, B KOTOPOH Ha aBTOMa-
THYECKOM OHoxuMIdeckoM aHanmsarope kposu ILAB 650 (CIIA)
npu nomoru Habopos ¢pupMsel «Biosistemsy» (Mcmanust), onpe-
JEJISUTN CIEAYIOIINE MOKa3aTesk: OOIMi OenoK, aibOyMHHBI,
0O0IIHii XOJIeCTepHH, TPUIIMLEPUIbI, 001N OMIHPyOHH, TIT0-
KO3y, MOYCBHHY, KPDEaTHHHH, aKTHBHOCTb ILEJI04YHOI (ocdara-
3bl, AJJAaHUH- U acllapTaTaMUHOTpaHchepasy.

Craructuyeckass 00pabOTKa IOMy4EHHBIX [JAaHHBIX BBIIOJ-
HEHa C MCIIOJB30BaHUEM IPOrPaMMHOro obecredenus Statsoft.
STATISTICA 10 u Microsoft Excel 2016. HenpepbiBHbIe KOH-
YECTBEHHbIC II0Ka3aTelIM IIPEACTABICHbl B BHJE BBIOOPOYHOTrO
CpE/IHEeTO 3HA4YeHHs M CTaHJapTHON ommOku cpeaHero (M+m). C
Y4ETOM HerapaMeTpUUecKoro pacrpeselieHus mokasarenei (Impo-
BEPKa Ha HOPMaJbHOCTb PACHPEENICHUs IPOBOMIIACH C MCHIONb-
30BaHueM Kputepust Ilanupo-Yusika) n 3HAUMTEIBHBIX MEXKIPYII-
HOBBIX PA3JIMYMil 110 BEIMYMHE AUCICPCHH U MEKIPYHIIOBBIX
CPAaBHEHMI HPUMEHSIM HENapaMeTPHYECKHE CTAaTHCTHYECKUE
METO/Ibl. AHAJIN3 MEXIPYIIIOBBIX PA3INYNH 10 KOIHYECTBCHHBIM
HapamerpaM IMPOBOAMIICA C NPUMEHEHHEM HElapamMeTpH4ecKoro
panroBoro kputepus Manna-Yutau. [ToporoBoe 3HaueHue cTaTy-
CTUYECKON 3HAYMMOCTH HyneBoH rumnotessl coctauiio 0,05.

Pesynbrarnl 1 o0cy:kneHune. Pesynbrarbl HaONOACHUS 3a
9KCHEPUMEHTAIBHBIMHI XKUBOTHBIMH BCEX TPYII MEKIPYIIIO-
BBIX Pa3JIMUYMIl BEJIMYMHBI 10KA3aTEIIs MACCHI TeJla, U3MEHCHUH
B TIOBEJICHUHU KPbIC HE BbIABIIM. [Tokazarenu nepudepuyeckoit
KPOBH KPBIC BCEX IKCHEPUMEHTAIBHBIX IPYIII 110 KOJINYECTBEH-
HOMY M KaueCTBEHHOMY COCTaBy COOTBETCTBOBAJIM BHIOBOW
¢buznonornyeckoil HopMe. BiusiHus orpedieHus )KUBOTHBIMU
Pa3IMYHBIX UCIIBITYEMBIX JKHIKOCTEl Ha OCHOBHBIC OMOXMMH-
YeCKHe I0Ka3aTelld KPOBH, aKTUBHOCTH (DEPMEHTOB ILIa3MBI
KPOBH U €€ 3JIeKTPOJINTHBIH OallaHC HE BBISBICHO.

ITpu moTpeONeHNH UCHBITYEMbIX JKHIKOCTEH Ha CIM3HCTBIX
000JI04KaX POTOBOII ITOJOCTH NIPU3HAKOB MECTHO-BOCIIAIUTEIIb-
HOI peakuny (MHQUIBTPALHs, TIOKPACHEHHE) HE 3aPErUCTPHPO-
BAHO, YTO HOJTBEPHKCHO PEe3y/IbTaTaMH BU3YaJIbHBIX OCMOTPOB.

YcTaHOBIICHO, YTO 3HAYCHUS I1OKA3aTelIeH MHKPOTBEPIO-
CTH 3MaJIH J)KeBATEIbHBIX 3y00B B IPYIIIAaX KPbIC Pa3InuaIuCh
B 3aBUCHMOCTH OT BHJOB IOTpeOIsieMbIX xuakocrei. U3 Ta-
Onuupbl 1 ABCTBYET, YTO MAaKCHMAaJIbHOE TOBBIIICHUE YPOBHS
3Toro mokasarens ormedanock B III u V rpynmax, kotopsie
UM MEIOBYIO M JIETKYIO BOJY, COOTBETCTBEHHO. YPOBHHU
9THUX MOKa3aTesiell ObUIM CTATUCTUYECKU 3HAUMMO BBILIE CO-
OTBETCTBYIOIUX IOKa3aresneil B I rpynme (BomornpoBojHast
Boaa), p<0,001 must rpynmst 3 u p=0,004 must rpynmst V. Be-
JIMYMHA MUKPOTBEPAOCTH 3MAaJN XKEBATEIbHBIX 3y00B B IpyIl-
ne IV (aucTunnupoBaHHas BOAA) TAKXkKe ObUIA CYIHIECTBEHHO
6onpure takoBoit B I rpynme (p=0,0083). YpoBeHb MuKpO-
TBeprocTH 3Maiu y xuBoTHBIX II rpynmsr (Coca-Cola) cyre-
CTBEHHO HE OTJIMYAJICS OT 3HA4YCHUs nokaszareins B I rpymme
(BonorrpoBonHas Bona). Takum o6paszom, ynorpebneHue jer-
KO BOZIBI MOBBICUIIO MUKPOTBEPAOCTh 3Maiu Ha 31,8%, muc-
TUJUTUPOBaHHOU BOAbI - HAa 27,9%, Men0Boi Boxbl - Ha 33,3%,
Coca-Cola — Tonbsko Ha 2,1%.
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Tabnuya 1. Iokazamenu Muxpomeepoocmu smanu JcesameivHuix 3y606 kpvic (M+o)

I'pynnsl xKUBOTHBIX Muxkporsepaocts ‘Imanu, Hv
I rpynna (BogompoBoHas Boja) 260,14+49,0
II rpynma (Coca-Cola) 265,6+33,5
III rpynma (MemoBast Boaa) 346,6+41,1*
IV rpynna (quctwiypoBaHHas BOJA) 332,6+30,6*
V rpymnma (1erkast Boga) 342,9451,2*

npumeuanue: pazmuyus cmamucmudecku snavumst (npu p<0,05)
6 cpasmenuu ¢ epynnou «Booonposoonas 6ooa» no kpumepuio Manna-Yumnu

Tabnuya 2. [lokazamenu muxkpomeepoocmu deHmura 6 epynnax (M=o)

I'pynnsbl AKUBOTHBIX MukpoTBepaocTh JeHTuHa, Hv
I rpynma (BozonpoBoaHast BOziA) 66,9+13,0
II rpymnma (Coca-Cola) 60,0+8,6
I rpynma (memoBast Boza) 57,3+11,4*
IV rpymnma (qucTriumpoBaHHas BOAA) 74,3+9,7*
V rpymnma (erkas Boaa) 77,7£12,8*

npumeyanue: pasudus cmamucmuyecku snadumvl (npu p<0,05)
6 cpasHenuu ¢ epynnotl «Booonposoonas éoda» no kpumepuio Manna-Yummnu

AHanM3 BIWSHUSL Pa3IMYHBIX TUTHEBBIX JKUIKOCTEH Ha
MHKPOTBEPAOCTh JICHTHHA KPBIC IOKa3all, 4YTO YHOTpeOlieHue
muctwrposannoi (IV rpynma ) u nerkoit (V rpynma  Bopsl
JKUBOTHBIMU PUBOAMIIO K CTATUCTUYECKU 3HAUUMOMY yBEIHUYe-
HUIO 3HAYCHUH 3TOT0 [10Ka3aTessl B CPABHEHUU C €r0 BEJTMUUHOM
B I rpymmne (cootBerctBenHo p=0,038 u p=0,007), Tabmuia 2.

B 10 xe Bpems ormeueHo, uto Bo Il u III rpynnax 3HaueHust
MHUKPOTBEPAOCTH JACHTHHA ObUTH HIKE, 4eM B | rpymnme, npuuem
y KpBIC, TOTPEOIISBIINX MEIOBYIO BOAY, YPOBEHb 3TOTO ITOKa3a-
Tesist ObLI CTaTUCTHYeCKH 3HaunMmo MeHblie (p=0,015), yem y
JKMBOTHBIX, YIOTPEOJISBIIMX BOJONPOBOAHYIO Boxy. Takum 00-
pa3oM, ynoTrpeOieHue JIerKol BOJIbI TOBBICHIIO MHKPOTBEP/IOCTh
neHTuHa Ha 16,1%, nuctuinupoBaHHo# Bonkl - Ha 11,1%, me-
noBoii Bozel 1 Coca-Cola — monusuno Ha 14,3% u 10,3%, coot-
BETCTBEHHO.

ComtacHO COBPEMEHHBIM IPEICTABICHUSAM, NMPUYMHON Ka-
pueca SIBISIeTCsl AIMTEIBHOE BO3JCHCTBUE KHCIOT Ha 3yOHBIE
TKaHu. Ha smaip 3y0a 1 M3MeHeHHe KUCIOTHOCTH 3yOHOTO Ha-
nera OoIbIIoe BIMSIHHE (B OCHOBHOM OIOCPEIOBAHHO) OKa3bIBACT
THIIA, KOTOPYIO yroTpelnsieT yenoBek. [Iponecch! ne- n pemuHe-
panM3aluy SMajld CMEHSIOT ApYT JApyra IpH COOTBETCTBYIOIIUX
3HAYEHUSAX KUCJIOTHOCTH Haieta. Ilo maHHbIM aBTOpoB [9,17], B
OOJBILIMHCTBE CITy4aeB KHCIOTHOCTH CPeIbl KOJeOneTcs B mpese-
nax 6,8-7,4. CHIKeHHUEe KUCIIOTHOCTH POTOBOM MKMIIKOCTH MOXKET
CIIOCOOCTBOBATh YBEIMYEHUIO TPOHMIIAEMOCTH SMall 3y0OB H
HapyIICHHIO MUHEPAIN3alliK POPE3BIBAIOIINXCS 3y0O0B, a TAKKe
Pa3BUTHUIO «OKUCIUTEILHOIO CTPECCa» C BHYTPUKIETOUHBIM JUC-
OaslaHCOM MPOAKCHAAHTHOM cucteMsl [17-19].

Cy1iecTBeHHBIM (akTopoM (OpMHUPOBAHMSI CTOMATOIOTHYe-
CKOTO 37I0pOBbsI HaceJIeHUs cileAyeT cuurtarh nutanue [1,12].
HccnenoBanust, MPOBEAICHHBIC in Vitro Ha JKUBOTHBIX W JIFOIX,
MOATBEPKAAIT LIMPOKO PACIPOCTPAHEHHYIO TOUKY 3pPEHMS,
YTO Kapuec 3yOOB MOKET Pa3BHBATHCS TOJIBKO B HMPHCYTCTBUH
caxapoB M JpYruxX padMHUPOBAHHBIX YITIEBOJIOB, OCOOEHHO ca-
Xapo3bl. YCTaHOBIIEHO, YTO MOTpebIeHHe OBICTPOPACTBOPHMBIX
YIJIEBOIOB B OOJIBIIOM KOJMYECTBE MOXKET SIBUTHCS PELIAIOIIUM
(daxropoM B ciBure pH u HapymieHHH HpPOIECCOB MHHEpAIH-
3aIMy, YTO NPUBOJUT K BO3HHKHOBEHHUIO Kapueca 3yOoB. Tak,
npueM 10 rpaMMoOB caxapa BeIET K BO3PACTAHHUIO MOJIOYHOM
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KUCIOTHI B cimtoHe B 10-16 pa3. [TonydeHs! yOequTenbHbIe -
JIEMHOJIOTHYECKHE TOKA3aTeIbCTBA TOTO, YTO PACIPOCTPAHCH-
HOCTh U MHTCHCHBHOCTH Kapueca 3yOOB B TpyIIe HACEICHUS
MOBBICUTCSI, €CJIU OOJIbIIAst YaCTh OOIINX YHEPrEeTUUCCKUX MMO-
TpeOHOCTEH OpraHMU3Ma MOKPBIBACTCS 3a CYET MOTPEOICHUS
MUIIEBBIX MPOIYKTOB C BEICOKHM COJICPYKAHUEM IITFOK03bI. OCcO-
Oy POJIb UTPACT YaCTOTA YIOTPEOICHHUS TITFOKO30COMEPKAIIIX
MPOIYKTOB, a He o0wmuii ux yposens [19,20].

Pe3ynbTaThl MPOBEICHHOTO MCCICIOBAHMS MOKA3ald, Y4TO B
YCIOBUAX JUTUTEIBHOTO (6 MECSIEB) €XKEIHEBHOTO MPUMEHE-
HUSI Pa3IMYHBIX KUIKOCTEeH (Me10Bast BOJa, TUCTUIUTUPOBAHHAS
BOJIa, KOKA-KOJIa, «JIETKas» BOJa, BOJOMPOBOIHASI BOJA) MATOJO-
TMYSCKUX HAPYIICHUH TeMaTOJOTMYCCKUX U OMOXMMUYECKUX
MoKa3aTesel KPOBH KPBIC HE BBISBICHO. YMOTPEOJICHUE ITHX
JKUJIKOCTEH HE OKa3bIBaCT HETaTHBHOTO BO3JCHCTBHSI HA COCTO-
SIHUE JTa00PATOPHBIX )KUBOTHBIX. EskeTHEBHOE TOTpeOIeHHE HC-
CJIeIyeMbIX PACTBOPOB HE BBI3BIBACT MECTHOTO Pa3IpaxaroIiero
JIEHCTBHUSL.

YnotpeOnsieMbie KHUIKOCTH MO-Pa3HOMY BIHSUTH Ha MHKPO-
TBEPJOCTh OMAIM W JCHTHHA 3yOOB. YCTaHOBICHO, YTO IMO-
TpeOsieHHEe JICTKOM BOJBI MOBBIMIACT MHUKPOTBEPAOCTh SMAlH
Ha 31,8%, nentuna - Ha 16,1% AUCTUINIMPOBAHHON BOABI - HA
27,9% u 11,1% cooTBeTCTBEHHO. YTIOTpeOICHHE METOBOI BOIBI
MOBBICUJIO TBEPAOCTH dMaiu Ha 33,3%, IeHTHHA - OHU3WIIO HA
14,3%, Coca-Cola moBbIcHIIO TBEPOCTH 3MAIH JIKINb Ha 2,1%,
a IeHTHHa - cHu3mIo Ha 10,3%.

[Tony4eHHble HAMU JAHHBIC COIIACYIOTCS C Pe3y/bTaTaMu,
npencraBieHHbIMU Apyrumu aBropamu: Chadwick R.G. et al.
[20] npoBeneHb! SKCIIEPUMEHTAIIBHbIEC HCCIIEA0BAHNUS 110 OLICHKE
BIIMSIHUSL Pa3JIMYHBIX HAIIMUTKOB HA M3MEHEHHUE CTETICHH [IIEPOXOBa-
TOCTHU MOBEPXHOCTHU 3yOOB. ABTOPBI PHIILTH K BBIBOIY, YTO HIEPO-
XOBarOCTh MaTePHUAIIOB YCHUIIUBACTCS TIOCIIC BO3ICUCTBHS HATUTKA
Mirinda ¥ HaTypaJbHOTO COKa MaHIO, KOTOPBIC OTIIMYAIOTCS BbI-
COKOM KUCITOTHOCTBIO. [10 MHEHHMIO MCcienoBareriel, BhISIBJICHHbIC
M3MEHEHHUST 00YCIIOBJICHBI CIIOCOOHOCTBEO KHCIION CPE/Tbl Pa3Msr-
YaTh IIOMOMPOBOYHBIC MaTepraiisl [20].

Samman M. et al. [6] mpoBenan KpOCC-CEKIIMOHHOE HCCIIEN0-
BaHME, B KOTOPOM MPOAHATH3UPOBAIIN JAHHBIC O TTUTAHUU JCTCH
B Bo3pacte oT 3 no0 10 nmeT. ABropaMu HCIOJIB30BaH Kiactep-
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HBIH aHanM3 Ui 0OpabOTKH TONYyYCHHBIX JaHHBIX. MmeHTH-
(GULIUpOBaH TPYIIIBI HOTPEOICHUS HAIIMTKOB: JACTH C BBICOKHM
HOTpe6HeHMeM ra3upoBaHHBLIX HAIIUTKOB; AC€TH C BBICOKUM II0-
tpebiennem 100% coka; IeTH ¢ BBICOKUM HOTPEOISHHEM COKO-
COJICPIKAIMX HAMKMTKOB; JICTH, YIOTPEONISIONINE THCTHUCCKUE
HAIIUTKU C BBICOKUM COZICPKaHHEM MOJIOKA M OOJIBIINM KOJIU-
YECTBOM COJIbI.

PerpeccronHbIi aHaiu3 MOKas3al, 4ToO Ui KiacTepa C BbI-
COKHM COZIEp)KaHHEM COAbl ObUla XapakTepHa TEHICHIHS K
YBEJIMYCHUIO PHUCKA Pa3BUTHsI Kapueca: OTHOIICHUE IIAHCOB
(OlI)=1,69, 95% noBepUTEIbHBI MHTEPBAJ JTOBEPUTEIIbHBIM
unrepsan (M) or 0,9 no 3,1, B To Bpemst Kak KJIacTep ¢ BBICO-
KUM COZIep)KaHHEeM JIMETHYECKHX HAIUTKOB XapaKTepU30BaJICs
HEeWTpaJbHBIM BIMSIHHEM Ha pasButue kapueca: Olll= 0,94;
95% 1N 0,5-1,8. ABropamu cjaesiaH BBIBOJI, YTO JAUETHYCCKHE
HAIMTKH HE OKA3bIBAIOT BPEIHOIO BO3/ICHCTBHS HAa COCTOSHHE
3y6oB y nereii [6].

Co001IeHus! O BIMSIHUH COZOCOCPIKAIIMX HAIMTKOB HA pa3-
BUTHE KapHeca, B OCHOBHOM, IIPOTUBOPEUMBEL. MccnenoBanus,
IPOBE/ICHHBIC HAa BBIOOPKE JETei M3 ANOBBI, 32 KOTOPHIMHU Ha-
OJIFOlaIM OT POXKICHUS 10 CTOMATOJIOTHYECKOr0 OCMOTpa B
BO3pacTe OT 4 10 7 JIeT, NPUILIH K BBIBOLY, YTO HOTpeOIeHHE
caxapoco/iep)KallX HAIMTKOB YBEJIUYUBACT PHCK Pa3BHUTHS
Kapueca. ABTOPbI COOOILMJIN, YTO PETYIAPHOE EKEIHEBHOE
noTpedieHne ra3upoBaHHBIX HAIIUTKOB B Bo3pacTe oT 1 10 5
JIeT y/IBaMBaeT BEPOSTHOCTD IOCIIEAYIOIEro Pa3BUTHSI KapHe-
ca B Bo3pacTe OT 4 10 7 JIeT B CPaBHEHHU C TEMH, KOTOpbIE HE
yIOTPEOIISUIN ra3uPOBKY WM HE yIOTPEOIISUTH ee B HeOOJIbIIOM
xonmmuectBe (OL1=2,2; 95% AU 1.4 -3.6) [21]. [Tono6uoe co-
CTOSIHME HAOMIONANIOCh U Y CTApIIMX ACTEH.

VYV TperbexnaccHukoB (8-9 ser) B I'py3un BeposATHOCTH 3a-
OoneBaHMsi KapruecoM B 1,2 pa3a ObLIM BBIIIE NPH KaXI0H 10-
HOJIHUTEIBHON exeqHeBHoN nopuuu coasl (OLI=1,2; 95% /11
1,1-1,3; p<0,05) [22]. Kpome Toro, uto motpediacHue Combl yBe-
JIMYHMBAET PACIPOCTPAHEHHOCTh KapHueca, UCCICI0BaHHsI ITOKa-
3aJId, YTO COJa TAK)KE YBEJIMUYMBACT TSHKECTh KApPHO3HBIX IOpa-
xxeHni. Mariri B. et al. [23] oueHnin GpaxkTopsl, BHISIBICHHbIE Y
netel oT 4 10 7 JeT ¢ TSKENbIM KapuecoM, BKIIIouasl pa3jind-
HbIC JUCTUYCCKHEC KOMIIOHCHTHI, U 06Hapy>1<1/1m/1, 4TO yBeJIn4e-
HHE ©KCHEBHOTO MOTPEOICHUSI OOBIYHON ra3MPOBAHHOMN BOJIBI
(YHIMI B JIeHb) YBEJIMUMBAET BEPOATHOCTb Pa3BUTUS Kapueca
(OlI= 1,26; 95% AU 1,02- 1,55; p=0,04) [23].

Jpyrue aBTOpbl HE OOHAPYXWIM B3aUMOCBS3H MEXIY
0OBIYHOH CO/I0 1 Kapruo3HbIMU MopaxkeHUsiMH. [smail A L. et
al. [24] uccnenyrorire NporpecCUpoBaHne Kapueca Ha yPOB-
HE MOBEPXHOCTH 3y0OB cpeau BbIOOpKH adpoaMepHUKaHCKUX
JIETEH JIOUIKOIBHOTO BO3pacTa U3 Malo0OCCIICUCHHBIX CEMEH
HPUIILIA K BBIBOAY, YTO CKOPOCTbH NMPOIPECCUPOBAHUS KapHe-
ca Obla BhIIIE )i TOBEPXHOCTEH 3y00B € CYLIECTBYIOIUMHU
KapuO3HbIMH IMOPAXKECHUAMU, YEM IJIA 3JO0POBLIX IOBEPXHO-
cTel, He3aBUCUMO OT UCXOJHOTO YPOBHs NOTpEOICHUS ra3u-
POBKHU neTbMU [24].

B uccnenosannn Vargas C.M. et al. [25] nokazana, 100%
B3aHMOCBSI3b M@Ky YIOTPeOIeHHEM COKa M Pa3BHUTHEM Ka-
pueca. B cBsi3u ¢ 3THUM JOTHYHO NpeANOJIOXUTb, YTO MOTPE-
OJIeHHE COKOCOJEpIKALIMX HAIMTKOB CBSI3aHO C pa3BUTHEM
Kapueca, MOCKOJIbKY B HUX jJ00aBisieTcs caxap [25].

Karda B. et al. [26] npoBeaeHO cpaBHEHHE BIUSHUS Ha 3y0-
HYIO 5MaJlb HECKOJIbKUX HAIIUTKOB, IIPU OTOM II0Ka3aHO, 4YTO
Coca-Cola B cpaBuernn ¢ Nimbooz, Frooti u Yakult o6namgaet
Han0oJ1ee BEIPAKEHHBIM 9PO3UBHBIM d3()(PEKTOM, TaK Kak Coaep-
KHUT peryasTop kuciotHoctd 338 (opropocdopHas KucaoTa),
KPacHUTEIIH, apOMaTH3aTOPbl U KOPEHH, TOMUMO YTOJIBHOH KHC-
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JIOTBHI NTPOM3BOAUTENHN J00ABISIIOT B cocTaB (ocdopHyro Kuc-
JIOTY AJIsl IPUJAHMS HAIlUTKY XapakTepHoro Bkyca. B cBs3um c
HaJM4YMeM dTUX KHUCJIOT B cocrase HanuTka, Coca-Cola obnana-
eT BBIPAXEHHOW KHCJIOTHOCTBIO, YTO CHOCOOCTBYET Pa3BUTHIO
9po3uH, AeKanblU(UKAMU 3yOHOIH dMan U paspyIIeHUIO pa3-
JIMYHBIX HHOM6I/IpOBO‘{Hle MarepuajioB.

l'[pOBe;[eHa OILICHKa BJIMAHUA MMCIOUIUXCsA B IIPOAAXXE Ha-
IUTKOB HA 5MalJib 3y603 U pa3jIndHbIC l'lJ'IOM6I/lpOBO‘leIe Ma-
tepuaisl. VccienoBanue NpoBONIOCH HA YIaJICHHBIX 3y0ax,
KOTOpPBIE pa3JelieHbl Ha 4 TPyl B 3aBUCUMOCTH OT MPeod-
JaJarollero MaTepuaia: 3yOHas 3Majb, CTCKJIOMOHOMEPHBIH
[IEMEHT, KOMIIO3HUT U KOMIoMep. B nccinenoBaHuu HCIoIb30-
Banbl 4 nanutka - Coca-Cola, Nimbooz , Frooti u Yakult ¢ u3-
MepenueM pH kaxzoro n3 HanmuTKOB. 3yObl KaXKIA0H TPyIIIbI
HOTPYXKAJINUCh B pa3JIM4YHbIC HAMUTKU Ha 14 1Hell. Dpo3uBHBIH
MOTEHIIMAJ KaXK/0T0 HAIIUTKA OL[CHUBAJICS IIyTEM pacdyera u3-
MEHEHUS CPEIHEH ILIePOXOBAaTOCTH OBEPXHOCTH 3y0OOB.

VYcraHoBIIEHO, 4TO HanOoJee BBIPAKCHHBIE M3MEHEHUS Ilie-
POXOBATOCTH TMOBEPXHOCTH 3yOoB HalOmomamuch Bo Il rpymme
(CTEKIIOMOHOMEPHBII LIEMEHT), IPU 3TOM IOKa3aHO, YTO MAaKCH-
MaJIbHBIM 3PO3HMBHBIM TOTeHIMaIoM obnanaetr Coca-cola, MUHE-
ManbHbIM — Yakult. CTaTMCTHYECKN 3HAYMMBIX Pa3IUUMil MEKILY
9po3uBHOM akTHBHOCTHIO Yakult u Frooti He ormeueHo [26].

PeSyﬂbTaTbl MPOBEACHHOIO HaMM HUCCJICHOBAHUA W HaHHBIC
JIMTEPaTyphl MOKa3alH, YTO Cpeiu (HakTopoB, KOTOPHIC BIHSIOT
Ha COCTOsIHUE 3y0OB, B YaCTHOCTHU Ha TBEPIOCTH MU U ICHTH-
Ha, 3HAYUTEIJIbHYIO POJIb UIPAeT MOTPeOICHUE Pa3INUHbIX caxa-
POCOIepIKAIIMX HAMMTKOB, a TAKXE IPOIOIDKUTEIBHOCTD, KOJHU-
4eCTBO U YyacToTa X norpebdiaenus. Ha ocHoBaHUY MOJTy4YeHHBIX
pEe3yJIbTaToOB U aHaJIN3a COBPEMEHHBIX HayYHBIX HCTOUHHUKOB I10
U3y4aeMOMy BOIPOCY aBTOPbI PEKOMEH/IYIOT [Ulsl KYyIHPOBAHHS
KapHeCcOreHHOCTH HeoOXoIuMa pa3padoTKa 1 MPOBEICHUE KOM-
ieKca NpoUIaKTHUECKUX MEPOIIPUSITHIL, BKIFOYAIOIINX Orpa-
HHUYCHHC HOTpeGJ'[eHI/Iﬂ CJ'[a}lOCTeFI U HAITUTKOB C COACPKAHUEM
caxapa Hapsy C PerysipHBIM YXOJIOM 3a 3y0amMu M PEeKUMOM
cOaJIaHCUPOBAHHOTO MTUTAHUSL.
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SUMMARY

INFLUENCE OF BEVERAGES ON THE DENTOALVEO-
LAR SYSTEM (EXPERIMENTAL STUDY)

Kosyreva T., Abakeliya K., Katbeh Imad, Tuturov N.,
Khasan A.

Peoples’ Friendship University of Russia, department of Pediat-
ric Dentistry and orthodontics, Moscow, Russia

The aim of the study was to determine the influence of various
drinking liquids on an the dentoalveolar system in rats.

The study was carried out on 25 white male rats from the nurs-
ery of Krolinfo branch of the Moscow region which were kept
in standard vivarium conditions. Age of rats-3-6 months, weight
- 150-200 grams.

The study was carried out in accordance with the ethical prin-
ciples of humane treatment of animals, in accordance with the
current legislation of the Russian Federation.

To assess the effect of consumed fluids, groups of 5 animals of
the same sex (males, females) were used. The animals were ran-
domly assigned to groups. Observation of animals was carried
out for 6 months, during this period the animals were in condi-
tions of free access to food and as drink received the studied lig-
uids ad libitum. Experimental groups within 3 months received
the following types of drink: I (control group) - tap water; The II
group - Coca-Cola; The III group - honey water; The IV group -
the distilled water; The V group - light water.

The results obtained by the authors and the data provided in
literature confirm that among the factors that affect the teeth
condition, in particular the characteristics of the hardness of
enamel and dentin, the use of various sugar-containing drinks,
as well as the duration, quantity, and frequency of their use, can
play a significant role. These factors remain largely unexplored
at present. It is obvious that in order to stop caries, it is necessary
to develop and carry out a set of preventive measures, including
limiting the consumption of sweets and beverages containing
sugar, along with regular dental care and a balanced diet.

Keywords: drinking liquids, duration, quantity, and frequency
of use of sugar-containing drinks, caries, preventive measures.

PE3IOME

BJIUSIHUE MUAIMIEBBIX )KUJIKOCTEW HA 3YBOYE-
JIOCTHYIO CHUCTEMY OKCIEPUMEHTAJIBHOE
HUCCIIEJOBAHHUE)

KoceipeBa T.®., Adakenus K.I'., Karoex Uman,
Tyrypos H.C., Xacan A.M.

Poccuiickuil ynueepcumem opyscool Hapooos, kagpedpa cmoma-
monoeuu demckozo ozpacma u opmooonmuu, Mockea, Poccus

Lenb uccnenoBaHus - YCTaHOBJICHHE BIMSHUS HOTpebiise-
MBIX JKHJIKOCTEH Ha 3yOOUeNIIOCTHYIO CUCTEMY KPBIC.
npOBe}leHO MCCJIICAOBAHUE BJIMAHUA PaA3JIMYHbIX IMHTHEBBIX

167



KHUJIKOCTEH Ha COCTOSHHME POTOBOM MOJOCTH 25 OGenbIX Kpblc-
camiiax u3 nuromHuka puuana «Kponuaho» MockoBckoit 00-
JIaCTH, KOTOPBIE COJCPIKAINUCH B CTAHIAPTHBIX YCIOBUAX BUBA-
pust. Bospacr kpsbic - 3-6 mecsnes, Bec -150+£50 1

HccnenoBanye BBIIOIHAIOCh B COOTBETCTBUU C ITUYECKUMHU
HPUHIMIIAMA TYMaHHOTO OOpalIeHHs C )KUBOTHBIMHU, COINIACHO
JIefcTBYIOIIEMY 3aKOHOATeNNbCTBY PD.

J1J1s1 OlIEeHKH ACUCTBHS MOTPEOIAEMBIX KHIKOCTEH Ha 3y0oue-
JIIOCTHYIO CUCUTEMY KPBIC UCIIOJIB30BaIM IPYIIIBI 110 5 AKHUBOT-
HBIX OJHOTO ToJIa (CaMIbl, CAaMKH) B Kax1oi rpynme. JKuport-
HbIC PacIIpeeIeHb! 10 IPpynIaM paHIOMU3UPOBAHHO.

Habnronenue 3a )HUBOTHBIMHU MPOBOAWIM B TCUCHUE 6 MecC.,
B 3TOT [EPHO]] JKUBOTHbBIE HAXOAMIIUCH B YCIOBUSIX CBOOOIHOTO
JIOCTyIIA K IUILE U B Ka4eCTBE MUThS IOJIyYaJld UCCIICLyEeMble
xuakocTr ad libitum. DKkcrepruMeHTaIbHbBIC MPYIIIBI B TCUCHUE
3 Mecs1eB NoTydalu CleIyomue BUIbl NUThs: | (KOHTpOJIbHAS

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

rpynmna) — BogonposongHas Bona; Il rpymnna — Koxa-koma; 11
rpymnmna — menosas Boza; [V rpynna — qucTwuinpoBaHHas BOJa;
V rpynna — nérkast Boza.

[Tonydennsle aBropaMu pe3yabTaThl M JaHHbIE JIUTEPATYPhI
HOATBEPKJAIOT, YTO Cpeny (pakTOpOB, KOTOPBIE BIHSIOT Ha CO-
CTOsiHHE 3y0OB, B YaCTHOCTH Ha TBEPJOCTb dMAJIM U JICHTHHA,
3HAUUTEIbHYIO POJIb UIPAeT yNOTpeOCHUE Pa3IUYHBIX caxa-
pocoaepKaIluX HAMUTKOB, MPOAOLKUTEIBHOCTD, KOJIMYECTBO
U YacTota UX norpebnenus. Ha ocHOBaHMM MOJyYeHHBIX pe-
3yJbTaTOB M aHAJIM3a COBPEMEHHBIX HAYYHBIX MCTOYHUKOB I10
H3y4aeMOMYy BOIIPOCY aBTOPbI PEKOMEHIYIOT ISl KYITUPOBAaHUS
KapHeCOreHHOCTH pa3paboTKy M MPOBEICHUE KOMILIEKCa Mpo-
(UIAKTHYECKUX MEpONPUSITHH, BKIIOYAIOLIMX OrpaHUYCHHE
HOTPeOJICHNsI CIIaJ0CTe U HAIIMTKOB C COACPKaHHEM caxapa,
Hapsiy C PeryJsipHBIM YXOJIOM 3a 3y0aMu U PEXXUMOM cOaiaH-
CHUPOBAHHOTO IIUTAHUS.

A9boydy

bo3ggd0 Lombggool gogargbs m@gebobdls o ydo-gdogms LoliEgdaby (9JL3g@Modgb@dymmo 33emggs)

B-g0boMggs, 3.0d539@0s, 0do@ goBdgbo, b.HYBYAMmgzo, o.bobisbo

@9Lgmol boenbms Igamd@mdol 9bogg@lo@dgdo, dogdgms slsgol LEMmAsGmemyools
©> MOMMEMbA00L gomgds, dmbimgo, dylgmo

3gerggol Jobobls Fomdmowygbos dJowgdymo Lombg-
900l ao3emgbols Ygnoligds yodo-gdognms Lol gdoby.

boBodgoygemos bbgoolbgs bogggdo Lombols gogang-
bol 3genggs 3-6 mgol, 150£50 5 (mbol go®mogggdols
300l @AYl dpymds@gmdsbyg (n=25), Imlgmgols menJols
3bmggargdols Lobsdgby Igy@bgmdowsb “3@ma@obgm”.
3bmggargdo 0dgmagdmebgb gogs®oydol LEsboo® @y
300md95To. 3gamggs ho@odws 3bmggagdmsb 3ydsbydo
dm3gdmdols gmogy®o 3M0bi3o3gdol sgom, Gylgmols
Q90gMs5300l dmJdgoo 3obmblgdmmmdbols dglisdsdolsw.

dogdgemo  bombggdol  mGasbobdby  dmJdgogdols
Ygnobgdolomgol  godmygbgdymo ogm  3bmggagdols
NdIBJ00, momemgyedo gomo Lgbol (3sd@o ob dgeo-
®0) 5 gbmggaon. 3bmggargdo xa9ngddo gobsfomws
A5bpmIgms.

©5330039%s (3bmggagdby dodwobsdgmdes 6 mgols
3obdogenmdsdo; o3 3g@ompdo  (3bmggargdo  0dymyg-
dmEbgh Logggdby mogolbygsmo §gemdol 3ommbdgddo,

Lolidgaoo 3o boggengy Lombggdl omgdebgb ad libitum.
X39890L  bodo  mgol  aobdsgamdsdo  dogfmwgdmws
Ygdga0 Lombggdo: T (bogmb@®mmm) xagalb — bLsb-
dgano Fgogo; II — gemgo-gmas; I — mogmols {ysao;
IV — wobBomomgogemo Fyomo; V — dbygdydo Fyoeo.
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3®P®EKT IMTPOITPAHOJIOJIA HA ITPO®WJIb HIUTOKWMHOB B SKCITEPUMEHTAJLHOM MOJEJIN
T-TMM®OIOUTOB YEJTOBEKA (KJIETKH JURKAT) IN VITRO

"Mlapamenunnse T.I., *Mamamrappumsuiau H.H., 2Enykunze M.I., 2Mauyapapuanu M.I, 'Taoyuus T.T., 2Canuxunze T.B.

"Vuusepcumem J{asuoa Aemawenedenu I pysuu; *Tounucckuti 20¢y0apcmeenHblll MEOUYUHCKUI YHUGepcument,
Hnemumym meduyunckotl buomexunonoauu um. B. Baxymawesunu,
STounucckuii 2ocydapemeennviil ynusepcumem um. M. Jrcasaxuwsunu, Ipysus

IuToKnHBI, TPOXYIHPyeMble UMMYHHBIMU KIIETKAMH HTPa-
10T KJTIOUEBYIO POJb B MMMYHOIIATETEHE3€ Pa3INIHBIX 3a0o0re-
BaHMI (BOCTIanuTeNnbHBIE 3a00N€BaHMUs KUIIEYHUKA, MapoIOH-
TuT, cuHApoM lllerpena, arepockiepos, BUpyCHAs MHPEKIHA)
[7,9,10,19,21,23,25]. Perynsamust IMTOKMHOBOTO OamaHca co-
MyTCTBYET YITyYIIEHUIO COCTOSHHUS TAI[MEHTa MPH JICYCHUH Ta-
KHX 3a00J1eBaHNH, KaK JelikeMus U nHpapKkT Muokapaa [11,15],
TIO/IaBIICHUE CEKPELUH MPOBOCHAINTENBHBIX ITUTOKHHOB CIIO-
coOCTByeT yaydlIeHnto GpyHKuuu cepamna [16,21].

DYHKIIMOHUPOBAHUE MMMYHHON CHUCTEMbI B 3HAYMTEIbHOMN
Mepe 3aBHCHUT OT OanaHca JTUMQOLUTOB, UX (HYHKIMOHATBHOMN
aKTUBHOCTH, mponudepannu u rudenu. Perymsuus ¢yHKumo-
HaIbHOW aKTUBHOCTH JTUM(OIUTOB OCYIIECTBISIETCS MOCPEN-
CTBOM ayTOPETYISTOPHBIX MEXaHM3MOB, MOIPa3yMEBAIOIINX
B3aUMOJICHCTBIE NMMYHHBIX KJIETOK C MEIHaTOpaMH HEPBHOM
¥ SHIOKPUHHOMN cucteM [4,13,14], Mogynsuun akTHBHOCTHU pe-
LETITOPOB, KCIPECCHPYEMBIX Ha MTOBEPXHOCTH KIIETOK, B YacT-
HOCTH [-apeHEePrHYeCKNX PELEeNTOPOB, CONPSUKEHHBIX C aje-
HWJIATIUKIIa3HOW CHCTEMOM, TeHepupytomeii cAMP.

MsHorouncieHHsle (hapMaKOJIOTUUECKHUE UCCIIEIOBAHNUS C HC-
MONTB30BAaHNEM Pa3IHYHBIX OE€Ta-arOHNUCTOB M aHTaroOHWCTOB
YKa3bIBalOT HA 3HAYMMYIO PETYISTOPHYIO POib OeTa-aApeHo-
peLenTopHOil cucTeMbl MeMOpPaHbI TUM(OINTOB B MATOTEHE3E
pasnmuuHBIX 3aboneBaHuil. brmokatoper Oera-ampeHopenenTo-
POB IIHPOKO HCTIONB3YIOTCS B JICUCHUH CEPACUHO-COCYAUCTHIX
(apTepuanbHas THNEPTEH3MA, HIIeMUYecKas OOJe3Hb cepala)
3aboneBannuii. VMeroTcst naHHBIE 00 MPOTHBOOITYXOJNEBBIX H
MIPOTUBOBOCTIATIUTENEHBIX d(pdeKTax Oera-aapeH0OI0KaTopoB,
WX WHTUOMPYIOIIEM JEHCTBHM Ha JKCIPECCHIO (akTopa pocTa
sunorenus cocynos (VEGF) B sxupoBoii Tkanu [8,28]. Karexo-
namMuHBI cHIDKaroT LPS-uanynupoBannyto nponykunto TNF-a,
IL-6, IL-1P, IL-10; 6mokarops! OeTa-aJpeHOPEenTOPOB MOTYT
obecneunts 3ammTy T-muMpoIuTOB OT aronrtosa [26].

B nanHoO# cTarhe C 11€IbI0 YCTAHOBIEHUS POIM HEHPOIH]IO-
KPHHHBIX MEXaHH3MOB B MpOIECcCaX MMMYHOMOMYJAIMH, HC-
cienoBaiics 3GGEeKT mponpaHoIona Ha MPOPHUIs HUTOKHHOB B
9KCIIEPHIMEHTAIbHOW MOZIENN dYeloBedecKnx T-numdonuron
(xmetxu Jurkat) in vitro.

Matepuan u metoasl. Kynsrypa nelikeMus-tpancpopmu-
poBauubIX T-kmetok (Jurkat) mmpoko mpUMeHsIeTCS A U3-
yUeHUs BO3AEHCTBUS Pa3IHIHBIX MTPETapaTOB Ha AKTUBHOCTH
T-xneTok.

Knerkn Jurkat (DSMZ-Deutshe Sammulung von
Mikroorganismen und Zellkulturen, Germania) wHKYOUpO-
Banu B OmoaktuBHOU cpexe RPMI 1640 (GIBSO), conepxa-
el MHAaKTUBHPOBAHHYIO SMOPHOHHYIO TENSYbIO CHBIBOPOTKY
(Sigma), L-rnyramun (4 MM), nenunmmnus (100 ex/min) u
crpentomunuH (100 ex/mu) npu Temmeparype 37°C u 5% co-
nepxannn CO,. DKCIEPUMEHTBI MPOBOJMINCH MPU KOHIEH-
tpamuu kiaetok 0,3-0,6x10° B 1 mut cpefsl.

C uenbio akTrBanun kietok Jurkat 4x10° kiieTok/min HHKYOH-
poBanu ¢ putoremarrmoTuHIHOM (PHA) 50 MKr/mia B ipucyT-
crBum niporpanonona (104 M) u 6e3 nero npu 37°C B TeueHue
24 gacos.

© GMN

Hmmynopepmenmuoiii  ananus. 1IUTOKMHOBBIA TpOdUIB
(IL-2, IL-10, IFN-y) B cymepHaTraHTe HWHTakTHBIX U PHA-
CTUMYJIMPOBAHHbBIX KieToK Jurkat, MHKYOMPOBaHHBIX C aHTaro-
HUCTOM [3-aIpeHOPEIENTOPOB, MPOIIPAHOIONIOM U Oe3 HETo Hc-
CJIEIOBAIH TIOCPEICTBOM HIMMYyHO(epMeHTHOTO aHanmu3a ELISA
HEMOCPEACTBECHHO M0CIIe HHKYOalu.

Craructrdeckas 00padoTKa MOMYYCHHBIX PE3YIbTaTOB MPO-
Boamiack mo mporpamme SPSS v.16.0. [Insg amanmsa pasnu-
YUl MKy CPEAHMMH 3HAYCHUSIMH HCIIOIb30BAIM t-KPUTEPHit
CTpIofeHTa, @ U3MEHEHHE co 3HadeHueM p<0,05 cunranocs cra-
THCTHYECKU 3HAYUMBIM.

PesyabTarel u obcyxnenue. [lpomykums IL-2 u IL-10
B MHTAKTHBIX KieTkax Jurkat Oblia oueHb Hu3koi; B PHA-
CTHUMYIHPOBaHHBIX KieTkax Jurkat mpomykmust IL-2 u IL-10
3aMeTHO yBenmuuBanach (P<0,05) (puc. 1 A, B). IIpompaHno-
JION 3HAYMTENIFHO CHMKai mpoxykuuro 1L-2 u IL-10 B PHA-
CTUMYTHpoBaHHBIX KieTkax Jurkat (P<0,05) (puc. 1 A, B).
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I [-2]
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ng/ml

-0.2 1

B
Puc. 1. Ilpooykyus IL-2 (A) u IL-10 (B ) 6 unmaxmuuix u
PHA-cmumynuposannwix kremrax Jurkat ¢ npucymemeuu npo-
npauonona u o6e3 neeo (1 — unmaxmmuule kiemku Jurkat, 2 — un-
makmuvle k1emku Jurkat + nponparnonon, 3 — Jurkat+PHA,
4 - Jurkat+PHA+ nponpanonon)

[ponykuus IFN-y Opiia JOBOJBHO HHM3KOW B HWHTAKTHBIX
kierkax Jurkat, a B PHA-cTUMynHpoBaHHBIX KJIETKaX - 3aMET-
Ho yBenuumnach (P<0,05), mponpaHonon 3HAYUTETHLHO CHUKAT
nponykuuio [FN-y B PHA-ctumynupoBanHbix kieTkax Jurkat
(P<0,05) (puc. 2).
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Puc. 2. Ilpooykyus I[FN-y 6 unmakmueix u PHA-
cmumynuposannvix kiemxax Jurkat ¢ npucymemeuu nponpa-
nonona u 6es nezo (I — unmaxkmuvie knemku Jurkat, 2 — un-
makmuule kremku Jurkat + nponpanonon, 3 — Jurkat+PHA,
4 - Jurkat+PHA+ nponpanonon)

IIponyxuus umrokunos (IL-2, IL-10, IFN-y) mensiache He-
3HAUUTEJBHO NOCIIE BO3ACHCTBHS IPOIIPAHOII0Ia HA HHTAKTHBIC
wietku Jurkat, 4To coBmagaeT ¢ pesysibTaTaMy HAILIMX HPe.bl-
Iymux uccnenoanuid [17,18] u yka3plBaeT, 4TO MPOIPAHOION
HE OKa3bIBAET LIUTOTOKCUYECKOTO AekcTBUs Ha T-knerku. Cie-
JI0BaTeNIbHO, HHIHOMpYIOLIee ACHCTBHE MPOIIPaHoIIoNa Ha ce-
kpeuuto [L-2, IL-10 u IFN-y B PHA-cTUMY/IMpOBaHHBIX KJIET-
kax Jurkat He sIBISCTCS CICACTBUEM IIUTOTOKCHYHOTO B heKTa
IPOIPAHOJIONA Ha KIETKU, @ PE3yJIbTaTOM ero cneluduieckoi
MHIHOUpYyIomeil akTUBHOCTH.

Pesynbrarhel HaIMX UCClIEIOBAHUM, YKA3bIBAIOIINE HA MHIU-
oupyromuii 3¢ ekt nponpanonona Ha PHA-unayunposannyio
cekperuto 1L-2, IL-10 u IFN-y uenoBeueckumu T-kieTkamu
(Jurkat), cormacyrorcst ¢ JAQHHBIMH JIUTEPATypbhl, CBHICTEIIb-
CTByIOIMMH O cHmkeHuM cekpeunu IL-2, IL-10 u IFN-y B
nuMmdonmTax Mo ASHCTBHEM MPOIPAHOIONa in Vivo | in Vitro
[5,8,24,28]. Cnenyer OTMETUTH, YTO HEKOTOPBIE PACXOXKICHUSA
MEXy HAallMMHU pe3yJbTaTaMyu U pe3yjbTaTaMH JpyTuX Hcclle-
noBarenei [5,8,24], mo Bcel BEPOSITHOCTH, BbI3BAHbI Pas3iIuyun-
SIMH B YCJIOBUSIX JKCIICPMMEHTOB, BKJIIOYAsi THIT ¥ KOJIUYECTBO
KJIETOK, KoHIeHTpauuto PHA u nporpanosiona u Bpems HHKyOa-
nuu. He6XoquMMo OTMETUTh, YTO UCIOJIb3yeMas HaMU KOHIIEH-
TpaLys IPOIPAHOIIONIA in Vitro Oblila HAMHOTO BBIIIE, YEM €ro
KOHIICHTpAIHs, UCIOJIb3yeMas OObIUHO y NAlUCHTOB C cepliey-
HO-COCYIUCTBIMU 3a00jeBaHUsIMU [24], Torga Kak B CUTyaLlUH
in vivo TIPONPAHOJION MCIOIB3YETCS B TCUECHUE IIIUTEIBHOIO
Heprosia BPEMEHH, YTO [03BOJIAET JOCTHYb KOHLEHTPALUH JIe-
KapcTBa, J0CTAaTOYHOIO JJIsi MHIMOMPOBAHHS BOCHAIUTEIbHBIX
LUTOKUHOB in vivo [12].

VYuutsiBas 3HaunMyto posib IL-2 u IFN-y B Bocnasienuu [2],
POTHBOBOCTIATUTEIBHBIN 3 dekT mponpanosona [28] MoxeT
OBITh YAaCTUYHO OOYCIIOBJIIEH €ro MOJABILSIIOLINM JIeHCTBHEM
Ha NPOAYKLMIO 3TUX BOCHAIUTENbHBIX LUTOKUHOB. [leiicTBue
BOCIHAJIUTENIbHBIX [IUTOKUHOB OOBIYHO PEryJIHpYeTCs INPOTHBO-
BOCIHAJIUTENIbHBIMA LIUTOKMHAMU. B psne uccnenosanuii y na-
[IMEHTOB C CEePJICYHO-COCYAUCTHIMHU 3a0O0JICBAHUSIMU, HA PSIY
C M3MEHEHMSIMH COZCP)KAHMSI BOCIAINUTEIbHBIX ILIMTOKHHOB B
KPOBH, BBISIBIICHBI TAaK)K€ U3MEHEHHs B YPOBHE MPOTHBOBOCIIA-
JIUTENbHBIX HUTOKMHOB (IL-10) 1 perentopoB HUTOKKUHOB (pac-
tBopuMblii TNF-perenitop-2). Cuntaercs, 4yro 6eTa-010KaTophl
MOTYT HIparh 3HAYMMYIO POJIb B PErYJSALHHA ONTUMAILHOIO
ypoBHs IL-10 B KpoBHM NALMEHTOB € CEPAEYHO-COCYIUCTBIMU
3aboneBanusmu [20].

Iporpanosnon, Kak HECEIeKTHBHBIN Oiokatop Oera-aape-
HOPELENTOPOB, LIMPOKO HCIOJIB3YETCs IJIS JICYEHUs] MHOIUX
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CEepICYHO-COCYMCTHIX 3a00JIeBaHUil, TAKUX KaK HMIIEMHYecKas
Oose3Hb cep/ua, apUTMUHM, THIICPTEH3MsI, Cep/ieuHast HelocTa-
touHocTh [1,2,3,6,27]; KpoMe TOro, MpONpaHOIo) OKa3bIBaeT
IMPOTUBOBOCHAJIMTEIIBHOE W AHTHAHIMOTCHE3HOEC ﬂeﬁCTBHe
[8,28]. BeisBien perymupyromuii 3¢ ¢GeKT mpornpaHoiona Ha
HPOAYKIHUIO IIUTOKMHOB B JUM(ONUTAX, WHOUIBTPUPYIOMINX
OITyX0J1b, U MOHOHYKJICAPHBIE KJIETKH Mepu(eprUIeckoil KPOBH
(PBMC) namnueHToB ¢ KojlopeKTaiabHbIM pakoM [8]. Ilomoxu-
TeNbHBIN AQ(EeKT MmporpaHosIona B JIeUCHUH MHOKeCTBa 3a0ote-
BaHUH YaCTUYHO OOBSCHATCS €ro PEeryasTOPHON aKTHMBHOCTBIO
Ha cexpenuto BocnanutenbHblX (IL-2 u IFN-y) u anTuBocnanu-
TeabHBIX HUTOKUHOB (IL-10).

Takum 00pa3oM, CIeayeT 3aKIIYUTh, YTO C LEIbI0 Peryis-
1y QYHKIMOHAIBHOW aKTHBHOCTU JHMM(OLUTOB, MPOTEKTOP-
HOTO M TOBPEXKJIAIOUIETO JEHCTBHSI HUTOKUHOB T-KJIETOK Ipu
pas3InuHBIX 3a00JIEBaHUAX HEOOXOIMMO YUUTHIBATH PsIIL ayTOpe-
FyJ'[ﬂTOpH])IX MCXaHHU3MOB, 06eCHe‘[MBa}OHlHX B3aHMOﬂeﬁCTBHe
HMMYHHBIX KJIETOK C Me€auaropamMu HCpBHOﬁ H SHHOKpHHHOﬁ
CHCTEM, MOJICP)KaHUE TOMEOCTa3a ITHX CHUCTEM M PEeryJsiHIo
I/IMMyHHOFO OTBCTA.
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SUMMARY

EFFECT OF PROPRANOLOL ON CYTOKINE PROFILE
IN AN EXPERIMENTAL MODEL OF HUMAN T LYM-
PHOCYTES (JURKAT CELLS) IN VITRO

ISharashenidze T., *Mamamtavrishvili N., ?Enukidze M.,
Machavariani M., 'Gabunia T., 2Sanikidze T.

'David Aghmashenebeli University of Georgia; *Thilisi State
Medical University, V. Bakhutashvili Institute of Medical Bio-
technology, 3I. Javakhishvili Tbilisi State University, Georgia

In this research, in order to establish the role of neuroendo-
crine mechanisms in the processes of immunomodulation, the
effect of propranolol on the cytokine profile in an experimental
model of human T lymphocytes (Jurkat cells) in vitro was in-
vestigated.

Jurkat cells were incubated under standard conditions. Stimu-
lation of the Jurkat cells was performed by incubation with Phy-
tohemagglutinin (PHA) (50 pg/ml) in the presence of propanon-
ol (10-4 M) and without it at 370 for 24 hours. The cytokine
profile (IL-2, IL-10, IFN-y) in intact and PHA-stimulated Jurkat
cells, incubated with and without -adrenergic receptor antago-
nist propanonol, was examined by ELISA.

The production of IL-2, IL-10 and IFN-y in intact Jurkat cells
was very low; in PHA-stimulated Jurkat cells, the production of
IL-2, IL-10 and IFN-y was markedly increased (p<0.05). Pro-
pranolol significantly reduced the production of IL-2, IL-10 and
IFN-y in PHA-stimulated Jurkat cells (p<0.05).

Cytokine production (IL-2, IL-10, IFN-y) did not change sig-
nificantly after exposure to propranolol on intact Jurkat cells,
which indicates that the inhibitory effect of propranolol on cy-
tokine secretion in PHA-stimulated Jurkat cells is not due to the
cytotoxic effect of propranolol on cells , but the result of its spe-
cific inhibitory activity.

The results of the study allow us to conclude that in order to regu-
late the functional activity of lymphocytes during various diseases,
it is necessary to take into account an autoregulatory mechanisms
that ensure the interaction of immune cells with the mediators of
the nervous and endocrine systems, maintaining the homeostasis of
these systems and regulating the immune response.

Keywords: propranolol, cytokine profile, neuroendocrine
regulatory mechanisms, T lymphocytes.

PE3IOME

IOPEKT IMMPOIIPAHOJIOJNIA HA INPO®UJIb IIHU-
TOKHMHOB B SKCIHEPUMEHTAJBHON MOJEJHA
T-IMM®OLUTOB YEJIOBEKA (KJIETKH JURKAT) IN
VITRO

Mapamenuase T.I., *Mamamrappumsuiaun H.H.,
Enykunsze M.I., 2Mavapapuanu M.I., 'Taoyuus T.T.,
2Canunkuase T.B.

"Vuusepcumem [Hasuoa Aemawenebenu Ipyszuu, *Tounucckuil
20Cy0apcmeen bl MeOUyUHCKull ynueepcumem, Mucmumym me-
Oouyunckou Guomexnonoeuu um. B. Baxymaweunu; Tounucckuil
2ocyoapcmesennolil yHusepcumem um. H. J[casaxuwsunu, Ipysus

B crathe ¢ 1enbro yCTAHOBJIGHUS POJNM HEHPOIHAOKPUH-
HBIX MEXaHHU3MOB B IIpolieccax UMMYHOMOAYJISALIUH, UCCIIEN0-
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BaJjicst 3QPeKT mponpaHoiona Ha npoduib MUTOKUHOB B IKC-
nepuMeHTa bHoi Mogenu T-muMQonuToB YenoBeka (KIeTKH
Jurkat) in vitro.

Krerkn Jurkat wHKyOupoBamu B craHmapTHbIX ycnoBusix. C
HeNbl0 akTHBaluK Kietku Jurkat nHKyOMpoBain ¢ (utoremar-
rmorranHoM (PHA), 50 MKr/mi, B IpPHCYTCTBHHM HPOIPAaHO-
nona (10# M) u Ge3 uero npu 37°C B Teuenue 24 vacos. Lluto-
kuHOBbIH npoduib (IL-2, IL-10, IFN-y) B uxTaktHbIX 1 PHA-
CTUMYJIMPOBAaHHBIX KeTKax Jurkat, HHKyOHpPOBaHHBIX C aHTATOHHU-
CTOM [3-a/IpeHOPELIEITOPOB MPOIIPAHOIIONOM U O€3 HEro, UCCiIeI0-
BAJIM TI0OCPECTBOM MMMYyHO(pepmeHTHoro ananmsa ELISA.

IIponyxuusa IL-2, IL-10 u IFN-y B HMHTaKTHBIX KJIETKax
Jurkat Obuta oueHb HM3KOH; B PHA-cTMMynnpoBaHHBIX KileT-
kax Jurkat - 3amerHo yBenmuuuBanach (p<0,05). IIponpanomnon
3HAYUTENILHO CHIDKaN npoxykimio I1L-2, IL-10 u IFN-y B PHA-
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cTuMyanpoBaHHbIX Kietkax Jurkat (P<0,05). IIpoaykims uuto-
kuHOB (IL-2, IL-10, IFN-y) nocne Bo3aelcTBHS NPONpaHoIIoia
Ha WHTAKTHbBIC KJIeTKH Jurkat MeHsTaCh HE3HAYUTENILHO, YKa3bl-
Basi, YTO MHruOHUpymoliee ACHCTBUE MPONPAHOIOIa Ha CEKpe-
10 UUTOKMHOB B PHA-cTumynupoBanubix kierkax Jurkat ne
SIBJSICTCS CIICZICTBHEM IIUTOTOKCHYHOTO 3(dexTa mponpanosio-
JIa Ha KJIETKH, a Pe3yJIbTaTOM €ro creruduueckoil HHruoupyo-
IeH aKTUBHOCTH.

Pesynbrarsl Mccnen0BaHus MO3BOJSIOT 3aKIFOYHUTh, YTO C Lie-
JBI0 PEeryisiiui (YHKLIHOHAIBHON aKTUBHOCTH JIMM(OLUTOB
HOpU Pa3InYHBIX 3a00NeBaHUSIX HEOOXOQMMO YYHTBHIBATH Pl
ayTOperﬂflTOprIX MCXaHU3MOB, 06ecneq1/13a}ou11/1x B3anUMO-
ﬂeﬁCTBHC I/IMMyHHbIX KJIETOK C Me}lI/IaTopaMl/l HepBHOI‘/)I U DH-
JIOKPUHHOM CUCTEM, TOAJIEPIKaHUE FOME0CTa3a ITHX CHCTEM U
perﬂH]_LI/I}O I/IMMyHHOFO OTBETA.

A9boydy

3Om3Gobmmmaols dmdgogds 30HM3obgdols 3Gmuzombg sesdosbols T-godgmio@gdols
(Jurkat 9x®9egd0) 9Jb3gM0dgb@H e Imwgerdo in vitro

'0.95@5Tgbodg, *6.3585dmsg@0dg0am0, 28.969J0dg, 20.85ds3500560, 'm.a0d9bos, Zm.Loboody

Wodo®mggaml sgom s@dsdgbgomols Lsb. ¢bogg@lodg@o; mdogoliols Lobgendfogm

bodgeo3obm 96039GLoGgd0, 3-dobyBodgomol Lob. Lodgwozobm dom@gdbmemyool 0bLE0@ YR 0;
J0.90085b0dg0@ols Lob. mdogmobols Lsbgedfogm 960g9@bo@gHo, bods®mnggmm

38093580, 0dy9bmdmeygmszool  3MmmiEglgddo  bgo-

OM9gbom@obymo dgdobobdgool Gm@ols wsbowagbow,

YgbTsgmogmos 3Mm3Mmabmemmenols dmddgogds 30HMmgo-
6960l 3OmRombg ssdosbols T-godgmiEo@gdols (Jurkat
IYx090960) gJl3960396@ g dmegaJo in vitro.

Jurkat @900l 0bggosGos brgdmes LESbos®-
AP 300mdgddo. Jurkat x@gegdols  LEodgaomgds
3obbmd 30900 - Bo@mdgdogagBobobmsb (PHA) 50 83p/den
0b3985300m, 37°C-bg, 24 Loswols aobdsganmdsTo, 3Gm-
35bm@emeols (10* M) msbsmdolisls ©s dobs 90693y
(30A™3obgdol 3@meomo (IL-2, IL-10, IFN-y) 0b@sd®y®
s> PHA-LE0dg@odgdyen Jurkat 9x@gogddo, 06390060 g-
e B-50®9bm@ 9393BMAgdol 5bHogmbolBmsb, 3GMm3s-
bogem@msb s dol godgdyg, gobolsbmgms 0dybmeg®-
396@ o Igmmeols ELISA-U bsdyoggdoo.

IL-2,IL-10 o IFN-y 0mbg 0b@o@ @ Jurkat g gogd-
o dogmosb odsmo ogm, boenm PHA-LE0dgm0® gdgan
Jurkat x®99ddo domo ©mbg 3390@om  Ao0bsdEs
(P<0,05). 36m3@obmamends 3b0dgbgermgbse dgodzo®s

IL-2, IL-10 @o IFN-y {o®3mJdbol @mbg PHA-LE0dgwo-
Agdyeo Jurkat gx@gogodo (p<0,05).

30A™3obgools (IL-2, IL-10, IFN-y) (o@dmgds 303G obm-
@m@ols bgdmddgegdols gmbbg 0b@sd@y@ Jurkat ¢y dg-
©9030 360dgbgemgbo o giEgeoms, Go dJoygmomgols,
M3 3OmM3Abm@meols  0b3odo@m@ymo  dmJdgwgos
3oA™obol  LgzMgaoodby PHA-LEodgmomgdyen  Jurkat
NG90 g0do oG oMol godm{ggnmo 3MM3Gsbmenmearols
AxXA9090bg 0HMAMJLoggMmo 3mJdggdom, sdedgwo dobo
1393080490 0bdododmegmo dndgogdols dgogyos.

53BmM9dL 3gemgzol Vgrga9dbg syMbmdom godm-
Bobogro sJgm ©sligghs, M @odgmio@gdol Bybiso-
900 5JBogmdol  oba@mgagmmomgdmsm  Lbgswslbgs
05535098950l EAOML  sy0EgdgEos  aomgsmolifobgdyan
0ol >ygBm@gagmsizog®o  dgdebobdgdo, GmIagdoi
9bAYbgamymagh  0dgbydo  gxdgegdols  gHMogHm-

J39gosl bgmgymo s gbmyMobymo Loli@gdgdols Ig-
©05BMMJomsb, 53 LolHgdgool dmdgmlBsbols Jgbs@hey-

690oL s 0d9by@o 3obgbol Ggyg@sios.
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BIOPHARMACEUTICAL UNDERSTANDING OF FORMULATION PREPARATION VARIABILITY
OF PLGA NANOPARTICLES LOADED WITH ERYSIMUM EXTRACT

'Ebralidze L., 'Tsertsvadze A., 'Bakuridze L., 2Berashvili D., 'Bakuridze A.

Thilisi State Medical University, Faculty of Pharmacy, ' Department of Pharmaceutical Technology; Faculty of Pharmacy,
’Direction of Pharmacognosy and pharmaceutical botany, Georgia

Polymeric nanoparticles (PNPs) are a nanotechnology-based
system fabricated for pharmaceutical purposes [2,3]. In recent
years interest towards polymer nanoparticles has been especially
increased due to their favorable characteristics in terms of sim-
ple elaboration and good biocompatibility. PNPs have a marked
role since they can bring therapeutic agents in the human body
with excellent efficiency [4,5]. In addition, they transport active
ingredients to intended position at the specified concentration
and impart stability and longer duration. Thus, PNPs are con-
sidered one of the ideal candidates for drug delivery systems
[6]. The design of a PNP delivery system requires efficient con-
trol of quality characteristics. Moreover, the development of an
unstable nanocomposition results in the uncontrolled and un-
predictable behavior of nanoparticles in a complex biological
environment [4]. That is why it is critically important to develop
nanoparticles with stable, reproducible properties. The proper-
ties of polymeric nanoparticles depends on various factors, such
as polymer nature, physical-chemical properties of active sub-
stance and target characteristics of nanoparticles. Accordingly,
understanding process and formulation variables influencing the
nanoparticles properties is very important. Though, most of the
nanoparticles preparation methods need to be developed and op-
timized [7,8]. Various process variables influence the character-
istics of nanoparticles prepared, which needs to be determined
and strictly adjusted during nanoparticle fabrication process.
The purpose of this study was to evaluate the effect of process
and formulation variables on the preparation of biodegradable
polymeric nanoparticles. Poly-lactide-co-glycolide (PLGA) was
selected as the most widely used biodegradable polymers [2],
which protects active pharmaceutical ingredient from human
defence system. Also, PLGA as a nanocarrier, is good candidate
to insure sustained release of active ingredient. PLGA based
nanoparticles were prepared by modified emulsification method
[4,7]. During experiment we studied impact of various biophar-
maceutical factors on colloidal characteristics of nanoparticles.

Material and methods. Biodegradable polymer PLGA,
Poly(D,L-Lactide-co-Glycolide, (LA:GA  50:50, MW
7000-17000),Surfactants: polysorbates-Tween 80, tween 20,
Sorbitan monooleate (MW 1310), polyvinyl alcohol (PVA,
Mowiol 8-88, MW 67,000), Kolliphor P188 (Poloxamer 188)
were purchased from Sigma-Aldrich (Germany). Organic
solvents: acetone, chloroform, 1,2-dichloroethane were pro-
vided by Tbilisi State Medical University. Freeze-dried crude
extract of Erysimum contractum Somm. Et Levier was ob-
tained from Neopharmi LTD, Tbilisi, Goergia. Crude extract
of Erysimum contractum Somm. etLevier is rich with of fla-
vanoidsand indole, pyridine alkaloids. Cytotoxic activity of
crude extract of Erysimum contractum Somm. etLevier is
also evaluated by Dr. Dali Beridze.

Preparation of the NPs (General Procedure). The polymer
NPs were prepared according to the modified emulsification-sol-
vent evaporation method. All experiments of NPs formulation
were performed at room temperature. In a typical procedure, a
definite amount of PLGA was dissolved in an organic solvent.
The organic phase was added to the aqueous phase containing
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surfactant and stirred on the magnetic stirrer at 2500 rpm. Evapora-
tion of organic phase takes place at room temperature. Particles are
washed three times with 20 ml distilled water. Nanoparticles are
washed and collected by centrifuging (15 000 g, 15 min). The influ-
ence of the different factors such as organic solvents, surfactants,
as well as a polymer concentration in the organic phase, surfactant
concentration in the aqueous phase, the organic/water phase ratio
on the NPs fabrication process was studied.

NPs Size and size distribution. The mean particle diam-
eter of NPs was characterized by size and size distribution
(Polydispersity Index, PDI). Measurement was performed by
dynamic light scattering (DLS) using a Zetasizer Nano ZS
(Malvern Instruments, U.K.) at 25°C. The MPD and PDI are
presented as an average of three individual measurements+
standard deviation (SD).

Entrapment efficiency. The amount of entrapped active phar-
maceutical ingredient (crude extract of Erysimum contractum
Somm. etLevier) was calculated by dissolving the nanoparticle
sediment into DMSO (dimethyl sulfoxide) and entrapment effi-
ciency was calculated according to the equation: EE%= amount
of extract determined in sediment x100%/applied amount of
extract. The absorbance was measured at 425 nm.

Results and discussion. /nfluence of surface active substanc-
es on particle size and size distribution. Surface active sub-
stances (surfactant) are used to reduce the surface tension and
stabilize the droplet phase during emulsification process. The
nature and concentration of the surfactant influence on particle
size, polydispersity index and their colloidal stability [5].

Low concentration of the surfactant results in colloidal
instability of the nanocomposites. While at high concentra-
tion, as surfactant acts as a solubilizing agent, the active
substance diffuse in aqueous medium and is dissolved in the
form of micelles, thus entrapmentefficiency is decreased.
This phenomenon also reduces surfactant tconcentration in
aqueous medium, which results in colloidal instability of
system [9]. Thus, determination of optimal concentration
of the surfactant is one of the critical parameters during
nanoparticle fabrication. Different non-ionic surfactants
were used in nanoparticle preparation process:poloxamer
188, sorbitan monooleate (Span 80), polysorbate 20 (tween
20), polysorbate 80 (tween 80), polyvinyl alcohol (PVA).
The NPs were prepared according to the general procedure
described above. The parameters of the NPs fabrication
process are given below: concentration of the polymer in
organic phase 50 mg/ml, organic solvent - 1,2 dichloroeth-
ane, organic phase/ water phase ratio — 1:20. Fifteen com-
position was developed to study influence of surfactants.

Empirical screening of the prepared nanocomposites was
implemented by visual evaluation of nanoemulsion. Exclusion
criteria was phase separation and formation large aggregates.
In nanocomposites where no large aggregates are visually ob-
served, biological microscope and dynamic light scattering
(DLS) are used to characterize size distribution of nanoparticles.
List of the formulations, as well as their visual evaluation results
are given in the Table 1.
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Table 1. The influence of surfactant concentration on PNPs formation

Formulation Surfactant concentration,
Type of Surfactant Visual evaluation
Ne %
1 Poloxamer 188 0.1 Complete aggregation
2 Poloxamer 188 0.5 Complete aggregation
3 Poloxamer 188 1,0 Complete aggregation
4 Poloxamer 188 2.5 Aggregation after washing step, difficult resuspendability
5 Poloxamer 188 5 Aggregation after washing step, difficult resuspendability
6 Tween 20 0.5 Complete aggregation
7 Tween 80 0.5 Complete aggregation
8 Span 80 0.5 Complete aggregation
9 Tween 80 2.5 Coalescence, flocculation
10 Tween20 2.5 NPs sedimentation problem
11 Tween 80 2.5 NPs sedimentation problem
12 Polyvinyl alcohol 5 gelatinization of aqueous phase
131 Polyvinyl alcohol 2,5 No aggregation, easily resuspendable
14 Polyvinyl alcohol 1,0 Separate aggregates after resuspension
15 Polyvinyl alcohol 0,5 Separate aggregates after resuspension

e

Fig. 2. Microscopic images of nanocompositions prepared with 2.8 % tween 80 (a), 2.5% tween 20 (b)

Considering the surfactant structure, we tried to assess the
mechanism of their influence on the properties of nanoparticles.
Investigations carried out by us proved that in compositions
with low poloxamer 188 concentration (<1%), complete aggre-
gation of polymer occurred instantly (composition 1,2,3, Table
2). While at high concentration of poloxamer 188 (2-5%) com-
posite loses colloidal stability only at purification stage. Evalu-
ation by microscope figures (Fig. 1a,b) clearly shows the col-
loidal instability mechanisms of the emulsion systems, such as
coalescence and flocculation.

The above stated phenomenon can be explained by chemi-
cal structure of poloxamers. Chemical structure of poloxam-
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ers contain hydrophilic polyethylene oxide blocks (PEO) and
hydrophobic polypropylene oxide blocks (PPO), all poloxam-
ers have similar structure, but they differ by molecular weight
and PEO/PPO ratio. Hydrophobic (PPO) blocks in poloxamer
188 is less, which results in weak interaction between the hy-
drophobic polymer (PLGA) particles and the poloxamer. This
is the reason why most of the surfactant is removed at washing
step and aaggregates are formed. The same mechanism explains
the colloidal instability of nanocomposites prepared with low
concentration (0.5%) of polysorbates (Tween 20, Tween 80) and
sorbitan monooleate (span 80), formulations Ne 6,7,8 respec-
tively (Table 1). Low concentration of the above stated surfac-



GEORGIAN MEDICAL NEWS
No 2 (311) 2021

Fig. 3a - PVA 2.5% Fig. 3b. - PVA 0.5% Fig. 3c. PVA 0.1%

tants (Tween 20, Tween 80, span 80) are not sufficient to ensure
colloidal stability of composite, visible aggregates are formed
instantly. The reason is excess of hydrophilic blocks in their
structure, which prevents from strong interaction of surfactant
and polymer particle surface. But, in case high concentration
(£2.5%) no visually detectable aggregates are formed, although
microscopic images prove colloidal instability, such as coales-
cence, flocculation (Fig. 2a,b).

When high concentration of sorbitan monooleate (span 80)
was used nanoparticle sedimentation problem occurred indepen-
dence of centrifugation speed and duration. The reason of this
problem was also in the structure of surfactant. The so-called
netlike positioning of hydrophobic blocks of sorbitan mono-
oleate (SPAN 80) in water phase prevents sedimentation of
nanoparticles (especially of small size particles).

During our experiments polyvinyl alcohol was used as a sur-
factant. There are partially hydrolyzed and fully hydrolyzed
polyvinyl alcohols. Amount of residual acetyl group in fully
hydrolyzed polyvinyl alcohol is approximately 1.5% which pro-
vides weak interconnection between the surfactant and PLGA
particle surface. Partially hydrolyzed polyvinyl alcohol contains
more hydrophobic acetyl groups (10%), that provides stronger
interation of polyvinyl alcohol to the surface of PLGA particles.
That is why partially hydrolyzed polyvinyl alcohol is preferred
for nanoparticle fabrication.

The above stated hypothesis was proved by the experiments
too, in the formulation (Nel2, 13, 14, 15), where partially hy-
drolyzed polyvinyl alcohol was used no aggregation of particles
was detected. Influence of polyvinyl alcohol concentration is
also interesting. In particular, in the experiment we used various
concentrations of the surfactant (Table 2). In case of 5% concen-
tration (formulation-12) increased viscosity of water phase pre-
vented further separation of phases and sedimentation of NPs.
Microscopic images (Fig. 3a,b,c) clearly show that the particle

- -

size is not homogeneous and they are of micro scale size (within
10-40 micrometer).

Re-suspension of nanocomposites prepared with low concen-
tration of PVA (0.1-0.5%) doesn’t occur completely. At the stage
of washing, because of removal of a surfactant, the composite
loses its stability and collected particles are hardly re-suspended.
This is proved microscopically by the presence of single aggre-
gates (Fig. 3a,b,c). Thus, application of 2.5% partially hydro-
lyzed polyvinyl alcohol provided formation of relatively stable
nanocomposites (Fig. 3a). Nanoparticles are easily re-suspend-
able, particles are of micro-size, with non-homogeneous distri-
bution, although microscopic images do not prove presence of
single aggregates. Thereafter, size and poly-dispersion degree of
formulation Ne12 were evaluated by DLS, the size and posidis-
persity index were 731.5+71.02 and 0.786+0.022, respectively.
Results demonstrate that particles at nanoscale are obtained with
broad size distribution. At the next stage, influence of other for-
mulation variables was studied to obtain nanoparticles with nar-
row size distribution.

Influence of organic solvent on NPs sizes and size distri-
bution. Selection criteria of organic phase for nanoparticle
preparation was solubility of PLGA polymer. As usual, selec-
tion of organic solvent is made empirically. Mechanism of or-
ganic solvent influence on particle size is not clearly known.
According to one of the hypotheses, organic solvent diffusion
coefficient in water can be used as an indicator of particle
sizes and distribution degree. Organic solvent with high dif-
fusion factor provides relatively small size and monodisperse
particles, while organic solvent with low diffusion factor
works on the contrary. The following organic solvents were
used in study: chloroform, 1,2 dichloroethane and acetone,
formulations are given in Table 2.

Particle size and polydispersity index in composites were
evaluated by DLS. Results are given in Table 3.

Table 2. Compositions with different organic phase

Organic phase Aqueous Phase
Formulation
Ne PLGA, mg 1,2 dichloroethane, ml | Chloroform, ml Acetone, ml Polyvinyl Water,
alcohol, % ml
13 50 1 - - 2,5 20
16 50 - 1 - 2,5 20
17 50 - - 1 2,5 20
Table 3. Influence of organic solvent on NPs size and size distribution
Formulation Ne Z-Ave (nm) Polydispersity index (PDI)
13 731+ 71 0.786+ 0.022
16 1299+ 308 0.663+0.114
17 571+ 53 0.337+0.12

© GMN
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Table 4. Impact of aqueous and organic phase ratio on the particle size and entrapment efficiency

. . o Entrapment
Composition Ne F Z-Ave (nm) Polydispersity index (PDI) .
efficiency (%)
17 (1:20) 571453 0.337+0.12 25
18 (1:10) 2745 0.228+0.012 48
19 (1:5) 23243.25 0.18+0.004 73

The obtained results demonstrates (Table 3) that organic
solvent greatly influence on NPs size and size distribution.
The obtained results proved the hypothesis regarding organic
solvent mentioned above. Improved size distribution was ob-
tained in the formulation prepared with water miscible or-
ganic solvent, acetone (formulation F17). According to the
literature data, nature of organic solvents can influence on
interaction of surfactant with polymeric nanoparticles, which
itself impactson thecolloidal stability. Apparently, in case wa-
ter miscible organic solvent is applied, number of surfactants
associated with (formulation-17). Therefore, acetone was se-
lected as an organic solvent.

Influence of polymer concentration on nanoparticle sizes and
size distribution. To determine impact of polymer concentration
on particle size we used 50 and 100 mg PLGA. The condition
of the NPs fabrication process is: polyvinyl alcohol — 2.5%, or-
ganic solvent — acetone, organic phase/ water phase ratio — 1:20.
Variable parameters: polymer concentration- 50 mg/ml, 100 mg/
ml. By increasing polymer concentration from 50 mg to 100 ml
NPs size was increased from 571 nm to 882 nm, respectively.
Polydispersity index was also increased from 0.33 to 0.68. By
increasing polymer concentration, the viscosity of the organic
phase is rised. This increases viscosity force and decreases ho-
mogeneous distribution of emulsion drops, which contributes to
formation of big size particles. Thus, 50 mg PLGA was consid-
ered as an optimal concentration of polymer.

Influence of aqueous and organic phase ratio on the entrap-
ment efficiency. Ratio of aqueous and organic phase mainly in-
fluences on the entrapment efficiency of active substances in
the nanoparticles, especially when organic solvent (acetone) is
water miscible.

Alongside with it, ratio of aqueous and organic phase influ-
ence on the particles meophology as well. Increase of aqueous
phase ensures rapid solidification of nanoparticles, their surface
is smoother with a smaller number of pores. By decreasing ratio
of aqueous and organic phase the number of pores increases,
which in its turn results in high speed of drug release.

Therefore, to achieve high entrapment efficiency of active
substance we studied the impact of aqueous and organic phase
ratio. The condition of the NPs fabrication process is: polyvinyl
alcohol — 2.5%, organic solvent — acetone, amount of PLGA- 50
mg. Variable parameters: organic phase/ water phase ratio- 1:20,
1:10, 1:5.

Impact of aqueous and organic phase ratio on the particle size
and entrapment efficiency is given in Table 4.

The obtained results (Tables 4) proved the above referred
theoretical hypothesis: decrease of aqueous medium increases
the entrapment efficiency. This is explained by the fact that,
increasing volume of aqueous phase, more active substances
migrate from organic phase to aqueous phase. This process is
more intensive when water miscible organic solvent (acetone) is
used in the formulation. This is the explanation, that in formula-
tions Ne 17 and 18 entrapment efficiency is low, 25% and 48%
respectively. Decrease of aqueous and organic phase ratio posi-
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tively influences on the particles size distribution as well. This is
explained by the fact that mixing in small volume is much more
intense and homogenous, than in case of big volume. Accord-
ing to the results optimal ratio of aqueous medium and organic
phase is considered to be 1:5. This condition obtained smaller
nanoparticles (232 nm) with narrow size distribution (0.18) and
73% of entrapment efficiency.

In summary, based on the performed experiments optimal
formulation of nanocomposite is suggested: polyvinyl alcohol
— 2.5%, organic solvent — acetone, amount of PLGA- 50 mg,
organic phase/ water phase ratio 1:5.

Conclusion. The result of the study demonstrates that the for-
mulation variables could be effectively altered to achieve the
desired characteristicsof polymeric nanoparticles. The influence
of the various biopharmaceutical factors such as type of organic
solvent, surfactant, as well as surfactant concentration in the
aqueous phase, polymer concentration in the organic phase, the
organicphase/water phase ratio on the NPs size, size distribution
and entrapment efficiency were studied. The influence mecha-
nism of different biopharmaceutical factors on the colloidal
characteristics of polymer nanoparticles has been theoretically
explained and experimentally confirmed. Based on performed
study optimal formulation and preparation method of nanocom-
posite is provided.

Acknowledgments. This work was supported by Shota
Rustaveli National Science Foundation of Georgia (SRNSFG)
[NFR 18-7943].

REFERENCES

1. E. Sah and H. Sah, “Recent Trends in Preparation of Poly (
lactide- co -glycolide ) Nanoparticles by Mixing Polymeric Or-
ganic Solution with Antisolvent,” vol. 2015, 2015.

2. B. L. Banik, P. Fattahi, and J. L. Brown, “Polymeric nanopar-
ticles: The future of nanomedicine,” Wiley Interdiscip. Rev. Nano-
medicine Nanobiotechnology, vol. 8, no. 2, pp. 271-299, 2016.

3. W. Mccarthy, “Polymeric Drug Delivery Techniques,” Al-
drich Mater. Sci., no. 5, pp. 2-5, 2016.

4. C. L. C. Crucho and M. T. Barros, “Polymeric nanoparticles:
A study on the preparation variables and characterization meth-
ods,” Mater. Sci. Eng. C, vol. 80, pp. 771-784, 2017.

5.S. M. L. Morsy, “Review Article Role of Surfactants in Nanotech-
nology and Their Applications,” vol. 3, no. 5, pp. 237-260, 2014.
6. M. Silva, A. Santini, and E. B. Souto, “Polymeric Nanopar-
ticles : Production ,” 2020.

7.RaoJ. P, Geckeler K. E., “Polymer nanoparticles: Preparation
techniques and size-control parameters,” Prog. Polym. Sci., vol.
36, no. 7, pp. 887-913, 2011.

8. R. Article, “International Journal of Pharmacology and Re-
view Article Recent biomedical applications and patents on bio-
degradable polymer-,” pp. 3042, 2014.

9. Tiirk C. T. S., Bayindir Z. S., Badilli U. Preparation of poly-
meric nanoparticles using different stabilizing agents 2009; vol.
38, no. 4, 257-268.



GEORGIAN MEDICAL NEWS
No 2 (311) 2021

SUMMARY

BIOPHARMACEUTICAL UNDERSTANDING OF FOR-
MULATION PREPARATION VARIABILITY OF PLGA
NANOPARTICLES LOADED WITH ERYSIMUM EXTRACT

"Ebralidze L., 'Tsertsvadze A., 'Bakuridze L., Berashvili D.,
"Bakuridze A.

Thilisi State Medical University, Faculty of Pharmacy, 'Depart-
ment of Pharmaceutical Technology, Faculty of Pharmacy, *Di-
rection of Pharmacognosy and pharmaceutical botany, Georgia

The purpose of this study was to evaluate effect of process and
formulation variables on the preparation of Erysimum extract
loaded PLGA nanoparticles.

The influence of the various biopharmaceutical factors such
as type of organic solvent, type and concentration of surfac-
tant, polymer concentration in the organic phase, ratio of or-
ganic phase and water phase were studied. Modified emulsi-
fication solvent evaporation method was used for preparation
of nanoparticles. Based on the performed experiments optimal
formulation of nanocomposite is suggested. Nanoparticle size,
size distribution and entrapment efficiency were determined.
Among five non-ionic surfactants polyvinyl alcohol provided
more stable nanocomposite. Influence mechanisms of different
surfactants on nanoparticle formation are provided. Water misci-
ble organic solvent, acetone obtained 232 nm nanoparticles with
improved size distribution. Entrapment efficiency was increased
to 73% by reducing ratio of organic and water phases. Based on
experiments nanoparticles with stable, reproducible properties
are fabricated.

Keywords: polymeric nanoparticle, PLGA, formulation vari-
ables, endemic plant species.

PE3IOME

OLEHKA BJIUAHUA BUO®PAPMALHEBTHYEC-
KHAX ®AKTOPOB HA CBOMCTBA HAHOYACTHI]
PLGA, COIEPXKAIIUX ODKCTPAKT ERYSIMUM
CONTRACTUM SOMM

"E6panunze JI.3., 'Ilepusanze A.M., 'Bakypunze JLA.,
bepamBuiu 1. T., 'Bakypuaze A.Jlk.

Tounucckuii 20cy0apcmeenuvlil MeOUYUHCKULL YHUsepcumen,
kaghedpa papmayesmuueckoi mexnonocuu; nanpasnenue
¢apmaroenosuu u papmayesmuyeckoii bomaruxu, I pyzus

Lenpro rccnenoBanus sIBUIACH OLICHKA BIHMSHUS Ono(apMareB-
THYECKNX (akTopoB Ha cBoiicTBa HaHouacTui PLGA, comepxa-
WX SKCTPAKT Erysimum contractum Somm.

Wzydeno BnmsHUE pasnHYHBIX OHO(ApMAIIEBTHYECCKHX (aK-
TOPOB: OPTaHWYECKUI PACTBOPHUTEINb, THI M KOHIIEHTpAIWS IIO-
BEPXHOCTHO-AaKTUBHOTO BEIECTBA, KOHIEHTPANHs MOJMMepa B
OpraHu4eckoil (hase, COOTHOIICHIE BOTHOW W OPraHUYECcKo (as.
HccnenoBaHo BIMSTHUE ISTH HEHOHHBIX TOBEPXHOCTHO-AKTHBHBIX
BEILIECTB HA CBOMCTBAa HAHOYACTHII. TeopeTHdecKn OOOCHOBAH M
9KCTICPUMEHTATBHO TTOATBEPIKICH MEXaHN3M BITUSHIS Pa3IHIHBIX
OnoapMaeBTHIECKUX (aKTOPOB Ha KOJUIOUIHBIE XapaKTePUCTH-
KU TIOJIMMEPHBIX HAHOYACTHI]. DKCIIEPUMEHTAIBHO yCTAHOBIIEHO,
YTO MOMYTUAPOIN30BAHHbIN TTOIHBHHIUIOBBIA CIIPT 00ecTe nBa-
€T KOJUIOMAHYIO CTaOMIEHOCTD HAHOKOMITO3HIINH.

© GMN

I[J'lﬂ IMPUTIOTOBJICHHWA HAHOYAaCTHL, HCIOJIb30BaJIU MO}J,I/I(I)I/IL[I/I—
POBaHHBINH 3MyIbCHOHHON MeToA. IIpennoxeHo onTUMalbHOE
COJIEpYKAHNE HAHOKOMIIO3HULIMU: TIOJTMBUHUIIOBBIHN criupT - 2,5%,
COOTHOIIICHUE BOJHOW ¥ opraHudyeckoi ¢asz - 1:5, momumep
(PLGA) - 50 M1, opraHu4ecKkuii pacTBOPUTEb - ALlETOH, aKTHUB-
HOE BEIIeCTBO - 5 M. OnpeaeneHbl pa3Mep 4acTUll, HHACKC M0-
JIMAUCIEPCHOCTHU U PIHKaHCyHPIpOBaHI/Ie AKTUBHOT'O BE€IIIECTBA.
Hcnonb3oBaHne CMEMIMBAEMBIX C BOJOH OpPraHMYECKHUX pac-
TBOpHUTENEH oOecreynBacT 0Opa3oBaHHE HAHOYACTHI[ 232 HM
U 3HAYUTCIBHO ynyqulaeT CTCIICHb AUCHEPrupoOBaHUsA YaCTHULI.
‘YMEHBIIICHHE COOTHOIICHHS BOIHON U OpraHMYecKoi (a3 obe-
CIICYUJIO yBeJ’lI/I‘leHI/IC CTCIICHU MHKAIICYJIMPOBAHWsA aKTHBHOI'O
BemecTsa 10 73%. Pe3ynbraThl uccienoBaHus IoKas3aiy, 4To,
U3MEHAA ITapaMETpPbl, MOXKHO l'lO.]'ly'-ll/lT]) HaHO4YACTHULBI C XKeJ1ac-
MBIMH XapaKTEPUCTUKAMHU.
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THE BOUNDARIES OF GENDER TOLERANCE IN THE MODERN SOCIETY
AND LEGAL STATE (REVIEW)

Zaborovskyy V., Fridmanskyy R., Manzyuk V., Vashkovich V., Stoika A.

Uzhhorod National University, Ukraine

For several decades, personal human rights have taken a promi-
nent place in legal science. However, by virtue of their specificity,
such rights have always had a particular perception on the part of
the legislator, as well as society and its moral and ethical values.
The development of gender identity should not affect the ability
to enjoy such a fundamental human right as state recognition. The
issue of normative consolidation of basic human rights arising from
gender self-identification of an individual is currently relevant to
modern democratic states, whose main focus in development are
human beings, their rights and freedoms. This is related not only
to the interests of an individual, but it is also a condition for the
progressive development of the modern state itself, since appropri-
ate regulatory regulation of emerging social relations is an effective
tool for the state’s response to changes in traditional perceptions of
society and transformation of its values.

The social concept of «gender» in the modern state

Breaking a taboo always stirs quick emotions
although attempts to rationalize may follow.
The forces of nature, however, know nothing

of this taboo, and facts remain facts.
H. Benjamin’

Gender differentiation between people defined as «man» and
«womany» occurs at different levels. In fact, there are seven as-
pects of sex: chromosomal, gonadal (gender of the sex glands),
anatomical, hormonal sex, as well as psychological, erotic-emo-
tional and social sex. Unlike the past society, in which the exis-
tence of intermediate categories — often referred to as «hermaph-
rodites» — still seemed self-evident, a strictly binary concept had
spread since the beginning of the 19" century. It declared the
single perfect congruent orientation of all seven levels of gender
as «male» or «female», and any divergence from it was consid-
ered deviant and undesirable [12].

Based on the «Chicago Consensus 2005» previously used
medical terms such as Hermaphrodite or Pseudo-hermaphrodite,
who were perceived as stigmatizing by the victims, have been
replaced by the neutral term DSD — the disorder of sex develop-
ment. Since then, medicine has used DSD as a generic term for
a large number of diagnoses with different causes, development
processes and manifestations that apply to persons who cannot
clearly identify female or male to become, genetically and/ or
anatomically or hormonally [12].

The 11th Revision of ICD is presented to the World Health
Assembly in May 2019 for adoption and to replace all earlier
Revisions from 1 January 2022. The new ICD-11 uses the term
Gender incongruence to replace all species of Gender dysphoria
and Gender identity disorders that have been removed from the
list of mental and behavioural disorders and transferred to the
section “Conditions related to sexual health”.

Gender incongruence of Adolescence and Adulthood is char-
acterised by a marked and persistent incongruence between an

individual’s experienced gender and the assigned sex, which
often leads to a desire to ‘transition’, in order to live and be
accepted as a person of the experienced gender, through hor-
monal treatment, surgery or other health care services to make
the individual s body align, as much as desired and to the extent
possible, with the experienced gender [38]. The incongruence of
childhood must have persisted for about 2 years [39].

However, the more humanity evolves and develops, the more
conflicts between science and morality are inherently incompat-
ible [43]. We believe that the conflict arises not only between
science and morality, but also between morality and genetics (in
particular, the recognition of equal rights of intersexual people?),
morality and the right to respect for privacy (for example, re-
garding the issue of sexual rights such as prostitution, same-sex
marriage, as well as the right to gender identity).

At present, there is a conflict between sex and gender, namely,
between biological sex and social gender in the modern society.

As to the issue of sex, it should be noted that it is socially
defined and is the result of the interaction of factors and pro-
cesses that operate at different biological and psychosexual lev-
els. These include the anatomical and hormonal constitution of
a person, the psychological development and resulting identity,
as well as social biography (upbringing). Sex also refers to the
role of man in society. As a rule, it corresponds to the biologi-
cal sex, yet sometimes conflicting with it. The sex of a child’s
upbringing describes the role of a child in the family and society.
When a person’s sex is registered in the Civil Status Register,
the respective sex is recorded administratively and used for oth-
er statutory purposes as a distinguishing feature. So far, this has
hindered the adoption of intersexual positions in many practical
life situations [16].

At present, gender debates have become too dangerous to
discuss the differences between what is «real» and what is our
social construction. This is too polarized an issue to allow it to
develop further and safely support the moral and psychological
aspects of children or adults. However, there is a category of
people who have repeatedly asked to stop engaging in gender
debates — a person’s intersex or intersexual people (intersexual-
ity is a simultaneous presence of both male and female char-
acteristics in an individual; intersex is a bisexual person [45]).

Such separation of intersex persons from gender discussions
is due to the fact that their gender identity is primarily char-
acterized not by social, psychological (though not excluded) or
erotic-emotional sex, but by genetic (anatomical) one. H. Benja-
min points out that intersexual people exist both in the body and
in the mind. And their disapproval affects far more morality than
science [6] (as opposed to transgender or transsexual people).

Medical or social categorization of a person as belonging to
one of the two genders or not related to either of them make a
neutral diagnosis but affect the self-perception and identity of

'Benjamin H. The transsexual phenomenon New-York: The Julian Press, Inc. Publishers; 1966.

2The conceptual clarification of the medical definition of intersexuality is an ambiguity in the classification of an individual as such,
which refers to the male or female sex, as the distinctive features reflect the atypical development of the chromosome, anatomical or
hormonal sex. These sexual variants may appear during pregnancy, immediately after birth or at a later age.
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such a person. Conflict can arise if a person with an intersex
phenotype is identified as belonging to a gender that person does
not want or cannot accept. And conversely, conflict is also pos-
sible if a person is classified as intersex on the basis of physical
characteristics, despite the fact that he is subjectively uniquely
related to a particular sex and does not consider physical differ-
ences to be significant [16].

In this respect, it may be appropriate to group all intersex per-
sons into one new collective category, such as the «third gender»
or «X» gender, parallel to female and male. Such a classification
would be incorrect because of the large diversity of intersex peo-
ple and the fact that many identify themselves as women or men,
while others identify themselves as both male and female — that
is, the third gender itself. Although there is a group of people
who do not refer to either the male, female or third gender, while
identifying themselves as a neutral gender that does not belong
to any of the above (though, we note that this problem is thus
related to the problem of only psychological dysfunction, not
physiological). Hence, the selection of gender for persons with
Gender Incongruence should, in the presence of anatomical fea-
tures, be exclusively dispositive at the state level.

Consequently, it is about gender identity. It is a social con-
struction, while sex is a concept that exists whether we perceive
it as real or not [37].

The German Ethics Council also defines sexual identity as
a general term for self-categorization of people according to
their body, hormonal abilities, feelings and biography (in-
cluding how they were brought up as a child). Sexual identity
does not necessarily correspond to a person’s physical sex
and may conflict with it [16].

Thus, we consider it necessary to highlight in more detail the
individual aspects of gender identity in the light of European
human rights guarantees.

Therefore, the «real instrumenty» that must be interpreted in
the light of current conditions is the Convention for the Protec-
tion of Human Rights and Fundamental Freedoms (the Euro-
pean Convention) [35]. The European Court of Human Rights
also defines gender identity and personal development as a fun-
damental aspect of the right to respect for privacy guaranteed
by Article 8 (clause 1) of the European Convention [1], where
freedom to determine one’s sexual identity is one of the most
fundamental elements of this article in general, and the defini-
tion of personal autonomy in particular [32]. However, the court
interpretation of the rules is general and does not reveal the ex-
act scope of the State’s obligations in this area [41].

Hence, private life is a broad term that is beyond exhaustive
definition. It includes not only the physical and psychological
inviolability of a person, but sometimes it can also cover aspects
of his physical and social identity. The right to respect for priva-
cy under Article 8 of the European Convention fully extends to
gender identity as a component of personal identity. This applies
to all persons. Elements such as gender identification, name,
sexual orientation and sexual life are within the personal sphere
that is protected by this article [33]. The European Court of Hu-
man Rights also provides that serious interference with privacy
can occur when the law of a country conflicts with an important
aspect of an individual [7], since respect for fundamental human
rights cannot meet the requirement that a person has concealed
any aspect of his or her personality.

Particular attention should be paid to the opinion of the judges
in the case «X and Others v. Austria», which concerned the vio-
lation of the right to respect for privacy and discrimination on
the basis of gender, where priority to the adoption of a child
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was given to the unmarried mixed-sex couple. «The limits of the
evolutive interpretation: «present-day conditions» or those of
the future». The point of the evolutive interpretation, as conceived
by the Court, is to accompany and even channel change; it is not to
anticipate change, still less to try to impose it. Without in any way
ruling out the possibility that the situation in Europe in the future
will evolve in the direction apparently wished for by the majority,
this does not seem to be the case, as we have seen, at present. We
therefore believe that the majority went beyond the usual limits of
the evolutive method of interpretation [40].

At present, most discussion is about legal approval of the
change of sex in official documents of a person. The case law
of the European Court of Human Rights states that the practice
of a general register of civil status acts is to use only biological
criteria of sex, namely: chromosomal, gonadal and sexual. The
fact that it subsequently becomes apparent that a person’s psy-
chological gender is incompatible with these biological criteria
does not mean that initially the entry in the acts of civil status is
a factual mistake. Only in the case of a clerical error, or when
the explicit sex of the child has been incorrectly identified, or if
there is a biological criterion for intersexuality, that is, when bio-
logical criteria do not match, will changes to the original record
be considered and then medical evidence should be provided
that the original entry was incorrect. However, there is no error
in the birth record of a person who has undergone medical and /
or surgical treatment to allow that person to assume the role of
the opposite sex [21].

In the case «S.V. v. Italy» the European Court of Justice has
stated that the refusal to grant a transgender person’s application
for a change of name before completing the process of transition
to sex through surgery was based on purely formal arguments
that did not take into account the particular circumstances of a
person. In particular, the authorities did not take into account
the fact that a person had been in the process of transition to sex
for several years and that his appearance and social identity had
long been female. In the instant case, the Court did not see what
reasons in the public interest could justify a delay of more than
two years and half in changing the name given in an applicant’s
official documents in order to reflect the reality of her social sit-
uation, which, moreover, was recognized by the national court.
The person was given 10,000 euros in compensation [32].

The arbitrary change in gender has its inherent and negative as-
pects. For example, the case of 2020 in the Russian Federation is
noteworthy. Thus, according to the Office of the Federal Service of
Bailiffs in the Kursk region, the debtor through alimony IN SIZE
of 800,000 rubles (about 11,500 euros) was wanted. As it turned
out, the man changed his gender and his passport in order to avoid
alimony [47]. A similar case occurred in Moscow in 2013 [48].

However, such neglect of parental responsibilities cannot be ac-
knowledged by gender reassignment of abuse of the right to gender
identity. Such a question depends on the other moral and ethical
qualities inherent in an individual. In this case, changing the sex
does not automatically entail changing the legal status of a person.

In our study, we consider it necessary to pay attention to the
positive aspect of modern democratic states that have deviated
from the binary concept of gender. Thus, in Germany since 2013,
in case the children «cannot be assigned to female or maley, they
must be registered in the birth register without gender [23]. In
October 2017, referring to the decision of the Supreme Court,
the Federal Constitutional Court of Germany declared unconsti-
tutional a norm according to which, at birth registration, in the
column «gender» it reflects only «female» and «male» [25]. In
August 2018, the Cabinet of Ministers of Germany adopted a
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bill amending the Law «On Civil Statusy, according to which,
if upon the birth of a child, it could not be attributed to either a
male or female gender, then legal documents can be filled in the
column «third gender», instead of leaving the columns unfilled
following the permission made in 2013 [8].

The Law on the Legal Status of Persons with Sexual Disabili-
ties in Iceland provides for passive gender registration, marked
«X» [26].

In 2018, the court in the Netherlands, in dealing with the case
of protection of intersexual rights, stated in its decision that due
to «social and legal changes it is time to recognize the third
gender» [4]. In June 2018, the Austrian court approved a third
gender identity in legal acts [5]. It is believed that such gen-
der legalization was facilitated by the recognition of the famous
Belgian model Hannah Gabi Odell in her gender affiliation with
intersexual people, as she had said, to «break the tabooy» [28].

The problem of protecting gender-diverse individuals has al-
ready been the subject of our scientific research, where we have
come to the conclusion that personal human rights, such as the
right to gender identity, have already been realized. However,
sometimes the legislator does not want to take responsibility for
developing a mechanism for their practical implementation, due
to the fact that the legalization of such rights at the legislative
level of a country requires a certain leap in the public conscious-
ness, the size of which depends on the mentality of the people of
each individual country [42]. It is also inadmissible to recognize
human rights in the rule of law only after they have been found
guilty by a court. Sometimes, in exceptional circumstances, such
a state of affairs can be justified in the constant development
of social relations, when the law simply does not have time to
adjust to such relations. Although in most states there is a legis-
lative provision that, in cases provided by law, allows a person
to change their gender in official documents upon application,
we consider it a positive manifestation of democratic states that
most of them have officially recognized the third gender.

One of these countries was France, where as early as 2012 it
was proposed not to label women with different names depending
on their marital status as appropriate, but to use a neutral designa-
tion [14]. However, the country «slowed down» this process [15].
We believe that this may be due to the French policy aimed at ex-
cluding gender-neutral language in the official texts [3].

The Netherlands has gone much further in this regard. In par-
ticular, in various institutions of the country, official advertise-
ments do not distinguish between men and women at all, but
use common terms to define and refer to any gender [13]. For
example, instead of the official address «ladies and gentlemeny,
phrases «dear Amsterdamersy, «dear visitorsy, etc. are used.

Manifestations of gender identity in various aspects of
public life

«If I didn 't define myself for myself,

I would be crunched into other people’s
fantasies for me and eaten alivey

A.G. Lorde

The problems of the legal protection of human rights must be
recognized by the world community, and such recognition can
be achieved by the state and society in which they live, provided
that their security is real in the context of human progress [46].

In recent years, there has been an increasing spread of «gender
neutrality» policies in the international arena in various aspects
of public life. However, whatever psychological or emotional-
erotic sex is not inherent in the DSD person (Since 2022 accord-
ing to ICD-11 — Gender Incongruence), in particular, the tran-
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sitional person (transgender), both male and female sexes still
have features that are not medically and surgically eliminated.

For example, this issue refers to the category of men’s and
women’s sports. The issue under consideration came as a re-
sult of a lawsuit filed by intersexual runner Caster Semenya
against the International Association of Athletics Federation in
the Court of Arbitration. Under the new rules for women estab-
lished by the Association, some runners were forced to lower
their testosterone levels to be allowed to compete. Such DSD
rules require that Caster Semenya and other athletes with differ-
ent sexual development artificially lower their testosterone lev-
els to participate in competitions, in particular in which Caster
Semenya has won many medals [29]. The Court of Arbitration
for Sport dismissed C. Semenya’s claim for the actions of such
rules of the Association for women.

In the court’s ruling on the legality of testosterone levels
for DSD athletes, individual trans-lobby groups require that
this should be applied to all athletes, and that the biological
sex should be replaced by an «athletic gender». For example,
J. Harper argues that the sex assigned at birth does not deter-
mine the athletic potential of future adults and should not be the
sole criterion for the division of athletes into male and female
categories. The author states that gender identity alone should
not be used to determine the sport category appropriate for that
person. As an alternative to the strict use of a sexually identifi-
able or gender-specific athlete, an athletic gender may be used
to separate gender in other arenas from the appropriate category
of competition for athletes. The athletic gender can be spoken
about in much the same way as other aspects of gender in the
sense that it is one of its aspects — it is separate and potentially
either identical or different from a legal or sex-specific gender.
If fair competition is assessed, then gender should be determined
using a scientifically sound metrics, based on performance. If it
is recognized that athletic gender differs from social gender, then
it follows that the placement of an athlete in the sport category of
both men and women does not affect their self-identifying social
gender and, therefore, the way that an athlete lives separately
from each other, from sport. Thus, the concept of athletic gender
can be a powerful idea that resolves many of the conflicts men-
tioned earlier. For example, the argument that intersexual ath-
letes or transgenders are bound to be stigmatized if they are un-
able to compete in the female category due to high testosterone
levels loses its validity if the athletic gender is clearly different
from the social gender. The concept of athletic gender can also
be an effective contraindication for passing the required tests. If
athletes can be divided on the basis of a standard physiological
test, such as testosterone levels, then there is no longer any need
to resort to an Allen test-based methodology. This suggests that
testosterone levels are the single and best factor in sports per-
formance [18]. Although some scholars believe this statement is
false and unscientific. For example, A. Lee points out that trans
activists never confirm their position with evidence by appeal-
ing to calm, rational negotiations with informed people. In par-
ticular: 1) what about testosterone during the period of growth
and maturation? 2) how about cellular male muscle memory? 3)
what about the obvious physical and biomechanical differences
between men and women? There are many very compelling
reasons why sport has always been divided into gender (non-
gender) categories for justice [24].

Unfortunately, some trans-activist organizations do not want
to be aware of such differences. For example, the introduction
of gender neutral restrooms, i.e. shared restrooms for boys, girls
and DSDs, has been widely publicized in the UK. This deci-
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sion was made contrary to the opinions of parents and teachers,
as the result of it the girls were skipping school, «because of
fear of further ridicule by the boys». The issue was also raised
because a representative of the Transgender Trend parental elec-
tion group later stated that «trans-activist» organizations mis-
informed schools that they were violating equality laws if they
did not make the toilets unisex. It was noted that there are clear
exceptions in the current equality laws which mean that hav-
ing same-sex (provided for each sex) restrooms is absolutely
legal [27]. Following another «splash» of transgender workers,
British schools have also begun to introduce gender neutral uni-
forms, including skirts for boys [22].

Gender education has also influenced another private school,
St. Paul’s, where in 2017 students were allowed to use names
and wear the opposite sex uniform in case they determined their
gender. The former head of the private school says some stu-
dents are transgender just to be cool and «cause turbulence»
[31]. We believe that this tendency may have a negative impact
on the psychological stability of other students who, in virtue
of their age, do not realize the difference and see no boundaries
between psychological gender and self-integration into society.

Gender issues have also touched the business sector. Thus,
the Victoria’s Secret global brand, which annually broadcasts
its fashion shows around the world, has been criticized for not
including «plus» or transgender models, as the fact that the com-
pany is a leader in its industry, it must at least try to keep up
with the times and show some support for diversity. In 2017,
Ed Razek, the marketing executive of the parent company, was
interviewed by Vogue, stating that transgender individuals will
not be involved in the show, as traditional beauty standards are
a marketing strategy for the company and its focus is special-
ized («We market to who we sell to, and we don’t market to the
whole world») [30]. The result of this interview was a call from
trans activists to publicly boycott the purchase of branded goods
as well as the resignation of manager E. Razek [19].

We agree with the view that social life is regulated both by
law and different types of social rules. In many areas, social self-
regulation can produce better results than legal norms [41].

However, despite the somewhat aggressive tactics of individ-
ual trans groups in promoting gender equality in all aspects of
public life, there are positive developments in the dissemination
of gender-neutral language in the international arena.

Thus, we can see an increasing spread of a «gender neutral-
ity» policy. For example, the introduction of gender-neutral lan-
guages is positive. Yet, in 2008, the European Parliament adopt-
ed a Gender-neutral language recommendation in the European
Parliament [10], which provided for the use of gender-neutral
common phrases to eliminate discrimination. In 2018, this docu-
ment was updated and supplemented, in particular defining the
concept of gender-neutral language, as well as another objec-
tive of implementing such a language policy by states recogniz-
ing the reduction of gender stereotypes, the impetus for social
change and the achievement of gender equality [11]. In addition,
in February 2019, the European Commission adopted the «Eng-
lish Style Guide», where the section ‘Inclusive Languages» en-
visages the use of gender-neutral language for men and women,
as well as for LGBT people [9].

However, few countries recognize such language policy. One
of these countries is France, which suggests not to label women
with different names depending on their marital status as appro-
priate, but to use a neutral designation [14].

Besides, in 2016, the House of Commons of Canada over-
whelmingly passed a private member’s bill that would alter the
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national anthem by replacing “in all thy sons command” with
“in all of us command” as part of a push to strike gendered lan-
guage from O Canada [34].

This gender-based tolerance has also affected the film indus-
try. The Berlin International Film Festival has opted to make its
acting awards gender-neutral, meaning the prizes for Best Actor
and Best Actress will be condensed into a Silver Bear for Best
Leading Performance. And the supporting awards will become a
Silver Bear for Best Supporting Performance [17].

In 2019, the Merriam-Webster dictionary added «they» as a
pronoun for «a single person whose gender identity is not two-
fold» [36]. The gender-neutral pronoun «hen» was also intro-
duced by the official Swedish dictionary [2].

Ukraine is moving in the opposite direction, where in 2019
new rules of the Ukrainian spelling were adopted, which, on
the contrary, determine the formation of nouns from masculine
nouns to identify women (asmopra, peoaxmopxa, mavicmpunsi,
namponeca) [44,49].

P. Jakiela and O. Ozier argue for a strong negative link be-
tween gender languages and women’s participation in the work-
force. Such results are consistent with research in psychology,
linguistics, and anthropology, suggesting that languages form
thinking patterns in a subtle and subconscious way. Languages
are an important part of our cultural heritage, and it would be
inappropriate to assume that some languages are detrimental to
women’s development or rights. However, languages develop
over time; the direction of their evolution is determined both
by individual choices (for example, whether to use pronouns
such as «he» or «shey), and gender-neutral alternatives such as
«they») and conscious decisions by public authorities and other
thought leaders (such as major newspapers and magazines). As a
result, people have to think about the social implications of their
language choices, because the nature of the language we speak
shapes the way we think as well as the way our children will
think in the future [20].

Thus, the recognition of gender neutrality as one of the stages
for further recognition of human rights of the fourth generation
has long been widely known in the international community (al-
though it has an advisory character). However, sometimes the
legislator does not want to take responsibility for developing
a mechanism for the practical realization of individual human
rights of the fourth generation, which is explained by the fact
that the legalization of such rights at the legislative level of a
country requires significant changes in the social consciousness,
the extent of which depends on the mentality of the people of
each country. As for Ukraine, its own established mentality casts
doubt on its further development in this direction (in particular,
it concerns the legalization of LGBT rights, which is now quite
relevant in the territory of European countries).

Conclusion. Summarizing our research, we note that the
legislation of most democratic states adapts to the require-
ments of the present, in particular in terms of recognizing the
gender identity of a person through the legislative enshrining of
the third gender in official documents. Thus, individuals with a
Gender incongruence can finally emerge from the shadows by
self-identifying themselves in society as full members.

These positive measures have mostly been interfered with by
intersexual people, who also differ in their unwillingness to en-
gage in global gender discussions between society and transgen-
der and transsexual representatives. Such passivity of intersexu-
als has shown a real result in the development of a society whose
traditional ideas are «ready» for their acceptance into society as
full members with the gender of men and women.
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However, some trans-activist groups believe that this is not

sufficient to reject all rules of gender tolerance and ethics. The
latter do not take into account the fact that society also needs
to adapt to the changes that are currently taking place in the es-
tablished traditions of the world. This is especially true of the
socialization of persons whose psychological gender differs
from the physiological one. It takes time to reach the true goal,
namely, the equality of male, female and «X» gender, while pre-
serving the moral values of humanity.
Based on a case law study of the European Court of Human
Rights, we state that components such as gender identification,
first name, sexual orientation and sexual life belong to a person’s
private life. Violation in this area by the state most often occurs
in relation to the legal recognition of gender identification of
transitional persons who are at the intermediate stage between
the initial phase and the absolute transition. This may refer to
both the lack of legislation in the absence of appropriate legal
regulation of the issue and the categorical attitude of the authori-
ties to this issue if the law submits its decision to such bodies.
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SUMMARY

THE BOUNDARIES OF GENDER TOLERANCE IN THE
MODERN SOCIETY AND LEGAL STATE (REVIEW)

Zaborovskyy V., Fridmanskyy R., Manzyuk V.,
Vashkovich V., Stoika A.

Uzhhorod National University, Ukraine

The paper highlights the features of differentiation of the fol-
lowing concepts: «sex», «gender», DSD and Gender incongru-
ence. Such criteria of a person’s sex as psychological and social
gender in the aspect of a person’s right to gender self-identifi-
cation are distinguished. The case law of the European Court
of Human Rights on guaranteeing the right to gender identity is
under study. The second part deals with the international experi-
ence of gender policy outcomes in various aspects of public life,
in particular sports, education and business. Emphasis is placed
on the positive aspects of gender-neutral (inclusive) language in
the world as a key feature of a gender-tolerant democratic state.

Keywords: gender, sex, intersex, gender neutrality, gender
language.

PE3IOME

T'PAHUILI TEHJIEPHOI TOJIEPAHTHOCTH B CO-
BPEMEHHOM OBLIECTBE ¥ IPABOBOM I'OCYJIAP-
CTBE (OB30P)

3abopoBckuii B.B., ®puamanckuii P.M., Mau3wok B.B.,
BamkoBuu B.B., Croiika A.B.

Vorceopoockuii nayuonanvuwitl ynugepcumem, Yxpauna

B crartbe ocBemeHs 0COOCHHOCTH Pa3rpaHUUYEHUs CIETYIO-
IMX TIOHSATHI: «TIOI», «T€HeP», PACCTPOHCTBO MOIOBOTO pas-
BUTHS ¥ TeHIEPHOE HECOOTBETCTBHE. BhIeNeHBI Takue KpHTe-
pHU TI0JIa YeT0BeKa, KaK ICHXOMOTNIeCKHH U COMUATbHBII MO
B aCIeKTe IpaBa 4eJIOBEKAa Ha T€HJICPHYIO CaMOWACHTH(UKa-
nuto. M3yueno npenenenTHoe mnpaso EBporelickoro cyaa o mpa-
BaM YeJIOBEKa O TapaHTHSX IMpaBa Ha TEHACPHYIO HACHTUIHOCTS.
IIpoananu3nupoBaH MeXIyHApOIHBIN ONBIT AOCTHXKEHUS PE3ylb-
TaTOB T€HJICPHON MMONUTHKH B Pa3IHIHBIX chepax oOmecTBEHHOM
JKH3HH, B YACTHOCTH B CIIOPTE, 00pa3oBaHuHU U Om3Hece. [lemaercs
AKIeHT Ha TIO3UTHBHBIC ACTEKTHI T'€HIEPHO-HEHTPAIbHOTO (HMH-
KITFO3WBHOTO) SI3bIKa B MHpPE KaK Ha KIIFOYEBYI0 OCOOCHHOCTD T€H-
JIEPHO-TOJIEPAHTHOTO JEMOKPAaTHIECKOTO TOCYIapCTBa.
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