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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTATHH B PEAAKITHIO HEOOXOINMO COOTIONATh CISAYIONINE TIPABHIIA;

1. CraTps 1oyKHA OBITH MPEJCTaBICHA B IBYX DK3EMIUISIPAX, HA PYCCKOM MM aHTIIUHCKOM SI3bI-
Kax, HarleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OHOIl CTOPOHE CTAHIAPTHOIO JIUCTA ¢ INMPHHOI
JIEBOTO NOJIsI B TP caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBIH WPUQT U1 TEKCTa Ha PYCCKOM U
aHruiickoM sizpikax - Times New Roman (Kupuaauma), 11 TekcTa Ha TPY3WHCKOM SI3BIKE CIIETyeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykornvcu, HaneyaraHHOW Ha KOMITBIOTEPE, JTOJDKEH
651TH IprTOskeH CD co crarbeit.

2. Pa3mep craTbu 10JKEH OBITH HE MEHEE IECSTH 1 He OoJiee 1BaALaTH CTPAHUI] MAIIHOIINCH,
BKJIIOUAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPY3UHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIIEHBI AKTYyaJIbHOCTh JJAHHOTO MaTepHalla, METO/IbI U Pe3YIIbTaThI
MCCIIeIOBaHUS U UX 00CYKACHHE.

[Ipu npencTaBiIeHN! B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJIMYECTBO SKCIEPUMEHTANBHBIX KUBOTHBIX, PUMEHSBIINECS METOABl 00e300NMBaHUs U
YCBIMICHHUS (B XOJ€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha HOJICTPAaHUIIbI) Pe3lOMe Ha AHIIIUICKOM,
PYCCKOM M I'PY3HHCKOM $I3bIKax (BKJIIOYAIOLIEE CIEIYIOLINE pa3aesbl: Lielb UCCIeI0BaHNs, MaTepHua U
METOJIBI, PE3YJILTATHI M 3aKIFOUSHHE) U CIIUCOK KITtoueBbIX cioB (key words).

5. Tabnuupl HEOOXOIUMO NPENCTABIATE B Ie4aTHOM hopme. DoTokonuu He TpuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIAX J0JKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBICHBI.

6. dororpadun OIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIHMHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxXeHnH. PUCYyHKH, yepTeKu U IuarpaMmbl ClIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff hopmare.

B noanucsix k MukpogotorpagusM cieayeT yKa3bBaTh CTEICHb YBEIMUCHNUS YePEe3 OKYIISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIPETHALIUU CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHun crared B kypHanm MHI nmpocum aBTOpOB cobmronars
NpaBuIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OHOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMHUTETOM PEIaKTOPOB MEAMIMHCKUX IKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://ww .nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax /101 OPUTHHATIBHOM CTaThU MPUBOIUTCS OMOIHOrpadguyeckuii cnucok. B crnmncok murepa-
TYPBI BKJIFOUAIOTCSl BCE MaTepUalibl, HA KOTOPbIE UMEIOTCS CChUIKM B TeKcTe. CIHCOK COCTaBIsIETCs B
andaBuTHOM MOpsAKEe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUruHana. B
CIMCKE JINTEPATYPhl CHavYajIa MPUBOIATCS PaOOThI, HAIMCAHHBIE 3HAKAMU TPY3MHCKOTO andaBuTa, 3aTeM
KupWwuien u naruauneid. CChUIKM Ha IUTUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPATypbl. bonbmma-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 IMOCTETHNUE 5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJICHUS BU3Y U CONPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAlledaTaHHbIe Ha OJIaHKe
Y 3aBE€PEHHBIE MOJIHCHIO U TIEYaAThIO.

10. B koHIe cTaThU IOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIy:KeOHBIN M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca WM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBILIATH IISTH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCIPaBIATh cTarhbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCsS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HenomycTuMoO HarpaBieHHE B pefaklMIo padoT, MPeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3AHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IMPaBUJI CTATbU HE PaCCMaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staffare 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, offic and home phone numbers and addresses or other non-offic 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 STRATEGY FOR LARGE EXTRACEREBRAL SUBTENTORIAL TUMORS

Palamar O., Huk A., Okonskyi D., Teslenko D., Aksyonov R.

Romodanov Neurosurgery Institute, Department of Endoscopic and Craniofacial Neurosurgery, Kyiv, Ukraine

Extracerebral subtentorial tumors make up to 20% of all intra-
cranial neoplasms. The most common among them are vestibu-
lar schwannomas and meningiomas [6].

Many patients seek a nurosurgery at the stage when the tu-
mors are large (larger than 3 cm in diameter) and this is in spite
of morden methods of neuroimaging [7]. Uppon admision the
patients condition quiet complicated difficul partly due tumor
size, partly due CSF blockage [10].

Under these conditions, radical surgery over large subtentorial
tumors is associated with a high risk of postoperative complica-
tions [13]. Despite siagnificant development of imaging tech-
nology, intraoperative monitoring, and microsurgical treatment,
problems one of tottal and safe large subtentorial tumors removal
remain unsolved. The most critical problem relating to large tumors
of this localization is postoperative edema [5,15]. Also brainstem
ischemic stroke is not rare and this would partly due to the tumors
overgrowthing the vertebral and basilar arteries [9].

Material and methods. Retrospective analysis of 59 patients
with large (more than 3 cm) tumors to the posterior cranial fossa
operated over 2015-2019 yy.

Tumors localization: Most of the cases presented with subten-
torial meningioma patients - 23 cases (39% of the total).

Petroclival meningiomas were most observed among of them in
13 cases (22% of the total); Foramen magnum meningiomas oc-
curred in 5 patients (8.5% of the total), the same number of pa-
tients had tentorium meningiomas - 5 patients (8.5%); The second
group, by the number of observations, were patients with vestibular
schwannomas - 22 (37.2% of the total group with large subtentorial
tumor patients). Clival chordomas were observed in 6 cases (10.2%
of the total). Posterior fossa cholesteatomas - 3 patients (5.1%);
foramen jugular schwannomas (3 patients) were uncommon and
occurred in only 5.1% of the total number of patients with large
posterior fossa tumors. The smallest number of patients occurred
with large paragangliomas and was 3.4% (2 cases) of the total.

Tumor size was important in managin of the patients and
planning the surgical strategy. The average size tumors. Average
size of vestibular schwannomas were 3.3 cm (with a maximum
size of 5.5 cm). Petroclival meningiomas was on average 3.1 cm

in diameter (with a maximum size of 4.9 cm). At the same time
the foramen magnum meningiomas were slightly smaller, their
average size were 3.2 cm and the maximum size was 3.9 cm.
Tentorium meningiomas were the largest in their histological
group and reached on average 3.6 cm, with the maximum size of
5.2 cm. Even larger in size there were the clival chordomas with
the posterior cranial fossa spread. Their average size reached 4.5
cm, with the maximum size as high as 7.8 cm. The average size
of the foramen jugular schwannomas were 3.1 cm, and the maxi-
mum were 5.0 cm. The maximum size of the paragangliomas
were 3.9 cm, the average were 3.3 cm. Posterior cranial fossa
cholesteatomas - 3.3 cm (maximum - 4.5 cm).

Results and discussion. Large benign extracerebral tumors
have slow growth and long time stay asymptomatic. This leads
to brain stem compression and excessive tumor vascularization.
The main point of the surgery is the safely while maintaining
radicality tumor removal. For example, the number of neuro-
logical complications in patients with petroclival meningiomas
can reach up to 41%, while their quality of life postoperatively
decrease from 80 to 70 points by Karnofski scale [12].

The combination of approaches make it possible to decreases
at the very early stage the intracranial pressure [3]. This would
give a possibility to perform tumor dissection, critical vascu-
lar structures dissection on the relax brain decrease intracranial
pressure. Having riched decrease in intracranial brain pressure,
thus decreasing at the early clean operative field makes it re-
markably decrease complications while doing dissection espe-
cially brain sterm, critical vascular and nerve dissection. Tumor
debulking at the first stage using different surgical approaches
thus achieving subtentorial decompression make it possible to
early visualize vertebrobasilar arteries with their branches. Whit
this in mind preventing any injury to them.

Also combination of approaches at a time over giant subtento-
rial tumors removal prevents and decreases the risk of postoper-
ative complications such as meningitis (no intraoperative trauma
to the cerebellum), strokes (subtentorial vessles clearly seen at
the tumor early debulking) [11]. Surgery strage depending relat-
ing to tumor location (Table 1).

Table 1. Surgical approaches to large subtentorial tumors

Surgical approach

Number of operations

Pathology

Vestibular schwannomas (22)
Petroclival meningiomas (8)

Suboccipital retrosigmoid approach 37 37 Tentorium meningiomas (5)
(in combination with presigmoid approach 4) 4 Posterior cranial fossa cholesteatomas (3)
Paragangliomas (2)
Foramen magnum meningiomas (1)
. . Petroclival meningiomas (5)
Endoscopic endonasal transclival approach 9 Clival chordomas (4)
Endoscopic transoral transclival approach 2 Clival chordomas (2)
Far lateral approach 7 Foramen magnum meningiomas (4)

Foramen jugular schwannomas (3)

© GMN



Suboccipital retrosigmoid approach — 37 cases (in com-
bination with presigmoid approach — 4 cases). Considering
that posterior cranial fossa tumors can reach large size thus
causing intracranial pressure. Retrosigmoid approach used
along may cause trauma to the cerebellum and brain sterm
[4]. Tractions applied to the cerebellum during access to the
tumor may be damaging cerebellum, which is manifested in
postoperative edema or even intracerebellum hemorrhage. To
avoid this in 4 cases (where was especially large subtento-
rial tumors) we did presigmoid approach to debulking tumor.
Presigmoid approach would give us direct exposure of a
large petroclival tumor or vestibular schwannoma immedi-

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

ate debulking does achiving decompression and decrease a
subtentorial pressure. We would further procced it retrosig-
moid approach at the one would give better tumor dissection
especially this dissection would ready be done on relaxed
cerebellum. This is particularly important for petroclival me-
ningioma, their consistency expect to be solid. (Fig. 1).

For less solid tumors (like vestibular schwannomas) it may be
used retrosigmoid approach along expectine tumor is sucktible
at very early stage. Still in tumor debulking is on the top of the
page as it is only decreasing intracranial subtentorial pressure
may give posibility to perfom save tumor dissection (expecial
critical structures and brain stem (Fig. 2).

Fig. 1. Petroclival meningioma, 44x30x42 mm (MRI preop - Fig. 14).
Retrosigmoid approach in combination with presigmoid approach (Fig. 1B), total tumor removal (CT after op - Fig. 1C)

Fig. 2. Vestibular schwannoma, 47x62x41mm (MRI preop - Fig. 24, B, C).
Retrosigmoid approach, total tumor removal (CT oafter op - Fig. 2D, E, F)
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Also we used combination of approaches in foramen jugular
schwannomas - these tumors rich large size as they have a
long asimptomatic period. Presigmoid approach in this case
achive the same purpose early tumor debulking, subtentorial
decompression subsequently with safe tumor dissection using
retrosigmoid approach. Most important combination of ap-
proaches (retrosigmoid and presigmoid) achive avoid trauma
of the cerebellum and prevent such complications as menin-
gitis in postop period (no trauma, no edema, no intracerebel-
lum hemorrhage) (Fig. 3).

Endoscopic endonasal transclival approach — 9 cases and en-

doscopic transoral transclival approach — 2 cases. The clivus and
the ventral surface of the brainstem are the most difficul to ac-
cess in the skull base surgery [14].

Despite the active evolution of various surgical techniques in
recent decades, the treatment of the clival tumors and the sur-
rounding anatomical structures is still a challenge for the neuro-
surgeon [1]. The use of endoscopic endonasal and or transoral
transclival approaches provide an access to the ventral surface of
the pons, as well as the medulla oblongata, C1, C2 vertebrae [2].
This is especially important for chordoma, chondrosarcoma and
extradural tumors with intradural growth (Fig. 4).

Fig. 3. Foramen jugular schwannoma, 50x39x42 mm (MRI preop - Fig.34, B, C).
Retrosigmoid approach in combination with presigmoid approach (Fig. 3F), total tumor removal (CT after op - Fig. 3D, E)

Fig. 4. Clival chordoma, 60x48x42 mm (4, B - MRI preop)

© GMN

Fig. 4. The same case. MRI after I stage. C,D - Endoscopic
endonasal transclival approach.

MRI after Il stage. E, F — retrosigmoid approach. Total tumor
removal
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Fig. 5. Foramen magnum meningioma ventro-lateral localization (CT preop - Fig. 5 A, B). The far lateral approach in combina-
tion with transcondylar approach and suboccipital retrosigmoid approach. Intraoperative neuromonitoring CN XII. Intraoperative
neuromonitoring of pyramidal tracts. Total tumor removal, Simpson Il (CT oafier op - Fig. 5 C, D,E)

The far lateral approach was used in 7 cases. The far lateral ap-
proach — it is a modification of the traditional lateral suboccipital
approcah, which provides adequate exposure of the ventral part
cranio-vertebral junction [8], early vessels identification, as well as
the absence of any traction on the neuroaxis structures (Fig. 5).

Radicality: There was gross total tumor removal in 49 pa-
tients (83%). We performed subtotal tumor removal in 5 patients
(8,5%): 4 of them with vestibular schwannomas and 1 patient
with foramen jugular schwannoma. We did partial tumor remov-
al in 5 cases (8,5%): 2 patients with clival chordomas; 2 cases
with vestibular schwannomas; 1 patient with foramen magnum
meningioma.

Complications occurred in 15 patients (25%). Facial palsy of
varying manifestations occured in 13 patients (22 %). In 8 of
them - temporary, in 3 - permanent, in 2 cases — facial nerve
reinnervation done). Meningoencephalitis was observed in 2
cases. Karnofsky scale in patients was >70 points, in all of them.

Postoperative mortality observed in 3 patients (5.0%) with
large vestibular schwannomas: 1 patient died of cardiac com-
plications (on the background of atrial fibrillation), 2 patients
died of meningoencephalitis (10 day and 15 day after surgery,
respectively. Bacterial culture - Klebsiella pneumoniae).
Conclusions. 1. The use of ventral craniobasal aprroaches and
their combination with posterior-lateral approaches to the large
subtentorial tumors allows rapid and early, effective brain stem
decompression and subsequent safe and total tumor removal.

2. Ventral decompression of the brain stem structures (endoscop-
ic endonasal and transoral approaches, presigmoid approach,
extreme lateral approach) prevents neurological complications
thus early patients activation.

3. Neurological complications (facial nerve palsy with diffe -
ent manifestations) in most cases was temporary and regressed
within 3-12 months.

4. Postoperative mortality of 3 patients - 5.0% (out of 59 pa-
tients) can be reduced by intensifying perioperative patient’s
management.
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SUMMARY

SURGICAL STRATEGY FOR LARGE EXTRACERE-
BRAL SUBTENTORIAL TUMORS

Palamar O., Huk A., Okonskyi D., Teslenko D., Aksyonov R.

Romodanov Neurosurgery Institute, Department of Endoscopic
and Craniofacial Neurosurgery, Kyiv, Ukraine

Radical surgery over large subtentorial tumors is associated with
a high risk of postoperative complications. Despite significant de-
velopment of imaging technology, intraoperative monitoring, and
microsurgical treatment, problems one of tottal and safe large sub-
tentorial tumors removal remain unsolved. The most critical prob-
lem relating to large tumors of this localization is postoperative
edema. Also brainstem ischemic stroke is not rare and this would
partly due to the tumors overgrowthing the vertebral and basilar
arteries. Retrospective analysis of 59 patients with large (more than
3 cm) tumors to the posterior cranial fossa operated over 2015-2019
yy. There was gross total tumor removal in 49 (83%) patients; sub-
total tumor removal in 5 (8,5%) patients; partial tumor removal in
5 (8,5%) cases. Complications occurred in 15 (25%) patients. The
use of ventral craniobasal aprroaches and their combination with
posterior-lateral approaches to the large subtentorial tumors allows
rapid and early, effective brain stem decompression and subsequent
safe and total tumor removal. Ventral decompression of the brain
stem structures (endoscopic endonasal and transoral approaches,
presigmoid approach, extreme lateral approach) prevents neuro-
logical complications thus early patients activation. Postoperative
mortality of 3 (5.0%) out of 59 patients can be reduced by intensify-
ing perioperative patient’s management.

Keywords: large subtentorial tumors, vestibular schwanno-
mas, petroclival meningiomas, foramen magnum meningiomas,
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clival chordomas, foramen jugular schwannomas, suboccipital
retrosigmoid approach, presigmoid approach, endoscopic endo-
nasal transclival approach, far lateral approach.
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XUPYPI'HUYECKAS CTPATEIrusi 1nPU BOJIBINUX
OKCTPALIEPEBPAJIBHBIX CYBTEHTOPUAJIBHBIX
OIYXOJIAX

Manamap O.U., I'yk A.Il., Oxonckuii .U., Teciaenko /1.C.,
Axcénos P.B.

Hnemumym neipoxupypeuu um. A.I1. Pomooanosa, omoenenue
9HOOCKONUYECKOU U KpaHUO-payuanvrou netpoxupypeuu, Kues,
Yrpauna

PanukanbHast Xupyprust OOJNBIINX CYOTEHTOPUANIBHBIX OIy-
XoJieil CBsi3aHa C BBICOKMM PHCKOM IIOCIICONEPAllMOHHBIX OC-
JnoxHeHUi. HecMoTpst Ha 3HaYUTENIbHOE PAa3BUTHE TEXHOJIOTUH
BHU3YyaJIM3alM{, HHTPAOIEPALIHOHHOTO MOHUTOPUHIA U MUKPO-
XUPYPrUYECKOTO JICUCHHUS, OJIHA U3 MPOOJIeM TOTAJILHOIO U 0e3-
OIACHOTO YNAJICHUs] OOJIBIIMX CYOTEHTOPHAJBHBIX OIyXOJIeH
ocraercst HeperieHHol. Hambosee octpoil mpobnemoil mpu
OOJIBIINX OIMYXOJISIX JAaHHOMH JIOKaJIM3aLuy SIBIISIETCS OCIeone-
pauuvoHHbIA oTeK. Hepenko BcTpeyaercs Takke UIIeMHYEeCKU
MHCYJIBT CTBOJIA T'OJIOBHOTO MO3ra, OTYacTH U3-3a TOT0, YTO OITy-
XOJIBIO 00PACTAIOT O3BOHOYHBIE U Oa3uisipHbIe apTepu. [Ipo-
BE/ICH PETPOCHEKTUBHBIA aHaau3 59 manueHToB ¢ OOJBIIUMHU
(6onee 3 cM) ormyXxoisiMH 3a{HEH YepPEHON SIMKH, TIPOOIIEPHPO-
BaHHBIX 32 2015-2019 rr. ToranbHOE yaaaeHHUe OIyX0JId BbINOJI-
HeHO y 49 (83%) nauueHToB; cyOTOTaIbHOE YAaJICHUE OILyXOJIH
-y 5 (8,5%) nmanueHToB; YacTUYHOE YJaJeHHEe OMyXOlu - y 5
(8,5%). Wcnonp3oBaHue BEHTPATbHBIX KPAaHHOOA3alTbHBIX J10-
CTYIIOB U UX KOMGHHaLlI/lPl C 3aJlHC-JIaTePaJIbHBIMHU NOCTYyIIaMU
K GOHBLLIPIM Cy6TeHTOpHaHbeIM OITYXOJISIM T1I03BOJIAECT ITPOBE-
CTH OBICTPYIO M PaHHIOK (P (EKTUBHYIO AEKOMIIPECCHIO CTBO-
JIa TOJIOBHOTO MO3Tra C HOCJIEAYIOIUM 0e30IacCHBIM U HOJIHBIM
yAaJIeHHEM OITyXOJlu. BeHTpanbHas IeKOMIPEcCHs CTPYKTYp
CTBOJIa TOJIOBHOTO MO3ra (9HIOCKOMUYECKUN IHJIOHA3AIBHBIN
¥ TPAHCOPANBHBIN J1O0CTYT, TPECUTMOBUAHBIN JOCTYI, BBICOKHH
OOKOBOW OCTYI) NMPENOTBPAILAET HEBPOJOIMYECKHE OCIIOKHE-
HHSI, YTO CIIOCOOCTBYET paHHEW aKTUBH3AIMU MalUeHTOB. [lo-
CJICONePAL[MOHHAs JICTAILHOCTh MOXKET OBITh CHIDKEHA 32 CUeT
I/IHTCHCI/I(bI/lKaLLI/II/I NEPUOINICPATUBHOI'O BEACHUA MALITUEHTOB.
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PHOTODYNAMIC THERAPY IN TREATMENT OF PATIENTS WITH PREMALIGNANT
VULVAR DISEASES. FIRST EXPERIENCE OF THE METHOD APPLICATION IN UKRAINE
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In recent years, there has been a steady increase in the inci-
dence of vulvar dystrophic diseases, which, according to various
sources, occupy from 3% to 10% in the gynecological pathology
structure [1]. This pathology, united by the general term “dys-
trophic diseases”, includes lichen sclerosus (lichen, kraurosis),
squamous cell hyperplasia (leukoplakia) and vulvar intraepithe-
lial neoplasia (VIN) [2]. The lichen sclerosus is the main mani-
festation of squamous cell hyperplasia - a dystrophic disease in-
cluding lesions of stratified flat non-keratinized epithelium. VIN
is a premalignancy characterized by lesions of stratified squa-
mous epithelium with impaired stratification without affecting
the basement (basic) membrane in the pathological process [1].
This group of diseases is characterized by a fairly high risk of
malignant transformation: according to various sources the risk
of malignancy against the background of kraurosis and lichen
sclerosus ranges from 5% to 9%, for VIN - from 6% to 18%, and
when both processes are combined - over 50% [3].

Conventionally, all treatment methods for lichen sclerosus
and VIN can be subdivided into conservative and surgical.

So far, the main approach in squamous cell hyperplasia treat-
ment is vulvectomy with histological verification of the re-
moved foci. Laser CO, coagulation/vaporization, high-intensity
focused ultrasound therapy have certain therapeutic potential.
Despite the relatively high effica , surgical intervention is con-
nected with trauma, risk of complications and unsatisfactory
cosmetic results (in a certain percentage of cases). The use of la-
ser and ultrasound technologies does not allow have an effect on
the etiopathogenetic mechanisms of the disease development.
It is also worth noting that the frequency of local recurrences
remains high: according to Mahner S., when using operational
equipment, at least 30%; with laser or ultrasound use - from 15
up to 48% - according to Hillemanns P. [4, 5].

Thus, non-conservative methods of VIN treatment include
surgical intervention: in case of VIN Grade II and III at repro-
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ductive age, for the patients with a large area of pathologically
altered tissues, either surgical excision within normal tissues or
superficial vulvectomy with plastic reconstruction of the defect
can be performed. However, in comparison with other methods
of treatment, surgical intervention is traumatic, having high rate
of postoperative complications and, in some cases, poor func-
tional and cosmetic results [6].

Electrocoagulation using high-frequency RF range currents
has a certain therapeutic potential. However, this method of
treatment is characterized by poorly-controlled depth of impact
on pathological tissues, frequent local recurrences and compli-
cations (cicatricial deformities, non-healing lesions, etc.) [6].

It is also possible to use the cryodestruction method, but at the
same time, the use of liquid nitrogen has a negative effect on the
skin recovery processes and is characterized by a long healing
period of the wound surfaces [6].

It is worth to mention the use of high-energy CO, lasers in the
treatment of VIN. Despite the relatively high therapeutic effi-
cacy of this method, its serious disadvantages include likelihood
of bleeding during the removal of large areas of pathological
foci, development of scarring processes and high percentage of
local recurrences [6].

A certain role in the treatment of VIN is given to the use of
5% Imiquimod cream (especially for hyper-pigmented forms of
the disease). However, in some cases, the resistance to the use
of this medication and relatively high rate of local recurrences
are noted [7].

All this underlines the necessity to search for new methods of
treatment for this pathology. One of them is photodynamic ther-
apy (PDT) — a treatment method based on the local or systemic
(intravenous) introduction of a special medicinal product called
photosensitizer (PS) into the patient’s body with subsequent ir-
radiation of pathologically altered tissues with laser radiation
having specific wavelength. PS has the ability to accumulate se-
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lectively in the tumor or pathologically altered tissues, and the
process of their irradiation triggers a cascade of complex photo-
chemical reactions in the tumor cell. These reactions are associ-
ated with the toxic effect of the resulting active oxygen forms
leading to its death. PDT can have both a direct cytotoxic effect
- resulting in apoptosis and autophagy of the tumor cell - and an
indirect one, associated with impaired blood supply to the tumor
tissue and subsequent ischemic necrosis [8].

The main objective of this research is clinical approbation,
assessment of the tolerability and efficac of using the PDT
method in patients with vulvar premalignancies.

Material and methods. The study included 10 patients with
morphologically verified diagnoses of “intraepithelial vulvar
neoplasia (VIN-II)”, mixed vulvar dystrophy (lichen sclerosus
and squamous cell hyperplasia) and “in-situ vulvar cancer”. The
patients’ age range was 31 to 67 (average age was 53.3 £ 3.6
years). The diagnosis was established on the basis of the medical
history, clinical examination and patients’ complaints, vulvosco-
py and morphological (histological and/or cytological) exami-
nation of pathologically altered vulvar tissues. The main criteria
for the inclusion of patients in the PDT study were histological
and cytological confirmation of the diagnosis, the absence of se-
vere comorbidity and the written consent to the treatment.

All therapeutic and diagnostic manipulations were carried
out after the patients were provided with full information about
the photosensitizer, the PDT method, possible benefits, risks,
adverse reactions and complications, as well as the duration of
follow-up visits and compliance with remedial recommenda-
tions. All the patients signed a written consent for the PDT treat-
ment. All manipulations were performed in accordance with the
Helsinki Declaration of the World Medical Association (1964,
revised in 2013).

Fotolon® medicinal product (produced by Belmedpreparaty
Pharmaceutical Company, the Republic of Belarus) - which is
trisodium Ce6 chlorin salt complex with low molecular polyvi-
nylpyrrolidone - was used as a PS. It was dissolved in 200 ml of
physiological saline and was being injected intravenously over
30 minutes at doses of 1 to 2.5 mg per 1 kg of a patient’s body
weight in low-light conditions.

A PDT session was performed 3 hours after finishing the PS
infusion using the Lika-surgeon versatile laser coagulator (made
by Fotonica Plus, Ukraine, . = 660nm). The size of photo-irra-
diation areas (fields) varied from 1 to 3 cm, the number of the
areas ranged from 2 to 5, the radiation power was 0.4 W, the ex-
posure dose of light varied from 100 to 150 J/cm?* The duration
of the session depended on the degree of prevalence of patho-
logical foci and lasted 10-30 minutes depending on the number
of radiation areas. Normal tissues of the vulva with a minimum
distance of 5 mm from the edges of the affected areas were in-
cluded in the photo-irradiation area. Due to high sensitivity of
the photo-irradiation areas, non-narcotic analgesic medications
were premedicated 15-30 minutes before the PDT session to re-
lieve the pain (dexalgin 50 mg/2 ml, 2 ml ampulla; ketolong 3%
30 mg/ml, 1 ml ampulla; nalbufin 10 mg/ml, 1 ml ampulla).

The tolerability of PDT was evaluated based on the frequency
and severity of adverse reactions and complications of the treat-
ment carried out based on the analysis of the CTCAE criteria
(version 3.0).

Evaluation of the PDT efficac was made based on the pres-
ence/absence of complaints, visual observation data about the
change in the area of the treated pathological foci and using the
data of the morphological study conducted 3 and 6 months after
the treatment (The WHO criteria):
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 complete regression (CR) - absence of all signs of the dis-
ease after 100% regression of pathological foci 3 months after
PDT, confirmed 6 months after the treatment

« partial regression (PR) - a decrease in the total size of pathologi-
cal foci by 50% or more, followed by stabilization, established in 3
months and confirmed 6 months after the PD  session;

» Absence of effect (AE) - a decrease in the total area of the
pathological foci by less than 50%, a state without a decrease or
increase in the area of the pathological foci.

Results and discussion. In 100% of the cases, no symptoms
of skin photo-toxicity (itching, hyperemia of open skin areas,
soft facial tissues swelling, etc.) were recorded. During intrave-
nous infusion of PS and the period of time before the PDT ses-
sion, the general condition of the patients was satisfactory. There
were no cases of allergic reactions accompanied by pronounced
dysfunction of vital organs (such as angioedema, urticaria, arte-
rial blood pressure fall, bronchospasm, etc.). Despite the pre-
medication procedure performed prior to the PDT session, all
the patients had a moderately pronounced pain syndrome (I-1I
degree). During the post-procedure period, analgesics were
prescribed to all patients (dexalgin 50 mg/2 ml, 2 ml ampulla;
ketolong 3% 30 mg/ml, 1 ml ampulla; nalbufin 10 mg/ml, 1 ml
ampulla).

After the end of the PDT session, all the patients had a moder-
ately pronounced edema in the areas of photo-irradiated patho-
logical tissues. Within 1-5 days after the treatment, dark brown
or black photochemical necrosis area started to form.

During the follow-up observation, conducted 3 and 6 months
after the session, remission of clinical symptoms of the disease
(vulvar itching) in the treated pathological foci was observed
in patients with premalignant vulvar diseases (in all 10 cases).

The data on the clinical and morphological efficac of the
PDT treatment method are presented in Table.

It is worth noting that the lack of PDT efficac in 3 cases is as-
sociated with the use of subtherapeutic doses of Fotolon® PS (1
mg/kg). That is the reason why a lack of treatment efficac (PR
or AE) was recorded in these patients. The use of therapeutic
doses of PS and 130 J/cm? or higher photo-irradiation exposure
doses allowed to achieve both clinical and morphological CR 3
and 6 months after the treatment.

During the control (follow-up) study conducted in 3 months,
the following results were recorded for the patients with VIN
grade II (clinical) CR were recorded in 40% of cases (n=2), PR
-40% (n=2), AE - 20% (n=1); (morphological) CR - 60% (n=3),
AE - 40% (n=2). The presence of PR and AE is attributed to the
use of subtherapeutic PS dose.

During the control study conducted in 6 months, the following
results were recorded for the patients with VIN grade II (clini-
cal) CR were recorded in 60% of cases (n=3), PR - 20% (n=1),
AE - 20% (n=1); (morphological) CR - 60% (n=3), AE - 40%
(n=2). The presence of PR and AE is attributed to the use of
subtherapeutic PS dose.

Two patients with mixed vulvar dystrophy after 3 and 6
months had both clinical and morphological CR (with PS dose
of 2.5 mg/kg and exposure doses of 150 J/cm?). Within the spec-
ified time period, PR was noted in 1 patient due to the preva-
lence of the pathological process and the use of a subtherapeutic
dose of PS (1 mg/kg).

After 3- and 6-month terms both clinical and morphological
CR (with PS dose of 2.5 mg/kg and exposure doses of 130-150
J/ecm?) were noted in 2 patients with vulvar cancer in-situ.

The results obtained are graphically illustrated in Figures 1,
2,3.
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Table. Results of the PDT treatment in the patients with vulvar pathology

Irra- Efficacy*
Pati Age, .. . . Fotolon diation linical hological
atient years Clinical diagnosis dose, mg/ dose, clinica morphologica
kg J/em? | in90days | in 180 days | in 90 days | in 180 days

B. 67 VIN grade II 2,5 150 PR CR CR CR
T. 51 VIN grade II 1 100 AE AE AE AE
P. 56 VIN grade II 2,5 130 CR CR CR CR
Yu. 31 Mixed vulvar dystrophy 1 100 PR PR PR PR
S. 58 Mixed vulvar dystrophy 2,5 100 CR CR CR CR
58 Vulvar cancer in situ 2,5 150 CR CR CR CR
P. 50 Mixed vulvar dystrophy 2,5 130 CR CR CR CR
D. 37 Vulvar cancer in situ 2,5 150 CR CR CR CR
Sh. 63 VIN grade II 1 150 PR PR AE AE
Ch. 62 VIN grade II 2,5 150 CR CR CR CR

* CR - complete regression, PR - partial regression; AE — absence of effect

4 B A ' B

Fig. 1. Patient S., 70 years old. Clinical diagnosis: lichen Fig. 2. Patient T., 61 years old. Clinical diagnosis: mixed vul-
sclerosus. A - 7 days after PDT (100 J/cm?); var dystrophy (lichen sclerosus and squamous cell hyperplasia)
B - 3 months after PDT A - before PDT; B - 3 months after PDT(100 J/cm?)

A B C
Fig. 3. Patient D., 37 years old. Clinical diagnosis: Ca in situ vulvar vestibule.
A - before PDT; B - 7 days after PDT (150 J/cm?);
C - 3 months after PDT
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All the patients who underwent PDT treatment should follow
the following recommendations:
compliance with the daylight restriction mode for 3-4 days;
adequate pain treatment (dexalgin 50 mg/2 ml, 2 ml ampulla;
ketolong 3% 30 mg/ml, 1 ml ampulla; nalbufin 10 mg/ml, 1 ml
ampulla); hygiene; sexual continence; rapid epithelialization
medications (10% Synthomycin liniment for 1-2 weeks; Methy-
luracil with Miramistin ointment for 3-4 weeks).

Conclusion. The results obtained in foreign studies testify to
the fact that the PDT method is a well-tolerated and rather effe -
tive option of organ-preserving treatment of patients with vulvar
lichen sclerosus and different grades of VIN. At the moment, the
results of a number of papers showing the positive aspects of us-
ing PDT with various classes of photosensitizing agents (includ-
ing 5-aminolevulinic acid and its derivatives, chlorine PS, etc.)
have been published. The authors noted a rather high occurrence
of complete clinical and morphological regressions when using
PDT in these categories of patients [9, 10, 11, 12, 13, 14].

In view of the small sample of patients, the results obtained
in our study at the moment do not allow us to draw far-reaching
conclusions. However, it is possible to state that the PDT meth-
od is a well-tolerated and potentially effective option for treating
patients with vulvar lichen sclerosus and VIN [16,17].

It seems expedient to streamline photo-irradiation regimes of
pathologically altered tissues and to determine the main indica-
tions for using the PDT method in these categories of patients.

In our opinion, the main indications for the use of PDT in the
treatment of vulvar lichen sclerosus and VIN are
« histologically verified diagnosis
« any degree of severity (grade I, II, III) or prevalence of the
pathological process;

« inefficiency of previously applied treatment method

* presence of contra-indications to the use of traditional methods
of treatment;

« refusal of a patient from surgical intervention.
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SUMMARY

PHOTODYNAMIC THERAPY IN TREATMENT OF PA-
TIENTS WITH PREMALIGNANT VULVAR DISEASES.
FIRST EXPERIENCE OF THE METHOD APPLICATION
IN UKRAINE

"Tatarchuk T., 'Dunaevskaya V., *Tzerkovsky D.,
3Zakharenko N.

IState Institution “The academic O. Lukianova Institute of Pe-
diatrics, Obstetrics and Gynecology of the NAMS of Ukraine”;
’N.N. Alexandrov National Cancer Center of Belarus Lesnoy,
Republic of Belarus; *”’Center of Innovative Medical Technolo-
gies of the National Academy of Sciences of Ukraine”

The aim of the study is to evaluate the tolerability and effe -
tiveness of photodynamic therapy (PDT) of patients with prema-
lignant diseases of the vulva.

The study was performed on 10 patients on the basis of the
National Cancer Institute of Ukraine (Kyiv). The age of patients
ranged from 31 to 67 years old (mean age: 53.3+3.6 years old).
The diagnosis was made on the basis of medical history, com-
plaints and clinical examination of patients, vulvoscopy and the
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results of morphological examination of pathologically altered
vulvar tissues. A drug of the chlorine series “Photolon” (RUE
“Belmedpreparaty”, Republic of Belarus) in doses from 1 to 2.5
mg/kg was used as a photosensitizer (FS). Photoirradiation of
pathologically altered foci was performed 3-4 hours after the
end of the infusion of FS using a laser coagulator universal
“Lika-surgeon” (“Photonics Plus”, Ukraine, A = 660 nm) with a
radiation power of 0.4 W in exposure doses of 100 up to 150 J/
cm?, PDT tolerability was assessed basing on the frequency and
severity of adverse reactions (CTCAE, version 3.0). The effe -
tiveness of PDT was assessed basing on the presence / absence
of complaints, data from visual observation of changes in the
area of treated lesions and morphological examination data at 3
and 6 months after treatment (WHO criteria).

No serious adverse reactions associated with the introduc-
tion of FS and PDT session were observed: no allergic reactions
(Quincke’s edema, urticaria, drop in blood pressure, broncho-
spasm), no symptoms of skin phototoxicity. In the specified con-
trol patients’ observation terms, the remission of disease clinical
symptoms (an itch in the area of vulva) in the treated pathologi-
cal centers as well as high frequency of clinical and morphologi-
cal regressions were noted.

The obtained results indicate the relevance and prospects of fur-
ther research in the field of laser technology and PDT as options
for organ-preserving treatment of premalignant diseases of vulva.

Keywords: photodynamic therapy, patients, premalignant
vulvar diseases.

PE3IOME

DOOTOJUHAMUYECKAS TEPAIIUS B JIEHEHUU
BOJIBHBIX C INPEJAPAKOBBIMUA 3ABOJIEBAHUSIMU
BYJIbBbI. IEPBBIN OIBIT MIPUMEHEHUS METOIA
B YKPAUHE

"Tarapuyk T.®., IynaeBckas JI.A., 2[lepkoBckuii [I.A.,
33axapuenxo H.®.

LTV « Mncmumym neduampuu, akyuwepcmed u UHEKOI02UL UM.
axao. O. Jlykesanosou HAMH Ykpaunory, *Hayuonansholii on-
ronoeuueckuu yenmp benapycu Jlecnou um. H.H. Anexcanopos-
ckutl, Pecnybnuxa Benapycy; >«llenmp unnosayuonnvix meou-
yunckux mexunonocutt HAH Ykpaunwi»

Ienb nccnenoBaHms - OLEHUTH HEPEHOCUMOCTh U AP deKTHB-
HOCTBh MCTOAa d)OTO)II/IHaMI/ILIeCKOﬁ TEparnu B JICUCHUU TTallUCH-
TOB C IPE€IPAaKOBbIMHU 33.60J'[eBaHI/I$[MI/I BYJIbBBI.

HWccnenosanue BeinonHeHo Ha 10 naunenrax Ha 6a3e Hanmo-
HaJIbHOTO MHCTUTYTa paka Ykpaunsl (Kues). Bo3pact namuen-
TOB BapbUpOBaJ B npeaenax or 31 no 67 ner (cpequuit Bozpact
53,343,6 1.). /luarno3 nocrasjieH Ha OCHOBAaHUM aHAMHE3a, Ka-
7100 ¥ KIIMHUYECKOT0 OCMOTpa MalueHTOB, BYJIbBOCKOIIMU U pe-
3yJIbTaTOB MOP(OJOTUUECKOr0 HCCIISIOBAHUS TaTOJIOTHUECKH
M3MEHEHHBIX TKaHeH ByJbBbL. B kauectBe oToceHcnOunm3aro-
pa (®C) ucnonp3oBanu npemnapar XJjaopHoro psaa «Doroson»
(PVII «benmennpenapars», Pecriyonuka benapycs) B 1o3ax ot
1 no 2,5 mr/kr. @oToobnyyeHne naTtooOrn4eckKd U3MEHEHHBIX
04aroB MPOBOJMIIH CITyCTs 3-4 4aca 1ociie OKOHYaHuUs HHPY3UH
OC Ha yHHBEpCaJIbHOM JIa3epHOM Koaryistope «JIuka-xupypr»
(«@oronukc ITnrocy, Yipanna, A = 660 HM) ¢ MOIIHOCTBIO U3-
nyuenns 0,4 Bt u go3o0ii o6imydenus ot 100 mo 150 Jx/cm?.
[Mepenocumocts poroaunamuueckoit tepanun (OIAT) onenusa-
JIH 110 YacToTe ¥ TshkecTu nodounsix peaxuunii (CTCAE, Bepcust
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3.0). Db dexruBHocTs O[T OlleHMBANTACH HA OCHOBAHMU HAJIHU-
qm{/OTCyTCTBml ’Kasi00, TaHHBIX BU3YaJIbHOTO HaOMIOAEHUA 3a
M3MEHEHHMH B 00acTi 00pabOTaHHBIX MOPAXKEHHUH 1 TAaHHBIX
MOP(OITOrHYECKOro UCCISA0BAHUS CIIyCTs 3 M 6 MeCsIeB Mocie
neyenus (kpurepuun BO3).

Cepbe3HbIX MOOOYHBIX PEAKINM, CBSI3aHHBIX C BBCICHUEM
®OC u ceanca O/T, He HaOMIOAATOCH: AJVIEPTUUCCKUX PEAKLIUH
(otex KBuHKe, KpanMBHHIA, NAJCHUE apTEPUAIILHOTO JaBlle-
HHs, OPOHXOCIA3M) U CHUMITOMOB (DOTOTOKCHYHOCTH KOXKU HE
BBIIBIICHO. B yKa3aHHbIE KOHTPOJIbHBIE CPOKHM HaOIIOICHHS
MalUEHTOB OTMEYAJIMCh PEMHUCCHUSA KIIMHUYCCKHUX CHUMIITOMOB
3aboneBanus (3ya B 00JAaCTH BYJIbBBI) B IIPOJICYCHHBIX 1aTOJIO-
THYCCKUX oOYarax, a Tak»XeE BbICOKaA 4aCTOTa KJIMHHUYCCKUX H
MOP(OIOrHYECKUX PErPecCoB.

l'[onyquHble pe3ysibTaThl YKa3bIBalOT Ha AaKTYaJIbHOCTb U
HEePCIEeKTUBHOCTh JalbHEHIINX UCCIIe0oBaHuil B obnacTu na-
3epHbIX TexHojoruil u GJT xak BapuaHTOB OPraHOCOXPAHSAIO-
IIET0 JICYCHHS IIPEAPAKOBBIX 3a00JI€BaHUI BYJIbBBI.

“gboydy

QmAME0bsdoggdo  mgHsdos  gymgol  jodmb{obsdy
5535098950l I39@bognmdsdo. dgmmols gs3mygbgools
30M39@0 godmEomgds 9365065T0

0G0 303640,

'&.3oBo®hy 0, 0.0965930 3500,

36.bobo@hgb gm

15300, . @305bmgols Lobgenmdols 3goos@@ools, dgsbm-
dobs ©s 0bggmemaools 0bLE0A G0, 93000bs; 2dganm-
@Abol b.oegJlsbp@mgol  Lobgenmdols  mbgmermyools
90mgbgmo  3960M0; *g6s060L 0bmgsizoy®o Lsdgwo-
3060 Bgdbmemyogdol 396¢®0

3320930L B0bobl Fomdmopygbos BmEM©0bsdozy®o
095300l dgomeol sdBsbmdol s 989JdYOmdol Ig-
dligds 353096H90T0 gyegol godmlfobsmg wssgswy-
59000.

addmggmggmos 10 353096G0  ggoobol  jodmls
90mgbyamo  0bLA0AYAHL doboby (93M506s). 353096~
H9ool obsgo dgdhygmows 3l-sb 67 (erodwyg (Lodeygs-
@e slbogo - 53,3+3,6 (). ©oogbmbo wswagbogo ogm
565369bols, hogoangdols, 353096¢gd0l  geobogy®o wom-
3o0g®gool, gyagmbizm3dool s ggegol 3smemeanem-
309050 Ygagmomo  Jbmgoggdols  dm@FmEmyog@o
33eg3ol  Logdggebyg.  gm@mlgbbodomobs@m@ols
Laboo gsdmygbgdgaro ogm Jaom@ol @ogol 3@g3s@o-
B0 “GoAm@mbo” (“dgmdgd®gdsms@o”, dgmasdglolo
Agb3gdeogs), mbom 12,5 da/3y.  Ssmmemaog@s
Yggeomo  390gdol gmAmesbboggds  GoMmwgdmws
BEMLYbLodogobsBm@ol 06ggbools olidymgdowsb
3-4 Losmol 9gdpgy 9b60gg@Logagd @sbgdyga  gmop-
AeosBm@bg  “@ogo-Jodydao”  (“gmEmboll  3amoglbo”,
930065, A = 660 HM), @sbboggdol Loddgrsgmomn 04 3@
s olboggdol @mbom 100 - 150 «/LF. gm@mob-
23039M0 09300l 53Hobmds Boliwgdmws g39M©0m0
“95J30900L  Lobdo®om ©s Loddodom. gmEmeobsdo-
3960 mgM5300L 989]BO™ds Folbpgdmws hogogngdols
>0193mdS/>MoMgdmdols, ©sdyTdoggdym ©obosbgdgdby
30bgo@ @0 533003900 ©s JmOFMEMY0YA0 Jge0g-
30L 99900l Logydggerbg 39@bsgmdowsb 3 s 6
0ngols d9dga (x563m- 3M0@gmoydgdom).

RmA®MLbLodogobszoslmsh s  gmEmEobsdosy®



GEORGIAN MEDICAL NEWS
No 12 (309) 2020

0gH5300bmob  ©s3ogTodgdygamo Lgdombymo 39 o-
00 095§(30900 5O >00b0Tbs: e g@a0gmo Mgsd(30900
(380639L  FgTy3g0s, kobdk@ol (309ds, s@Eg@Hoygao  (6-
930L ©5393s, dAMbJMl3sbdo) s obol BmEmEMJLo-
9Hd0l bod3dGmdgdo o godmgegboas. 3530963 g0by
©533003950L  Logmb@dmanm  gogddo  s@0bodbgdmws
50350950l ganobogygdo Lodd@mdgdols @gdobos (Jsgo-
o gyegol JosdmTdo) b65d3gmbogngd  Jsmmenmyo®

9569330, obiggg, genobogydo s In@OGm@emyoy®o Gg-
3M9Lools Js@saro LobDody.

domgdyao  Ygogagdo  dosbodbgdl  dgdpamdo  3g-
93900l 5B Psemdol s 3gAl3gJduemdol dglsbgd
obghgmo  Ggdbmammaogdol s gmAmEobsdo o
0g®s300L  bggamdo, GmymaE gyegol 3oombfobsdy
05535095980L  MmA6mIgdobo@hybgdgano 3 3@bognm-
b0l goMosb@goolo.

TEMPORAL TRENDS OF CERVICAL CANCER MORTALITY IN GEORGIA, 2011-2018

!Gabrichidze T., '"Mchedlishvili I., 'Zhizhilashvili A., 2Gamkrelidze A. "Mebonia N.

"Thilisi State Medical University, *National Center for Disease Control and Public Health of Georgia (NCDC), Thilisi, Georgia

Cervical cancer (CC) represents the fourth most common can-
cer and the fourth leading cause of cancer-related mortality in
women worldwide [3]. Additionally, more than 90% of deaths
occur in developing countries, where women are 18 times more
likely to die from CC than women in developed countries [4].
CC is considered a neglected neoplasm in low-income countries,
where early detection by screening methods for Pap test inacces-
sible, which allows to identify the disease at early stages, when
treatment is effective [7]. Cervical cancer screening, with high
coverage of the target population, is correlated with reduced CC
morbidity and mortality and increased survival rates in devel-
oped countries [6,9].

Cervical cancer is the fifth most common cancer diagnosed
among women in Georgia, after breast, thyroid, colorectal, and
uteri cancers. During 2015-2018, annual number of new cervical
cancer cases, reported to the Georgian population-based cancer reg-
istry were 344, 371, 254 and 276; it composed 17.9, 19.6, 15.0 and
14.3 per 100000 female population accordingly. Cervical cancer in-
cidence risk increases greatly from the age of 40-44 years, peaks in
the 50-60 age group and decreases after the age of 75.

The study aims to describe cervical cancer mortality in Geor-
gia during the period of 2011 and 2018.

Material and methods. Descriptive analysis was conducted
using mortality data during the period of 2011-2018 from the
National Statistics Offic of Georgia. Taking into consideration
that during 2005-2010 annual number of registered deaths from
cervical cancer in Georgia was quite low (varied between 50
and 60 cases), this time period was not included in the analysis.
The study population consisted of all deaths caused by cervi-
cal cancer (ICD 10, C53) among women within the age range
of 25 and over; due to the fact that cervical cancer mortality
under 25 years are extremely rare in Georgia (only one case of
mortality was registered during the period of 2011-2018), mor-
tality within this age group was excluded from the analysis; To
estimate time trends study period was divided into two groups
- 2011-2014 and 2015-2018 years. For data analysis, descrip-
tive statistics was performed, in which the mortality rates, age-
specific mortality rates per 100,000 female population and other
statistical measurements — median, the first quartile (Q, the age
point, below which lies 25% of death), the third quartile (Q, the
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age point, over which lies 25% of death), and interquartile range
(IQR, the age interval, in which falls 50% of all deaths) of age
at death from Cervical cancer were estimated. The age-specific
mortality rates per 100 000 female population were calculated
for twelve different age groups (25-29, 30-34, 35-39, 40-44, 45-
49, 50-54, 55-59, 60-64, 65-69, 70-74, 75-79, 80 and over) in
eight years, mentioned above. Statistical analysis was completed
by using the programs of Epilnfo version 7 and Statistical Pack-
age of the Social Science (SPSS) version 15 for Windows. The
statistical significance tests - p value, and 95% of Confidence
Interval (95% CI), were used in order to estimate statistical reli-
ability of the results.

Results and discussion. Totally 1231 cases of CC deaths
were registered during the period of 2011-2018 in Georgia. The
number of annual deaths varied between 121 and 185 cases,
that composed variation of mortality rates from 6.1 to 9.5 per
100 000 women. Maximum mortality rate was reported in 2016
(Table 1). According to the 95% of CI the difference between
mortality rates according to calendar years is not statistically
significant

Cervical cancer mortality increases with age. The age effects
for almost all calendar years included in analysis (2011-2018)
presented an increasing trend with age from 25 to 59, while a
moderate decrease was shown within the age group from 60-64
to 65-69 and over 80 years of old (Tables 2, 3).

The median age of deaths from CC has no tendency to in-
crease or decrease, it fluctuated inconsistently between 57 and
62 years during the study period; in most of the years studied,
one quarter of all deaths occurred within the age group 25-52
years. The interquartile range of CC deaths, or age range within
which occurred about 50% of all deaths was quite narrow and
equaled to 47-67, 52-72, or 52-67 years in different calendar
years (Table 4).

Comparison of age-specific mortality rates within of the
two 4-year periods - 2011-2014 and 2015-2019 - by using the
One Way ANOVA test, revealed that the difference was not
statistically significant (p value >0.05). Mean age-specifi
mortality rates for the periods of 2011-2014 and 2015-2018
were 11.7 (SD=7) and 14.1 (SD=6.6) accordingly and pre-
sented a slight increase.
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Table 1. Cervical cancer mortality rates per 100000 women and 95% of Confidence intervals, 2011-2018, Georgia

Years
Statistical measurements
2011 2012 2013 2014 2015 2016 2017 2018
number of deaths 121 142 136 158 166 185 157 166
mortality rates 6.1 7.3 6.9 8.1 8.5 9.5 8.1 8.6
95% CI 5.1-7.3 6.1-8.5 5.9-8.2 6.9-9.5 7.3-9.9 8.2-10.9 6.9-94 | 7.3-99
Table 2. Cervical cancer Age-specific mortality rates per 100000 women and 95% of confidence intervals, 2011-2018
me | 2 2|8 | 3l 3|8 |8 e 3|8 |
swcl | % | 2 | % | s | % | % | % |8 | & | & | & |8
2011
rate 0.7 4.6 6.2 4.7 9.8 9.7 14.2 18.3 7.2 12 12.6 9.0
0.04- 2.9- 5.6- 11.5- 6.2- 3.9-
Y = - - - - -
95% CI 35 1.9-9.5 118 1.9-9.7 16.1 5.5-16 | 8.9-22 278 2.6-16 | 6.7-20 232 178
2012
rate 0 0.8 4.7 9.5 9.5 11 15.6 9.7 114 24.3 32.1 7.7
0.04- 5.1- 5.3- 6.5- 9.8- 5.1- 5.3- 16.1- 21.0- 3.1-
0, -
93% Cl 0 3.8 1.9-9.8 16.2 16.0 17.5 23.7 16.9 21.6 35.0 47.0 15.9
2013
rate 0 0.8 39 7.2 9.2 15.8 13.9 13.8 11.6 14.2 13.8 24
0.04- 3.5- 5.0- 10.3- 8.5- 5.7- 7.9-

0, - - - -
95% CI 0 33 1.4-8.7 132 156 233 215 8.2-22 214 3.6 7.3-24 | 1.5-3.7
2014
rate 0.7 0.8 2.4 5.2 12.6 15.9 14.3 14.4 17.2 24.1 17.8 2.0
0.04- | 0.04- 9.6- 10.3- 8.7- 10.3-

0, - - - - - -
95% CI 35 37 0.6-6.4 163 7.5-20 234 8.9-22 26 10-27.7 | 15-37 286 1.2-3.2
2015
rate 0 0 7.1 13.7 12.9 15.6 25.7 12.5 18.6 11.7 18.2 1.2

8.2- 7.6- 10- 18.2- 7.3- 11.4- 5.4- 10.8-

Y - -
93%Cl 0 0 3:5-13 21.5 20.5 232 354 20.1 28.8 222 28.9 0.6-2.3
2016
rate 0 1.5 5.5 114 16.3 16.1 23.8 19.6 17.4 27.1 22.6 1.0

6.5- 10.3- 10.4- 16.7- 12.9- 10.6- 16.3- 14.2-

0 _ _ -
93% Cl 0 0.2-4.9 1 2.4-11 18.6 24.8 24 33.1 28.8 26.9 42.5 342 0.5-1.9
2017
rate 0 0.73 4.7 9.8 14.8 15.3 15.7 16.1 19.5 15.7 15.4 1.7

0.04- 5.3- 9.0- 10.1- 12.4- 7.9- 8.6-

Y - - - -
95% CI 0 36 1.9-9.8 16.6 23.0 9.6-23 | 10-23.4 244 293 279 5.7 0.9-2.8
2018
rate 0.75 3.7 6.3 10.65 0 16.7 234 19.8 20.8 11.3 17.3 1.9
0.04- 5.9- 10.6- 16.4- 13.1- 13.5- 5.3- 9.6-

0 _ _ -
93% Cl 3.7 1.3-8.21 29-12 17.8 0 25.1 32.5 28.8 30.7 21.5 28.8 1.1-2.9

Table 3. Mean age-specific mortality rates and standard deviations (SD), 2011-2018
mean ) < N < a <t N <t N < cx
[o\} e (a2} < < w) w o =} [ o~ +
rates v S v = v S v S v S " 2
Mean 0.23 1.6 5.1 8.7 10.6 14.5 18.6 15.8 15.7 18.5 18.9 14.9
SD 0.4 1.6 1.4 3.1 5.0 2.5 4.8 3.4 4.5 6.8 5.8 5.8
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Table 4. Median, Quartiles (Q, and Q ), and Interquartile Range (IQR) of age at death from Cervical cancer; 2011-2018

Statistical measurements Years
2011 2012 2013 2014 2015 2016 2017 2018
median age 57 62 59.5 62 57 57 57 62
Q,of age 47 52 52 47 52 52 52
Q, of age 67 72 72 67 67 67 67
IQR of age 20 20 20 20 15 15 15

In May 2018, the Director-General of WHO announced a
global call to action towards the elimination of cervical can-
cer. This initiative is the first worldwide health strategy for the
elimination of cancer. Key indicators and short-term targets to
control both cervical cancer incidence and mortality are be-
ing developed for the period 2020-2030, which will define the
pathway of elimination for all countries. Prevention and control
measures, such as vaccination against Human papilloma virus
(HPV) and screening for cervical cancer allow to be achieved
this very ambitious goal. Screening programs promote not only
carly detection of disease, but it helps to reduce the incidence, if
adequate treatment of pre-cancer disorders, detected during the
screening, is implemented.

Cervical cancer elimination targets by 2030, defined by the
WHO expert group known as the 90-70-90, which means that
90% of girls fully vaccinated with HPV vaccine by 15 years
of age; 70% of women screened for CC at 35 and 45 years of
age and almost 90% of pre-cancer disorders, detected during the
screening, managed appropriately.

Current status of prevention and control of cervical cancer
globally is as follows: The proportion of countries where vac-
cination against HPV is implemented varies widely according
to the level of development of the countries. 84% of high in-
come countries have introduced the vaccine, while this fraction
in middle- and low-income countries is quite low and equals to
31% and 12% respectively; Human papilloma virus is the cause
0f 630,000 cancers annually, 83% of which are cervical cancers,
10.9% other anogenital, and 4.6% oropharyngeal cancers. Two
HPV vaccines, a bivalent and a quadrivalent vaccine, have been
available since 2006. In addition, in 2015 a third vaccine, a no-
navalent vaccine was introduced; The HPV vaccines are highly
effective and safe, they are primarily used for young adolescent
girls, but it is also recommend for boys aged 12-13 and given
as a three-dose or a two-dose series. These vaccines, combined
with organized screening, have a real potential to avoid millions
of cervical cancer new cases and deaths over the coming de-
cades globally (1, 2, 8, 10).

There is a big disparities among the countries according to
the screening and treatment for pre-cancerous lesions: only 22
highly developed countries reported CC screening programs
achieving 70% or above coverage of target population. This
coverage level ensures to realize a reduction of cancer early
mortality. However the majority of countries report participa-
tion rates below 50%, some as low as 10%. The reasons of low
coverage may vary by country, but major issues are related to
fragmented service delivery, unavailable infrastructure, lack of
human resources, low awareness of population, and limited fi-
nancial resources (4, 5).

The state screening program for cervical cancer was imple-
mented in 2011 in Georgia; women aged 25-60 years with a
3-year recall interval are invited for a screening. As in other de-
veloping countries coverage rate of target population is still a
major challenge, mean rates vary among 10% and 25% across
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the regions of the country. In Georgia vaccination against Hu-
man papilloma virus have been included in the national vac-
cination program in 2019, target population are girls 10-11-12
years of age. Vaccination had a good starting rates, especially
in regions 69% in Adjara vs. 18% in Tbilisi. Finally, key tools for
cervical cancer prevention - screening and vaccination - are imple-
mented in the country; now we need mobilization of all human,
financial and intellectual resources in order to join the global call
and promote cervical cancer elimination in our country.

Conclusions: The study revealed a slight increase in CC
mortality, which could be related to the improvement of death
registration. Comparatively stable median age of deaths, indi-
cates that, there is no tendency of cervical cancer early mortality
reduction in Georgia.
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SUMMARY

TEMPORAL TRENDS OF CERVICAL CANCER MOR-
TALITY IN GEORGIA, 2011-2018

!Gabrichidze T., '"Mchedlishvili 1., 'Zhizhilashvili A.,
Gamkrelidze A. "*Mebonia N.

Thilisi State Medical University; *National Center for Dis-
ease Control and Public Health of Georgia (NCDC), Tbhilisi,
Georgia

Cervical cancer is the fifth most common cancer diagnosed
in Georgia, after breast, thyroid, colorectal, and uteri cancers.
During 2015-2018 cervical cancer incidence composed 17.9,
19.6, 15.0 and 14.3 per 100000 female population accord-
ingly.

The study aims to describe cervical cancer (CC) mortality
in Georgia during the period of 2011 and 2018.

Descriptive analysis was conducted using mortality data
during the period of 2011-2018 from the National Statistics
Offic of Georgia. To estimate time trends of CC mortality
study period was divided into two groups - 2011-2014 and
2015-2018 years. For data analysis, descriptive statistics was
performed, in which the mortality rates, age-specific mortal-
ity rates per 100,000 female population and other statisti-
cal measurements — median, the first quartile (Q,), the third
quartile (Q,), and interquartile range (IQR) of age at death
from Cervical cancer were estimated. Statistical analysis was
completed by using the programs of Epilnfo version 7 and
Statistical Package of the Social Science (SPSS) version 23
for Windows. The statistical significance tests - p value, and
95% of Confidence Interval (95% CI) were used in order to
estimate statistical reliability of the results.

The number of annual deaths varied between 121 and 185
cases that composed variation of mortality rates from 6.1 to
9.5 per 100,000 women. According to the 95% of CI the dif-
ference between mortality rates according to calendar years
is not statistically significant. Mean mortality rates for the
periods 2011-2014 and 2015-2018 were 7.1(SD=0.7) and 8.7
(SD=0.5) accordingly and presented a slight increase. Taking
into consideration that during 2005-2010 annual number of
registered deaths from cervical cancer in Georgia was quite
low and varied between 50 and 60, it is likely that this in-
crease is related to the improvement in registration and is
not a true increase. Therefore, the second period (2015-2018)
of the study represents more real data, then the first (2011-
2014). Cervical cancer mortality increases with age, which
indicates that advanced age is a predictor factor. The age ef-
fects for almost all calendar years included in analysis (2011-
2018) presented an increasing trend with age from 25 to 59,
while a moderate decrease was shown within the age group
from 60-64 to 65-69 and over 80 years of old. The median
age of deaths from CC fluctuated inconsistently between 57
and 62 years; Interquartile range in different calendar years
composed: 47-67, 52-72, and 52-67 years.

Comparatively stable median age of deaths, indicates that,
there is no tendency of cervical cancer early mortality reduc-
tion. The study revealed a slight increase in CC mortality,
which could be related to the improvement of death registra-
tion.

Keywords: cervical cancer, mortality, mean age.
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BPEMEHHBIE TEHAEHIIMU CMEPTHOCTH OT PAKA
IENKA MATKH B I'PY3HUH 3A 2011-2018 rr.

Taépuunnze T.P., 'Muemmmmsuian U.M.,
"Kuwxnnamsuwmm A.3., ‘Tamkpennase A.T., ?"Meoonua H.M.

"Tounucckuii 2ocyoapcmeentviil. MeOUYUHCKUL YHU8epcumen,
Ipysus, *Hayuonanbuslii yenmp KOHmMpons 3a001e6anuti u 00-
wecmeenno2o 300poewsi I pysuu, Tounucu

B I'py3un pax meiikn marku (PLLIM) sBasercs nsateiM Hanbo-
Jiee pacTpOCTPAHEHHBIM BHJIOM Paka, JHATHOCTUPYEMBIM IIOCIE
paka MOJOYHOM Kene3bl, IUTOBUAHON JKEeNIe3bl, KOJOPEKTaIbHO-
TO paka M paka Marku. B tedenne ¢ 2015 mo 2018 rr. exeromHo
YHCIIO HOBBIX CITyJaeB paKa IIEeHKN MAaTKH, 3aperHCTPHPOBAHHBIX
B PErucTpe PakoBbIX 3a00JeBaHMi HaceneHus [ py3un, COCTaBmIO
17.9,19.6, 15.0 u 14.3 ma 100 000 >KeHIIMH, COOTBETCTBEHHO.

Llenpio MccneIoBaHUs SBUIIOCH OTIPEAETIEHHE CMEPTHOCTH OT
paxa mreiku matku B [ py3uu 3a mepuon ¢ 2011 mo 2018 .

OmnncarenbHBII aHATH3 TIPOBEZEH C HCTIOIb30BAHIEM JIAHHBIX
0 cMeptHOCTH 32 mepuon ¢ 2011 Bo 2018 rr. HanmonansHOTO
craructTuueckoro ympasinenus [pysun. B uccnenyemoit mo-
MyISIIAN YYUTBIBAIM BCE CTydaW CMEpPTeH, BBI3BAHHBIX PAKOM
meiikn Matku (ICD 10, C53) cpenm KeHIIMH B BO3pacTe OT
25 met u crapme. [nsa oueHkn TeHACHIM cMepTHOCTH PLIIM
TIEPUOM MCCIIEOBaHUs ObLT pasaesneH Ha jase rpymmsl: ¢ 2011
1o 2014 u ¢ 2015 mo 2018 rr. {7 aHanmm3a JaHHBIX POBEACHA
oIcaTeNbHasl CTATUCTHKA U OIIEHEHBI II0KA3aTeNI CMEPTHOCTH
1o Bo3pacTHbIM KaTeropusm Ha 100 000 yKeHCKoro HacelneHus 1
JpyTrue CTaTHCTUYECKHe M3MEPEeHUs - MeJNaHa, epBhIi KBap-
itk (Q1), Tpetnit kBapTiie (Q3) M MEKKBApPTHIIBHBIA JUara-
30H (IQR) Bo3pacra Ha MmomeHT cmeptH oT PLIIM. Craructude-
CKHMIl aHaJIM3 BBIITOJHEH ¢ MCHOJIb30BaHueM nporpamm Epilnfo
v7 u Statistical Package of the Social Science (SPSS) v.23 mns
Windows. [l OIEHKHM CTaTHCTHYECKOW JOCTOBEPHOCTH pe-
3y/TaTOB HCIIOIB30BAHBI TECTHI CTATHCTHYECKOH 3HAUMMOCTH
- p-value n 95% noBeputensHbIil nHTEpBaN (95% JAN).

Umcno eXerogHeIX CMepTell BapbupyeT B mpenenax or 121
1o 185 cirydaeB, 4To sABIsI€TCS KOJeOaHHEM CMEPTHOCTH B TIpe-
nenax ot 6,1 10 9,5 na 100 000 >xennun. Cormacuo 95% 1
pa3sHUIA MEXTy MOKa3aTeIsIMH CMEPTHOCTH MO KaJlCHAAPHBIM
TOJIaM CTaTHCTUYECKH 3HAUYMMOi He sBisieTcst. CpeHue mokasa-
TEJIM CMEPTHOCTH 3a nepuoabl Mexay 2011-2014 u 2015-2018
rT. cocrasmm 7.1 (AWU=0,7) u 8,7 (A1=0,5), cooTBeTCTBEHHO,
1 TIPe/ICTaBIISUIN HeOombIIoe yBenudenue. C ydeToM Toro, 4To B
teuerne 2005-2010 rr. exeroqHoOe YHCI0 3apETUCTPUPOBAHHBIX
cirygaeB cMept oT PIIIM B ['py3un OBLTO TOBONBEHO HU3KUM U
BapbHpOBaJIo B peaenax oT 50 1o 60, mo Bceld BEpOATHOCTH, 3TO
YBEIMYEHHE CBSI3aHO C YIy4qIIeHHeM PETUCTPAIlNH U He SBIISET-
csl 10CTOBEpHBIM pocToM. I[oaTOMy BTOpOIi epuos uccienona-
Hus (2015-2018 rr.) orpaxkaer Oonee peanbHBIC TaHHBIC, Y€M
niepBblid (2011-2014 rr.). Bimsaue Bo3pacTa modTH Ha BCE Ka-
JIeH/IapHBIE TOJbI, BKIIOUCHHBIC B aHATH3 BBIIBHIIIO TEH/CHIHIO
K yBenn4eHuto 3aboneBaemoctu PLIIM c Bo3pactom ot 25 10 59
JIeT, YMEPEHHOE CHIYKEHHE OTMEUYEHO B BO3PACTHOM Tpymie 60—
64 mo 65-69 u crapme 80 ner. CpeaHUit BO3pacT CMEPTHOCTH
ot PILIM koneGancst mexxay 57 u 62 rogamu. MeXKBapTHIIBHBII
WHTEPBAJ B pa3HbIC KaJCHIApHBIC TOIBI coCcTaBmi: 47-67, 52-
72 n 52-67 rogpl. CpaBHUTENBEHO CTAaOMIBHBIN CPEIHUI BO3PACT
CMEpPTHBIX CITy9aeB YKa3bIBaeT HA TO, YTO TEHCHIIHS CHIDKECHHS
paHHEN CMEepPTHOCTH OT paka HIEWKH MaTKH HE BbISABIEHA.
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POSITIVE EFFECT OF BETAINE-ARGININE SUPPLEMENT ON IMPROVED
HYPERHOMOCYSTEINEMIA TREATMENT IN MARRIED COUPLES
WITH REPRODUCTIVE DISORDERS

1ZRossokha Z., ?Fishchuk L., >3Sheyko L., ' Medvedieva N., >*Gorovenko N.

IState Institution Reference-centre for Molecular Diagnostic of Public Health Ministry of Ukraine, Kyiv;
“State Institute of Genetic and Regenerative Medicine National Academy of Medical Sciences of Ukraine, Kyiv,
3Shupyk National Medical Academy of Postgraduate Education, Kyiv, Ukraine

Polymorphic variants of folate exchange and thus conditioned
hyperhomocysteinemia (HHcy), recognized as a hereditary met-
abolic disorder, is a relevant factor of reproductive disorders e

For instance, the United States has shown that the fortifi-
cation has given the possibility to remove genetic testing of the
MTHFR gene variants from the clinical guidelines for the diagnos-
tic of inherited thrombophilia and not to be carried out for patients
with spontaneous abortions due to the folate status change on the
population level. However, identified gene variants and moderate
HHcy, as noted by clinical guidelines, in any cases, require medi-
cal genetic counseling to properly assess their impact on existing
clinical symptoms. Genetic counseling should take into consider-
ation the reason for the referral to a genetic test [12]. Some authors
believe that after fortification the risk of folate-mediated diseases
on the population level decreases considerably and it is impossible
to determine the genetic constituent. But, genetic testing with gene-
factor associations analysis would help find persons, which are at
risk of developing clinical symptoms related to MTHFR gene vari-
ants, in order to conduct them personalized prevention measures
with the consideration of the whole group B vitamins spectrum and
metabolically related compounds [22].

Current precaution against folic acid (FA) “Folic acid fortifi-
cation and supplementation — good for some but not so good for
others” is the name of one of the first publications of Kim Y.I.
about negative clinical effects of folic acid consumption [15],
currently described [10]. Thus, the detection and personalized
treatment of HHcy patients, personalized prescription optimal
dose of FA in combination with other vitamins and nutrients to
improve folate status and achieve stable decrease of homocys-
teine (Hcy) level is a conceptually new — precision medicine
[3]. Timely and efficien HHcy treatment or prevention are espe-
cially necessary for patients of reproductive age to prevent unde-
sired clinical consequences of folate-deficient conditions [4, 13].

Aim of the study was to investigate the main risk factors in the
developing of HHcy in married couples with reproductive dis-
orders and to evaluate the efficienc of short-term application of
betaine-arginine supplement in treatment of identified patients

Material and methods. The studies were conducted in a total
of 206 couples with reproductive disorders. 33.49% of these had
natural idiopathic sterility and 66.51% had previous reproduc-
tive losses in their family history. The inclusion criteria were de-
termined during the study planning. A couple was not included
into the study if any spouse had karyotype anomalies, obesity,
somatic and oncologic pathology, acute and chronic infectious
diseases. Additional exclusion criteria for men were azoosper-
mia and presence of Y-chromosome deletions. All the patients
gave their informed consent to the participation in the study,
provided the results of clinical, laboratory and instrumental
tests, conducted prior to their being referred to medical-genetic
consultation, and filled in the questionnaire, which covered their
medical data and information about their lifestyle. The approval
of the bioethics committee was obtained for the study. The tests
for all the folate exchange indices were conducted for all the study
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participants: Hey in blood plasma, FA and vitamin B12 in blood se-
rum and polymorphism of folate exchange genes MTHFR (C677T,
rs1801133; A1298C, rs1801131), MTRR (A66G, rs1801394),
MTRI (A2756G, rs1805087), RFCI (G80A, rs1051266) using
previously described methods [23, 24]. 116 (out of 118 detected)
patients with HHcy were divided into Group 1 and Group 2. The
patients in both groups were prescribed vitamins, containing 800
pg FA (in combination with 4 pg vitamin B12 average). Group 1
included 58 patients, prescribed a sachet of betaine-arginine dietary
supplement - Betargin® (contains 1 g betaine, 1 g arginine and citrate
ions) twice a day in addition to vitamins preparations. Group 2, also
comprised of 58 patients, was prescribed vitamins preparations and
not prescribed betaine-arginine containing supplement - Betargin®.
Folate exchange indices (Hcy in blood plasma, FA and vitamin B12
in blood serum levels) were defined twice: before treatment and two
weeks after vitamins administration.

The methods of single-factor statistical analysis were used to
assess the impact of gene variants and other factors on the de-
velopment of HHcy in the couples. The analysis of basic clini-
cal characteristics and the assessment of quantitative laboratory
indices involved the estimation of the mean value (M)+standard
deviation (SD). The investigated indices were checked for the
normality of distribution using Kolmogorov-Smirnov test. In
case of normal distribution, the probability of differences in
quantitative results for different groups of investigated patients
was determined using Student’s t-test; in case of distribution,
which differed from the normal one, Mann-Whitney U-test was
applied or the normalization of indices was done. Quality crite-
ria, incidence of cases and genotype frequencies were analyzed
using criteria ¥2 and odds ratio (OR) within 95% of the confi-
dence interval (CI). The differences were deemed reliable for
all the types of analysis at the level of significance (p) under
0.05. The risk factors were also analyzed using the multivariate
method — binary logistic regression. The calculations were done
using Microsoft Excel Pro Plus 2016 and SPSS v.27 programs.

Results and discussion. The excessive Hcy level, as was
proven, has unfavorable effect on the pregnancy course and
associated with the birth of children with certain pathologies,
impaired development, smaller weight for the gestational age.
Detected differences in some results shown the presence of
gene-factor interactions, when additional consumption of FA
eliminated the incidence of MTHFR gene related pathologies on
the population level. [4, 5, 12]. Regardless of this fact, the at-
tention of researchers to HHcy has not decreased [22, 24]. 10th
revision of ICD-10 (October, 2017) defined hereditary HHcy
related to folate gene variants as an autosomal recessive inher-
ited metabolic disorder (code E72.1), but it still does not have
clear reference values for the Hey level, while WHO published
reference values for blood serum FA and erythrocytes FA clearly
[30]. Based on existing recommendations and some studies, we
considered the Hcy level in blood plasma, equal and over 12
pumol/l to be excessive in our study [19,26].

The level of Hey in plasma, exceeding 12 umol/l, is deemed
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to be cytotoxic. The increased level of Hey is detected among
healthy population but prevails among patients with cardiovas-
cular diseases and reproductive disorders, especially in the coun-
tries without any fortification of food products. Additional risk
factors (excessive consumption of coffee, meat, unbalanced diet,
smoking, alcohol consumption, etc.) increase the total HHcy
risk additively and synergistically, especially in case of existing
variants in folate exchange genes, thus, must be recommended
plasma Hcy level under 10 umol/l. The studies found that the
levels of Hey correlated with the indices of FA and vitamin B12
in blood serum. The sufficien level of FA in the organism of a
woman prior to the pregnancy and on early stages was proven
to promote the prevention of thrombophilic disorders in women
and normal development of the embryo [4,26,28]. WHO defined
the threshold levels of FA in blood serum: under 3 ng/ml — defi-

ciency; 3-5.9 ng/ml — probable deficiency; 6-20 ng/ml — normal
level. These threshold indices, indicated by WHO, highlight the
need to control the level of folic acid in blood serum, which
is first and foremost necessary for women of reproductive age,
starting with the stage of planning the conception. It is believed
that the optimal level of FA in blood serum prevents HHcy [30].

Our study detected HHey in 118 (28.64%) cases (in 42 women
and 76 men) among the couples with reproductive disorders, exam-
ined by us, when FA and B12 blood serum level among most was
optimal (Table 1). The number of couples with the detected HHey
was 28.64% from the total number. In 18.93% of the couples, either
the husband or the wife had HHcy, and in 9.71% — both husband
and wife had HHcy which was conditioned by their specific diet
(predominant excessive consumption of meat). Table 1 presents the
results of comparison between the basic clinical and genetic charac-

Table 1. The comparison of the basic clinical and genetic characteristics in investigated groups

Patients Patients without
. with HHcy (>12 HHcy . .
Characteristics wmol/l ), (less 12 pmol/l), Statistical differences
n=118 n=294
Age, years 33.97+5.01 33.2545.13 p>0.05
BMI 24.59+5.00 23.57+3.35 p>0.05
76 (64.41%)/ 130 (44.22%)/
0, = - 2— =
male/female, n (%) 42 (35.59%) 164 (55.78%) OR=2.28 (1.47-3.55), y>=13.73, p=0.0002
Homocysteine, umol/l 16.95+11.96 8.88+1.81 p<0.05
Folic acid, ng/ml 7.98+5.20 11.60£5.74 p<0.05
Vitamin B12, pg/ml 294.11£107.40 476.58+139.16 p<0.05
66AA 29 (24.6%) 51 (17.3%) OR=1.55 (0.93-2.60), y>=2.81, p=0.09
MTRR A66G 66AG 49 (41.5%) 148 (50.3%) OR=0.70 (0.45-1.08), y>=2.62, p=0.11
gene variants 66GG 40 (33.9%) 95 (32.3%) OR=1.07 (0.68-1.69), ¥*=0.1, p=0.76
n (%) 66A 0.45 0.43
OR=0.89 (0.66-1.21), ¥>=0.55 p=0.46
66G 0.55 0.57
677CC 19 (16.1%) 161 (54.8%) OR=0.16 (0.09-0.27), y>=51.16, p<0.0001
MTHFR C677T. 677CT 63 (53.4%) 121 (41.2%) OR=1.64 (1.07-2.52), ¥*=5.10, p=0.0239
gene variants 677TT 36 (30.5%) 12 (4.1%) OR=10.32 (5.13-20.74), y*=57.13, p<0.0001
n (%) 677C 0.43 0.75
OR=4.08 (2.97-5.62), y*=79.5, p<0.0001
677T 0.57 0.25
1298AA 76 (64.4%) 122 (41.5%) OR=2.55 (1.64-3.97), y>=17.71, p<0.0001
MTHFR A1298C 1298AC 38 (32.2%) 136(46.3%) OR=0.55 (0.35-0.86), ¥>=6.82, p=0.009
gene variants 1298CC 4 (3.4%) 36 (12.2%) OR=0.25 (0.09-0.72), ¥>=7.53, p=0.006
n (%) 1298A 0.81 0.65
OR=0.44 (0.31-0.64), ¥>=19.92, p<0.0001
1298C 0.19 0.35
2756AA 43 (36.4%) 194 (66.0%) OR=0.3 (0.19-0.46), ¥*=30.08, p<0.0001
MTRI A2756G, 2756AG 64 (54.2%) 83 (28.2%) OR=3.01 (1.94-4.69), ¥>=24.81, p<0,0001
genZ‘(’ﬁ‘/“)ams 2756GG 11 (9.3%) 17 (5.8%) OR=1.68 (0.76-3.69), y’=1.67, p=0.20
0
2756A 0.64 0.80
OR=2.31 (1.65-3.22), y>=24.82, p<0.0001
2756G 0.36 0.20
80GG 20 (16.9%) 95 (32.3%) OR=0.43 (0.25-0.73), ¥>=9.88, p=0.0017
RECI GROA 80GA 62 (52.5%) 132 (44.9%) OR=1.36 (0.89-2.09), y>=1.97, p=0.09
gene variants S80AA 36 (30.5%) 67 (22.8%) OR=1.49 (0.92-2.40), y>=2.68, p=0.10
n (%) 80G 0.43 0.55
OR=1.59 (1.17-2.15), y>=8.98., p=0.0027
80A 0.57 0.45
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teristics of the examined couples depending on the detected HHcy
using the methods of single-factor analysis.

Significant genetic determinant of HHcy was variants of
MTHFR, MTRI1, RFCI gene. The protective impact on HHcy
development was determined for RFCI gene variant (80GG),
but other MTHFR, MTRI gene variants increased the risk. HHey
was found significant frequently among men from the couples
with reproductive disorders compared to women. Other signifi-
cant factors of HHcy risk were the level of FA and B12 in serum
blood at the beginning of the study, but their mean value in both
groups (Table 1) located within known described threshold lev-
els [2,6,30]. FA serum blood level was reliably lower among male
patients (not shown in the Table 1) with HHcy (6.94+3.67 ng/ml)
compared to females with HHcy (9.87+6.86 ng/ml).

Historically, the deficiency of vitamin B12 was determined
and studied in clinical conditions, when the symptoms, caused
by malignant anemia, malabsorption or severe vegan diet, were
studied [1]. However, it has been determined that vitamin B12
deficiency is widely common among many groups of population
and is considered to be the healthcare system problem. Accord-
ing to the data of different studies, the incidence of vitamin B12
deficiency is about 40 % [11]. The total concentration of vitamin
B12 in blood serum or plasma is used as a biomarker of the first
line of deficienc . According to WHO recommendations, the
threshold value is 203 pg/ml [6]. But, there are other threshold
values in the scientific literature — from 100 to 350 pg/ml, and
the researchers indicate that vitamin B12 deficiency may occur
even in case of its normal concentrations [2]. Our analysis found
that the mean index of vitamin B12 in blood serum was within
the threshold values in both investigated groups but consider-
ably lower in patients with HHcy compared without (Table 1).

Some authors proved that the increase within the threshold
values of folate status indices, namely, the levels of FA and vi-
tamin B12 in blood serum, in the couples during IVF planning
increased the live birth rate. These studies were conducted by
A.J. Gaskins et al. for the population of women, residing in the
country with fortification practice [8]. A similar effect was noted
for men in the work of J. Hoek et al., who demonstrated the
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relevance of the folate status of men, and determined that both
low and high pre-conception levels of folates in erythrocytes of
men were associated with the delayed embryonic growth in spon-
taneous pregnancy [13]. The paternal status of folic acid is an im-
pact factor for embryo programming and endometrium sensitivity
[17]. The study of J. Hoek et al. demonstrated that the increased
levels of FA were as harmful as the decreased ones, and consider-
ing possible epigenetic events, they may be a relevant unpredict-
able risk factor for the health of the progeny. In this study, such
risk effect was determined only for spontaneous pregnancy, not the
ones via [VF [13]. Therefore, it is an urgent task to search for the
balanced personalized approach to improving folate status indices
and HHcy prevention with the consideration of genetic specificitie
of patients. It also requires the population-wise specificities of FA
consumption and current welfare of people of reproductive age. As
seen from the results of our study, HHcy in the patients under our
investigation was conditioned by variants of folate exchange genes
and was more remarkable for men from the couples with idiopathic
sterility or spontaneous abortions. It is also known that the HHcy
level is usually higher in men than women, which increases on the
level of population with age [4,26].

The method of binary logistic regression was used to as-
sess the impact of variants of the investigated genes of folate
exchange on the risk of HHcy development in our patients. A
reliable genetic model of risk was built with the consideration of
variants C677T of MTHFR gene and A2756G of MTR1 gene and
had the highest predictive value — 77.2 % (Table 2).

The next analysis included gene variants, basic clinical indi-
ces, diet specificities, personal consumption of folic acid and
other vitamins, determined the highest predictive value — 85.7% for
the significant model of risk (Table 3), which covered variants of
genes, gender, level of vitamin B12 in serum blood and additional
consumption of vitamin B12 before beginning this study. Signifi-
cant determinants of HHcy development were male gender, MTH-
FR, MTRI gene variants, low vitamin B12 level and its consump-
tion. Therefore, it is important for the patients in our investigation to
have optimal intake of vitamin B12 and its increasing level in blood
serum during and after HHey treatment.

Table 2. Genetic model of HHcy risk

Genes variants Regres§ ion p Exp (OR)

coefficient (95% ClI for exp (OR))
MTHFR C677T (TT) 3,319 0,0001 27,627 (11,902-64,128)
MTHFR C677T (CT) 1,943 0,0001 6,980 (3,267-14,914)
MTR1 A2756G (AG) 0,926 0,053 2,525 (0,989-6,451)
MTR1 A2756G (GG) -0,383 0,422 0,682 (0,268-1,735)

Constant -1,535 0,005 0,215
Table 3. HHcy risk model (including clinical and genetics characteristics)

Characteristics l:ﬁff:fﬁfiﬁ? P 5% glx ?ogl:; (OR))
MTHFR C677T (TT) 3,015 0,0001 20,382 (7,3109-56,8437)
MTHFR C677T (CT) 1,667 0,0001 5,297 (2,075-13,518)
MTRI1 A2756G (AG) 0,83 0,145 2,293 (0,751-6,998)
MTRI1 A2756G (GG) -0,425 0,457 0,654 (0,213-2,004)

Gender (male) 1,042 0,001 2,834 (1,498-5,365)

Vitamin B12 level 0,010 0,0001 1,010 (1,007-1,013)
Vitamin B12 ingestion 2,213 0,038 9,144 (1,128-74,092)
Constant -5,573 0,0001 0,004
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Remethylation of Hcy and its disposal occur via methyl
groups, formed during metabolic transformation involving be-
taine or S-methyltetrahydrofolate [20, 27]. Betaine, a choline
derivative, was proved to be extremely useful in the treatment
of mild HHcy. It is especially true for patients with variants of
MTHFR gene with low functionality when the occurring defi-
ciency of remethylation via decreasing the activity of the en-
zyme produces the increase in Hcy level and the decrease in
the level of methionine, whose transformations are required for
the synthesis of nucleotides, proteins, neurotransmitters, etc.
In some clinical cases of HHcy, related to variants of MTHFR
gene, betaine was found to be the only supplement, able to im-
prove the Hcy level of patients; as for our patients, the leading
factor of HHcy development were variants 677TT and 677CT of
MTHFR gene [16]. It was determined for healthy people that the
level of Hey decreased reliably better in case of FA administra-
tion compared to betaine, but the stabilizing effect on Hey level
was found for betaine [27].

There have long been hypotheses that betaine-dependent remeth-
ylation is a leading way to decrease the excessive Hcy level regard-
less of the reason of its occurrence [14]. Some studies proved that
regardless of the genetic basis and the factor of HHcy development,
there is an observed decrease in betaine level in blood plasma and
tissues (liver, brain, heart, etc., but not in kidneys). It was demon-
strated while examining the patients and conducting experimental
work with animals. The decrease in betaine was rather consider-
able, on average 60% below the normal value. The decrease in be-
taine concentration in patients with remethylation deficiencies (for
instance, variants of MTHFR gene, deficiency of MTR]I) is hardly
a surprise as for these patients BHMT remains the only enzyme,
capable of remethylating homocysteine to methionine. Moreover,
for all the reasons of HHcy occurrence there may be observed in-
creased consumption of betaine via accumulation of Hey — sub-
strate for enzyme BHMT. While monitoring patients with acquired
HHcy, treated without betaine, it was found that the concentrations
of Hey and betaine changed towards normalization, starting with
the 6" day of treatment with vitamin B12. Therefore, the applica-
tion of betaine will decrease the load on Hcy remethylation via the
reaction with methionine synthase, whose activity is controlled by
MTR]I gene, which in our investigation is a component of genetic
and clinical-genetic models of risk and requires vitamin B12 as a
reaction cofactor [27].

Considering the described interaction between remethylation
pathways and the decrease in betaine concentration in blood and
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Fig. 1. Hey (umol/l) in patients: before (Hcy) and after treat-
ment (Hey 14)
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tissues in case of long-term HHcy, it is relevant to consider its
efficienc in treating this condition with reproductive disorders.
Previous studies, using animal models, proved that deficient
MTHFR was accompanied with the decrease in betaine concen-
tration in liver, thus, its application in our patients with HHcy is
completely justified as the variant of MTHFR gene was a leading
genetic risk factor for them, and both folic acid and vitamin B12
are deposited in the liver [25]. The attraction of betaine-argi-
nine supplement for patients with HHcy and reproductive dis-
orders is additionally enhanced due to the determined correla-
tion between the level of betaine and homocysteine, which was
observed during pregnancy and reported in the study of Silvia
Ferna'ndez-Roig et al. [7]. According to this investigation, a low
folate status enhanced the decrease in betaine and its correlative
relationship with Hcy level during pregnancy. In addition to a
similar correlative effect, another study determined long-term
stabilization of Hcy level when betaine was taken, in cases of
low folate status and the action of provocative factors [27].

L-arginine, presented in the composition of Betargin®, is a
source of nitrogen oxide, regulating NO-synthetase via the feed-
back mechanism [21]. The physiological function of nitrogen
oxide lies in relaxing smooth muscles of blood vessel walls, in-
hibiting the aggregation of platelets and their adhesion and regu-
lating cardiovascular and genitourinary system as well as the
main components of cell immunity. The formation of nitrogen
oxide by immunocompetent cells ensures the protection of the
organism from bacterial infections and oncologic diseases due
to the participation in the regulation of apoptotic processes [18].
Nitrogen oxide impacts the activity of many enzymes and pro-
teins, including the one of antioxidant protection, especially in
conditions of disease and stress due to excessive burden, during
adaptation processes and correction of metabolic shifts. First of
all, the deficiency of nitrogen oxide promotes the development
of endothelial dysfunction, which accompanies the development
of cardiovascular diseases and reproductive disorders, thus,
when L-arginine is used, the state of the vascular wall improves
and the vasodilation and fibrinolytic effects develop. Similar
clinical effects of L-arginine are required to decrease the toxic
effect of increased Hey on the vascular wall [29]

Group 1 and Group 2 patients with HHcy were treated for 2
weeks. Group 1 patients received betaine-arginine supplement
in addition to folic acid and vitamin B12. We found no diffe -
ences in homocysteine, folic acid, vitamin B12 levels of patients
Group 1 and Group 2 before treatment (Fig. 1-3).
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Fig. 2. FA (ng/ml) in patients: before (FA) and after treatment
(FA_14)

25



Hcy mean values among patients Group 1 and Group 2 were
15.34+6.62 pmol/l and 15.93+5.73 umol/l respectively, before
treatment (Fig. 1), significantly decreased after treatment in both
groups: 11.2843.00 umol/l and 13.52+3.82 umol/l, respectively.
Hcy mean values was significantly lower after treatment among
patients of Group 1 compared to patients of Group 2 (Fig. 1).

FA mean values among patients of Group 1 (8.07+5.59 ng/
ml) and patients of Group 2 (7.86+4.75 ng/ml) did not dif-
fer significantly at the beginning of treatment and increased
significantly after the ingestion of vitamins (Fig. 2) in both
groups. But patients of Group 1 (15.43+5.35 ng/ml) had sig-
nificantly higher level then in Group 2 (12.214+4.82 ng/ml)
after treatment.

Our analysis of B12 vitamin mean values identified the
same significant rise as for FA mean values after 2 weeks
of vitamins admission (Fig. 3). B12 vitamin mean values
significantly increased after treatment in comparison be-
fore treatment. Also no reliable difference was in B12 vi-
tamin mean values before vitamins consumption: Group 1
(300.95+125.69 pg/ml) and Group 2 (288.37+87.34 pg/ml)
(Fig. 3), then a significantly increased indices was observed
in Group 1 (542.40+137.84 pg/ml) compared to Group 2
(432.31+£85.31 pg/ml) after treatment.

The patients of Group 1 with betaine-arginine supplementa-
tion had significantly lower Hcy mean values compared to pa-
tients of Group 2. The number of patients with Hey level over 12
umol/l significantly decreased in 47 patients from 58 (81,03%)
in Group 1 against 29 patients from 58 (50%) in Group 2
(*>=12.36, p=0.0004).
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Fig. 3. Vitamin B12 (pg/ml) in patients: before (B12) and after
treatment (B12 14)
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Thus, the most efficien treatment was in patients group where
prescribed betaine-arginine supplement in addition to FA and
vitamin B12. The mentioned clinical effect indicated that the
application of a betaine-arginine supplement improved the fo-
late status of patients with reproductive disorders considerably,
which is relevant in increasing the live birth rate in the family
in the future.

Conclusions. The highest predictive value of hyperhomo-
cysteinemia development in patients with reproductive disor-
der was identified for the risk model included MTHFR, MTR1
gene variants, male gender, low level of vitamin B12 in blood
serum and its low additional consumption. The prescription
for hyperhomocysteinemia treatment in patients with repro-
ductive disorder folic acid, vitamin B12 and betargin during
two weeks significantly improved all indices (homocysteine
in plasma blood, folic acid and vitamin B12 in blood serum)
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compared to patients without betargin consumption. Betaine-
arginine supplementation provided significantly the best
reduction of homocysteine level (less than 12 pmol/l in pa-
tient). The application of betaine-arginine supplement in the
couples with reproductive disorders is a promising way of
restoring all folate status indices quickly if variants of MTH-
FR, MTRI genes in patients are present. Further studies are
required to determine the duration of betaine-arginine intake
to achieve the target homocysteine level and to estimate the
durability of the achieved effect
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SUMMARY

POSITIVE EFFECT OF BETAINE-ARGININE SUPPLE-
MENT ON IMPROVED HYPERHOMOCYSTEINEMIA
TREATMENT IN MARRIED COUPLES WITH REPRO-
DUCTIVE DISORDERS

2ZRossokha Z., "*Fishchuk L., >*Sheyko L., '"Medvedieva N.,
23Gorovenko N.

!State Institution Reference-centre for Molecular Diagnostic of
Public Health Ministry of Ukraine, Kyiv, *State Institute of Ge-
netic and Regenerative Medicine National Academy of Medical
Sciences of Ukraine, Kyiv; *Shupyk National Medical Academy
of Postgraduate Education, Kyiv, Ukraine

Treatment of hereditary hyperhomocysteinemia and the
achievement of optimal folate status is necessary for persons of
reproductive age in order to increase live birth rate. Patients are
usually advised to take folic acid, a key nutrient in homocyste-
ine remethylation. The results of study showed risk factors for
hyperhomocysteinemia development in investigated married
couples: male gender, MTHFR, MTRI genes variants, lower vi-
tamin B12 blood serum and no additional intake of vitamin B12.
Since MTHFR, MTRI genes variants affect to decrease the effi-
ciency of homocysteine metabolic transformations, to contribute
also to endothelial dysfunction in one of patients group we used
betargine combined with folic acids and vitamin B12 adminis-
tration. Patients group with combined administration including
betargine within 2 weeks, in comparison with the group without
its supplement, had significantly decreased level of homocyste-
ine in plasma, less than 12 pmol/l (81.03% and 50% of cases,
respectively). Folic acid and vitamin B12 mean values in blood
serum was significantly increased in patients after two week
vitamins administration including betargin. Further research is
needed to establish the duration of betaine-arginine intake until
the target homocysteine level will be reached, as well as to esti-
mate the durability of clinical effect achieved after consumption.

Keywords: married couples, hyperhomocysteinemia, repro-
ductive disorder, treatment, betargin.

PE3IOME

IOPEKTUBHOCTb BETAUH-APITMHUH COJEPXKA-
IMEA JOBABKHA B JIEYEHUM I'MIIEPTOMOLIMCTE-
MHEMHWH B CYIIPY X KECKHUX IMAPAX C PENNPOAYK-
TUBHBIMU HAPYIIEHUAMM

12Poccoxa 3.1., " ®umyk JLE., >*leiiko JLII.,
'Mensenesa H.JL., >*Toposenko H.T.

'Tocyoapemeennoe yupesicoenue Peghepenc-yenmp monexynsp-
Hou OuaeHocmuku Munucmepcemea 30pagooxpanenus Ykpau-
not; *Tocyoapemeennviti uncmumym [ 'enemuueckoti u Pezene-
pamuerou meouyurvl Hayuonanvholl akademuu MeOuyuHCKUX
nayk Yrpaunut; >Hayuonanshas Meouyunckas akademus nocie-
ouniomHnozo obpazoeanus um. I1J1. Illynuka, Kues, Ykpauna

Jleuenne HacIeICTBEHHON THIEPTOMOIIUCTEHHEMHUH 1 TOCTH-
JKEHHE ONTHMAIBLHOTO (DOTATHOTO CTaTyca HEOOXOAMMO JIHIAM
PETPOTYKTUBHOTO BO3PACTa C IETBI0 YBEIMYCHUS POXKIAEMO-
ctu. [lannenTaM 0OBIYHO PEKOMEHIYIOT IPUHUMATE (DONUEBYIO
KHCIIOTY - KITIOUeBOH HYTPUEHT ISl PEMETHINPOBAHHS TOMOIIH-
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crerHa. Pe3ynbraThl McciieoBaHUs BBIABUIM (AKTOPbI PUCKA
pa3BUTHsS TUIEPTOMOLUCTEMHEMHH B O0OCIIEIOBaHHBIX Cy-
IPYKECKUX Mapax: MY>KCKOH 1o, BapuaHTsl reHoB MTHFR,
MTRI, noHMWXeHHOE colepkaHue BuUTamuHa B12 B chIBO-
pOTKE KpPOBHM M OTCYTCTBHE JOMOTHHUTENBHOTO yHoTpebie-
Hus ButamuHa B12. Ilockonbky Bapuantel renos MTHFR,
MTRI BnusitoT Ha CHIXKEHHE YPPEKTHUBHOCTH MeTabonnye-
CKHX MpeoOpa3oBaHUil TOMOIUCTENHA U HA SHAOTEIHAIBHYIO
IUcYHKIHUIO, B OAHOW U3 TPYII HALMEHTOB HCIIOIb30BAIIH
OeTapruH B COUETaHUM C (OIMEBOM KUCIOTOH M BUTAMHHOM
B12. B rpyniie nanueHToB ¢ JICYEHUEM, BKJIIOUABIIUM OeTapruH

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
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B TCUCHHE 2 HEIeNb, ObUT 3HAYMTEIHLHO CHIDKCH YpPOBCHB
TOMOIIMCTEHHA B IIa3Me KpoBH, MeHee 12 mxmoms/1 (81,03%
cllydaeB) B CpaBHeHUM ¢ rpynmnoii 6e3 Hero (50% ciydaes).
YpoBHH (GOIMCBOM KUCIOTH U BUTaMHHA B12 B CHIBOpOTKE
KPOBU OBUIM 3HAYMTEIbHO MOBBILICHBI y MAlMEHTOB IOCIE
JIByXHEICIBHOTO TPHUEMa BUTAMHHOB, BKJIIOYas OCTapruH.
HeobOxonuMbl nanpHEHIINE HCCACAOBAHUS I OMPEACICHUS
MPOMOJDKUTEIBHOCTH TIpUeMa OeTanH-apTUHUH COICPIKAIICH
00aBKH 10 JOCTHXKEHUS LEJIEBOr0 YPOBHS FOMOLIUCTEHHA, a
TaK)Xe IS OICHKU MPOMAOKUTEITHBHOCTH KIMHUYICCKOTO 3~
(ekTa, TOCTUraeMoro Mmocie nprueMa.
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MODERN METHODS IN OTORHINOLARYNGOLOGY: POWERED-SHAVER ADENOIDECTOMY

Beridze B., Gogniashvili G.

New Hospitals Ltd, Department of Otorhinolaryngology Tbhilisi, Georgia

Adenoids are nasopharynx lymphoid tissues, which partici-
pate in the formation of Waldeyer’s ring and they were described
by Meier for the first time in 1868 [8]. Nowadays, adenoidec-
tomy represents the most common procedure in childhood years,
which is performed by resection of adenoids only, or in line with
tonsillectomy and/or insertion of ventilation tubes in tympanic
membranes [2]. Widespread conventional adenoidectomy was
described the first time in 1885 [7]. While precise resection of
adenoids along with maximum protection of the adjacent tissues
of nasopharynx, complications are avoided, such as: bleeding,
incomplete resection of adenoids, stenosis of Eustachian tube
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and in very rare cases, stenosis of nasopharynx. Incompleteness
of conventional method with regard to complete and safe resec-
tion of adenoids leads to development of alternative methods,
among them, adenoidectomy with shaver [3,6]. This become
possible via development of endoscopic surgical instruments
[1]. In our study, description of adenoidectomy with shaver is
provided in line with its advantages and disadvantages.
Material and methods. 50 patients were enrolled in the
prospective study, all of them underwent adenoidectomy with
shaver within the period from January 2019 to June 2020 inclu-
sive. Age range was 2-26 years old (average age-14 years old),
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36 men (72%) and 14 women (28%). The patients suffered from
the difficult in nasal breathing, breathing with mouth, snoring,
sleep apnea, hearing loss, and recurrent sinusitis. Hypertrophy
of adenoids was diagnosed by flexible fibrolaryngoscopy for na-
sopharynx. The head of the otorhinolaryngology department in a
multi-profile clinic made adenoidectomy with shave .

Under general anesthesia, patients were intubated through
orotracheal tube. The operating theater setup were the same as in
the case of adenotonsilectomy, for decongestion swabs soaked
with adrenaline by dilution 1:10,000 were placed in the nasal
cavity. A mouth gag was inserted, choana and nasopharynx was
assessed under visual examination were obtained using 0° lens
optic with diameter 2.7 mm rigid endoscope (KARL STORZ
GmbH & Co. Tuttlingen, Germany) 4 mm endoscope for ado-
lescents, (Fig. 1). Special blade for adenoids was applied. The
blade for adenoids is longer with window on the convex side
and applied to have access at the superior wall of nasopharynx
in trans-oral direction. Endoscope was inserted in a nose, but the
blade for adenoids, under visual control, was placed trans-oral to
nasopharynx (Fig.2). Adenoidectomy was started from the upper
parts of nasopharynx by the blade movement from side to side
and continued to the lower side. Due to joint operation of pump
and blade for adenoids, removal of adenoids tissues as well as
blood aspiration take place that enables, under visual control,

to remove completely adenoids, inspect depth of wound, and
avoid damage to subjacent tissues. Hemostasis was maintained
by gauze balls soaked with water warmed at 45°C temperature,
in rare cases, special suction-coagulator for nasopharynx was
applied (Fig 3). Mouth gag was removed from mouth cavity. Pa-
tients had postoperative care and they were discharged from
hospital on the following day. All patients had to come to the
clinic for a scheduled visit within 1 week after operation and
then once a month during 3 months. At these visits, patients’
nasopharynx was examined by flexible firbolaryngoscopy to
observe postoperative process. Intraoperative parameters re-
cording was carried out during the operational period: size
of adenoids, duration of the operation, blood loss, depth of a
wound, satisfaction of a surgeon and complications. Size of
adenoids was assessed according to nasopharynx obstruction
angle; duration of operation was calculated from insertion of
mouth gag until its removal. Blood loss was estimated with
the help of correlation of irrigational liquid and blood. Sur-
geon’s satisfaction was assessed by degree of removal of ad-
enoids tissue. Within one week after the operation, patients’
conditions were evaluated based on the following parame-
ters: neck pain and stiffness, change of speech and difficul
in swallowing. Assessment of postoperative area was carried
out through fibrolaryngoscop .

Fig. 3. Different angle suction-coagulator

Results and discussion. Indications for adenoidectomy
were: impossibility of nasal breathing - 45 (90%) patients,
breathing by mouth -45 (90%) v, snoring - 32 (64%) patients,
otitis media - 15 (30%) patients, frequent sinusitis-7 (14%).
Majority of patients had moderate or large-sized adenoids.
Duration of the operation was 15 minutes on average (10-
20 minutes), blood loss was 30 ml on average (24-42 ml).
Adenoids were removed completely, depth of a wound was
adequate, and no intraoperative complications were revealed
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in patients. In 5 patients (10%) on 4™ day from the opera-
tion, pain and stiffness of the neck was seen that resolved
by taking analgesics, namely Ibuprofen (dosing according to
age). Within 10 days after the operation, all patients returned
to their usual lifestyle. Within 1 year after the operation, all
patients were performed endoscopy of nasal cavity. No ste-
nosis of Eustachian tubes and nasopharynx was revealed in
any patients.

Adenoidectomy represents the most common surgical inter-
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vention in childhood years [4]. Although this operation is con-
sidered as a safe intervention, complications may be developed.
The most frequent complication is bleeding (0.5-8% cases)[9].
Operative technique applied can have a significant impact on
intraoperative bleeding, postoperative pain and recovery period,
as well as formation of such complication, as stenosis of Eusta-
chian tubes and nasopharynx, which is very rare, but difficul to
resolve [1].

Traditional adenoidectomy is performed by adenotome.
The main disadvantage of this method is that the operation
is made without visual control, as a result of which mu-
cous membrane of choana, bulb of Eustachian tube and na-
sopharynx can be damaged, as well as adenoids tissue may
be left causing obstruction in the upper parts of nasophar-
ynx [10,11]. In order to avoid these complications, alterna-
tive methods from usual adenoidectomy exist, such as, pump
diathermic ablation, which is provided as a safe alternative
with minimum blood loss [7], however, this alternative in-
tervention can cause deep burn of adjacent tissues, the same
can be seen with CO, laser, which requires taking additional
safety measures [6]. The cases of stenosis of nasopharynx
were revealed after adenoidectomy performed by (Potassium
Titanyl Phosphate) KTP laser. Other methods include radio-
frequency adenoidectomy [6] and adenoidectomy performed
by electric molecular-resonance instrument [6]. Adenoidec-
tomy with shaver is a newly described method. We, within
the frame of the prospective study, reviewed patients, who
underwent adenoidectomy with shaver and reveal both posi-
tive and negative sides of this intervention.

Shaver is actively used in endoscopic surgery for nasal si-
nuses, where preciseness is essential to avoid invasion into the
orbit or cranial cavity. Adenoidectomy with shaver and trans-
nasal endoscopic approach was performed for the first time in
1997 [3,10,11], mirrors are also used for visualization instead of
endoscope [7,10].

Under Ozturk method [7] resection of tissue with shaver was
complete and with appropriate depth compared to removal of
tissues by adenotome. The prospective study in patients with ad-
enoidectomy performed by traditional method showed that 39%
of patients had left adenoid tissue, removal of which was carried
out by shaver. [11].

Use of rigid endoscope has its advantages. With its help, full
visualization of nasopharynx is possible that gives a possibility
to a surgeon to remove completely adenoids without damage to
adjacent tissues [7].

Use of shaver has its disadvantages, expensive equipment is
required to make this operation, also adenoid blade needs to be
changed after a while. In the opinion of several authors, move-
ment of shaver head is restricted in the case, when endoscope
and shaver is placed in one nostril [7,10]. Settlement of this
problem is possible by trans-oral insertion of shaver. [11]. Also,
taking tissue sample for histomorphological examination cannot
be managed during adenoidectomy with shaver.
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SUMMARY

MODERN METHODS IN OTORHINOLARYNGOLOGY:
POWERED-SHAVER ADENOIDECTOMY

Beridze B., Gogniashvili G.

New Hospitals Ltd, Department of Otorhinolaryngology Thilisi,
Georgia

Endoscopic adenoidectomy with shaver is a safe, precise
and fast procedure with minimal blood loss. With the help
of this method, adenoids are completely removed without
damage to adjacent tissues. Use of endoscope provides the
possibility to display the operation on the screen in enlarged
format and if applicable, the operation may be recorded. Con-
trolled resection of tissues with shaver minimizes complica-
tions to the extent possible.

50 patients have been participated in the prospective study,
all these patients had adenoidectomy with shaver, within the
period from January 2019 to June 2020 inclusive. Age range
was 2-26 years old. In order to determine efficac of the
method during the operation course, attention is to be paid to
the following criteria: duration of the operation, blood loss,
complications, perfection, depth of wound, satisfaction of a
surgeon and recovery period. Average duration of the opera-
tion accounted for 15 minutes (10-20 minutes) and average
blood loss was 30ml (within the range of 24-42ml). Com-
plete resection was made under visual control amid insignifi-
cant complications, adequate depth of wound and surgeons’
high satisfaction was achieved. Adenoidectomy with shaver
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is a fast, precise and safe procedure. The operation is made

through full visual control, accordingly, complete resection

of adenoids is carried out without damage to adjacent tissues

ensuring a minimum chance for postoperative complications.
Keywords: adenoidectomy, shaver, endoscope.
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SOPEKTUBHOCTb IPUMEHEHHUSA COBPEMEH-
HOM TEXHAKHU B OTOPUHOJIAPUHTOJIOT MM : AJTE-
HOHUJADKTOMMUS C LIEUBEPOM

bepunse b.b., loranamsuiu I.T.

New Hospitals Ltd, omoenenue omopunonapuneonoeuu Tounu-
cu, I'pysus

DHI0CKONHYECKas aicHOUIIKTOMHUS C IICUBEPOM SIBJISICTCS
0e30macHoil, TOYHOH U OBICTPON MPOLEIYPOH C MHHHMMAJIb-
HOM kpoBornorepei. C MOMOILBIO 3TOTO METOAa aJCHOUIbI
HOJHOCTBIO YIAISIOTCS 03 MOBPEKICHUS COCEIHUX TKAHEH.
Vcnonp30BaHKe IHJIOCKONA MO3BOJISIET OTOOpA3uTh orepa-
MO0 Ha DKpaHe B yBeJIMYeHHOM (opmare u, B ciaydae Ham00-
HOCTH, IPOU3BECTH 3anuch onepaiuu. Kontponupyemas pe-
3eKIMs TKaHEeH IIEMBEPOM CBOAUT K MUHHUMYMY BO3MOXKHBIC
OCJIO)KHEHHUS.

B npocnekTuBHOM Kcclen0BaHUM PUHSIN yuacTe 50 na-
LIUCHTOB B Bo3pacTe 2-26 jeT. BceM manueHTaMm npoBeicHa
aJICHOUIDKTOMHUS IIeUuBepoM B rnepuon ¢ siuBaps 2019 r. mo
uionb 2020 1. BKIIOYUTEIBHO. DPPEKTHUBHOCTH ONEpaIiH
OIpEeNeIsyIach CICAYIOUUMH KPUTEPHUSAMH: NPOJOIKUTEIb-
HOCTB, KPOBOIIOTEPSI, OCJIOKHEHHUS, ITTyOMHA paHbl, YIOBICT-
BOPEHHOCTh XHMpypra M nepuoj BoccTaHOBiIeHUA. CpenHss
IPOAOJDKUTENBHOCTD Ollepaliuy coctaBuia 15 munyt (10-20
MHUHYT), cpeHss Kposomoreps - 30 mi (B nuanazoHe 24-42
mi). [lonHas pesexuus npoBeaeHa MO BU3yalbHbIM KOHTPO-
neM Ha (OHE HE3HAYMTEIBHBIX OCIOXKHEHHI. AICHOUIIK-
TOMHUSI C IIEUBEPOM SIBJISCTCS OBICTPON M Oe30MacHOi mpo-
neaypoit. Onepauus NpoBOAUTCS MOA MOJHBIM BU3YaJIbHBIM
KOHTPOJIEM, COOTBETCTBEHHO, PE3E€KLUs aJCHOMUIOB IPOBO-
nuTcst 0e3 MOBPEKICHUS COCEIHMX TKaHEH, 4yTo oOecredu-
BaeT MUHUMAJIbHYIO BEPOSITHOCTh BOSHUKHOBEHHUSI TIOCJICOTIE-
PaLMOHHBIX OCJIOXKHEHHUM.
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DENTAL STATUS FEATURES IN PATIENTS DURING ANTI-CANCER CHEMOTHERAPY
(TRANSCARPATHIAN ANTITUMOR CENTER EXPERIENCE)

"Helei N., 'Kostenko E., 2Rusyn A., 'Helei V.

Uzhgorod National University, 'Dental Faculty, ’Medical Faculty; Ukraine

One of the most common complications of complex antican-
cer therapy is the development of various lesions of the oral cav-
ity, including mucositis which adversely affect the quality of life
[2], limits the dose of chemotherapy and radiotherapy, and fur-
ther adversely affects the effectiveness of complex therapy and
increase the cost of rehabilitation. In addition, mucositis of the
oral cavity significantly increases the cost of treatment of cancer
patients and increases the length of hospitalization. There are a
number of publications that demonstrate correlations between
the level of dental health, the level of oral hygiene and the se-
verity of secondary lesions of the maxillofacial tissues on the
background of antitumor chemotherapy. Therefore, the control
of dental status and oral hygiene [9] is important in predicting
and preventing the development of severe mucositis [5,12].

According to officia sources of medical statistics in many
countries around the world it may be judged on a consistently
high number of cases of malignant tumors among the popula-
tion which brings this type of pathology into a number of the
most pressing health care problems. According to public health
experts, the number of patients with malignant neoplasms may
reach up to 1.4% of the population. WHO reports show that
mortality from cancer is on the second place after diseases of
the circulatory system in the structure of overall mortality so
the issues of prevention, timely diagnosis, treatment of tumors,
palliative care, comprehensive rehabilitation of the patient and
ensuring a proper quality of life are extremely important. And
the role of the dentist in such rehabilitation of the patient today
is not properly assessed [8,12,14].

Modern protocols for the treatment of malignant tumors of
various localizations include special chemotherapy and polyche-
motherapy [1,9]. Except tumor cells such medicines may cause
a severe negative impact on all organs and systems of the body,
and the oral cavity is affected among such patients in 100.0%
of cases. That's why we know a special nosological form — oral
mucositis. Back in 1972, in USSR famous scientist Al Vorobyov
proposed the another special definition - “cytostatic disease”,
a polysyndromic disease caused by anti-cancer chemotherapy
that has manifestations on different organ and systems, includ-
ing oral mucosa lesions of varying severity [6,7,12]. A number
of clinical and population studies have proven the role of dental
rehabilitation to prevent the development of chemotherapy and
radiational mucositis but as practice shows 100.0% of patients
admitted to oncological and onco-hematological [25] hospitals
have unsanitary oral cavity and extremely low level of indi-
vidual oral hygiene. Therefore, it is of scientific interest to dy-
namically determine the dental status at the stages of anti-tumor
radiational and chemotherapy and to identify the relationship
between changes in dental status and changes on oral mucosa
among the patients [16,21]. This is allowed to determine the pur-
pose, objectives and methodology of this study.

Objective - to investigate the dental status of patients during
anticancer chemotherapy by clinical examination and calcula-
tion of hygienic indices.

Material and methods. The study group included patients
diagnosed with malignant tumors who were on the treatment of
the underlying disease (the protocol included the use of chemo-
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therapeutic anti-tumor drugs of different groups intravenously,
orally and in combination with other methods of treatment). All
the patients were hospitalized to Transcarpathian Antitumor Center
of the Transcarpathian Regional Council in Ukraine (head — MD,
DMSc, Prof. A.V. Rusyn). During the study, the oral cavity of 130
patients was examined (with their voluntary consent), during the
examination the dental status was registered and complaints were
recorded (by filling out the developed special questionnaire). Pa-
tients recorded the condition of the oral mucosa, caries intensivity
index (caries: filled: removed), CPI index (due to Russel), Green-
Vermilion index, Fedorov-Volodkina index, separately determined
the presence of metal orthopedic dentures and destructed teeth,
needs for dental care were also determined.

Totally, the study group consisted of 61 men and 69 women
(Table 1), which were conditionally divided into 4 age sub-
groups — 35-44 years, 45-54 years, 55-64 years and 65-75
years (and senior).

Analysis of patients’ medical data revealed that patients re-
ceived specialized chemotherapeutic agents as follows: cetux-
imab, letrozole, capecitabine, bendamustine, bortezomib, ritux-
imab, paclitaxel, vinorelbine, and oxaliplatin. These medicines
have antineoplastic activity and they are able to non-selectively
affect tissues with a rapid rate of regeneration which also in-
cludes the oral mucosa, ie, such medicines can cause mucositis,
atrophic and ulcerative lesions of the oral mucosa.

Analysis of the anamnesis of patients’ lives revealed that they
had malignant tumors of different localization mainly 3-4 de-
grees of severity and they were on anti-neoplastic chemotherapy
for the first and second time ( able 2).

The questionnaire for recording patients’ complaints at the
dentist’s examination contained questions about the presence of
patients with oral pain and maxillofacial area (its nature), the pres-
ence of irradiation, paresthetic sensations, xerostomia, swallowing
disorders, opening of the mouth disorders, the appearance of angu-
lar cheilitis, changes in taste sensations, bleeding, pus from peri-
odontal pockets, the formation of erosions and ulcers. Also, from
the anamnesis of patients’ lives, information was established about
the previous dental rehabilitation of the oral cavity, the frequency
and number of visits to the dentist during the year, the presence of
developed habits of proper oral care.

All results of the examination of patients were entered into a
specially designed study card, and then copied to an electronic
database where they were analyzed using descriptive statistics.
All patient data were depersonalized in order to protect infor-
mation that may constitute medical confidentialit , all patients
prior to inclusion in the study groups gave written consent and
received full information about the study.

The protocol of this study was previously presented and ap-
proved for use by the commission on bioethics of Uzhhorod Na-
tional University.

Results and discussion. Studies have shown that, in gener-
al, patients with malignant tumors who were on complex an-
titumor treatment (chemotherapy) had a significant number of
complaints related to dental nosology and maxillofacial lesions,
unsatisfactory dental status, enough high need for oral rehabili-
tation and emergency dental care (Table 3).
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Table 1. Age and sex characteristics of the observation group

35-44 years 45-54 years 55-64 years 65-75 years (and senior)
Male Female Male Female Male Female Male Female
12 10 14 16 21 25 14 18
Table 2. Distribution of the type and location of malignant tumors among the patients of the study group
Localization / type of tumors Number of patients
Tumors of the head / neck area 17
Intestinal tumors 21
Breast tumors 27
Oncohematological diseases 25
Non-Hodgkin’s lymphomas 11
Tumors of the female genital area 29
Total 130
Table 3. Frequency of individual complaints among patients receiving anticancer chemotherapy
Frequency of occurrence, %
Type of complaint

Male Female Total
Pain in the jaws 34.4 15.9 24.6
Oral mucosa pain 67.2 85.5 76.9
Oral mucosa burning 95.1 89.9 92.3
Oral mucosa paresthesia 98.4 97.1 97.7
Dryness of oral mucosa 100.0 100.0 100.0
Decrease and / or inversion of taste sensations 100.0 100.0 100.0
Occurrence of angular cheilitis 39.3 21.7 30.0
Gum bleeding 95.1 97.1 96.2
Purulent from periodontal pockets 23.0 13.0 17.7
Formation of erosions and ulcers on oral mucosa 62.3 65.2 63.9
Mouth opening disorders 18.0 20.3 19.2
Disorders of swallowing 8.2 11.6 10.0

Based on the analysis of complaints reported during the ex-
amination by a dentist, it was found that pain in the jaws gen-
erally occurred among 24.6% of patients (34.4% of men and
15.9% - among women), soreness of the oral mucosa - 76.9% of
patients (67.2% of men and 85.5% of women), which suggests
the rational use of topical anesthetics in this group of patients
to alleviate their condition. Special attention should be paid
to the complaints of patients, which can be partially attributed
to the signs of damage to the sensitive nerves and receptors of
oral mucosa — burning sensation, paresthesia, taste disturbances
(dysgeusia).

The burning sensation of oral mucosa in the study group gen-
erally was registered among 92.3% of patients (95.1% of males
and 89.9% of females). Paresthetic sensations were observed
among 97.7% of patients — 98.4% of men and 97.1% of women.
Dysgeusia (pathological changes of taste sensation) in the form
of decreased acuity of food taste or inversion of taste sensations
was observed among all patients in the study group. Also, all
patients noted dryness of oral mucosa after the starting of che-
motherapy which may be explained by dysfunction of saliva
production and its secretion. Among 30.0% of patients (39.3%
male and 21.7% female) angular cheilitis developed which also
caused discomfort. Almost all patients — 96.2%, showed bleed-
ing gums, and there was no significant difference between the
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sexes — 95.1% of men and 97.1% of women. Pus from peri-
odontal pockets was found among a small number of patients
— 17.7%, but among male patients it occurred almost twice as of-
ten — 23.0%, compared to 13.0% among women. The formation
of erosions and ulcers of oral mucosa was observed among more
than half of patients — 63.9%, without a significant difference
between the sexes — 62.3% of men and 65.2% of women. Com-
plaints of dysfunction were less frequent but their presence indi-
cated the complications severity of the patients’ chemotherapy.
These were open mouth disorders which were observed among
19.2% of patients (18.0% of men and 20.0% of women) and
swallowing disorders — 10.0%, by distribution — 8.2% of male
patients and 11.6 % — female.

Subsequently, an index assessment of dental status in patients
of the study group was performed (Table 4). The intensity of
dental caries in the study group was 13.7 £ 1.0 with a slight
predominance among male patients (14.5+0.77), compared with
female patients — 12.8+1.06. This level may be assessed as high.
The value of the communal periodontal index CPI (Russell
index) in the group was 2.3+0.2, among the male patients the
condition of the periodontium was worse — 2.3+0.2 than among
women — 2.1+0.2. Evaluation of the Green-Vermilion hygiene
index found that in general in the study group the level of oral
hygiene was unsatisfactory — 2.2+0.3, it was worse among men
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—2.3+0.3, better hygiene was among women — 1,9+0.5. The in-
dex of the area of dental plaque by Fedorov-Volodkina in the
study group was 2.6+0.8; among the men the average area of
plaque was also higher, so the index was 2.7+1.0, in women the
values were lower — 2.4+0.4. Assessment of inflammation of the
marginal periodontium showed the presence of an inflamm -
tory process of moderate severity among a significant number
of patients — 41.4+9.8% in the general study group, 45.9+11.5%
among men and 41.4+9.8% among women.

Additionally, patients noted the presence of metal dentures in
the oral cavity, the presence of destroyed to the root level teeth
and the need for emergency dental care (acute pain, the presence
of broken denttures, acute trauma of the oral mucosa. Thus, a to-
tal of 76.2% of patients in the study group had metal dentures of
various types (single crowns, welded crowns, bridges, cantilever
structures) in the oral cavity. Among them, the male patients had
less quantity — 67.2% and significantly more women — 84.1%.
Destroyed crowns of teeth and unremoved broken teeth roots
were observed among 56.9% of patients, for male patients were
more common — 63.9%, abovementioned problem was presented
only among 50.7% of women (Table 5). The need for emergency
dental care was observed among 13.1% of patients in the study
group, 14.8% of male patients and 11.6% of female patients.

Analysis of anamnestic data revealed that patients during the
year before hospitalization to the specialized oncology hospital had
an average of 0.8+0.4 visits to the dentist per year, women applied
to dentist almost twice as often — 1.1+0.5 visits per year and men
— 0.4+0.2. Patients in the study group also rarely used additional
personal care products (devices) for oral care — a total of 9.2%; such
devices were used by 6.6% of male and 11.6% of female patients.

The obtained results of study indicate the presence of prob-
lems with the oral cavity among 100.0% of patients receiving
antineoplastic chemotherapy at specialized oncological hospital,
as well as the presence of a sufficientl high need for special-
ized dental treatment. The high frequency of pain sensations and
accordingly the violation of their quality of life indicates the
need for additional nonsteroidal anti-inflammatory drugs with
analgesic effect prescription and the use of topical anesthetics
for oral mucosa analgesia during meals. The obtained data co-
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incide with the results of clinical studies of a number of authors
from ex-USSR and far abroad. The appearance of pain in bone
tissue may be perceived as a manifestation of a more serious
complication in the form of aseptic osteonecrosis of the jaws
or activation of sources of chronic odontogenic infection which
requires additional diagnosis and appointment to x-ray examina-
tions [3,4,11,12,15,18,24].

The appearance of hyposalivation among patients is an indi-
cation for the recommendation of frequent irrigation of the oral
cavity with antiseptic solutions, the use of artificial lysozyme to
prevent secondary lesions of the oral mucosa and periodontium.
Xerostomia and changes in taste sensations among patients are
indications for correction of their diet during chemotherapy.
Food should be processed mechanically with fewer irritating
and spicy components and certain spices can be used to enhance
the taste, although this issue is poorly understood nowadays.
The appearance of angular cheilitis at the stage of chemotherapy
requires additional examination as such a complication may oc-
cur both due to the development of dysbiosis of the oral cavity
and in the presence of a decrease in the height of the bite (in-
teralveolar distance). The occurrence of erosive and ulcerative
lesions of the oral mucosa requires additional dental treatment
such as keratoplastics, antiseptics and medicines for cleaning
erosive surfaces from fibrin-like plaque which quickly forms in
the oral cavity and causes significant discomfort to the patient
[14,18,19,22,23].

The data obtained during clinical examinations among group
of patients indicate unsatisfactory oral hygiene during antineo-
plastic chemotherapy which is according to some authors data
and is a significant risk factor for secondary lesions of oral mu-
cosa (mucositis). Patients had high hygiene indices and presence
of marginal periodontitis. In the absence of prior dental sani-
tation (before antitumor treatment) and instruction in oral care
the status of hygiene among patients with the first signs of oral
mucositis can only become worsen. Moreover, in the presence
of temporary immunosuppression due to the use of cytostatics
the conditions for the exacerbation of chronic infection are cre-
ated, so 13.1% of patients in the study group needed urgent den-
tal care. The low level of oral sanitation, the need for dynamic

Table 4. The results of the index assessment of dental status among patients receiving chemotherapy

Indicator/index Value
Male Female Total
Caries intensivity 14.5+£0.77 12.8£1.06 13.7£1.0
CPI 2.3£0.2 2.1£0.2 2.3+0.2
Green-Vermilion 2.3+0.3 1.9+0.5 2.2+0.3
Fedorov-Volodkina 2.7£1.0 2.4+0.4 2.6+0.8
PMA,% 45.9+11.5 38.6+8.7 41.4+9.8
Table 5. Results of clinical examination and analysis of anamnestic data
Value

Male Female Total
The presence of metal dental crowns and dentures,% 67.2 84.1 76.2
The presence of broken teeth (roots),% 63.9 50.7 56.9
The need for emergency dental care,% 14.8 11.6 13.1
Number of visits to the dentist in the previous year 0.4+0.2 1.1+£0.5 0.8+0.4
Sanitation of the oral cavity before hospitalization to oncological hospital,% 0,0 0.0 0.0
The use of additional devices for personal oral hygiene,% 6.6 11.6 9.2
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monitoring of the organs and tissues of the oral cavity, the need
for prior hygiene training for cancer patients and the emergence
of acute pain of dental origin suggest the rationality of involving
dentists to the team of health care on an ongoing basic complex
rehabilitation of patients with neoplasms [5,6,12,13,18].

Conclusions. A clinical examination of the oral cavity among
130 patients (61 men and 69 women) who were receiving anti-
cancer chemotherapy in an oncology hospital revealed that such
patients had poor oral hygiene and needed specialized dental
treatment. Burning sensation of oral mucosa was present among
92.3% of patients, paresthesia — among 97.7%, taste disturbance
and xerostomia — all patients. Among 30.0% there was angular
cheilitis, among 96.2% bleeding gums, pus from periodontal
pockets among — 17.7%, the formation of erosions and ulcers of
oral mucosa — among 63.9%, mouth opening disorders — among
19.2 % of patients and swallowing disorders — 10.0%. The inten-
sity of dental caries was 13.7£1.0, CPI index — 2.3+0.2, Green-
Vermilion index — 2.2+0.3, Fedorov-Volodkina index — 2.6+0, 8;
PMA index —41.4+9.8%. 76.2% of patients had metal dentures,
destroyed tooth crowns and unremoved roots — 56.9%. The need
for emergency dental care was among 13.1% of patients in the
study group. During the year before hospitalization, patients had
0.8+0.4 visits to the dentist per year, rarely used additional per-
sonal hygiene products for oral care — only 9.2%.

Data from Research Work. The work was performed in accor-
dance with the plan of research works of the State Higher Educa-
tional Institution “Uzhgorod National University” and is a fragment
of the scientific theme of the dental faculty: “Clinical-experimental
substantiation of the application of modern dental technologies, ex-
pert evaluation of the quality of treatment and prevention of major
dental diseases” (state registration No. 0113U003611).
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SUMMARY

DENTAL STATUS FEATURES IN PATIENTS DURING
ANTI-CANCER CHEMOTHERAPY (TRANSCARPATH-
IAN ANTITUMOR CENTER EXPERIENCE)

"Helei N., 'Kostenko E., 2Rusyn A., 'Helei V.

Uzhgorod National University, 'Dental faculty, *Medical fac-
ulty; Ukraine

One of the most common complications of complex antican-
cer therapy is the development of various lesions of the oral
cavity, including mucositis, which adversely affects the qual-
ity of life of the patient, limits the dose of chemotherapy and
radiotherapy, and further adversely affects the effectiveness of
complex therapy.

Objective - to investigate the dental status of patients who are
in anticancer chemotherapy and radiotherapy through clinical
examination and calculation hygienic indices.

During the study, the oral cavity was examined in 130 pa-
tients from 2015-2020, during the examination the dental status
was registered and complaints were recorded. The dental status
of patients on antitumor chemotherapy and radiotherapy by the
method of clinical examination and calculation of hygienic indi-
ces (CSR (caries: sealed: removed), CPI index, Green Vermilion
index, Fedorov-Volodkina index) was studied.

A clinical examination of the oral cavity of patients who were
on anticancer therapy in a cancer hospital revealed that the pa-
tients had poor oral hygiene and needed specialized dental treat-
ment. Burning of the oral mucosa was present in 92.3% of patients,
paresthesia - in 97.7%, taste disturbance and xerostomia - in all
patients. In 30.0% there was angular cheilitis, in 96.2% bleeding
gums, pus from periodontal pockets in - 17.7%, the formation of
ulcers of the oral mucosa - 63.9%, mouth opening disorders - in
19.2%. The need for dental care was in 13.1% of patients in the
study group. During the year before hospitalization, patients had
0.8+0.4 visits to the dentist per year, rarely used additional personal
hygiene products for oral care - in 9.2%.

The results indicate the presence of oral problems in 100.0%
of patients receiving specialized antitumor chemotherapy and
radiotherapy, as well as the presence of a sufficientl high need
for specialized dental treatment.

Keywords: neoplasm, patients, treatment, oral cavity, exami-
nation, indexes.

PE3IOME

OCOBEHHOCTHU CTOMATOJIOI'MYECKOI'O CTATY-
CA MMALOMEHTOB BO BPEMSI ITPOTHBOPAKOBOM
XUMUOTEPAIIUU (OIIBIT 3AKAPIIATCKOI'O ITPO-
TUBOOITYXOJIEBOI'O HIEHTPA)

Teaeii H.W., 'Kocrenko E.f., ’Pycun A.B., 'Teueii B.M.

Voiceopoockuil nayuonanomwiti ynusepcumem, ‘cmomamonozu-
yeckutl (pakyromem, *meduyunckuil paxyiomem, Ykpauna

OguuM u3 HauboJiee YaCThIX OCJIOKHEHMHM KOMILIEKCHOM
MPOTHUBOOIYXOJICBON TEPAIMU SIBISICTCS PA3BUTUC Pa3IUUHBIX
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MIOPAYKCHUH MOJIOCTH PTa, B TOM YHCIIE MYKO3UTOB, YTO OTPHLIA-
TEJIHO CKA3bIBACTCS HA KAYCCTBE JKMU3HU MAIMCHTA, OTPAHNYU-
BacT 2103y XUMUOTEPAIIUU U ny'-lesoﬁ TCparuu, a B ﬂaﬂbHeﬁmeM
OTpULIATENBFHO BiMseT Ha 3()PEKTHBHOCTh KOMIUICKCHOM Tepa-
ITHUH.

Lens uccnenoBaHus - U3yYUTh CTOMATOJIOTMYECKHN CTaTyC
MALMEHTOB, MPOXOSIINX Kypc HPOTUBOOIYXOJIEBONH XUMHOTE-
pamnu u nyquOﬁ TEparuu, l'lyTeM KIIMHUYECKOTO OCMOTpa U
pacyera THTHCHUYECKUX MTOKa3aTeseH.

B xome uccenoBanus moaoCcTh pra Obiia obcnenoBana y 130
nauuenToB 3a 2015-2020 rozpl, B Xo1e 00CIeI0BaHMs PETHCTPU-
pOBaJICsl CTOMATOJIOTMYECKUH CTaTyCc M (pUKCHPOBAJIUCH HKAJIOOBI.
M3ydeH cTOMAaTONOrM4ecKuil cTaryc IAlUeHTOB Ha IPOTHBO-
onyxo.neBoﬁ XUMHOTEpAIIM 1 nyquoifl TEparvu METOIOM KIIU-
HHYECKOr0 00CIICIOBAHMS U pacueTa TMTHCHUICCKHX TIOKa3aTeeit
(CSR (xapuec: momOupoBanue: yaaieHo), unnexc CPI, nnnexc
Green Vermilion, nanexkc denoposa-BonoakuHoii).

Kimanueckoe oOciieoBaHue TOJIOCTH PTa MalMEHTOB, KO-
TOpPBIE MPOXOAWIH IPOTUBOOIYXOJICBYIO TEPAIUI0O B OHKOJIO-
CHYECKON OOJILHMIIE, I10KA3aJI0, YTO MALMEHTH HE COOJOmaIn
mmeﬂy IIOJIOCTU pTa U HYXIAJIUCh B CHCHUAIU3UPOBAHHOM
CTOMATOJIOTHYCCKOM JieueHHU. JOKEHHE CIU3UCTON 000IOUYKH
IIOJIOCTH pTa uMeso Mecto y 92,3% nauueHros, napecTesus — y
97,7%, HapylLIeHne BKyca 1 KCEpOCTOMHUS — y BCEX MAI[MEHTOB.
Yrnosoit xeinmut — y 30,0%, KpOBOTOUMBOCTH JieceH — y 96,2%,
THOM M3 MapOJOHTAJIbHBIX KapMaHOB — y 17,7%, oOpazoBaHue
3B CIIM3UCTOM 000I0UKH 1ojocTH pra - y 63,9%, HapylmeHus
otkpbiBanus pra — y 19,2%. ITorpebHOCTH B CTOMATOJIOTHYE-
ckoil nomoru 6buta y 13,1% manueHToB HMcciieLyeMol rpyll-
IIBbI. B TCYCHHUEC roaa 40 rocCruuTaJIu3aly IanueHThI ToCealIn
cromarojiora 0,8+0,4 B roz, peaKko UCTIONb30BaJH AOMOTHUTEIb-
HBIC CpEACTBA J'lPI‘-lHOfI TUTUCHBI IJIA yxona 3a IOJIOCTBIO pTa - B
9,2%.

Pe3ynbTarsl CBUIETENBCTBYIOT O HAJIMYHUU TPOOJIEM ¢ pOTO-
BO# nosiocThio y 100% nanueHToB, Moay4yaronux Creuuaiu3m-
POBaHHYIO IPOTUBOOITYX0JIEBYIO XMMUOTEPAIIUIO U JIyYEBYIO TE-
parnuio, a TAK)Ke 0 HAJTMYKH JJOCTATOYHO BBICOKOM MOTPEOHOCTH
B CIICIHATH3HPOBAHHOM CTOMATOJIOTMYCCKOM JICUCHUH.
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THE CORRELATION OF THE CHEMICAL COMPOSITION OF ENAMEL
AND ORAL FLUID IN PATIENTS WITH A WEDGE-SHAPED DEFECT AND INTACT TEETH

Yarova S., Zabolotna 1., Genzytska O., Yarov Yu., Makhnova A.

Donetsk national medical university, Kramatorsk, Ukraine

Current research works confirm a multifactorial etiology for
non-carious cervical lesions (NCCLs) with the patient’s indi-
vidual characteristics which are responsible for varying degrees
of tissue loss [1-3]. The formation of NCCLs of morphological
type III (wedge shape (WS)) is associated with the wear of the
hard dental tissues which reflects the cumulative effects of causal
factors in the oral cavity [4,5]. The chemical theory explains WS
occurrence by the demineralizing action of acids which dissolve
enamel minerals [6]. The exposure to acids in combination with
insufficien salivation rate leads to increased dissolution [7]. The
effects of these and other interactions promote constant ion /
substance exchange and reorganization within the tooth and on
the surface of the tooth [8]. Saliva is one of the important mech-
anisms that protect against erosive wear [5]. Defective pellicle
which is formed in case of the disturbance of saliva quantitative
and qualitative parameters contributes to the development of pa-
thology of the hard dental tissues [6]. The content of ions in the
oral fluid (OF) affects the balance of the processes of deminer-
alization and remineralization in the hard dental tissues, the per-
meability of the enamel to mineral substances [5,9,10]. Strictly
defined concentrations of the chemical elements that make up
the inorganic part of enamel and dentin ensure their hardness,
resistance to environmental influences and the corresponding
direction of biochemical transformations [11]. Thus, according
to the macro- and microelement state of the hard dental tissues,
their mineralization can be estimated [12].

Teeth wear varies widely from person to person emphasizing
the need to identify the risk factors that explain this difference
[5]. It is very important that all potential etiologic factors are
identified and considered while examining the patients with NC-
CLs [3]. Some researchers believe that it is necessary to study
the chemical composition of both dental tissues and biological
fluids that wash the tooth in order to prevent demineralization
© GMN

processes [13]. Therefore, saliva is a perspective substance for
the early detection of oral diseases [14]. If there is correlation
between the indicators, OF composition it will be possible to
think about enamel mineral state.

The purpose of the study is to determine OF chemical com-
position and mineralization level of patients with WS and clini-
cally intact hard tissues, conduct correlation between the indica-
tors of cervical enamel and OF.

Material and methods. The clinical and laboratory studies
involved 22 patients (13 men, 9 women) without any somatic
pathology (mean age 23.44+/-4.51 years). There were such cri-
teria for their becoming the part of the groups as DMFT = 0,
the absence of the diseases of periodontal tissues and oral mu-
cosa, orthopedic and orthodontic structures in the oral cavity.
Two groups were formed (11 patients each) to accomplish the
assigned tasks based on the results of the clinical examination:
case group— the patients with wedge-shaped defects (2.81+/-
0.73) classified according to their morphology and depth [4];
control group the patients with clinically intact hard tissues.
The work was performed in accordance with the principles of
WMA Declaration of Helsinki “Ethical Principles for Medical
Research involving Human Subjects”, Order No. 690 of the
Ministry of Health of Ukraine (dated September 23, 2009) and
approved by Bioethics Commission of Donetsk National Medi-
cal University. Before being involved in the survey all the par-
ticipants were provided with written informed consent.

The material for laboratory studies was unstimulated OF
which was collected from 10 till 12 o’clock. Brushing teeth, eat-
ing, drinking, and smoking were excluded 2 hours before the
beginning of the research. Previously, the oral cavity was thor-
oughly rinsed with distilled water twice. OF was collected into
a sterile plastic test tube with a lid by spitting in the amount of
20 ml and then it was examined in the laboratory of the Depart-
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ment of Chemical Metrology of Kharkov National University.
Spectrometry method was applied to determine phosphate ions,
ionized calcium, SO,* (PO with ammonium molybdate at A =
340 nm, Ca** with o-cresolphthalein at A = 570 nm, SO,* with
methylene blue at A = 650 nm). We used the emission variant of
atomic emission spectrometry to detect potassium and sodium
(for K* A = 766.5 nm, monochromator slit width is 0.5 nm, for
Na® A = 589.0 nm, monochromator slit width is 0.1 nm). In-
ductively coupled plasma atomic emission spectrometry (A =
308.22 nm) was used to determine aluminum. Magnesium and
zinc were defined using atomic absorption spectrometry (for
Mg*: A = 285.2 nm, amperage 5 mA, photoelectron multiplier
1.3 kV, monochromator slit width 0.1 nm, for Zn*": A = 213.9
nm, amperage 5 mA, photomultiplier 1.3 kV, monochromator
slit width 0.1 nm). Chloride ions were identified using an ELIS
131 Cl chloride selective electrode with an EVL-1 ME reference
electrode connected to a pH meter. The samples for the content
of K*, Na” and Mg** were diluted with bidistilled water by 1000
times. The molar coefficient were calculated as the ratio of the
amounts of chemical analytes in the supernatant. The level of
OF mineralization potential was calculated as the ratio of the
rate of salivation to the concentration of ionized calcium where
values of 0.5 and higher were regarded as high intensity of min-
eralization, less than 0.5 — as decreased [15]. The salivation rate
was determined in ml/min. according to the formula: the amount
of taken OF / collection time [16].

We performed the correlation of the chemical composition of
the oral fluid and the enamel of the cervical region of 22 teeth of
both jaws that were removed for clinical indications (12 clinical-
ly intact, 10 with WS) in the patients aged 25-54 years. We used
JSM-6490 LV focused beam electron microscope (scanning)
with system of energy-dispersive X-ray microanalysis INCA
Penta FETx3 (OXFORD Instruments, England). The chemical
composition of 198 areas of the cervical enamel was determined
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as a percentage of the weight amounts of carbon, oxygen, cal-
cium, phosphorus, sodium, magnesium, sulfur, chlorine, zinc,
potassium, and aluminum [17]. Replication measurements were
averaged in one sample before statistical analysis. The study
was conducted at the base of Donetsk Institute of Physics and
Technology of the National Academy of Sciences of Ukraine.

Statistical analysis was performed using the Statistica 12.0
computer program (3BA94C4EDO07A). To check the presence
of the relationship between the variables, the correlation analy-
sis was carried out (Pearson’s parametric correlation method)
based on the determination of the parametric Brave-Pearson
coefficien (r) with the confidence level of 95%. The reliabil-
ity of obtained results was assessed using Student’s T-test, the
correlation between the indicators — based on Student’s T-test
using Z-test (Fisher’s Z-test). The differences were considered
statistically significant at p<0.05. The significance of the diffe -
ences between the groups was assessed basing on the analysis
of variance.

Results and discussion. The comparative analysis of the con-
tent of chemical analytes in OF was carried out at the first stage
(Table 1).

Since the indicators changed in opposite directions in the
groups, it became possible to increase the significance of the
differences by calculating their molar ratios ( able 2).

Obtained results indicate the absence of significant differen -
es in the content of chemical analytes and molar coefficient in
OF (p>0.05). Mineralization of mixed saliva was significantly
higher (0.93+/-0.29) in the control group than in the case group
(0.57+/-0.28) by 1.64+/-0.11 times, p=0.04. This indicator was
in high directly proportional correlation with the coefficien
of dispersion of OF impedance and the rate of salivation in all
patients (p<0.05) [16]. High inverse correlation was found be-
tween the coeffic nt of OF impedance variance and the amount
of CI' (r=-0.767, p=0.006) in the control group [16].

Table 1. The content of chemical analytes in OF, X+m

Chemical analytes Case group Control group p-value
K*, mmol/l 25.2045.60 24.60+5.20 0.378
Na*, mmol/l 10.20+13.20 18.30£15.70 0.183
Mg, mmol/l 6.90+0,98 6.50+7.90 0.421
Ca*", mmol/l 1.00+0.50 1.10+0.60 0.757
PO,*, mmol/l 3.80+1.30 2.70+1.30 0.125
CI, mmol/l 21.7046.50 19.20+5.80 0.461
S0,*, mmol/l 0.0010+0,0010 0.0008+0.0011 0.207
Zn*, mg/l 0.03+0.01 0.04+0.02 0.464
AP, mg/l 0.0003+0,0001 0,003+0,0001 0.802

Table 2. Molar ratios of chemical analytes in OF, Xtm

Molar coefficients Case group Control group p-value
Na'/K* 0.43+0.52 0.75+0.62 0.437
Na*/Mg** 4.83+4.86 9.44+10.06 0.183
Ca>/PO,*> 0.30+0.10 0.45+0.29 0.137
PO,*/Ca* 4.52+3.41 3.09+1.76 0.115
Ca*/Mg* 0.58+0.46 0.85+0.97 0.344
Ca*/CI 0.05+0.02 0.06+0.03 0.757
AP/ Zn* 0.0010+0.0003 0.009+0.006 0.629
Mg*/Ca** 6.87£7.00 9.71+17.00 0.399
Mg*/PO,*> 1.82+2.29 3.43£5.72 0.518
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Table 3. Molar ratios of chemical analytes in cervical enamel, Xam

Molar coefficients Case group Control group p-value
Na/K 40,3956+42,1166 38,2085+41,7515 0,815
Na/Mg 11,5512+426,6174 8,8071£17,5403 0,583
Ca/P 2,5584+1,2791 1,8983+0,1864 0,005%*
P/Ca 0,4565+0,1415 0,5313+0,0473 0,005*
Ca/Mg 414,5617+674,0558 361,8856+201,7616 0,672
Ca/Cl 141,7328+183,982 76,8978+22,7115 0,054
Al/Zn 36,1473+48,6261 19,8389+40,4231 0,114
Mg/Ca 0,0049+0,0040 0,0232+0,0015 0,028*
Mg/P 0,0098+0,0077 0,0060+0,0026 0,009*
K/Na 5,2881+22,3472 0,0911+0,0982 0,200

*p<0.05

Table 4. The correlation between the content of chemical analytes in OF and cervical enamel, r (p <0.0001)

Chemical analytes group K* group PO > group Cr
Cart I -0.7500 I 0.5511 1 -0.7302
a
I -0.9433 II 0.9781 II -0.9125
I 0.5444
Na* - -
I 0.7168
I 0.6040 - 1 0.5684
Mg2+
I 0.6570 II 0.5554
I -0.8596 I -0.8609
PO> -
I -0.9545 II -0.9110
1 0.9230
K* - -
I 0.9388

1 - case group, Il — control group

Table 5. The correlation between the content of molar coefficients in OF and cervical enamel, r (p <0.0001)

Molar coefficients group Ca*/PO > group | Mg?*/Ca* group | PO ¥/Ca*
I 0.5200
Na'/K* - _
II 0.5828
[ 0.8089
Ca2+/Mg2+ _ _
I 0.7499
I 0.6132 I -0.5556
Ca*/CI -
11 0.9067 II -0.6958
- I 0.9537
Mg¥/PO,* )
1I 0.6366

1 - case group, Il — control group

The data on the chemical composition of the cervical enamel
of teeth with WS and intact hard tissues are presented in previ-
ous works [17]. In the samples with WS there was determined a
greater amount of magnesium by 1.55 times, aluminum — by 4
times, sulfur — by 2 times, calcium by 14% [17]. Inversely pro-
portional correlation was revealed in the cervical region of the
samples of the case and control groups: high between carbon
and oxygen (r=-0.7844), carbon and phosphorus (r=-0.7998),
oxygen and calcium (r=-0.9069), moderate between carbon and
sodium (r=-0.5265), p<0.0001. Directly proportional correlation
of average strength was determined between: oxygen and so-
dium (r=0.5091), oxygen and phosphorus (r=0.6366), p<0.0001
The results of calculating their molar coefficient by groups are
presented in Table 3.
© GMN

There were the following indicators of molar coefficient in
the group of the samples with WS: Mg/P — by 1.63 times higher,
Ca/P by 24% higher, Mg/Ca by 4.7 times lower, P/Ca by14%
lower at comparison with clinically intact samples. There was
determined the following directly proportional correlation: very
high between Mg/P and Mg/Ca (r=0.9597), moderate between
K/Na and Ca/P (r=0.6155) p<0.0001.

The correlation analysis was performed to check the presence
of the relationship between the chemical composition of OF and
cervical enamel at the second stage of the study. The results of
the revealed correlation between the indicators of moderate and
high strength are shown in Table 4.

The distinctive feature of the relationships of the control group
was the presence of moderate directly proportional correlation:
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Na” with CI" (r=0.6926) and Mg*" (r=0.6463), inverse propor-
tional one: Na® with Ca*" (r=-0,6799) and PO,* (r=-0.6601),
Mg** with Ca*" (1=-0,5757) and PO > (r=-0.5975), p<0.0001.

The results of the revealed correlation between the indicators
of molar coeffici ts of moderate and high strength are given in
Table 5.

The correlation of molar coefficient of the control group
distinguished itself with the presence of high and moderate
strength: directly proportional — between Ca®"/Cl- and Na"/K*
(r=0.5117), Ca*/Mg* (r=0.7187), Mg*/Ca*" and PO,*/Ca*
(r=0.7055), inversely proportional — between Ca*/Mg** and
PO,*/Ca*(r=-0.5973), p<0.0001.

Successful prevention and treatment of NCCLs requires the
understanding of the risk factors and how these factors change
in individual patients over time [2]. Previous studies have shown
a significant relationship between tooth wear and OF physi-
cal properties [5,16]. The changes in OF physicochemical pa-
rameters are associated with the disturbance of mineralization
processes which is determined by its saliva mineralization po-
tential[16,18]. The salivary mineralization level in individuals
with NCCLs was higher than 0.5 which is probably due to the
increase in the amount of inorganic phosphate that is the factor
that enhances OF remineralizing property [16,19]. The miner-
alization potential, value of the dispersion coefficien and the
steepness of the dispersion of OF electrical impedance in the
patients with WS were significant y lower than in the control
group that is regarded as the decrease in its micellarity and min-
eralizing capacity [16].

As a result of the study, no significant differences have been
found in the chemical composition of mixed saliva of the per-
sons with WS and clinically intact dental hard tissues. Other au-
thors have not found any difference in calcium and phosphorus
content in OF patients with and without NCCLs either [20].

Taking into account the inter-element synergism and antago-
nism as well as the complex interaction at the level of a living
organism of individual microelements, a more sensitive indica-
tor of their relationship is the correlation between the ratios of cer-
tain element pairs. The imbalance in OF chemical composition led
to the decrease of important calcium-phosphorus coefficien in the
metabolic ratio [15]. It was significantly lower in the patients with
WS. Probably it explains the lower indices of Na/K in the main
group. The dynamics of the Na/K coefficien provides the informa-
tion on the activity of the sympathetic-adrenal system and the state
of the thyroid gland [21]. Many researchers confirm the role of en-
docrine pathology in the occurrence of NCCLs [6,20]. Aluminum,
which was significantly higher in the cervical enamel of WS teeth,
is able to influence thyroid function [22]

More calcium and phosphorus were detected (p<0.05) in the
cervical enamel of teeth with NCCLs while there was a tendency
towards the increase in the amount of magnesium (p>0.05)[17].
According to some authors’ view the increase in the content of
calcium and magnesium in samples with WS is a protective reac-
tion aimed at activating the process of mineralization (reminer-
alization) of enamel [10]. The amount of magnesium correlates
with the amount of calcium, since magnesium is a physiological
calcium antagonist and is important in phosphorus-calcium me-
tabolism [11,21,23]. The 4-time increase in the aluminum con-
tent in the surface enamel of the teeth with WS confirms other
researchers’ opinion about its role in the pathogenesis of NCCLs
[24]. And the accumulation of it by the hard dental tissues is not
important so much as the disturbance of the mineral metabolism
characterized by the change in the metabolism of calcium and
phosphorus [24].
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As may be supposed, only the outer enamel layer is prone to
mineralization/demineralization'’. It only explains the determina-
tion of the correlation of the chemical composition of enamel of the
teeth surface and OF. The revealed high level of directly proportion-
al correlation between Ca*/Mg*"and Ca**/PO,* in cervical enamel
and OF makes it possible to use the Ca*/Mg* molar coefficien as
an alternative indicator of enamel mineralization.

Conclusions. Apparently, there are significant individual dif-
ferences in the composition and properties of OF that are re-
sponsible for the onset and progression of tooth wear and which
are correlated with the chemical composition of the surface layer
of enamel and they may be the risk factors for the occurrence
of NCCLs. The non-invasiveness of the mixed saliva research
method makes it possible to include it in individual preclinical
diagnostics.
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SUMMARY

THE CORRELATION OF THE CHEMICAL COMPOSI-
TION OF ENAMEL AND ORAL FLUID IN PATIENTS
WITH A WEDGE-SHAPED DEFECT AND INTACT
TEETH

Yarova S., Zabolotna I., Genzytska O., Yarov Yu.,
Makhnova A.

Donetsk national medical university, Kramatorsk, Ukraine

Aim - to determine oral fluid chemical composition and min-
eralization level in patients with a wedge-shaped defect and in-
tact hard tissues, conduct correlation between the indicators of
cervical enamel and oral fluid

We determined Ca**, PO,*, SO using spectrophotometric
method, Na*, K*, A" by atomic emission spectrometry, Mg*",
Zn*" by atomic absorption spectrometry, Cl- using chloride-se-

© GMN

lective electrode of pH-meter in oral fluid of 22 patients divided
into two groups: case — with wedge-shaped defects (2.81+/-
0.73); control — with intact teeth. Correlation of oral fluid and
cervical enamel chemical composition of 22 extracted teeth (12
— intact teeth, 10 wedge shape) was made. We used JSM-6490
LV focused beam electron microscope (scanning) with system
of energy-dispersive X-ray microanalysis INCA Penta FETx3.

Significant differences haven’t been found in chemical ana-
lyte content and molar ratios (p>0.05) in oral fluid. The level of
mineralization potential was 1.64+/-0.11 times higher in patients
of the control group (p<0.05). The values of molar coefficient
in teeth enamel with a wedge-shaped defect were high: Mg/P by
1.63 times, Ca/P by 24%, they were low: Mg/Ca — by 4.7 times,
P/Ca — by 14% (p<0.05). The difference in correlation between
the chemical composition of oral fluid and enamel of patients
in the control group was the presence of an average directly
proportional bond strength: Na* with ClI- and Mg, inversely
proportional: Na* with Ca**and PO,*, p<0.0001. Correlation be-
tween molar coefficient of oral fluid and enamel in the control
group was distinguished by the presence of high and moderate
correlation: directly proportional — between Ca*/Cl-and Na*/K",
Ca*/Mg*; Mg*'/Ca’" and PO */Ca*, inversely proportional —
between Ca*/Mg* and PO, */Ca**, p<0.0001.

We have revealed correlations of the chemical composition
of enamel and oral fluid which can be used to assess the mineral
state of tooth enamel and control the effectiveness of prevention
of the initial forms of wedge-shaped defects in terms of mixed
saliva in dynamics.

Keywords: tooth wear, non-carious cervical lesions, saliva,
spectrometry, analytical chemistry, scanning electron micro-
scope.

PE3IOME

KOPPEJ/ISIHMUOHHAS CBA3b XUMHUYECKOI'O CO-
CTABA 3MAJIUM U POTOBOM )KUJKOCTH V IMAIH-
EHTOB C KIMHOBU/JHbIM JE®EKTOM U UHTAKT-
HbBIMU 3YBAMU

Sposa C.II., 3a6os0THas U.U., I'en3nukas E.C.,
SApos 10.10., MaxuéBa A.B.

Jloneyxuil nayuonanvhvlil Meouyunckuil ynusepcumem, Kpama-
mopck, Ykpauna

Llesnp uccnenoBanHus - ONPEAEIUTh XUMHUECKUH COCTaB U
YPOBEHb MHHEpAJIN3alMKU POTOBOM KUIKOCTH Yy HALMEHTOB C
KJIMHOBH/IHBIM JIe()EKTOM M WHTAKTHBIMH TBEPIBIMU TKAHSIMH,
OIPENENIUTh KOPPEJALHOHHYIO CBSI3b MEXAy IOKa3aTessiMu
IPUILEEYHON IMaIN U POTOBOM JKUIAKOCTH.

CocTaBieHsl iBe rpymniibl: oCHOBHasI — 10 ynanéHHbIX 3y00B ¢
KIMHOBHIHBIME Jledektamu (2.81+0.73); kouTponbsHas — 12 nn-
TaKTHBIX 3y00B. B poToBO# sxHIKOCTH y 22 MAIMEHTOB OIpe/ie-
nensi: Ca’*, PO,*, SO,” - cnekTpod)oTOMETPHYECKHM METOJIOM,
Na®, K%, AI** — MeT0/10M aTOMHO-3MHUCCHOHHOM CIIEKTPOMETPHH,
Mg*, Zn* — MeroJoM aTOMHO-a0COPOIMOHHON CHEKTPOME-
Tpum, CI' ¢ MCHONB30BaHUEM XJIOPHUJICEICKTHBHOTO AJIETPOJa
- pH-meTpa; ux cOOTHOIICHHE, MUHEPATN3aMOHHBIH MTOTEHIH-
an. OnpeneneHa KOppessLs XMMUYECKOIO COCTaBa POTOBOM
KHUAKOCTH M TNPUILIeedHON sManu 22 yaaneHHbIX 3yOoB (12 —
MHTaKTHBIX, 10 - ¢ KIMHOBUAHBIM Aedekrom). Vcrmons3oBaiu
pacTpoBbIil (CKaHUPYIOUIMI) 3JIEKTPOHHBIH MuKpockon JSM
6490 LV c cucremoli 3HeproucrepcHOHHOIO0 PEHTI€HOBCKOTO
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anaimsa INCA Penta FETx3 (OXFORD Instruments, England).

JI0CTOBEpHBIX Pa3JIMUMii B COACPIKAHUU XUMHUYECKUX aHAJIH-
TOB U UX MOJISIPHBIX COOTHOLICHHSIX B POTOBOW KHUAKOCTH HE
BbLABICHO (p>0.05). YpoBeHb MMHEPAIN3ALMOHHOIO IOTECHIIU-
ana B 1,6440,11 paza Bblllle y NAIUEHTOB KOHTPOJIBHOM IPYIIIbI
(p<0.05). 3nauenust MOJSIPHBIX KOI(D(ULIHEHTOB B IMajN 3yO0B ¢
KJIMHOBH/IHBIM JiedpextoM Obuty Bbie: Mg/P - B 1,63 pasa, Ca/P
- Ha 24%, menbiie: Mg/Ca — B 4,7 paza, P/Ca —na 14% (p<0.05).

Pasuuia B KOppessiiuy MEXIy XHUMHYECKUM COCTAaBOM pO-
TOBOW JKUJKOCTH W SMajH IMAlUCHTOB KOHTPOJIBHOI TPYIIIbI
3aKiII0Yallach B HAJIMYUH CPEIHEH CHIIBI CBSI3H IPSIMO MPOIIOP-
uuoHaneHoi: Na™ ¢ ClI" u Mg, 06paTHO MpoIopIHOHaTBEHOMN:
Na“ ¢ Ca’ u PO,*, Mg* ¢ Ca* u PO, (p<0.0001). Koppens-
IMs] MOJISIPHBIX KOO (UIMEHTOB POTOBOW XHMIKOCTH M dMAJH
B KOHTPOJILHOM TPyIIe OTINYaach MPUCYTCTBHEM BBICOKOW M
Cpe/IHeH CBSI3U: TPSIMOINPONOPIHOHATBbHOM — Mexay Ca?/Cl u
Na'/K", Ca**/Mg*"; Mg*/Ca* u PO */Ca’", o6parHonponopiuo-
HabHOM — Mexry Ca’*/Mg* u PO, */Ca*, p<0.0001.

BbIsiBIICHBI KOPPEISLHOHHBIE B3aUMOCBSI3U XMMHUYECKOTO CO-
CTaBa dMajH U POTOBOM JKHJKOCTH, KOTOPBIE MOTYT OBITH HC-
T0JIb30BAH JUTS OLCHKH MHHEPAJILHOTO COCTOSIHUS OMau 3y00B
¥ KOHTPOJIsI 3)(PEKTUBHOCTH NPOPHUIAKTUKN HAYaIbHBIX GopM
KJIMHOBH/IHBIX JI€(DEKTOB MO MOKA3ATE/IIM CMEIIAHHOMN CITFOHBI
B JIMHAMHUKE.
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CARDIOVASCULAR EVENT ASSESSMENT IN PATIENTS WITH NONOBSTRUCTIVE
CORONARY ARTERY DISEASE UNDERGOING DUAL ANTIPLATELET TREATMENT

ISikharulidze I., *Chelidze K., *Mamatsashvili 1.

IM. Tsinamdzgvrishvili Centre of Cardiology, *The First University Clinic of Thilisi State Medical University, Georgia

Nonobstructive coronary artery disease (NObCAD) is athero-
sclerotic plaque that would not be expected to obstruct blood
flow or result in anginal symptoms. Although such lesions are
relatively common, occurring in 10% to 25% of patients under-
going coronary angiography [1,2].

Nonobstructive coronary artery disease has historically been
considered benign and clinically insignificant, however it was
associated with a 28 to 44 percent increased risk of a major car-
diac event such as a heart attack or death, in a new study pre-
sented at the American Heart Association’s Quality of Care and
Outcomes Research 2014 Scientific Sessions

Nonobstructive CAD in acute coronary syndromes (ACS) has
attracted much attention because of the relatively high incidence
of adverse cardiovascular events if not appropriately diagnosed
and treated [3,4].

Dual antiplatelet therapy (DAPT) consisting of aspirin and a
P2Y , receptor antagonist is a fundamental component of acute
coronary syndrome (ACS) management. However, DAPT of
NObCAD remains a major topic of discussion and is of particu-
lar importance.

The aim of our study was to learn the differences in baseline
presentation between NObCAD and obstructive coronary artery
disease (ObCAD) subjects, to compare the likelihood of several
clinical outcomes and the rate of primary endpoints between this
groups.

Material and methods. Out study included 165 patients: 115
patients with NObCAD ACS, 50 — with ObCAD ACS. Inclusion
criteria: age >18 year; Presence of any atherosclerotic stenosis
greater than 20% but less than 50% in the left main coronary
artery, and greater than 20% but less than 70% in any other ma-
jor epicardial coronary artery. Exclusion criteria: Age<18 year;
Antiplatelet treatment in past; Coronary revascularization in
past; Absolute contraindications for antiplatelet treatment; Af-
ter providing written informed consent, patients with NObCAD
ACS were randomly assign in an 1:1 ratio in 2 group: Group
A (n=55) received dual antiplatelet treatment with aspirin 100-
160 mg once daily and clopidogrel 75 mg once daily for three
months. Group B (n=60) received only aspirin 100-160 mg once
daily for three months. 50 patients with ObCAD ACS entered
in group C — controlled group, patients were treated according
appropriate treatment guidelines.

Clinical, demographic and treatment data were investigated.
Demographic variables included age and gender. Comorbidi-
ties included smoking, diabetes, hyperlipidemia, hypertension,
obesity, and prior history of heart disease (angina, heart failure,
myocardial infarction, coronary artery bypass grafting, and per-
cutaneous coronary intervention), renal and liver disease. ECG
changes and initial laboratory data were recorded. Laboratory
analyses: CBC, urine test, serum lipid profile, fasting blood glu-
cose and HbA C, creatinine and eGFR, liver enzymes were pro-
vided. All patients underwent coronary angiography. Data describ-
ing patient management included use of pB-blockers, aspirin, ACE
inhibitors or angiotensin receptor blockers, lipid-lowering agents.

We categorized each patient by CAD extent. To accomplish
this, we categorized each patient by CAD severity in a single,
double, or triple-vessel distribution: 1-, 2-, and 3-vessel nonob-
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structive CAD; and 1-, 2-, and 3-vessel obstructive CAD. Rates
of M1, all-cause mortality, and the combined outcome during the
full study period were calculated and compared by CAD extent.

Follow-up evaluations were performed at one, two and three
months and 1 year. At these visits was assessed primary endpoints
- MACE (Major adverse cardiac events): 1year hospitalization for
Myocardial infarction or other cardiovascular causes after index
angiography, cardiovascular death, revascularization, survival. We
studied type and frequency of bleeding during treatment and follow
up period. Severe bleeding was defined as fatal or intracranial hem-
orrhage, or bleeding cause hemodynamic compromise; moderate
bleeding was defined as bleeding requiring transfusion not charac-
terized as severe and mild asymptomatic bleeding.

All the analysis was calculated using the Statistical Package
for Social Sciences (SPSS, version 22) software. A Student’s t-
test was used to compare the differ nce in the continuous vari-
ables between groups. A value of p<0.05 was considered to be
statistically significant.

Results and discussion. Baseline characteristics of patients
are displayed in Table 1.

NObCAD patients (group A and B), as compared to ObCAD
subjects (group C) had less cardiovascular risk factors at base-
line (including diabetes mellitus, hypertension, dyslipidemia,
cigarette smoking).

As shows the analysis of data, after one year from an initia-
tion of treatment, frequency of CVD in group A is 29.1%, in
group B — 35% and in group C - 64%, and events frequency
increased with CAD extension. Hospitalization for MI was sig-
nificantly higher in group C: 16.4% in group A, 18.3% - in group
B and 24% in group C. Revascularization rate was 10.9% in
group A, 20% — in group B and 38% in group C. Cardiovascular
death rate was significantly higher in group C. There were no
significant difference between all 3 groups according bleeding
frequency. All cases of bleeding was mild and asymptomatic.

Despite the prevalence of nonobstructive CAD identified by
coronary angiography, little is known about its risk of adverse
outcomes. More data on nonobstructive CAD patients and their
longitudinal outcomes are essential for understanding their risks
for adverse cardiac outcomes and potential therapeutic impli-
cations [5,6]. Differences in prognosis and baseline clinical
presentation have been documented among patient with acute
coronary syndrome and coronary artery disease with obstructive
(ObCAD) or nonobstructive arteries (NObCAD), but the rates of
events largely varied across single studies.

An unstable coronary plaque is the primary cause of the coro-
nary syndrome. Thrombus formation occurs under conditions of
high shear stress and is principally driven by platelet aggrega-
tion in acute coronary syndrome. Platelet aggregation during
intracoronary thrombus represents the dramatic effects that anti-
platelet therapies have on clinical outcomes [7].

Despite evidence of myocardial ischemia that is demonstrat-
ed after presenting with cardiac symptoms, an angiogram that
shows nonobstructive CAD will ultimately result in little medi-
cal treatment. This approach is of concern to clinicians because
many of these patients will continue to have symptoms that will
lead to rehospitalization, repeated diagnostic testing [8].
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Table 1. Clinical characteristics of patients

Variables Group A (n=55) Group B (n=60) Group C (n=50)
Age, mean 58.2+8.9 61.3+£9.02 63.2+7.4
Female % 38 (69.1%) 35 (58.3%) 21(42%)
Smoker % 19(34.5%) 15 (25%) 21(42%)
Hypertension % 35 (63.6%) 35 (58.3%) 41 (82%)
Diabetes Mellitus % 9 (16.4%) 11 (18.3%) 17(34%)
Heart Failure 11(20%) 15(25%) 11(22%)
History of atrial fibrillation 5(9.1%) 4(6.7%) 5(10%)
History of stroke % 3(5.5%) 2(3.3%) 0
COPD % 0 2(3.3%) 2(4%)
Dyslipidemia % 29(52.7%) 33(55%) 37 (74%)
Chronic renal disease % 4(7.3%) 3 (5%) 3(6%)
Liver disease % 0 0 2(4%)
1 vessel —26(47.3%) 1 vessel - 36 (60%) 1 vessel - 9 (18%)
CAD extend 2 vessel - 11(20%) 2 vessel-13(21.6%) 2 vessel - 21(42%)
3 vessel — 18 (32.7%) 3 vessel-11 (18.3%) 3 vessel — 20 (40%)
Table 2. Clinical outcomes, adverse events and primary end points assessment
End points Group A (n=55) Group B (n=60) Group C (n=50)
CAD extend 1 vessel 2 3 2 3 1 2 3
CVD events 2 5 9% 7* 10* 3 11* 18*
(3.6%) | (9.1%) (16.4%) (6.7%) (11.7%) (16.7%) (6%) (22%) | (36%)
*
Hospitalization for MI (3.2%) (3.2%) (9.?%) (3.3%) (6.g%) (8;%) (4%4) (634) (121%)
Revascularization 0 ! > 4 ” 2 12* 15*
(1.8%) (9.1%) (1.7%) (6.6%) (11.7%) (4%) (24%) (30%)
Cardiovascular death 0 0 0 (. ;% ) 3 é% ) (2(1%) ( 6§A)) ( 434)
Bleeding 2(3.6%) 1(1.8%) 1(1.7%) 1(17%) 1(2%) 1(2%)

The effect of dual antiplatelet therapy following an acute
coronary syndrome was confirmed by the trials. Combined as-
pirin and clopidogrel therapy decreased the 1-year incidence
of cardiovascular events by up to 20% compared with aspirin
alone. Although a large volume of evidence supporting the use
of dual antiplatelet therapy in patients with the acute coronary
syndrome, there remains major uncertainty regarding the treat-
ment of patients with NObCAD.

After data assessment we can tell, that the combination of
clopidogrel and aspirin was not significantly more effective than
aspirin alone in reducing the rate of myocardial infarction, but
there was significant difference between groups regarding the
CVD event rates, revascularization frequency and bleeding rate.
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SUMMARY

CARDIOVASCULAR EVENT ASSESSMENT IN PA-
TIENTS WITH NONOBSTRUCTIVE CORONARY AR-
TERY DISEASE UNDERGOING DUAL ANTIPLATELET
TREATMENT

ISikharulidze 1., 2Chelidze K., 2Mamatsashvili 1.

M. Tsinamdzgvrishvili Centre of Cardiology; *The First Univer-
sity Clinic of Thilisi State Medical University, Georgia

The aim of our study was to learn the differences in baseline
presentation between NObCAD and obstructive coronary artery
disease (ObCAD) subjects, to compare the likelihood of several
clinical outcomes and the rate of primary endpoints between this
groups.

Out study included 165 patients: 115 patients with NObCAD
ACS, 50 — with ObCAD ACS. Inclusion criteria: age >18 year;
Presence of any atherosclerotic stenosis greater than 20% but
less than 50% in the left main coronary artery, and greater than
20% but less than 70% in any other major epicardial coronary
artery. Patients with NObCAD ACS were randomly assign in an
1:1 ratio in 2 group: Group A (n=55) received dual antiplatelet
treatment with aspirin 100-160 mg once daily and clopidogrel
75 mg once daily for three months. Group B (n=60) received
only aspirin 100-160 mg once daily for three months. 50 patients
with ObCAD ACS entered in group C — controlled group, pa-
tients were treated according appropriate treatment guidelines.

Clinical, demographic and treatment data were investigated.
Demographic variables included age and gender. Comorbidi-
ties included smoking, diabetes, hyperlipidemia, hypertension,
obesity, and prior history of heart disease (angina, heart failure,
myocardial infarction, coronary artery bypass grafting, and per-
cutaneous coronary intervention), renal and liver disease. ECG
changes and initial laboratory data were recorded. Laboratory
analyses: CBC, urine test, serum lipid profile, fasting blood
glucose and HbA C, creatinine and eGFR, liver enzymes
were provided. All patients underwent coronary angiogra-
phy. Data describing patient management included use of
B-blockers, aspirin, ACE inhibitors or angiotensin receptor
blockers, lipid-lowering agents. We categorized each patient
by CAD extent. To accomplish this, we categorized each
patient by CAD severity in a single, double, or triple-vessel
distribution. Follow-up evaluations were performed at one,
two and three months and 1 year. At these visits was assessed
primary endpoints - MACE (Major adverse cardiac events):
lyear hospitalization for Myocardial infarction or other
cardiovascular causes after index angiography, cardiovas-
cular death, revascularization, survival. We studied type
and frequency of bleeding during treatment and follow up
period. After data assessment we can tell, that the com-
bination of clopidogrel and aspirin was not significantly
more effective than aspirin alone in reducing the rate of
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myocardial infarction, but there was significant difference
between groups regarding the CVD event rates, revascu-
larization frequency and bleeding rate.

Keywords: nonobstructive coronary artery disease, acute
coronary syndrome, dual antiplatelet therapy, cardiovascular
events.

PE3IOME

KAPANO-BACKYJ/ISIPHBIE COBBITUS YV IMAIIMEH-
TOB C HEOBCTPYKTUBHBIM KOPOHAPHbBIM 3ABO-
JEBAHUEM HA ®OHE JBOMHOI'O AHTUTPOMBO-
HUTAPHOTI'O JIEYEHUSI

ICuxapymmnze U.C., Hemnaze K.JI., 2Mamanamsuiaua H.0.

!Kapouonoauueckutt yenmp um. M. Hunamosespuweunu,; *Ilep-
sas kaunuka Tounucckoeo Tocyoapcmeenno2o MeouyuHcKo2o
yHusepcumema, I pysusi

Lenp uccnenoBaHus - ompenesieHUE pasziauyus B KIMHUYE-
CKHX JTAHHBIX OOJIBHBIX HeO6CprKTHBHbIM )51 OGCprKTI/IBHbIM
OCTPBIM KOPOHAPHBIM CUHAPOMOM [1JIs1 CPAaBHEHU A 4aCTOThbI pas3-
BUTHSI Pa3JIMYHBIX KapANO-BACKYJSIPHBIX COOBITHI M OCHOBHBIX
KOHCYHBIX TOYCK.

Hccnenosano 165 maumenTos: 115 - ¢ HeoOCTpYKTUBHBIM, 50
— ¢ 00CTpYKTHBHBIM 3200JI€BaHUEM KOPOHAPHBIX apTepuil. Kpu-
TEpUU BKIIIOYCHHUS B HCCIIEJOBaHME: BO3pacT >18neT; Hanuune
JIF000T0 aTepOCKICPOTHYCCKOTO CTeHO03a, Oosbiie, dem 20%,
HO MeHbIe yeM 50% B J1eBOH IIaBHOW KOPOHAPHOM apTepui,
u Oonbie, yeM 20%, HO Menbine yem 70% B m060ii apyroi
IJIaBHOM 3NUKapAMalIbHOW KOpoHapHOH apTepuu. IlanmeHTs
pacIipeiesieHbl Ha TPU TPYNIbL: Ipynna A - 55 HauueHToB ¢ He-
OOCTPYKTHBHBIM OCTPBIM KOPOHApHBIM CHHAPOMOM, KOTOPBIE
THOJIy4alld JBOHHOE aHTUTPOMOOIUTAPHOE JICYSHHE — aCITUPHH
100-160 Mr B 1eHb U KJIOMUAOTPeEI 75 Mr B JieHb, rpymnma B - 60
IMMAaIMEeHTOB C H606CprKTl/IBHbIM OCTPBIM KOPOHAPHBIM CHUHIPO-
MOM, KOoTopble noiyydanu actuput 100-160 mr B neHs, rpymnmna
C - 50 manueHToB ¢ 00CTPYKTHUBHBIM OCTPBIM KOPOHAPHBIM CHH-
JIPOMOM, KOTOPBIM IIPOBOAMIIOCH CTaHAapTHOE Jeyenue. Mccne-
JTIOBaHbI KJIMHUYCCKUE U JeMOrpaduiecKue JaHHbie (BO3pacT u
nox). ConyTcTByrolue 3a00eBaHus BKIIOYaIH AHA0CT, THIep-
JIMITUIEMUIO, THIICPTOHUIO, OXKUPEHHe U OoJe3Hu cepara (cre-
HOKap/us, cepiedHas HeIO0CTaTOYHOCTb, MH(MAPKT MHOKap/a,
IPOBEAECHHOE KOPOHApHOE IIYHTUPOBAHHE M YPECKOKHOE KO-
pOHapHOE BMEIIATEIbCTBO), MOYEUHOE 3aboeBanne 1 3abore-
BAHUEC IICUCHHU. 3apeFPICTpI/IpOBaHbl U3MECHCHUS KapuorpaMmbl
M Ha4YaJIbHBIC naﬁopaToprIe JIaHHBIC. Haul/leHTbl KaTeropupo-
BaHbI 10 KOJMUYECTBY NOPAXEHHBIX KOPOHApHBIX aprepuil. Ilo-
clieyrome o0cieJOBaHus BBIOJIHEHBI CIIYCTS O/IMH, 1Ba U TPH
mecsina U 1 roa. OuieHeHbl OCHOBHBIC KOHEUHBIE TOYKH - CEPhe3-
HBIC He6ﬂaF0le/lﬂTHble KapauaJbHbIC COOBITHS: TOCIIUTAIN3A-
LM CIyCTS TOJ 10 NpUYMHE WH(ApKTa MUOKapAa WK IPYTuX
CepACYHO-COCYAUCTHIX 3a00I€BaHUN, YacTOTa CEpAEYHO-COCY-
I[MCTOﬁ CMEPTHU, CTCHTUPOBAHUE KPOBEHOCHBLIX COCYI0B, BBIXKH-
BAaCMOCTbB. I/I3y'~leHbI TUIIBI U YaCTOTa KPOBOTCUCHUA B NIEPUOL
nedeHus u HaOmroneHus. OLieHKa JaHHBIX IPOBEICHHOTO UCCIIe-
JOBAaHHUA IIO3BOJIACT CACIATh BbIBOA, YTO KOMGHHaLU/lﬂ KJIOIIH-
JIorperia v acliipHrHa OKa3anach 3HAYUTENbHO Oonee d(dexTrs-
HOI{, 4eM acCIUpUH B CHKCHHUH YaCTOThI Pa3BUTHsS MH(ApKTa
MHOKap/ia, OJHAKO OTMeYaJlaCh 3HAUUTENIbHAS pa3HULIA MEXIY
IrpynraMy OTHOCUTEIIBHO YaCTOThI KapInO-BaCKYJISIPHBIX COOBI-
TUH, KPOBEHOCHOH PEeBACKYJIIPU3ALIH U KPOBOTCUCHHH.
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THE LEFT VENTRICULAR SYSTOLIC FUNCTION AMONG PATIENTS
WITH STEMI AFTER DIFFERENT TYPES OF TREATMENT STRATEGIES

"Fushtey L, 'Sid’ E., 'Kulbachuk A., *Solonynka G.

IState Institution «Zaporizhzhia Medical Academy of Post-graduate Education Ministry of Health of Ukrainey,
’Kyiv Medical University of UAFM, Ukraine

Cardiovascular diseases (CVD) are remaining at the lead-
ing positions in the structure of morbidity and mortality in the
world. Despite significant advances in modern cardiology in
improving the treatment of patients with ischemic heart disease
(IHD), its clinical form — acute myocardial infarction (AMI) is
a potentially fatal event and cause of death among adults [1].

This pathology is classified by the World Health Organization
as one of the most important non-communicable diseases. By
definition, the acute myocardial infarction with stable ST seg-
ment elevation (STEMI) and non-ST segment elevation myo-
cardial infarction (NSTEMI) differ only in patterns of acute
ischemia and myocardial necrosis on ECG. In the future, it de-
termines the treatment tactics, but does not affect the AMI diag-
nostic protocol [2].

The main method of STEMI treatment is the restoration of
blood flow patency in the occluded infarct-dependent artery.
This can be achieved by pharmacological method. There is
used thrombolytic therapy or mechanically which involve
primary percutaneous coronary intervention (PPCI), or a
combination of these methods of pharmaco-invasive reperfu-
sion strategy. The use of a particular method of reperfusion is
determined by the time elapsed from the beginning of mani-
festations of AMI and the clinical situation. Primary percuta-
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neous coronary intervention, in accordance with the recom-
mendations, is the preferred treatment strategy for the firs
120 minutes after the onset of clinical AMI manifestations [3].

Reperfusion is not always possible in real clinical practice.
This is primarily due to the inevitable technical difficulties and
secondly, the late seek of patients for medical care. According to
the registers, the percentage of reperfusion therapy ranges from
77% to 95% [4,5].

Left ventricular function is an important predictor of the AMI
outcome. In the studies the determination of left ventricular
ejection fraction was shown to be a powerful predictor of to-
tal mortality during the observation period. Even with the suc-
cessful reperfusion, the problem of the development of adverse
postinfarction left ventricular remodeling does not lose its rel-
evance. Risk assessment of systolic dysfunction among patients
with STEMI after different types of treatment strategies is an
important task of practical cardiology, which determined the
purpose of this study [6,7].

The aim of the study - determine parameters the left ventricu-
lar systolic function among patients with STEMI after different
types of treatment strategies.

Material and methods. The results of the study are based
on the data obtained from a comprehensive examination of 447
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patients with IHD: with stable ST-Segment elevation (STEMI
- 280 patients), 91 ones with NSTEMI and the control group
consisted of 76 persons with angina pectoris (Il FC and III FC,
38 people per each). Screening of patients was carried out at
the base of Municipal institution “Regional medical center of
cardiovascular diseases” Zaporizhzhia Regional Council in the
period from 2015 to January 2018 year. All 447 examined per-
sons were comparable by age, social status and sex (the ratio of
men to women was 4 to 1).

The criteria for inclusion in the study are male and female
patients’ age is from 46 to 75 years; postmenopausal women
age is more than 1 year; the presence of AMI in the first 12
hours from the onset; informed consent of the patient to en-
gage in the study.

Criteria for exclusion from the study: atrioventricular block
of II-1IT degree; permanent form of atrial fibrillation; detec-
tion of congenital and acquired hemodynamically significan
heart defects; stage III of chronic heart failure; discovered
aneurysm of the left ventricle; decompensated comorbidity;
acute inflammatory diseases or exacerbation of chronic; his-
tory of coronary artery bypass grafting; oncological disease.

All patients underwent complex clinical, instrumental and
laboratory examinations. Verificati n of the AMI diagnosis was
performed based on the ESC/ACCF/AHA/WHF Third universal
definition of myocardial infarction (2012), taking into account
the recommendations of the ESC Fourth universal definition of
myocardial infarction (2018) [8,9]. The patients were divided
into groups after the establishment of the compliance of patients
regarding the criteria for inclusion/exclusion from the study de-
pending on the presence/or absence of ST-Segment elevation
and stable CHD:

The patients were divided into groups after the establish-
ment of the compliance of patients regarding the criteria for
inclusion/exclusion from the study depending on the pres-
ence of ST-Segment elevation and stable IHD: the first group
included 280 patients with STEMI (median age was 60.0
[53.0 ; 64.0] years); the second group consists of 91 patients
with NSTEMI (median age was 61.0 [56.0 ; 66.0] years); the
third group includes of 76 patients with stable IHD (average
age is 62,0 [57,0-65,0] year).

The risk of death of patients was calculated on the GRAEME
2.0 scale (Global Registry of Acute Coronary Events). The me-
dian values of scores on this scale had a noticeable difference be-
tween the groups of examined patients, and amounted to 104.5
[91.0-115.0] points in the group of STEMI patients versus 85.0
[75.0-95.0] points in the group of NSTEMI patients (p<0.05).

The level of MB-CPK in STEMI patients was 47.63 [24.10 ;
96.75] U/l and was considerably higher than the level of 32.70
[19.72 ; 45.45] U/l in the NSTEMI group (p<0.05). The median
level of troponin I was 4.90 [0.92 ; 6.81] ng/ml in the group of
STEMI patients and was significantly higher compared to the
value of 1.28 [0.63 ; 3.29] ng/ml in the group of NSTEMI pa-
tients (p<0.05).

Echocardiographic study was carried out on the Vivid 3 Ex-
pert device (General Electric, USA) in M - and B-modes using
a sensor 3S with a frequency of 1.5-3.6 MHz by conventional
techniques EACVI (European Association of Cardiovascular
Imaging), ASE (the American Society of Echocardiography).
Determined parameters the left ventricular (LV) systolic func-
tion: end-systolic and end-diastolic LV volumes (LVVd, LVVs),
stroke volume (SV), calculated the left ventricle ejection frac-
tion (LVEF) using Simpson’s method [10].

Patients were treated in conformity with the recommenda-
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tions of ESC (2012, 2017), according to the order No. 455 of the
Ukraine’s Ministry of health dated 02.07.2014 and No. 164 of
the Ministry of health of Ukraine dated 03.03.2016. In the group
of patients with STEMI was the following therapy: combination
of thrombolytic therapy and stenting were among 66 (23.6%)
patients, systemic thrombolytic therapy was performed among
75 (26.8%) patients, stenting was among 109 (38.9%) patients
and conservative treatment was among 30 (10.7%) patients. The
follow-up treatment was carried out with the anticoagulants, an-
tiaggregants, selective B-blocker, inhibitors of angiotensin con-
verting enzyme, lipid-lowering drugs and nitrates.

The obtained data had a different distribution from the nor-
mal, and are presented in the form of median (Me) and inter
quartile Me range [Q25 ; Q75]. The results of the study were
processed by parametric or nonparametric statistics depending
on the sample allocation using specialized computer applica-
tions ApacheOpenOffic (version 4.1) and PSPP (version 0.10.2,
GNU Project, 1998-2016).

While comparing more than two independent variables, they
used a variance analysis (One-way ANOVA), followed by a
posteriori test. Equality of variances was checked using Leven’s
test. They used the criterion Scheffwhile equality of variances in
the studied groups, and they used to test T2-Tamhane while the
absence of equality of variances was. In the case of distribution
of data distinct from normal, they used the analogue of disper-
sion analysis by the Krukal-Wallis method followed by post-hoc
analysis using the Dunn criterion.

The relative risk (RR, Relative Risk and its 95% CI) was cal-
culated using table 2x2 as the ratio of the frequency of cases
among the patients exposed to the studied factor to the frequen-
cy of cases among the subjects not affected by this factor. The
values of 95% CI RR were considered reliable, did not cross 1.
In RR < 1, the risk of adverse course of the disease is lower than
in persons not exposed to the factor, and in > 1 the probability of
adverse course of the disease in the risk factor group is higher.

Results and discussion. We analyzed the left ventricular
systolic function among the examined patients. The results are
given in Table 1.

LVVd was no significant difference lower in the STEMI
group: 108,65 [88,51 ; 126,45] cm’, both against the value
of 110,50 [88,17 ; 135,70] cm® in the NSTEMI group and
against the value of 114,10 [103,40 ; 130,60] among stable
IHD patients (p>0.05). The value of LVVs was significan -
ly higher in the NSTEMI group: 47,90 [36,00 ; 62,10] cm?,
against the value of 38,54 [31,47 : 50,46] cm’ in the group
of stable IHD (p<0.05), but was no significant difference vs.
the median of 47,72 [38,63 ; 57,47] cm® in the STEMI group
(p>0.05).

SV was no significant difference in the STEMI group: 57,65
[46,27 ; 69,71] cm?® against the value of 58,20 [48,62 ; 72,40]
cm?® in the NSTEMI group (p>0.05). When compared with the
median of 73,93 [64,85 ; 86,00] in the group of stable IHD ,
the value in the STEMI group was significant 22.0% lower,
and in the NSTEMI group it was significant 21.1% lower
(p<0.05). Ejection fraction of the left ventricle in the group
of STEMI patients was significantly lower and amounted to
53,32 [48,66 ; 60,37] against 65,10 [59,98 ; 68,94] in the
group of patients with stable IHD, but was no significan
difference vs. the median of 55,68 [47,73 ; 61,02]% in the
NSTEMI group (p>0.05).

Then we evaluated dynamics of the left ventricular systolic
function among patients with STEMI depending on the ob-
tained therapy. The results are presented in Table 2.
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Table 1. The parameters of left ventricular systolic function among the examined patients (Me [Q, -0, ], n=447)

Variable

STEMI (n=280)

NSTEMI (n=91)

Stable IHD (n=76)

1 2 3

LVVd, cm® 108,65 [88,51 ; 126,45] 110,50 [88,17 ; 135,70] 114,10 [103,40 ; 130,60]
P-value p=20,10

LVVs, cm? 47,72 [38,63 ; 57,47] 47,90 [36,00 ; 62,10] 38,54 [31,47 : 50,46]
P-value p,=10 p,;<0,001 p,,<0,001
SV, cm? 57,65 [46,27 ; 69,71] 58,20 [48,62 ; 72,40] 73,93 [64,85 ; 86,00]
P-value p.,=10 p,,<0,001 p,,<0,001
LVEF,% 53,32 [48,66 ; 60,37] 55,68 [47,73 ; 61,02] 65,10 [59,98 ; 68,94]
P-value p.,=10 p,,<0,001 p,,<0,001

Table 2. Dynamics of the lefi ventricular systolic function among patients with STEMI (Me [Q,; O, ], n=280)

Combination Thrombolytic Stenting (n=109) Conservative
Variable therapy (n=66) therapy (n=75) g treatment (n=30) P-value
1 2 3 4
1 da 105,25 [77,66 ; 114,50 [99,69 ; 107,50 [86,53 ; 108,65 [90,59 ; ~0.08
y 120,90] 129,80] 120,10] 126,60] p=rs
14 day 95,35 (76,32 ; 112,30 [92,90 ; 103,60 [83,17 ; 103,20 [87,55 ; p,,=0,01;
LVVd, e 115,801 130,00]* 120,70]* 122,00] p, =029
p,,=0.87;
=1,0
A% | -4781-9,52;027] | -2,32[-5,21;1,72] | -3,83 [-6,95 ; 1,18] | -2.86 [-4,19 ; 5,88] pp 067
14 2P0
p, =10
45,41 (36,60 ; 51,01 [36,83 46,96 [40,08 ; 50,94 [42,55 ; _
1 day 56,30] :63,35] 56,16] 68,40] p=0.13
14 da 42,93 [35,96 ; 50,61 [38,17 ; 45,89 37,85 ; 53,65 [45,60 ; p,,=0,09;
LVVs. e’ Y 55,56]* 67,43]* 57,36] 79, 45]* p,,=0,14
p,,=L0;
22,28 [-4,21 ; 11,03 [4,12; p,,=0,02
0 - - . - _ .
A% 3,03 [-8,04 ; 3,44] 8,61] 3,14 [-8,12;2,38] 17,97] p,,.=0,01;
p2_4:1a0
53,96 [42,89 ; 62,69 [50,36 56,99 [46,26 ; 57,34 (47,53 ; _
1 day 67,39] :70,50] 71,18] 68,44] p=0,08
46,56 [39,56 ; 56,90 [42,26 ; 53,14 [42,19 ; 45,45 [36,81 ;
3
SV,em' | 14 day 62,75]* 71,79]* 70,35]* 61,00]* 000
A, 4,41 [-14,17 -5,35 [-15,67 ; 4,48 [-10,07 ; 14,21 [-19,46 ; P
° 0,60] 0,11] 0,68] -8,12]
53,47 [48,77 ; 52,86 [47,17 ; 54,35 [50,30 ; 50,80 [46,71 ; _
1 day 58,20] 62,00] 61,30] 55,64] p=0,09
14 da 52,18 [47,81 ; 52,28 [45,85 ; 55,05 [48,48 ; 46,07 [38,45 ; p,,=0,99;
LVEE% Y 57,701* 59,92]* 61,50] 50,617* p,,=0,24
’ p,=0.37;
-13,58 [-21,62 ; p,,<0,001
0, _ _ . _ _ . _ .
A% | -2,441-6,99;2,23] | -3,30[-8,02;0,34] | 0,44 [-3,78 ; 2,25] '8,59] P <0,001;
p,,0,001
note: * - the validity of the change is Variable in dynamics (p<0,05)
Table 3. The relative risk of systolic dysfunction among patients with STEMI
Subgroups RR 95% CI RR
Combination therapy 0.260 0.122-0.552
Thrombolytic therapy 0.486 0.276-0.856
Stenting 0.216 0.110-0.426
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There was in screening no significant difference between
subgroups on such variables as LVVd, LVVs, SV and LVEF
(p>0.05). There was no significant difference between sub-
groups on such indicator as SV after 14 day (p>0.05). The lowest
ejection fraction was among patients who received conservative
treatment 46,07 [38,45-50,61]%, at the same time a significant
difference was achieved with three types of reperfusion: against
combination therapy, where LVEF was 52,18 [47,81-57,70]%
(p<0.05); against thrombolytic therapy - 52,28 [45,85-59,92]%,
(p<0.05); against stenting - 55,05 [48,48-61,50]%, (p<0.05). We
did not find any differences between the LVEF subgroups reper-
fusion (p>0.05).

Methods of reperfusion therapy were evaluated as a factor
which is capable of reducing the risk of left ventricular systolic
dysfunction. The LVEF value, which was regarded as systolic
dysfunction, was taken as <45% by Simpson’s method. The re-
sults are presented in table 3.

Subgroup conservative treatment included 14 patients with
LV EF below 45% and 16 patients with LV EF above 45%,
in subgroup combination therapy respectively were 8 patients
with LV EF below 45% and 58 above 45%, relative risk sys-
tolic dysfunction was 0.260, 95% CI 0.122-0.552. In subgroup
thrombolytic therapy, there were 17 patients with LV EF below
45% and 58 patients had LV EF over 45%, relative risk systolic
dysfunction was 0.486, 95% CI 0.276-0.856. Subgroup stenting
included 11 patients with LV EF below 45% and 98 patients had
LV EF over 45%, relative risk systolic dysfunction was 0.216,
95% CI 0.110-0.426.

Evaluation of early cardiac remodeling among patients with
STEMI is an important precursor to the unfavorable course of
AMI, namely recurrence coronary events or death. Therefore,
the scientific search in this direction continues [ 1, 12].

The results obtained are correlated with the thesis that today PPSI
is the most effective method to achieve a full reperfusion of infarct-
dependent artery. At present, meta-analyses of studies have con-
vincingly proved the significantly greater effectiveness of PPSI in
reducing mortality and improving hospital and long-term prognosis
in comparison with thrombolytic therapy. Therefore, the strategy of
early revascularization in STEMI is one of the most important ap-
proaches to the treatment of this category of patients [13].

Currently, there is an active search for predictors of LV EF re-
covery after AMI. So in the study of D.S. Chew et al. was show
that among patients with first presentation AMI, the absence of
LV EF recovery is independently associated with increased risk
of serious events in follow-up, including a nearly 6-fold risk of
nonfatal and fatal cardiac arrest, or over a 4-fold risk of all-cause
mortality [14].

Thus, the obvious advantages of one reperfusion strategy over
another can be obtained only in sufficientl large samples of
patients or in certain cohorts of patients. Despite the fact that
the contribution of AMI to the development of the remodeling
process of the myocardium is set, however, is not well defined
peculiarities of structural-geometric reshaping of the left ven-
tricle in these patients, and not indicated the dependence on the
depth and extensiveness of the myocardial damage that requires
further scientific research and continue studies

Conclusions.

1. STEMI patients have lower left ventricular ejection frac-
tion than patients with stable IHD, which is associated with the
process of early myocardial remodeling after AMI.

2. The reduction of the relative risk of systolic dysfunction
occurs in reperfusion therapy, most strongly when using stent-
ing - RR 0.216, 95% CI 0.110-0.426.

© GMN

Prospects for further research. Recently, the possibility of
predicting serious events and ways to prevent adverse it has
been actively studied. Further study of the dynamics of the left
ventricular systolic function through the state of recovery will
allow us to develop optimal management tactics for patients
after AMI, this will improve the prognosis and reduce the de-
velopment of recurrent cardiovascular events, which requires
continued research.
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SUMMARY

THE LEFT VENTRICULAR SYSTOLIC FUNCTION
AMONG PATIENTS WITH STEMI AFTER DIFFERENT
TYPES OF TREATMENT STRATEGIES

"Fushtey L., 'Sid’ E., 'Kulbachuk A., Solonynka G.

IState Institution «Zaporizhzhia medical academy of post-grad-
uate education Ministry of health of Ukrainey; *Kyiv Medical
University of UAFM, Ukraine

The aim of the study - to determine parameters the left ven-
tricular systolic function among patients with STEMI after dif-
ferent types of treatment strategies.

The results of the study are based on the data obtained from
a comprehensive examination of 447 patients with IHD: STE-
MI - 280 patients, 91 ones with NSTEMI and the control group
consisted of 76 persons with angina pectoris. The study evalu-
ated the risk of death of patients (GRAEME 2.0 scale), levels
of MB-CPK and troponin I, LVEF and other echocardiographic
parameters for various reperfusion tactics.

The results obtained are correlated with the thesis that today
PPSI is the most effective method to achieve a full reperfusion
of infarct-dependent artery. The study showed greater effectiv -
ness of PPSI in reducing mortality and improving hospital and
long-term prognosis in comparison with thrombolytic therapy.

The reduction of the relative risk of systolic dysfunction oc-
curs in reperfusion therapy, most strongly when using stenting
-RR 0.216, 95% CI 0.110-0.426.

Keywords: Ischemic heart disease, STEMI, relative risk, re-
perfusion therapy, systolic dysfunction.

PE3IOME

CUCTOJIMYECKAS ®YHKI U JIEBOI'O KEJYI04Y-
KA Y BOJIBHBIX CO STEMI IIOCJIE PA3JIMYHbIX
CTPATEIWi JIEUEHUS

'®ymrreii U.M., 'Cuasp E.B., 'Kyab6auyk A.C.,
Cosonnnka I'.51.

Tocyoapcmeentoe yupesxcoenue “3anopoxiccrkas MeOuyuHcKas
akademusi NOCAIeOUNIOMHO20 00pazosanus Munucmepcmea
30pasooxpanenus VYrpaunvl”; *Ipusamnoe svicuwiee yuebHoe

3aeedenue «Kueeckuil MmeOuyunckull ynueepcumemy. , Yxpauna
Ienb nccnenoBaHus - ONPEACIUTh MapaMeTpbl CHCTOIHYE-

cKoif QyHKIMH JIeBoro senynouka y namueHtos co STEMI no-
CcJle Pa3IM4HbIX CTPATETUH JeUeHUs.
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Pe3yﬂbTaTbI UCCJIICAOBAaHUS OCHOBAaHbBI Ha JAaHHBIX, ITOJY-
YEeHHBIX B pe3yJbTaTe KOMILIEKCHOTo oOcnenoBanus 447 na-
IMEHTOB C MIIEeMHYECKOH Goisesubio cepama: STEMI - 280
nanueHToB, 91 nanuent ¢ NSTEMI u xoHTponbpHas rpynmna
- 76 GONBHBIX CTCHOKapaAue. B ncciaenoBaHuM OLICHUBATHCH
puck cmeptu namueHTtos (mkana GRAEME 2.0), ypoBHu
MB-CPK u TtpononuHa I, ¢ppakuust BEIOpoca JIEBOTo Keiy-
J04YKa M JApYrue sxokapauorpaduyeckue mapamerpsl JUis
pa3IMYHBIX TAKTHK JICUCHHs U pernepdys3u.

[Mosy4eHHble pe3yiabTaThl KOPPEIUPYIOT C TE3HUCOM O TOM,
4TO Ha cerofusmuuii neHs PPSI sieistercst Hanbonee addek-
THUBHBIM METOAOM [UIsi JIOCTHIKCHHsI IOJIHOW pernepdy3uu
uHpapkT-3aBUCHUMOI aprepun. ccienoBaHne MOKazajio
6onburyto 3¢ dexruBHocTs PPSI B cHMYXEHHNU cMEpTHOCTH M
YAYYIICHHH JIOJTOCPOYHOr0 MPOrHoO3a B CPABHEHUH C TPOM-
GonuTHuyecKoil Tepanuei.

Pe3ynbTarsl IPOBEIEHHOTO HCCIICIOBAHUS ITO3BOJISIIOT 3aKITIO-
YUTb, YTO CHUKCHUE OTHOCUTECIIBHOI'O PHCKa CHCTOJINYECKOM
JUCOYHKIME MHOKapja JICBOTO JKETyJ04Ka MpU MPUMEHEHUH
perniepdy3HOHHOI Tepanuu Hanbosee BBIPaKEHHO HPOSIBUIOCH
npu creHtupoBanuu (RR 0.216, 95% CI 0.110-0.426).
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WITH RESISTANT HYPERTENSION IN COMBINATION WITH RHEUMATOID ARTHRITIS

Kondratiuk V., Stakhova A., Hai O., Karmazina O., Karmazin Y.

Bogomolets National Medical University, Ukraine

The influence of concomitant pathology on the development
and progression of hypertension (H) in recent years has attracted
researchers” attention. H is found twice as often and is char-
acterized by poorer control and frequent combination with re-
sistant hypertension (RH) in patients with rheumatoid arthritis
(RA) [35]. 51% of patients with RA have a significant increase
in cardiovascular risk even in the absence of concomitant car-
diovascular pathology. The risk of ischemic cardiac events is
comparable to that of diabetes mellitus [3].

Increased inflam atory activity is associated with the devel-
opment of diastolic heart failure (HF) in patients with H[13, 27].
T cells play an important role in the pathogenesis of H and HF,
with various stimuli leading to the formation of effector T cells,
which together with monocytes and macrophages penetrate into
arterial walls. Increased levels of a number of cytokines (inter-
leukin-6, interleukin-17, interleukin-10, tumor necrosis factor-a,
and interferon-y) contribute to the damage and aging of blood
vessels and cardiomyocytes, which causes their fibrosis and hy-
pertrophy. Cross-reactions between natural killer cells, adaptive
immune cells, and innate immune cells contribute to myocardial
damage and dysfunction [25]. On the other hand, the activation
of the renin-angiotensin-aldosterone system and the increase in
the level of transforming growth factor-f stimulate the deposi-
tion of the extracellular matrix in patients with H, which causes
perivascular fibrosis of the heart [5]

The treatment of patients with H remains a difficul issue in
cardiology. According to the latest data, only half of the patients
with H in the general population reach the target levels of blood
pressure (BP) [10]. However, the achievement of the target level
of BP occurs only in 42% in patients with RA [35]. There are no
data on the frequency and features of RH in patients with RA in
different populations

A decrease in sodium levels and an increase in potassium lev-
els have a positive effect on the level and profile of BP in pa-
tients with H [6, 32]. As many as a third of patients with H were
diagnosed with primary hyperaldosteronism, which makes the
use of aldosterone blockers pathogenetically justified. A diffe -
entiated treatment approach occurs in the presence of RH [23].
Experimental studies have shown that chronic administration of
aldosterone to rats induced myocardial fibrosis in the hypertro-
phied left ventricle (LV), even under conditions of normoten-
sion. Administration of spironolactone (aldosterone antagonist)
has an antifibroti effect[7, 8, 33]. Spironolactone together with
the other antihypertensive drugs can prevent or reduce myocar-
dial fibrosis [38], improve cardiovascular prognosis [17], which
requires comprehensive studies in a cohort of patients with co-
existence of RH with RA.

The aim of the study was to investigate the antihypertensive ef-
ficac , structural and functional remodeling of the heart in patients
with RH in combination with RA after 12-month combination
therapy, including angiotensin-converting enzyme (ACE) inhibitor,
calcium channel blocker, diuretics, aldosterone receptor blocker
(spironolactone) and immunosuppressive drug (methotrexate).

Materials and methods. The analysis of medical documenta-
tion (outpatient medical cards and medical histories) was per-
formed, patients who met the inclusion criteria and were able
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to provide informed consent were selected. Possible causes of
secondary H were excluded. Initially, the study involved 101
patients with RA and H, whom at a pre-screening visit were ad-
justed the dose of the basic disease-modifying drug (all RA pa-
tients received methotrexate 15 mg per week), when necessary.
Doses of antihypertensive drugs (ACE inhibitors, calcium chan-
nel blocker and/or diuretic) were added or increased as required.
60 patients were selected after 1 month. They were on the triple
antihypertensive drug therapy (with mandatory inclusion of di-
uretics) in maximal and submaximal doses, did not reach the
target BP levels, and met the criteria for RH. According to the
prescribed treatment, patients were divided into two groups: the
main group and the comparison group, randomly. 12.5 mg of spi-
ronolactone was added to the existing triple therapy once daily
with an increase in dose after 1 month to 25 mg (group 1, n=30).
Treatment or left unchanged (without spironolactone) in group 2
(n=30). The duration of therapy was 12 months. The strategy for
the diagnosis and treatment of RA was determined according to
EULAR 2019 criteria [29]. The diagnosis of H was established
on the basis of the 2018 ESC/ESH recommendations. Target lev-
els of offic BP was established (for systolic BP (SBP) <140 mm
Hg and or diastolic BP (DBP) <90 mm Hg). The goal of SBP
should be <130 mm Hg and/or DBP <80 mm Hg according to
the results of 24-Hour Ambulatory Blood Pressure Monitoring
(ABPM) [34, 37]. RH was diagnosed as uncontrolled despite
optimal doses of 3 classes of antihypertensive drugs, including
thiazide diuretics, or if 4 or more antihypertensive drugs of dif-
ferent classes are required for adequate BP control [2].

A randomized, parallel-group prospective study was conduct-
ed to investigate the clinical effectiveness of spironolactone in
60 patients (mean age 61.9+9.1 years; 84.6% women) patients
with RA and RH.

Inclusion criteria: age 45-74 years, patients with stage Il RH
and RA, receiving disease-modifying therapy - methotrexate,
chronic kidney disease (CKD) not higher than stage II (GFR not
less than 60 ml/min/1.73 m?), K + serum level from 3.0 to 5.0
mmol/l, informed consent to participate in the study.

Exclusion criteria: stage 3 H, history of CKD III-V, acute re-
nal damage, endocrine pathology (diabetes mellitus, Addison’s
disease, etc.), clinical signs of hypovolemia, offic SBP <115 mm
Hg or DBP <55 mm Hg, atrial fibrillation, and flutte , AV blocks
2nd and 3rd degree when performing an ECG, classes III and IV
of chronic HF according to NYHA, decreased LV ejection fraction
(<40%) or valvular heart disease, acute myocardial infarction or
other cardiovascular events (Q wave myocardial infarction, non-Q
wave myocardial infarction, unstable angina), myocardial revascu-
larization, stroke, transient ischemic attack) in the anamnesis, alco-
holism, drug or mental disorders, infectious diseases, active chronic
diarrhea, oncological and hematological diseases, active phases
of diseases of the gastrointestinal tract, gout, liver, K* serum> 5.0
mmol/l, Na* serum <130 mmol/l, inability to give informed consent
to participate in the study.

All patients were evaluated by general clinical, laboratory, and
instrumental methods of examination. Complete blood count,
urinalysis, blood glucose, lipid profile, K+, Na+, CI-, creatinine,
urea, AST, bilirubin, total protein, C-reactive protein (CRP), and

51



electrocardiography (ECG) were performed. All patients signed
an informed consent to participate in the study. The Helsinki
Declaration (2000) and international standards for research were
taken into account.

All patients underwent offic blood pressure (BP) measure-
ment. 24-Hour Ambulatory Blood Pressure Monitoring (ABPM)
was performed using ABPMS50 (Heaco, Great Britain) with an
oscillometric measurement method to assess BP levels. SBP,
DBP, and pulse blood pressure (PBP) were determined. Dop-
pler echocardiography was performed with an Arietta S60 de-
vise (Aloka-Hitachi) and a 2.5 - 3.5 MHz transducer. The main
indicators of the structure and geometry of the heart were deter-
mined: left atrial volume (LAV), left atrial volume index (LAVI)
by the formula: LAVI= LAV /BSA (where BSA is the body sur-
face area and was calculated by the modified Dubois-Dubois
formula (BSA = 0,007184 * Weight (kg) 0,425 * Height (cm)
0,725), the thickness of an interventricular septum (IVS), a pos-
terior wall of LV (PW), LV end-diastolic dimension (LVEDD),
LV end-systolic dimension (LVESD), LV end-diastolic volume
(LVEDV), LV end-systolic volume (LVESV), LV stroke volume
(LVSV). LV mass (LVM) was calculated by the modified for-
mula of R. Devereux: LVM = 0.8 * (1.04 * (LVEDD + IVS +
PW)3-LVEDD?))) + 0.6, LVM index (LVMI) according to the
formula: LVMI = LVM/ BSA, relative wall thickness (RWT) ac-
cording to the formula: RWT=2 * PW / LVEDD, LV fractional
shortening (FS), LV midwall fractional shortening (mFS), LV
chamber dilatation (LVEDV/BSA).

We categorized patients into 4 groups based on LAVI: with-
out LA dilatation (16-28 ml/m?), slight increase (29-33 ml/m?),
moderate increase (34-39 ml/m?) and severe increase (>40 ml/
m?). The types of LV geometry were assessed from RWT, LVMI
and LVEDV/ BSA values [4]: concentric LV hypertrophy (LVH)
with dilatation (RWT>0.42, LVMI >115 g/m? in men and >95 g/
m? in women, LVEDV /BSA >74 ml/m? in men, LVEDV /BSA >
68 ml/m? in women); concentric LVH without dilatation (RWT
>0.42, LVMI >115 g/m? in men and >95 g/m?in women, LVEDV
/BSA <74 ml/m? in men, LVEDV /BSA <68 ml/m?in women);
eccentric LVH with dilatation (RWT <0.42, LVMI >115 g/m?
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in men and >95 g/m? in women, LVEDV /BSA >74 ml/m? in
men, LVEDV /BSA >68 ml/m? in women); eccentric LVH with-
out dilatation (RWT<0.42, LVMI >115 g/m? in men and >95 g/
m? in women, LVEDV /BSA <74 ml/m? in men, LVEDV /BSA
<68 ml/m? in women); normal LV geometry (RWT <0.42, LVMI
<115 g/m? in men and <95 g/m” in women, LVEDV /BSA <74
ml/m? in men, LVEDV /BSA <68 ml/m? in women).

Evaluation of left ventricular diastolic function (LVDF) and
right ventricle (RV) was performed according to the assessment
of transmitral blood flow from the apical 4-chamber position on
the mitral and tricuspid valves, respectively, using pulsed-wave
Doppler and Continuous-Wave Doppler. The peak modal veloci-
ty in early diastole (peak E, cm sec) and the peak modal velocity
in late diastole (peak A, cm/sec), the ratio of early to late trans-
mitral diastolic velocity (E/A), the deceleration time of E (DT,
msec), and time of LV isovolumetric relaxation time (IVRT,
msec) were determined. Peak systolic mitral annular velocity at
the lateral and medial parts of the mitral annulus (s ‘lat and s’
med, respectively, cm/sec), as well as early diastolic myocardial
velocity at the lateral and medial parts of the mitral annulus (e
‘lat and e’ med, respectively, cm/sec) and late diastolic myo-
cardial velocity at the lateral and medial parts of mitral annulus
(a ‘lat and a’ med, respectively, cm/sec) were determined using
tissue Doppler to better assess diastolic function. The average
values of these indicators were calculated as their half-sum (S °,
E’, and A’ respectively). Tricuspid regurgitation (TR) was also
taken into account [19, 24, 28, 31].

The primary endpoints were highlighted as improved BP con-
trol, better diastolic function (E/A, DT, E/e’), and myocardial
remodeling (decline of LVMI, LVEDV/ BSA, LAVI) in Doppler
echocardiography after 12 months. The groups of patients with
RA and RH were comparable in age, sex, duration of RA and
H, RA activity by CRP level and DAS28-CRP scale, which cor-
responded to high disease activity in both cases, Steinbrocker
radiological stage, stage of functional impairment (FI), smok-
ing status, the necessity to take nonsteroidal anti-inflammatory
drugs (NSAIDs) and glucocorticosteroids (GCs), Tablel.

Statistical processing of the results was performed with the

Table 1. Clinical characteristics of patients with RH in combination with RA

Group 1 (n=30) Group 2 (n=30)
Mean Age, years, M + ¢ 60,5 £ 8,5 63,4+9,6
Gender (female), n (%) 26 (86,7) 24 (80,0)
Seropositive RA, n (%) 26 (86,7) 22 (73,3)
DAS28-CRP,M £ ¢ 53+1,0 55+09
X-ray stage I, n (%) 9 (30,0) 8(26,7)
X-ray stage 111, n (%) 15 (50,0) 17 (56,7)
X-ray stage IV, n (%) 6 (20,0) 56,7)
FI stage I, n(%) 8(26,7) 7 (23,3)
FI stage II, n (%) 17 (56,7) 19 (63,3)
FI stage 111, n (%) 5(16,7) 4 (13.3)
NSAIDs, n (%) 24 (80,0) 22 (73.,3)
GCs, n (%) 10 (33.,3) 12 (40,0)
RA duration, years, M + ¢ 10,9+ 6,6 8,4+6,1
H duration, years, M + ¢ 9,8+6,7 113+7,5
I stage of H, n (%) 27 (90,0) 28 (93.,3)
11 stage of H, n (%) 3(10,0) 2(6,7)
Smoking status, n (%) 5(16,3) 6 (20,0)

52



GEORGIAN MEDICAL NEWS
No 12 (309) 2020

Table 2. Systemic hemodynamic parameters in patients of the main
and comparison groups before and after 12 months of therapy, M+c

Group 1 (n=30) Group 2 (n=30)
before treatment after treatment before treatment after treatment

Office S , mm Hg 143,0+6,4 125,946,1%* 140,8+7,6 132,644 4%

Office D , mm Hg. 84.,4+5,1 72,8+4,0%** 84,0+6,5 80,0+6,3**

Office P , mm Hg 58,5+6,6 53,145,6%* 56,848,0 52,6+7,5%**
SBP by ABPM, mm Hg 140,8+8,7 123,943,9%* 141,7+6,4 133,244,6*
DBP by ABPM, mm Hg 83,1+6,7 73,8+4,5%%* 81,9+9,7 76,4+7,6
PBP by ABPM, mm Hg 57,7£7,1 50,1+4,3* 59,8+11,0 56,8+7,8

notes (here and in tables 4, 5): * - P <0,05, **- P <0,01,

help of Statistics SPSS 22. The normality of the distribution was
assessed using the Shapiro-Wilk test. Under the condition of the
normal distribution of the studied trait in the sample, paramet-
ric statistical methods were used. The mean value of the indica-
tor (M), standard deviation (), standard error (SE), and 95%
confidence interval for the mean (95% CI) were determined for
descriptive statistics. The t-test for related samples was used to
compare the mean values. When distributing of the trait was
different from normal, nonparametric statistics was used. We
choose the values of the median (Me), 25 and 75 quartiles (Q25 -
Q75) for the descriptive part. Variables were expressed as a per-
centage (%) for categorical part. The Mann-Whitney U-test was
used to compare the two independent groups. A comparison of
groups on qualitative binary data was performed using Pearson’s
chi-squared (y?) test (corrected by Yates) and Fisher’s exact test.

Results and discussion. Prior to inclusion in the study, the
groups were comparable in terms of BP. The target level of of-
fice BP was achieved in 26 (86.7%) patients versus 12 (40.0%)
patients (y*> = 12.6, p <0.001) in the group of 12-month anti-
hypertensive therapy with spironolactone compared with treat-
ment without it. This could be due to the corresponding changes
in the offic BP. Offic SBP, DBP and PBP were significantly
reduced by 11.9%, 13.7%, and 8.7%, in patients of group 1 re-
spectively (in group 2 - by 5.7%, 4.6%, and 4.0%). Therefore,
there was a more pronounced decrease in SBP and DBP in 2.1
and 2.9 times in patients who additionally took spironolactone
compared with the group of patients who did not take it (Table
2). Taking into account “harder” indicators of ABPM, the tar-
get BP was recorded in 26 (86.7%) and 9 (30.0%) patients af-
ter treatment, respectively groups 1 and 2. After spironolactone
therapy, the mean SBP, DBP, and PBP were likely dwindled by
11.8%, 17.8%, and 5.4% against the less significant dynamics of
group 2, while only SBP reduced statistically significantly - by
8.8%. The findings were confirmed in a study by Roongsritong
C., 2005, where SBP remained unchanged in the placebo group,
while in the spironolactone group it was reduced from 144 + 22
to 138+15 mm Hg after 4 months of treatment [28].

Thus, in patients with RH in combination with RA, the addi-
tion of spironolactone to standard antihypertensive therapy for
12 months leaded to a significant reduction in BP and reaching
its target level in 86.7% of cases, which improved cardiovascu-
lar prognosis.

It should be noted that in the group with spironolactone no
electrolyte disturbances were obtained. In patients of group 1,
the level of potassium did not exceed the reference ranges. It
was slightly increased from 4.7 (4.2-5.0) to 4.8 (4.4-5.2) mmol/l
(p=0.02), which corresponded to the results of another study,
that showed an increase in potassium levels by 0.2 mmol/l (p
<0.001) in patients with diastolic type of HF [9]. The level of
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*¥*%_ P <0,001 in comparison with values of data before treatment

sodium on spironolactone therapy remained unchanged: 145.0
(141.0-146.0) mmol/l against 145.0 (141.0-147.0) mmol/l (p =
0.8). In patients of group 2 there was a constant level of po-
tassium: 4.5 (4.2-5.0) mmol/l against 4.5 (4.2-5.0) mmol/l (p =
0.3), but the sodium level increaseed from 143.0 (140.0-145.0)
mmol/l to 146.0 (142.5-150.0) mmol/l (p = 0.01), indicating a
potential prohypertensive effect caused by sodium retention
The next stage of the work was the assessment of changes in
the structural and functional state of the heart on different treat-
ment options in patients with RH in combination with RA. Ac-
cording to recent studies, the size of the left atrium (LA) is an in-
dependent factor in predicting cardiovascular disease and heart
failure. That's why, determining the dynamics of the frequency
and stage of LA dilatation is strategic during the treatment [1, 21,
22]. LA dilatation at the beginning of research was defined at 26
(86.7%) patients in group 1, as well as in group 2. Patients with
moderate LA dilatation (11 (36.7%) cases) and severe increase
(10 (33.3%) patients) were the majority of all. A slight increase
of LA was registered less often - in 5 (16.7%) people. There was
a decrease in the number of patients with LA dilatation after 12
months of treatment in group 1: it was determined in 19 (63.3%)
people (y*> = 4.4, p = 0.037). There was a drop in a number of
patients with severe and moderate stages of LA dilatation (1.5
(22.2%) and 2.8 times (13.3%) respectively), and an increase in
the mild stage of LA dilatation - 1.8 times (30.0%) of patients.
A positive dynamics was not observed in group 2. LA dilata-
tion was defined in 25 (83.3%) of patients. Given that LAVI in-
directly reflects the state of LV diastolic function, a significant
decrease in its value in group 1 by 18.3% against the absence of
shifts in group 2, maight indicate a significant contribution of
spironolactone in improving LV relaxation function in patients
with RH and RA. It should be noted that the RV dimension of
on long-term therapy in both groups of patients did not change.
At the time of inclusion in the study in groups 1 and 2, LVH
was detected in 27 (90.0%) and 26 (86.7%) patients, respec-
tively. Severe LVH was dominated in the structure of LVH in
both groups (Table 3). The frequency of LVH detection declined
by 10% (}*=3.9, p=0.048) in patients of group 1 due to a 1.8-
fold reduction in the frequency of detection of severe LVH. The
most common was eccentric LVH with LV dilatation in group 1
before the treatment, which indicated a worse prognosis for pa-
tients with the development of HF [20, 36]. The frequency of its
reduced by 2.2 times after 12 months of therapy. Aa number of
patients with concentric LVH with LV dilatation diminished by
2.5 times. Opposite changes were observed in group 2. Despite
the lowering of BP, hypertensive LV remodeling continued its
progression: the distribution of detection of concentric LV with-
out dilatation of the LV increased (3>=3.3, p=0.04) (Table 3).
Changes in the parameters of the geometry and frequency of
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Table 3. Distribution in patients of the main and comparison groups before and after 12 months of therapy according
to the stage of LVH and the type of LV remodeling, n (%)

Group 1 (n=30) Group 2 (n=30)

before treatment after treatment before treatment after treatment
Mild LVH, n (%) 2 (6,7%) 2 (6,7%) 4 (13,3%) 5 (16,7%)
Moderate LVH, n (%) 1(3,3%) 9 (30,0%)*** 6 (20,0%) 4 (13,3%)
Severe LVH, n (%) 24 (80,0%) 13 (43,3%)*** 16 (53,3%) 20 (66,7%)
No LVH, n (%) 3 (10,0%) 6 (20,0%)* 4 (13,3%) 1(3,3%)
Eccentric LVH with dilatation, n (%) 11 (36,7%) 5 (16,7%)*** 9 (30,0%) 7 (23,3%)
Concentric LVH without dilatation, n (%) 8 (26,7%) (23,3%) 8 (26,7%) 13 (43,3%)**
Concentric LVH with dilatation, n (%) 5(16,7%) 2 (6,7%)** 5(16,7%) 4 (13,3%)
Eccentric LVH without dilatation, n (%) 3 (10,0%) 10 (33,3%)*** 4 (13,3%) 5 (16,7%)

notes: * - P <0,05, **- P <0,01, ***- P <0,001 in comparison with values of data before treatment

Table 4. Parameters of the structural and functional state of the heart in patients

of the main and comparable groups before and after 12 months of therapy, Me (25% - 75%)

Group 2 (n=30)

after treatment

before treatment

after treatment

32,3 (24,2-39,4)**

40,6 (32,8-46,2)

40,2 (31,8-49,6)

11,0 (9,0-11,0)**

11,1 (10,0-12,5)

11,0 (10,0-12,0)

9,7 (9,0-11,0)**

10,3 (9,0-11,0)

10,2 (10,0-11,0)

227,9 (175,0-278,0)**

238,0 (192,5-269,5)

235,1 (210,5-266,5)

122,8 (98,0-149,0)**

127,9 (104,4-149,0)

128,3 (119,8-143,8)

64,1 (53,2-71,2)**

67,6 (57,7-76.6)

68,2 (56,5-76,0)

36,5 (33,0-39,3)**

36,5 (29,9-41,9)

33,7 (30,1-36,6)

20,7 (18,0-24,3)**

16,7 (12,7-21,5)

18,2 (14,6-21,4)

Group 1 (n=30)

before treatment
LAVI, ml/m? 39,4 (31,9-45,1)
IVS, mm 12,0 (11,0-13,0)
PW, mm 10,4 (9,0-11,0)
LVM, g 266,7 (206,0-307,0)
LVMI, g/m? 141,7 (122,2-157,6)
LVEDV/BSA, ml/m? 69,9 (58,8-78,4)
FS, % 31,6 (28,4-35,6)
mFS, % 17,1 (14,0-20,1)
LV EF, % 59,3 (58,4-63,1)

64,0 (60,4-67,9)**

60,3 (54,9-65,0)

61,0 (55,8-64,9)

LVH were reflected in the dynamics of the values of LV structur-
al and functional parameters. Analysis of the dynamics of data
representing the stage of LVH showed concordance with the an-
tihypertensive efficac of the combined treatment of patients in
both groups. There was a decrease in LVM and LVMI by 13.9%
(-38.7 g) and 13.0% (-18.9 g / m?, both p <0.01) in patients of
group 1 in the absence of probable changes in patients of group
2. A lowering in the thickness of its walls (respectively IVS and
PW by 2.3 mm (17.3%) and 1.75 mm (15.2%), both p <0.01))
was detected in group 1 at torpidity these indicators in group 2
(Table 4).

The values of the LV contractile were within the reference range
in patients of both groups. However, the data that reflects the re-
gional contractility (FS and mFS) were likely to increase by 15.5%
and 21%, respectively, and the global LV contractility (EF) - by
7.9% (all p <0, 01) after 12 months of therapy in patients of group 1
in the absence of the dynamics of these figures in group 2

ALDO-DHEF, a randomized, prospective study, involving 422
elderly outpatients, the vast majority of whom had H, showed
that the addition of spironolactone to antihypertensive therapy
for 12 month leaded to a regression of LVH (decrease in LVMI
by 6 g/ m?, p=0.009), but did not improve the quality of life and
did not reduce the frequency of hospitalizations [9]. The infor-
mativeness of\ the LV relaxation index (E / ¢”) had been proven
even in masked uncontrolled H. The value of E / e’ diminished
from 12.7 to 12.1 (p <0.01), which indicated an improvement in
LVDF [14]. The lower antihypertrophic efficac of treatment in
this study may be due to a lower dose of spironolactone (25 mg/
day without titration), a lower baseline LVH, and the fact that
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not all patients had RH.

Similar results were obtained in another study, which included
34 patients with RH and studied the effect of spironolactone at
a dose of 25 mg with a titration of up to 50 mg per day for 6
months [12]. It was found that the pronounced antihypertrophic
efficac of spironolactone did not depend on the level of aldoste-
rone. However, there was no improvement in LVDF and the dy-
namics of connective tissue markers, which could be explained
by a shorter duration of treatment and fewer patients involved.

In another study, patients with RH received spironolactone for
6 months [11]. Regardless of the concentration of aldosterone,
a decrease in BP and a decline in the stage of LVH have been
demonstrated. However, in patients with hyperaldosteronism, in
addition to a pronounced diuretic effect, the reversal of LVH was
identified mainly by reducing the stage of LV dilatation, while
in patients with normal aldosterone concentration - by reducing
wall thickness as well as stronger vasorelaxation.

Given that patients with H suffered the most from LV diastolic
dysfunction (LVDD), it was interesting to analyze the effect of
combination antihypertensive therapy on the LV relaxation in
patients with RH and RA. The frequency of LVDD reduced
from 25 (83.3%) to 12 (40.0%) (> = 11.9, p <0.001) in patients
of the spironolactone group, which was accompanied by chang-
es in its structure: decline in a number of patients with impaired
LV relaxation, pseudonormal and restrictive types, respectively,
from 18 (60.0%) to 11 (36.7%), from 6 (20.0%) to 1 (3.3%) and
from 1 (3.3%) to its absence. LVDD was detected in 28 (93.3%)
patients of group 2 before the treatment, impaired LV relaxation,
pseudonormal and restrictive types - in 19 (63.3%), 8 (26.7%)
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and 1 (3, 3%) patients, then after 12 months- in 26 (85.8%), 13
(42.9%), 11 (36.7%) 2 (6.6%) patients respectively, which indi-
cated the lack of improvement of LVDF without the addition of
an aldosterone antagonist.

These data were confirmed by analyzing the parameters of
Doppler echocardiography that characterize LVDF. There was
an increase in peak E and the ratio of E / A by 14.7% and 24.9%,
respectively (both p <0,01), a drop in peak A, the value of DT,
and TR by 6.9%, 15.1%, and 16.7%, respectively (all p <0.01)
after 12 months of treatment in patients receiving spironolac-
tone, which indicated an improvement of LVDF. No significant
changes in the data characterizing LVDF in patients of group 2
were found. There were no statistical differences in the dynam-
ics of diastolic function of the RV in both groups.

Tissue Doppler echocardiography (a more sensitive method
of assessing LVDF) was used. Significant positive changes in
LV relaxation function on spironolactone therapy in the 1 group
were confirmed and characterized by an increasing in ¢’ med,
e’ lat and E’ by 26.7%, 23.1 % and 23.8%, respectively (all p
<0.01), and decreasing E / ¢’ med, E / ¢’ lat and E / E’ by 8.6%,
6.0% and 7.3%, respectively (all p <0,01). No significant im-
provement in LV DF was found in group 2. The characteristics
of systolic and early diastolic myocardial velocities in the area
of the mitral annulus did not differ in both groups and were com-
pared with pre- and post-treatment (Table 5).

Spironolactone at a dose of 25 mg/day, even with a short
course of administration (for 4 months), improved LVDF in
elderly people with isolated LVDD. The value of E / A was in-
creased (from 0.71 +/- 0.08 to 0.84 +/- 0.19, p = 0.025) and DT
was decreased (from 285.5 +/- 73.1 to 230.0 +/- 54.7, p = 0.035)
in the group of spironolactone treatment, which corresponded to
the data obtained in another study [26]. Other researchers ana-
lyzed the results of 80 patients with a metabolic syndrome who
took spironolactone 25 mg per day for 6 months. A decrease in E
/e’ (B=-0.21, p <0.03) and an increase in the peak E ( =-0.44,
p <0.001) were noted, but E / A and DT remained unchanged
[15, 16]. A German study evaluated the efficac of spironolac-
tone in 213 patients with H at a dose of 25 mg/day with treat-
ment for 12 months. It has been determined that such a period of

therapy was sufficien to improve LVDF, which coincided with
our results [9].

The results of 7 studies involving 4147 participants were
analyzed in PubMed, EMBASE, and COCHRANE databases.
Treatment of patients with H using spironolactone compared
with placebo led to a lessening in E / e’ (SD -1.38; 95% CI, -2.03
to -0.73; p <0.001) and an increase in E / A’ (SD -0, 05; 95% CI,
-0.10 to - 0.00; p = 0.03), which coincided with the data of our
study. The fact that DT remained unchanged was interesting (SD
1.04; 95% CI, -8.27 to 10.35; p = 1.83). Improvement of LV re-
laxation may be associated with the additional antifibrotic effect
of the aldosterone antagonist, which is especially inherent for
patients with a combination of H and RA. The question of the
duration of therapy with this diuretic to correct LVDD remains
important. It was shown that for patients with H an improvement
of LVDF (according to shifts in the E / A ratio) was observed
on spironolactone therapy for > 6 months (SD -0.06; 95% CI,
—0.11 to -0.00, p = 0.03) against its absence during therapy < 6
months (SD -0.04; 95% CI, -0.18-0.10; p = 0.61) [18]. This was
consistent with our results.

Along with the study of antihypertensive and antihypertro-
phic effe ts, the analysis of the effect of spironolactone on the
clinical and laboratory activity of RA in patients with RH was
performed. There was a decrease in RA activity: a decline in
CRP from 6.4 (4.0-20.1) mg /1to 4.2 (2.0-11.6) mg /1 (p = 0.04)
and reduction in the DAS28-CRP from 5.6 (4.9-6.4) to 4.0 (3.4-
5.0) (p <0.0001) in patients of group 1. In contrast, patients in
group 2 did not have the dynamics of RA activity: CRP changed
from 8.2 (3.2-16.6) mg / 1 to 10.9 (2.5-27.6) mg / 1 (p = 0.3)
and the DAS28-CRP was 5.7 (5.0-6.1) against 5.6 (5.0-6.5) (p =
0.6). This may indicate an increase in the anti-inflammatory ef-
fect of long-term use of aldosterone antagonists. Our data were
comparable with data from another study involving 24 RA pa-
tients (mean age 49 + 1.8 years; disease duration 8.5 + 5.8 years)
with high RA activity on 12-week spironolactone 2 mg/kg /day
therapy. The reduction of both the level of CRP from 15.2 +3.8
t0 9.4+ 2.6 mg/dl (p=0.019) and the DAS28-CRP from 6.9 +
0.25t0 4.1 +£0.31 (p <0.05) was proved [30].

The number of patients with pericardial separation decreased

Table 5. Parameters of LV diastolic function in patients of the main
and comparable groups before and after 12 months of therapy, Me (25% - 75%)

Group 1 (n=30)

Group 2 (n=30)

before treatment

after treatment

before treatment after treatment

LV E, cm / sec 66,9 (53,0-75,7) 75,4 (62,9-83,6)** 70,1 (54,2-85,1) 68,6 (54,2-77.4)
LV A, cm / sec 80,2 (64,6-95,4) 73,5 (61,0-83,0)%* 75,2 (64,0-84,9) 75,0 (63,2-90,2)
LV E/A 0,9 (0,7-1,1) 1,1 (0,8-1,2)%* 1,0 (0,7-1,2) 0,9 (0,7-1,1)
LV DT, msec 192.2 (160,0-220,0) 161,0 (136,0-180,0)** 184,4 (151,0-211,0) | 183,6 (145,0-234,0)
LV IVRT, msec 92,8 (84,0-104,0) 90,7 (84,0-88,0) 89,8 (75,5-100,0) 88,0 (84,0-94,0)
e’ med, cm / sec 9,1 (7,0-11,0) 11,3 (9,7-12,9)** 9,1(7,1-10,7) 8,3 (6,6-10,0)
¢’ lat, em / sec 10,0 (8,4-11,1) 12,1 (9,9-13,9)** 9,5 (7,6-10,7) 9,6 (8,3-10,8)
E’, em / sec 9,5 (8,5-10,5) 11,7 (10,3-12,9)%* 9,3(8,1-10,8) 9,0 (7,8-9,7)
E/ e’ med 7.8 (5,8-8,6) 7.1 (5,3-7,5)%* 8,8 (6,5-8,4) 8,3 (6,8-9,7)
E/e’ lat 7,1 (5,3-8,4) 6,6 (5,2-7,7)** 7,6 (6,2-8,6) 7,7 (5,3-9,2)
E/E’ 7,3 (5,9-8,1) 6,7 (5,6-7,3)** 7.7 (6,3-8,5) 7.8 (5,9-8,7)
TR, cm / sec 2,7 (2,4-3,0) 2,3 (2,2-2,7)%* 2,5 (2,1-3,0) 2,5 (2,2-3,1)
S, cm / sec 7.4 (6,4-7,7) 7,0 (6,6-7,4) 7,6 (6,3-8,4) 7.1 (6,4-7,8)
A’, em / sec 9,0 (7,1-10,5) 8,9 (7,6-9,9) 9,6 (7,5-11,7) 8,9 (7,5-10,1)
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from 11 (36.7%) to 3 (10.0%) (x> = 8.0, p <0.05) in patients of
group 1 after treatment. Dynamics of pericarditis was absent in
patients of group 2 (¥* = 2.2, p = 0.137). The more pronounced
anti-inflammatory and diuretic effects of combined antihyper-
tensive and immunosuppressive treatment with the addition of
spironolactone were confirmed clinically and instrumentally in
patients with RH in combination with RA.

Conclusions. Additional administration of an aldosterone
blocker to standard triple antihypertensive therapy in patients
with RH and RA is characterized by high antihypertensive effi-
cacy - the target blood pressure is reached three times more often
than in the comparison group, and safety - it is not accompanied
by hyperkalemia and/or hypotension. Therapy with the inclu-
sion of spironolactone shows a probable decrease in the mean
SBP and DBP by 11.8% and 17.8%, respectively. The addition
of spironolactone to therapy leads to a decline in the number
of patients with LA dilatation by 23.4% (x> = 4.4, p = 0.037)
and LVH by 10% (3 = 3.9, p = 0.048), which is combined with
a decline in eccentric and concentric LV dilatation 2.2 and 2.5
times, respectively, with the progression of LV hypertensive
remodeling in patients without spironolactone treatment: detec-
tion of concentric LVH without LV dilatation is increased by
16.7% (x> = 3.3, p = 0.04). Spironolactone leads to a lessen-
ing of LVH (by 13.0%, p <0.01) by reducing the stage of LV
dilatation (by 7.3%, p <0.01) and wall thickness (IVS by 17.3%
and PW by 15.2%, both p <0,01). LVH regression is associated
with an improvement in LV contractility, both regional (FS) and
global (EF) - by 15.5% and 7.9%, respectively (both p <0.01).
There is a diminution in the incidence of LLDD by 43.0% (y?
= 11.9, p <0.001) and changes in its structure on spironolac-
tone treatment: a lowering in the ratio of patients with impaired
LV relaxation and pseudonormal LVDD by 23.3% and 16.7%,
respectively (both p <0.05). This is accompanied by a decline
in E/ e’ med, E/e’lat and E / E’ by 8.6%, 6.0% and 7.3%, re-
spectively (p <0,01), which indicates an improvement in LVDF.
Potent antihypertensive and antihypertrophic effects of spirono-
lactone are combined with increased anti-inflammatory action
in patients with RH and RA. It is expressed by a decrease in
clinical and laboratory activity of RA: the DAS28-CRP lessens
from 5.6 (4.9-6.4) to 4.0 (3.4-5.0) (p <0.001).

We consider that it is appropriate to conduct further
studies with a larger sample of patients and a wider range of
laboratory markers to clarify the relationship between aldoste-
rone receptor blockade and mechanisms of the antihypertensive
effect in patients with RA and RH, given the positive effect of
spironolactone on hypertrophy, dilatation, and diastolic dys-
function.
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SUMMARY

EFFICACY OF SPIRONOLACTONE IN ANTIHYPER-
TENSIVE THERAPY IN PATIENTS WITH RESISTANT
HYPERTENSION IN COMBINATION WITH RHEUMA-
TOID ARTHRITIS

Kondratiuk V., Stakhova A., Hai O., Karmazina O.,
Karmazin Y.

Bogomolets National Medical University, Ukraine

The aim of the study is to investigate the antihypertensive ef-
ficac , structural and functional remodeling of the heart in pa-
tients with resistant hypertension (RH) and rheumatoid arthritis
(RA) after 12-month of therapy.

The treatment includes angiotensin-converting enzyme in-
hibitor, calcium channel blocker, diuretics, aldosterone receptor
blocker (spironolactone), and immunosuppressive drug (metho-
trexate). 101 patients with hypertension (H) and RA were exam-
ined at the screening visit. 60 patients (mean age 61.9+9.1 years;
84.6% of women) meeting the criteria for RH were selected af-
ter 1 month. A randomized, controlled, parallel-group prospec-
tive study was conducted. Patients underwent general clinical,
laboratory, and Doppler echocardiography investigations. They
were divided into 2 groups: the main group, which represented
patients whom to the basic antihypertensive therapy were added
spironolactone 25 mg/day (group 1, n=30), and the comparison
group, which represented patients who continued antihyperten-
sive treatment without the addition of spironolactone (group
2, n=30) with 12- monthly observation. Groups of patients are
comparable in age, sex, duration of RA and H, RA activity. The
target blood pressure was achieved in 86.7% against 30.0% of
patients (p <0.001) on spironolactone treatment compared to
the inclusion of it. Therapy with spironolactone shown a prob-
able decrease in the mean systolic blood pressure, diastolic
blood pressure, and pulse blood pressure by 11.8%, 17.8%, and
5.4%, respectively. There was a reduction in the number of pa-
tients with left atrium dilatation from 86.7% to 63.3% (y*=4.4,
p=0.037) in group 1. The frequency of left ventricular hyper-
trophy (LVH) dropped by 10% (¥*>=3.9, p=0.048) in patients of
group 1. The incidence of eccentric LVH with left ventricular
(LV) dilatation decreased by 2.2 times, concentric LVH with LV
dilatation declined by 2.5 times after treatment in group 1. There
was a further LV hypertensive remodeling in group 2: detection
of concentric LVH without LV dilatation (¥*>=3.3, p=0.04) was
increased. There was a reduction of LV mass index (by 13.0%,
p<0.01) due to a decrease in the stage of LV dilatation (by 7.3%,
p<0.01), and the thickness of its walls (respectively interven-
tricular septum and posterior wall by 17.3% and 15.2%, both
p<0.01) in spironolactone group with the absence of probable
changes in group 2. The LV contractile capacity, both region-
al fractional shortening and global ejection fraction improved
(decline by 15.5% and 7.9% (both p<0.01)) in group 1 in the
absence of dynamics in group 2. The incidence of LV diastolic
dysfunction subsided from 83.3% to 40.0% (y*>=11.9, p<0.001)
in patients of the spironolactone group, mainly due to a probable
lessening in a number of patients with an abnormal LV relax-
ation from 60.0% to 36.7%. There was a lowering in E/e’ med,
E/e’ lat and E/E’ by 8.6%, 6.0% and 7.3%, respectively (all p
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<0.01) in patients on spironolactone therapy, which reflected
the improvement of LV diastolic function. Patients of group 1
demonstrated a de-escalation of RA activity: a dropping of the
DAS28-CRP from 5.6 (4.9-6.4) to 4.0 (3.4-5.0) (p<0,0001) in
the absence of its dynamics in patients of group 2 (from 5.7 (5.0-
6.1) t0 5.6 (5.0-6.5) (p=0.6)).

The addition of spironolactone to basic therapy demonstrates
increased antihypertensive efficac and potent antihypertrophic ef-
ficac . These effects are combined with improved systolic and dia-
stolic LV function and a decrease of clinical and laboratory activity
of RA in elderly patients with RH in combination with RA.

Keywords: resistant arterial hypertension, rheumatoid arthri-
tis, spironolactone, left ventricular diastolic dysfunction.

PE3IOME

IOPEKTUBHOCTb CIIMPOHOJIAKTOHA B COCTA-
BE KOMBUHHUPOBAHHHOW AHTUTHUIEPTEH3UB-
HOWM TEPAIIMH V BOJIBHBIX PE3UCTEHTHOM AP-
TEPUAJIbHOM THNEPTEH3UENA B COYETAHUU C
PEBMATOU/IHBIM APTPUTOM

Konnapariok B.E., Craxosa A.Il., I'aii O.U.,
Kapmasuna E.M., Kapma3un SLE.

Hayuonanvnviii meouyunckuu ynusepcumem um. A.A. Boeo-
monvya, Kues, Yepauna

Ienbto ucciemoBaHus SIBISIETCS W3YYeHHE AHTUTUIICPTEH-
3UBHOM A(P(EKTUBHOCTH U  CTPYKTYPHO-(QYHKIIMOHAIBHOM
nepecTpoiiku cepiaua y OOJbHBIX PE3UCTEHTHOH aprepualib-
HOI runepreHsueil U peBmatonHbiM aptputoM (PA) Ha done
12-MecsuHOW  KOMOWHUPOBAHHON TEparuy, BKIIOUAFOIICH:
UHTHOUTOpP aHTHOTCH3WH MpeBpamarmmero (akropa, O10ka-
TOp KaJbLHEBBIX KaHAJOB, IHYpPETHK, aHTArOHHCT aJbJOCTe-
poHa (CHMPOHOIAKTOH) U MMMYHOCYIpeccop (METOTpeKcar).
Ha ckpununroBom Busurte oOcienoBan 101 mamueHrt ¢ apre-
puanbHOil rumneprensueil (AI') u peBMAaTOMAHBIM apTPUTOM
(PA). Cnycrs 1 mec. otobpansl 60 manyeHToB, CPEAHUH BO3-
pact 61,949,1 ., 51 (84,6%) xenumna u 9 (15,4%) MyxuuH,
COOTBETCTBYIOLIME KPUTEPUSIM PE3UCTEHTHOH apTepualibHON
runieprensuu (PAD). [IpocnexkTuBHOE, paHIOMU3UPOBAHHOE HC-
ClIe/IOBaHUE MTPOBE/ICHO B MapauIeNIbHBIX rpynnax. [lannentam
MPOBEICHBI 00IIIE-KINHIYECKOE, Tab0paTOpHOE U JOTILICPIXO-
Kapauorpapuyeckoe uccieoBanus. bonpHble pa3aeneHs! Ha 2
rpynnsl: | rpynna (ocHoBHast) (n=30) — naueHTsl, K 0a3UCHOM
AHTUTMIICPTEH3UBHON Tepanuu KOTOPBIX 100aBIIsICsS CIIMPOHO-
naktoH 25 mr/cyt, Il rpynmna (cpaBuHenust, n=30), - MalueHTHI,
IPOJIODKMBIINE aHTUTMIIEPTEH3UBHOE JiedeHne 0e3 nobasiie-
HHSI CITUPOHOJIAKTOHA ¢ 12-MecsiyHbIM HaOmogeHueM. [pyrs
OOJIBHBIX COMOCTaBUMBI T10 BO3PACTy, 10y, Bapuanty PA, mpo-
nomxutenbHocTH PA n AT, aktuBHocTH PA. Ha done tepanuu
C BKJIIOUYEHHEM CITHPOHOJIAKTOHA B CPABHEHHUH C JIeYCHHEM 0e3
Hero neneBoi yposeHb A/l nocturnyt y 26 (86,7%) 60nbHBIX
npotus 9 (30,0%) G6omnbubIX, (p<0,001). Tepanus ¢ BKIHOYSHH-
€M CIIMPOHOJAKTOHA JEMOHCTPUPYET IOCTOBEPHOE CHMIKCHHUE
CPEAHECYTOUHBIX CUCTOIINYECKOT0, INACTOIMYECKOTO U IYJIbCO-
BOro aprepuasbHoro nasienus Ha 11,8%, 17,8% u 5,4%, co-
oTBeTCTBEHHO. B I rpynne nabmonanock yMeHbIIEHHE yucia
OOJIBHBIX ¢ JUJIaTaliel JieBoro npeacepaus ¢ 86,7% o 63,3%
(*>=4,4, p=0,037). Y OGonpHbIx | rpynmsl yacrora runeprpo-
¢un nesoro xenynouka (ITIXK) ymensmnace Ha 10% (3>=3,9,
p=0,048). Ilocse neyenus B I rpynie yMeHbLIIMINCH YacTOTa
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BbIABJICHUS sKcueHTpuuHoil [JDK ¢ nunaranmeil sesoro sxe-
aynouxa (JDK) B 2,2 paza u xonuentpuueckoit IJDK ¢ nuna-
tanueit JOK B 2,5 pasa. ¥ nanuentoB Il rpynnsl ormeuaercs
JasipHelIIee runepTeH3uBHoe pemonenuposanue JDK: ysenu-
yHuBaeTCs BbIsBICHUE KoHIeHTpudyeckor [JTIDK 6e3 mmmarannu
JOK (%*=3.3, p=0,04). ¥ nauueHToB Ipymniibl COMPOHOIAKTOHA
OTMe4aeTcsl yMEHbLIeHHe HMHIekca Macchl Muokapaa JDK Ha
13,0%, (p<0,01) 3a cuet ymeHsbleHus crenenu aunatauuu JOK
(12 7,3%, p<0,01), ¥ TOJIMHBI €TO CTEHOK (COIIACHO MEXIKEITY-
JIOYKOBOM nieperopojke 1 3aauei crenke JIK na 17,3% u 15,2%,
B oOeux ciydasx p<0,01) npu OTCyTCTBUH JOCTOBEPHBIX CIIBH-
roB y OonbHbIX II rpynmsl. Y GosbHbIX | rpynmsl yayummiack
cokparutenbHas criocobrocts JIK: permonaphoe ¢paxuuon-
HOe yKopoueHHue U robanbHas ppakius Beiopoca - Ha 15,5% u
7,9%, cooTBeTCTBEHHO, (p<0,01) mpu 0TCYyTCTBUM IMHAMUKYU BO
II rpynme. Ha done seuenunst y 60IbHBIX TPYIIIBI CIMPOHOIAK-
TOHA YacTOTa BBIABJICHHS AHacToNnYeckoil muchynkuun JDK
ymensbiuaerces ¢ 83,3% o 40,0% (x>=11,9, p<0,001) mpeumy-
IIECTBEHHO 32 CYET BO3MOXKHOTO YMEHBILICHUS J0JIH aHOMAlIb-
Horo paccnabnenus JIK ¢ 60,0% mo 36,7%. Ha ¢one Tepanuu
CIMPOHOIAKTOHOM OTMedaeTcst ymenblienue E/e’ med, E/e’ lat
u E/E’, coorBeTcTBeHHO, Ha 8,6%, Ha 6,0% u 7,3% (p<0,01),
4TO OTpaxKaer ynydiieHue auacronndyeckoid ¢pynkiun JDK. Ha
(oHe sieyenust y 60nbHbIX | rpynmnsl HabmogaeTcs yMEeHbIICHHE
akTuBHOCTU PA: cHmxeHue 3HaueHus mHuexca DAS28-CPb c
5,6 (4,9-6,4) 6an0B 1o 4,0 (3,4-5,0) 6amios (p<0,0001) ripu o1-
CYTCTBHH €ro AMHaMUKHU y 6osbHbIX II rpymmsl - ¢ 5,7 (5,0-6,1)
10 5,6 (5,0-6,5) 6amnos (p=0,6).

V¥ GonbHbIX cTapuiero Bo3pacra ¢ PAI' B couetanuu ¢ PA no-
OapieHue K 0a3UCHOM Tepanuy CIUPOHOJIAKTOHA IEMOHCTPHUPY-
eT YCWJICHHE aHTUTHIICPTEH3UBHON d(Q(PEKTUBHOCTH, MOLIHYIO
AQHTUTHIIEPTPOPHUICCKYIO0 d(P(PEKTUBHOCT, YTO COYETACTCS C
yJIy4IIeHHEeM CHCTOJIO-IuacTonndeckoil Gpynkiun JIK u cuu-
JKEHHUEeM KJIMHUKO-J1a0opaTopHOoi akTuBHOCTH PA.
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COMORBID CONDITION - DIABETES MELLITUS WITH CO-EXISTENT RAYNAUD’S SYNDROME
IN PATIENTS WITH RHEUMATOID ARTHRITIS

Hotiur O., Boichuk V., Skoropad K., Vandzhura Y., Bacur M.

Ivano-Frankivsk National Medical University, Ukraine

Comorbidity (from Latin “co” — along with, “morbus” — dis-
ease) is defined as the co-existence of two and/or more syn-
dromes (trans-syndromal comorbidity) or diseases (trans-noso-
logical comorbidity), which are pathogenically interrelated or
simultaneous (chronological comorbidity), in a single patient.
The most common comorbidities in patients with rheumatic dis-
eases include cardiovascular diseases (CVD), liver and biliary
tract infection, lung diseases, amyloidosis, fractures of diffe -
ent localizations, malignant neoplasms, metabolic disorders and
diabetes mellitus (DM) [11].

According to the Ministry of Health of Ukraine, rheuma-
toid arthritis (RA) affected an estimated 112,960 individuals
(49,420 people of working age) in 2016 [16]. In other words,
the prevalence of RA in Ukraine is 340 cases per 100,000
adult population. Women are 3-4 times more likely to develop
RA than men; however, in seropositive patients (rheumatoid
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factor (RF)+) and elderly people, these gender differences are
less obvious [15].

On one hand, the inflammatory process is accompanied by
the formation of a great number of cytokines, including tumor
necrosis factor-o (TNF-a) and interleukin-6 (IL-6), that induce
the synthesis of C-reactive protein (CRP) which increases the
expression of cell adhesion molecules in endothelial cells and
promotes attachment of leukocytes to the endothelium [20]. On
the other hand, there is a correlation between the presence and
activity level of non-specific inflam ation and the development
of metabolic syndrome (MS) (obesity, arterial hypertension,
dyslipidemia and DM) [15].

According to Ivanytskyi 1.V., patients with RA present
with higher plasma levels of cholesterol and blood glucose
as compared to those with deforming osteoarthritis, reactive
arthritis [13,15].

59



Since the main mechanisms involved in the pathogenesis of
RA with co-existent DM are complex defects in T-cell immu-
noregulation and B-cell tolerance manifesting themselves as an
imbalance in the production of proinflammatory and anti-infla -
matory cytokines resulting in chronic systemic inflammation
[8], and the number of such patients constantly increases, scien-
tists pay more attention to determining the common pathogenic
mechanisms of these diseases. The acceleration of atherogenesis
due to local inflammation of the vessel wall on the background
of persistent autoimmune inflamma ion and impaired lipid trans-
port and metabolism was proven to occur more frequently in
patients with RA on the background of DM [7].

In 58.7-72% of patients with RA, comorbid conditions such
as Raynaud’s syndrome (RS) which can significantly modify the
clinical course of the disease, worsen treatment efficac and re-
duce both quality of life and life expectancy, are diagnosed [21].

Microcirculatory changes play an important role in the
pathogenesis of RA, while the microcirculatory system acts
as a target organ where the immune, inflammatory and meta-
bolic mechanisms of the pathological process are realized.
Disturbances of the microcirculation are associated with sys-
temic disorders, disease duration, impaired antioxidant de-
fense, endothelial dysfunction (ED) parameters and reliably
play the leading role in the pathogenesis of RA systemic man-
ifestations. The endothelium, which reduces endothelium-de-
pendent vasodilation, thereby facilitating the increase in the
rate of cellular processes and accelerating their apoptosis, is
a major target of oxidative stress.

Numerous recent studies have demonstrated that both ED and
increased intima-media thickness are predictors of potential car-
diovascular morbidity among the general population serving as
one of the diagnostic criteria for early detection of atherosclerot-
ic vascular lesions [12]. In RA, ED is observed even at its early
stages, and, therefore, it is interpreted as a sign of accelerated
development of atherosclerosis as well. Thus, the presence of
ED is considered as one of the first manifestations of atherogen-
esis in patients with RA [5, 6, 18].

Since in the development of RS multifactorial mechanisms
are involved, its etiology is certainly unknown. Vascular and im-
mune mechanisms play an important role. Local tissue ischemia
with a potential development of dystrophy, that is observed in
RS, can occur due to dysregulation of vascular functions by the
sympathetic nervous system or due to increased formation of
vasoconstrictor substances in the process of autoimmune infla -
mation. In the inflammatory process, vascular changes consist in
endothelial proliferation or destruction, intimal hyperplasia or
thickening resulting in tissue ischemization [2, 4].

Therefore, further study of the clinical course of DM and RS
in patients with RA is relevant as it allows us to optimize the cor-
rection schemes in combination therapy for such patients.

The aim of study was to investigate the clinical course of DM
and RS in patients with RA using laboratory and instrumental
research methods.

Material and methods. There were examined 85 (12 males
and 73 females) patients with RA who were treated in the rheu-
matology department of Ivano-Frankivsk Central City Clinical
Hospital. The patients’ age ranged from 40 to 70 years; the av-
erage age was 45.7+2.3 RS was diagnosed in 47 (9 males and
38 females) patients. The average duration of RA was 9.3+2.4
years. RA was diagnosed based on the 2010 American College
of Rheumatology classification criteria. To diagnose RS, Allen
and Brown’s criteria were used [10]; to diagnose DM, the of-
ficial diagnostic criteria for DM were used [3, 14].
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All the patients were divided into 2 groups: Group I com-
prised 38 patients with RA; Group II included 47 patients with
RA and co-existent RS. Group II was further divided into two
subgroups: Group Ila included 32 patients with RA and second-
ary RS; Group IIb comprised 15 patients with RA, co-existent
RS and DM. In addition, there were examined 25 apparently
healthy individuals of the same age who presented with normal
values of the parameters studied.

The content of endothelin-1 (ET-1) was determined using en-
zyme immunoassay (EIA) by means of a reagent kit manufac-
tured by Peninsula Laboratories Inc. (USA). It is a sandwich
EIA strategy to detect the free forms of human ET-1. The con-
centration of TNF-o was determined using a standard EIA by
means of CytELISA TNF-a reagent kit (USA).

The levels of CRP and RF were determined using the latex ag-
glutination test. To determine the concentration of CRP in mg/l
in the sample, the highest dilution of the serum with visible ag-
glutination should be multiplied by 6 mg/l. The value below 6
mg/l is considered normal; the sensitivity of the test is 6 mg/l.
To determine the amount of RF in mIU/ml in the sample, the
highest dilution of the serum with visible agglutination should
be multiplied by 12 mIU/ml. The value below 12 mIU/ml is con-
sidered normal; the sensitivity of the test is 12 mIU/ml.

Endothelial function was evaluated using so-called endothe-
lium-dependent vasodilation of the brachial artery (EDVBA).
The reactivity test was performed according to the method of
Celermajer et al. (1992). Brachial artery flow-mediated dila-
tion by 10% and more on the background of reactive hyperemia
was considered as normal response of the brachial artery, while
lower values were considered as pathology [9].

To objectify the assessment of RS in patients with RA, nail-
fold capillaroscopy was applied. The open capillary index
(OCI), that reflects the ratio of functioning capillary loops to
capillary loops with a reduction in the number of capillaries was
calculated. The OCI of 50-70% is considered normal.

To assess the state of the peripheral circulation, the rating
scale proposed by Shcherbakov A.B. (1987) was used. The scale
of RS attack severity is a 10-point visual analogue scale with 0
points representing the total absence of attacks and 10 points
indicating gangrenous changes in the fingers. The frequency and
duration of RS attacks were assessed as well.

Blood glucose level was determined by a private laboratory
Prima Med by means of BioChem FC-360 (normal blood glu-
cose ranges from 3.3 to 5.5 mmol/l); the level of glycosylated
hemoglobin (HbAlc) was determined using the A15 (BioSys-
tems) analyzer (normal HbA 1¢ ranges from 3.8 to 6.5 mmol/l).

The study was conducted in accordance with the basic bioeth-
ical provisions of the Helsinki Declaration of the World Medical
Association on the ethical principles of scientific 549 medical
research involving human (2013) and the order of the Minis-
try of Health of Ukraine No. 690 dated September 23, 2009,
which was confirmed by the findings of the meeting of the Ethi-
cal Commission of Ivano-Frankivsk national medical university,
Ivano-Frankivsk.

Research materials were statistically processed using the
methods of biostatistics in STATISTICA (StatSoft Inc, USA)
with the determination of the arithmetic mean, its mean squared
deviation and standard error of the mean. The statistically signif-
icant difference (p) between the studied groups was determined
using the Student’s t-test. To identify the relationships between
variable data, the correlation coefficient (r) was determine

Results and discussion. ED signs were observed in 76
(89.4%) patients (Table 1). ED was diagnosed in all patients with
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RA, co-existent RS and DM. In the patients with RA and those
with RA and co-existent RS, impaired EDVBA was detected. In
the patients of Group II, the indicator of EDVBA (6.5+0.2%)
was significantly lower as compared to the patients of Group I
(8.8+0.3%) (p<0.05). This was most likely due to constant vaso-
spastic attacks causing endothelial integrity impairment.

In the patients with RA and secondary RS, the level of
ET-1 was 1.7 times higher than that in the patients without
RS (p<0.05) and 2 times higher as compared to the patients of
Group IIb. This indicated a higher risk of endothelial damage
in the patients of Group II. The concentration of ET-1 in the
patients with RA, co-existent RS and DM correlated with RA
activity (r=0.65, p<0.05).

TNF-o is a well-known pro-inflammatory cytokine. There-
fore, the degree of the inflammatory process activity is of the
greatest importance for assessing the level of TNF-o. In the
patients with minimal activity of the pathological process, this
indicator increased by 2.1 times as compared to healthy donors;
in moderate activity of inflammat ry syndrome, TNF-a level
increased even more; in maximum activity of the pathological
process and in case of DM co-existence, the level of TNF-o. in-
creased to 83.6+1.4 pg/ml. The level of this cytokine was found
to be significantl higher (by 20.0%) in the patients of Group
II as compared to Group I. There was a strong correlation be-
tween the degree of RA activity and the level of TNF-a (r=0.73;
p<0.01) in the patients with RA and secondary RS. Summarizing
the information mentioned above, we can assert that TNF-a. is an
important pro-inflammatory agent the increased production of
which in RA aggravates the clinical course of the disease. There
was observed a correlation between the level of TNF-a and the

degree of inflammatory syndrome activity in the patients with
RA, DM and secondary RS. Persistently high serum concentra-
tion of TNF-a in patients with secondary RS is an unfavorable
prognostic sign and predictor of RA progression.

The levels of both CRP and TNF-a, serving as non-specific
inflammatory markers, were significantly higher (29.37+3.56
mg/l, p<0.01) in the patients with RS as compared to the patients
with RA only (23.89+1.77 mg/1). This indicated high RA activ-
ity in the patients of Group II.

An important factor predicting the course of RA with co-exis-
tent secondary RS and DM is the presence of high HbA Ic titers.
When comparing the indicators in Group I and Group II, the
increase in blood glucose levels was observed. In the patients of
Group Ila without DM, HbAlc¢ level was (5.8+0.2); in the pa-
tients of Group IIb, it constituted (7.142.12) being significantly
higher (p<0.05) than that in the patients of Group I (5.05+1.14)
(Table 1).

In RA patients with secondary RS without DM, blood glucose
level, on the background of empirical treatment, was within a
critical range (5.9+0.5; p<0.05) mmol/l and differed significan -
ly from that in the patients of Group I and Group IIb, where,
even on the background of hypoglycemic drugs, the level of
HbA1c was rather high (7.1+2.12; p<0.05).

There was a correlation between the OCI and the frequency
(r=0.59; p<0.05), duration (r=0.58; p<0.05) and severity (r=0.53,
p<0.05) of RS attacks. The highest values of the OCI were ob-
served in the patients with a comorbidity and DM (95.2+5.2)
and differed significantly from the values in RA patients with
RS without DM (84.544.6; p<0.05) and those in RA patients
without a comorbidity (66.3£3.5; p<0.05) (Table 2).

Table 1. Indicators of EDVBA, ET-1, TNF-o. and CRP in the patients examined

Group II: RA + RS, n=47
. Control group, Group I: RA,
Indicator iy —38
= = Ila: RA+RS, n=32 | IIb: RA+RS+DM, n=15
ED - 29 (34.1%) 32 (37.65%) 15 (17.65%)
EDVBA, % 12.9+0.4 8.8+0.3* 6.5£0.2% 6.1£0.2%°’
ET-1, pg/ml 0.75+0.09 4.63+0.15% 6.01£0.46*. 9.17+0.63%+°’
TNF-a, pg/ml 24.55+1.13 57.9£1.6* 68.3£1.9%e 83.6+1.4%e°’
CRP, mg/1 3.9+0.71 23.89+1.77* 29.37+3.56% 35.242.66%¢°’
Blood glucose, mmol/l 4.5140.25 5.05+0.14%. 5.940.5%e 8.72+1.61%>’
HbA Ic, mmol/l 4.7+0.21 5.740.4% 5.8+0.2%e 7.14£2.12%+°”

notes: n — number of patients, * - significance of difference from the control group p<0.05;
* - significance of difference between the patients with RA and those with RA and co-existent RS, p<0.05;
° - significance of difference between the patients with RA and those with RA, co-existent RS and DM, p<0.05;
‘- significance of difference between the patients with RA and co-existent RS and those with RA, co-existent RS and DM, p<0.05

Table 2. OCI, frequency, duration and severity of RS attacks in the patients with RA

Indicator Control group, RA, n=38 RATRS. 47
n=25 RA + RS, n=32 RA +RS + DM, n=15
Frequency - 3.7+0.5 6.7+0.5 7.8+£0.5%’
Duration, min. - 12.842.1 23.7+3.6 24.7+3.6%°’
Severity, points - 3.1+0.2 5.3+0.5 6.6+0.6%°’
OCI, % 54.343.5 66.3+3.5% 84.5+4.6* 95.245.2%
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notes: n — number of patients;
* - significance of difference from the control group p<0.05;
° - significance of difference between the patients with RA and those with RA and co-existent RS, p<0.05;
« - significance of difference between RA patients with RS and those with co-existent RS and DM, p<0.05
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Clinical manifestations, features of the inflammatory process
and changes in the indicators of endothelial function in RA pa-
tients with co-existent RS and DM are still poorly understood
and require further study. In general, the results of our study are
consistent with the literature. High levels of CRP, TNF-a and
ET-1 in RA patients with co-existent RS were presented in na-
tional and international studies [4, 21]. Many authors, including
Blahynina 1.1., studied early ED development and the presence
of high RF titers in patients with RA [6,12,16].

However, in our study, to objectively assess changes in the pe-
ripheral circulation, capillaroscopic examination of the patient was
used. Nailfold capillaroscopy is a highly informative, fast and con-
venient method for diagnosing and monitoring RS progression in
RA patients with DM. For the first time ever, we used the OCI for
an objective assessment of changes in the peripheral circulation and
demonstrated its high informative value in instrumental assessment
of RS clinical course in RA patients with DM.

Conclusions

1. In the patients with secondary RS, the activity of RA inflamm -
tory syndrome was higher as compared to RA patients without RS
as evidenced by higher indicators of CRP and TNF-a in Group II.
2. Blood glucose level was significantly higher in RA patients
with co-existent RS and DM as compared to the patients
without RS.

3. Hypoglycemic therapy was less effective in the patients with
a comorbidity as evidenced by high HbA1c levels in RA patients
with secondary RS and DM.

4. In the patients with secondary RS and DM, ED severity and
frequency were higher than those in RA patients with secondary
RS without DM.

5. In the patients with RA, co-existent secondary RS and DM, high
levels of ET-1 and the OCI, low indicators of EDVBA served as
unfavorable prognostic signs of the clinical course of the disease.
6. A detailed study of the pathophysiological and immunological
features of the clinical course of secondary RS will allow us to
optimize its treatment schemes in patients with RA, reduce clini-
cal and laboratory manifestation of RA and improve quality of
life in such patients, especially those with a comorbidity.

The study is a fragment of the research project “Clinical and
immunological aspects of the internal organs major diseases
course and their correction”, state registration No. 0114U002040.
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SUMMARY
COMORBID CONDITION - DIABETES MELLITUS
WITH CO-EXISTENT RAYNAUD’S SYNDROME IN PA-
TIENTS WITH RHEUMATOID ARTHRITIS
Hotiur O., Boichuk V., Skoropad K., Vandzhura Y., Bacur M.
Ivano-Frankivsk National Medical University, Ukraine

The most common comorbidities in patients with rheumatic

diseases include cardiovascular diseases (CVD), liver and bili-
ary tract infection, lung diseases, amyloidosis, fractures of dif-
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ferent localizations, malignant neoplasms, metabolic disorders
and diabetes mellitus (DM).

The aim of study was to investigate the clinical course of DM
and rheumatoid arthritis (RS) in patients with RA using labora-
tory and instrumental research methods.

There were examined 85 patients with RA who were treated in
the rheumatology department of Ivano-Frankivsk Central City
Clinical Hospital. The patients’ age ranged from 40 to 70 years.

Endothelial dysfunction (ED) signs were observed in 76
(89.4%) patients. ED was diagnosed in all patients with RA, co-
existent RS and DM. In the patients with RA and those with
RA and co-existent RS, impaired EDVBA was detected. In
the patients of Group II, the indicator of EDVBA (6.5+0.2%)
was significantly lower as compared to the patients of Group I
(8.8+0.3%) (p<0.05).

The levels of both CRP and TNF-a, serving as non-specific
inflammatory markers, were significantly higher (29.37+3.56
mg/l, p<0.01) in the patients with RS as compared to the patients
with RA only (23.89+1.77 mg/l).

A detailed study of the pathophysiological and immunological
features of the clinical course of secondary RS will allow us to
optimize its treatment schemes in patients with RA, reduce clini-
cal and laboratory manifestation of RA and improve quality of
life in such patients, especially those with a comorbidity.

Keywords: rheumatoid arthritis, Raynaud’s syndrome, diabe-
tes mellitus endothelial dysfunction.

PE3IOME

KOMOPBHUJHOE COCTOSIHUE: CAXAPHBIN JIHUA-
BET B COYETAHUUA C CHUHJIPOMOM PEWHO Y
BOJIbBHBIX PEBMATOUJIHBIM APTPUTOM

I'otiop O.U., Boiiuyk B.Bb., Ckoponang K.M.,
Banmxypa 51.J1., banyp M.U.

Heano-Ppankosckuil HAYuOHAIbHbIL MEOUYUHCKUL YHUBEPCU-
mem, Ykpauna

KnroueBbIM 3BEHOM IaTOreHe3a PEBMATOMIHOIO apTpUTa
(PA) ¢ caxapubim quadetom (CJI) sSBISIFOTCS CIIOXKHBIE A€()EKThI
T-kJ1€TOYHOI HMMYHOpPEryIsIUU U B-KieTouHo# TojaepaHTHO-
CTH, KOTOPBIE MPOSIBISIIOTCS MCOANTAHCOM MEXIY MPOAYKIHeH
IPOBOCIAIUTEIBHBIX ¥ IPOTUBOBOCHIAINUTEIbHBIX LIUTOKUHOB,
BCJIC/ICTBHE YEr0 BO3HUKAET XPOHUYECKHH CHCTEMHBIH BoOcCIa-
JINTEJILHBIN TIpoIIeCC.

Lenp uccrnenoBaHust - U3y4UTh YPOBEHb IVIFOKO3bI KPOBU U
0COOCHHOCTH TEUEeHHsI caxapHoro auabera u cuHapoma PeitHo
y OOJIBHBIX PEBMaTOUIHBIM apTPUTOM.

OGcnenoBano 85 OonbHbIX (12 MyXYMH U 73 >KEHILUHBI)
6onbHbIX PA. BonbHble paszzeneHsl Ha aBe rpymnsl: | rpymma
(n=38) - 6onbubIe PA II rpynma (n=47) - 6onbHbie PA ¢ Bropny-
HeIM CP u C/I. bonbusie 11 rpynmnsl pasnesneHs! Ha 2 HOArpyI-
nbl [I-a (n=32) - 6ombubie PA u BropuunsiM CP); rpynmy 11-6
(n=15) - 6onbuble PA u Bropuunsiv CP u CJI, 10n0oIHATENEHO
IPUHUMABIINE FMITONIMKEMU3UPYIOLIYIO TEPAIHIO.

[Mpusnaku suporenuansTHon auchynkimu (1) obHapyxe-
HBL Yy 76 (89,4%) obcenoBanHbIX. Y Beex OonbHBIX PA B coue-
Tanuu ¢ BropuuneiM CP u CJ] nuarnoctuposana 3]1. YcraHos-
neHo, 4to y 6onbHbIX PA u PA B coueranun ¢ CP ormeuaercs
HeJI0CTaTOYHas SHJ0TEINH3aBUCHMAas Ba30ANIaTallus IIeYeBOM
aprepun (O3BITA). V 6onbubix Il rpynmsl mokasarens D3BITA
noctoBepHo (p<0,05) ke (6,5+0,2%) B cpaBHEHUH C OOJIBHBI-

© GMN

mu [ rpynmsl (8,8+0,3%), uto, 1o Bceil BEpOITHOCTH, 00YCIIOB-
JICHO MOCTOSIHHBIMU Ba30CHACTUYECKUMHU aTaKaMH ¥ IPUBOAUT
K HapyIICHHIO [IEJIOCTHOCTH YHOTEIHSL.

Cpaszenue nokasareneit 9] y 6onpubIx [ 1 1 rpynn BeisgBHIO
POCT nokasaresyeil oko3bl KpoBU. Y 60nbHBIX II-a moarpynms
(6e3 CH1) ypoenb HbAlc cocraBun 5,8+0,2, y nanuenros I1-0
noarpynnsl - 7,1+2,12, yro nocrosepHo Bbiie (p<0,05), yuem y
6osbHbIX | rpymnmsl (5,7+0,4).

[ToxazaTenu NIIOKO3bI KPOBH y ALMEHTOB ¢ PA 1 BTOpHYHBIM
CP 6e3 CJI 3HauuTesbHO BbIILE, YeM y nauueHtos 6e3 CP, kak
u 'y 6onbHbIX PA Ha pone Bropuunoro CP u CJI, xoTopble npu-
HUMaMaJlli THIIOIIMKEMU3HPYIOLIYIO Tepanuio. BripakeHHOCTh
u yacrtora JJ1 y 6onbubix BropudabiM CP u CJ] Bbimie, ueM y
nauueHToB ¢ PA u Bropuunsim CP 6e3 C/I.
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RENAL, HEPATIC AND IMMUNE FUNCTION INDICES IN PATIENTS
WITH DUCHENNE MUSCULAR DYSTROPHY

Kononets O., Karaiev T., Tkachenko O., Lichman L.

Shupyk National Medical Academy of Postgraduate Education, Kiev, Ukraine

Duchenne muscular dystrophy is an X linked genetic disorder,
which mainly affects boys. The incidence of the disease is one
in three-five thousand newborns. The disease is severe; patients
usually die before reaching 20-25 years old. Its onset is caused
by mutations in the dystrophin gene [2,11-13,17].

Today, the DMD gene is known to contain 79 exons, encoding
3685 amino acids (protein of molecular weight about 427 kDa).
Dystrophin has four main functional domains that together make
actin cytoskeleton to be associated with the extracellular matrix
and provide stability and strength to muscle fibers [4-6,9,18].
The dystrophin gene can form several tissue-specific forms of
different molecular weights, each of which is operated by a cer-
tain promoter. There are four complete dystrophin proteins of
high molecular weight about 427 kDa, i.e. M-dystrophin (Dp427
m), which is presented in skeletal and smooth muscles; C-dys-
trophin (Dp427c¢), presented in the cerebral cortex and hippo-
campus; P-dystrophin (Dp427p), presented in Purkinje cells; L-
dystrophin (Dp4271), presented in lymphocytes. There are also
alternative promoters, expressing 5 non-muscular dystrophin
protein isoforms: Dp260, which is presented in Dp140 retina,
expressed in the central nervous system and kidneys, Dpl16,
which is found in Schwann cells, Dp71, distributed in the brain,
the deficit of which correlates with the severity of mental re-
tardation in case of Duchenne muscular dystrophy (DMD) and
Becker muscular dystrophy (BMD) [3,7,8,10,19]. Taking into
account such a diversity in dystrophin protein isoforms distribu-
tion in various organs and tissues, in particular in the nervous
system and kidneys, as well as in cells that provide immune
function (namely, in lymphocytes), we decided to enlarge upon
renal, hepatic and immune function indices in patients with
Duchenne muscular dystrophy (MDD) [1,14-16].

The purpose of the study is to examine in depth and analyze
renal, hepatic and immune function indices in patients with
Duchenne muscular dystrophy.

Material and methods. We analyzed the follow up clinical
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and laboratory data of Duchenne muscular dystrophy in 32 pa-
tients. The patients underwent a standardized examination, in-
volving studying the medical case history, general clinical data,
determining Sheldon’s somatotype and the constitutional type,
the detailed neurological status examination, testing a personal-
ity type, laboratory and instrumental examinations.

Through the laboratory examination we determined the gen-
eral blood test indicators, total serum protein levels, total cho-
lesterol, the ALAT, ASAT, CPK levels, creatinine and urea blood
levels, glomerular filtration rate (GFR), the immunogram indi-
ces (dynamic data (B-lymphocytes (CD19/CD45), %; T-lym-
phocytes (CD3/CD 45), %; T-helpers (CD3/CD45/CD4), %;
T-suppressors (CD3/CD45/CDS8), %; CD4:CDS ratio; natural
killer cells ratio, myositis profile (Mi-2, IgG antibodies (id-
iopathic myositis marker); Ku, IgG antibodies (sclerodermia
and myositis combination marker); the PM-Scl complex, IgG
antibodies (sclerodermia marker); histidyl tRNA synthetase
(Jo-1), IgG antibodies; threonyl-tRNA synthetase (PL-7),
IgG antibodies; alanyl-tRNA synthetase (PL-12), IgG anti-
bodies; RING-type E3 ubiquitin-ligase (Ro-52), IgG antibod-
ies and the genetic markers of the disease.

The instrumental examination included the ultrasound of the
abdominal organs, muscles, as well as echo-cardiography, elec-
troneuromyography.

Results and discussion. When analyzing the immunograms
of patients with muscular dystrophy, we followed-up the fol-
lowing parameters: B-lymphocytes (CD19/CD45), %; T-lym-
phocytes (CD3/CD 45), %; T-helpers (CD3/CD45/CD4), %;
T-suppressors (CD3/CD45/CDS); CD4:CD8 ratio; natural killer
cells ratio.

The T-lymphocytes (CD3/CD45) count was found to be not
within the reference values in only 4 (8%) cases among 31 pa-
tients with muscular dystrophy, examined by us, namely: in 3
(9.7%) cases it was above 86% and in 1 case (3.2%) it was be-
low 56% (Fig. 1).
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Fig. 1. B-lymphocytes count (CD19/CD45) in patients with
muscular dystrophy

Among 31 patients with muscular dystrophy, examined by us,
the T-lymphocytes (CD3/ CD45) count was observed to be be-
low the normal range in 8 (25,8%) cases, and to be within the
reference values in 23 (74,2%) cases (Fig. 2).
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Fig. 2. T-lymphocytes count (CD3/CD45) in patients with
muscular dystrophy

Among 31 patients with muscular dystrophy, examined by us,
T-helpers (CD3/CD45/CD4) count was found to be lower than
the reference values in 14 (45.2%) patients, and to be within the
normal limits in 17 (54.8%) patients (Fig. 3).
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Fig. 3. T-helpers (CD3/CD45/CD4) count in patients with
muscular dystrophy

Among 31 patients with muscular dystrophy, examined by us,
T-suppressors (CD3/ CD45/ CD8) count was found to be within

the reference values in the vast majority of cases (28 patients,
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i. €. 90,3%). Furthermore, the count of the index was above the
reference values in 3 (9,7%) cases (Fig. 4).
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Fig. 4. T-suppressors (CD3/ CD45/ CD8) count in patients
with muscular dystrophy

Among 31 patients with muscular dystrophy, examined by us,
the CD4:CD8 ratio was observed to be lower than the reference
values in 10 (32,3%) patients (Fig. 5).
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Fig. 6. Natural killer cells (CD16/CD56/CD45) level in pa-
tients with muscular dystrophy

Among 31 patients with muscular dystrophy, examined by us,
the natural killer cells (CD16 / CD56 / CD45) level was found to
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be within the reference values in the vast majority of cases (23
patients, i. e. 74,2%). Furthermore, the count of the index was
below the reference values in 3 (9,7%) cases (Fig. 6).

The correlation coefficien between the B-lymphocytes count
and Creatine phosphokinase level in patients with Duchenne
muscular dystrophy was equal to - 0.42, suggesting the pres-
ence of an indirect moderate correlation between the mentioned
phenomena (p<0.05). The correlations are presented in Fig.7.
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Fig. 7. B-lymphocytes count — Creatine phosphokinase level
relationship in patients with Duchenne muscular dystrophy

The correlation coefficien between the T-lymphocytes count
and Creatine phosphokinase level in patients with Duchenne
muscular dystrophy was equal to -0.1, no correlation between
the mentioned phenomena was found (p<0.05). The correlations
are presented in Fig.8.
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Fig. 8. T-lymphocytes count — Creatine phosphokinase level
relationship in patients with Duchenne muscular dystrophy

The correlation coefficien between the T-helpers count and
Creatine phosphokinase level in patients with Duchenne mus-
cular dystrophy was equal to +0.1, no correlation between the
mentioned phenomena was found (p<0.05). The correlations are
presented in Fig. 9.
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Fig. 9. T-helpers count — Creatine phosphokinase level rela-
tionship in patients with Duchenne muscular dystrophy

The correlation coefficien between the T-suppressors count
and Creatine phosphokinase level in patients with Duchenne
muscular dystrophy was equal to +0.01, no correlation between
the mentioned phenomena was found (p<0.05). The correlations
are presented in Fig. 10.
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Fig. 10. T-suppressors count — Creatine phosphokinase level
relationship in patients with Duchenne muscular dystrophy

The correlation coefficien between the natural killer cells
count and Creatine phosphokinase level in patients with Duch-
enne muscular dystrophy was equal to +0.1, no correlation be-
tween the mentioned phenomena was found (p<0.05). The cor-
relations are presented in Fig. 11.

The correlation coefficien between the onset age of Duch-
enne muscular dystrophy and Creatine phosphokinase level in
patients with Duchenne muscular dystrophy was equal to - 0.3,
suggesting the presence of an indirect weak correlation between
the mentioned phenomena (p<0.05). The correlations are pre-
sented in Fig. 12.
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Fig. 11. Natural killer cells level — Creatine phosphokinase
level relationship in patients with Duchenne muscular dystrophy
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Fig. 12. Duchenne muscular dystrophy onset age — Creatine
phosphokinase level relationship in patients with Duchenne
muscular dystrophy

The correlation coefficien between Helper-suppressor cell ra-
tio and Creatine phosphokinase level in patients with Duchenne
muscular dystrophy was equal to +0.22, no correlation between
the mentioned phenomena was found (p<0.05). The correlations
are presented in Fig. 13.

Helper-suppressor cell ratio — Creatine phosphokinase

level relationship
Var2 =1,0180 + 28E-4 * Var1

Correlation: r=,21811

A BNCN ROONRo0oN

Helper-suppressor
cell rat
SE00000-s 1N

000 0 4000 8000 12000 16000 20000 0 10 20
-2000 2000 6000 10000 14000 18000

Creatine phosphokinase level, u/l

Fig. 13. Helper-suppressor cell ratio — Creatine phosphoki-
nase level relationship in patients with Duchenne muscular dys-
trophy
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Having analyzed the renal function indices in patients with
Duchenne muscular dystrophy, we revealed serum urea level to
be within the age-related reference values in the vast majority of
cases, and it was above the norm only in 3.1% of cases. More-
over, the creatinine blood level was lower than the lower limit of
the reference values in almost a third of patients (21%). When
determining the glomerular filtration rate (GFR) by the SKD-
EPI formula, we found it to be insignificantly reduced in 16% of
patients, and it was within 66-87 ml/min/1.73 m?.

The correlation coefficien between serum urea level and Cre-
atine phosphokinase level in patients with Duchenne muscular
dystrophy was equal to - 0.28, suggesting the presence of an
indirect weak correlation between the mentioned phenomena
(p<0.05). The correlations are presented in Fig. 14.
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Fig. 14. Duchenne muscular dystrophy onset age — Creatine
phosphokinase level relationship in patients with Duchenne
muscular dystrophy

The correlation coefficien between Creatine phosphokinase
level and creatinine blood level in patients with Duchenne mus-
cular dystrophy was equal to - 0.22, no correlation between the
mentioned phenomena was found (p<0.05). The correlations are
presented in Fig. 15.
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Fig. 15. Creatine phosphokinase level — creatinine blood level
relationship in patients with Duchenne muscular dystrophy

The correlation coefficien between Creatine phosphokinase
level and the glomerular filtration rate in patients with Duchenne
muscular dystrophy was equal to +0,16, no correlation between
the mentioned phenomena was found. The correlations are pre-
sented in Fig. 16.

67



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

X A

Creatine phosphokinase level - the glomerular filtration rate relationship in patients with C E*;Qf BB,
dystrophy (n=32) e
B =15347+ 64E-4*A e
Correlation: r = ,16284 o

[
o

-

)

O-_~NwWwhrhooO~N O O

min/1.73 m?

Glomerular
filtration rate, ml /

-1
-4000 0 4000 8000 12000 16000 20000 O 10 20
-2000 2000 6000 10000 14000 18000

Creatine phosphokinase level, u/ o 95% confidence
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Fig. 17. Creatine phosphokinase level — alanine aminotransferase level relationship in patients with Duchenne muscular dystrophy
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Fig. 18. Creatine phosphokinase level — aspartate aminotransferase level relationship in patients with Duchenne muscular dystrophy
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Fig. 19. Creatine phosphokinase level — alkaline phosphatase level relationship in patients with Duchenne muscular dystrophy

Having analyzed the hepatic function indices, we revealed
that such indicators of liver enzymatic activity as alanine amino-
transferase (ALA) and aspartate aminotransferase (AsAt) were
significantly over the limit in almost all the patients (94%) with
Duchenne muscular dystrophy.

The correlation coefficie—n between Creatine phosphokinase
level and the alanine aminotransferase level in patients with
Duchenne muscular dystrophy was equal to +0,86, suggesting
the presence of a direct strong correlation between the men-
tioned phenomena. The correlations are presented in Fig. 17.

The correlation coefficien between aspartate aminotransfer-
ase (AsAt) and Creatine phosphokinase level in patients with
Duchenne muscular dystrophy was equal to +0,56, suggesting
the presence of a direct moderate correlation between the men-
tioned phenomena. The correlations are presented in Fig. 18.

In our study, we also found that the level of alkaline phospha-
tase was also significantly higher than the normal one in 69% of
our patients.

The correlation coefficien between Creatine phosphokinase
level and alkaline phosphatase level in patients with Duchenne
muscular dystrophy was equal to +0,14, no correlation between
the mentioned phenomena was found. The correlations are pre-
sented in Fig. 19.

According to the analysis of the immunograms, the T-helpers
level was found to be below the reference value in 14 (45,2%)
patients. Herewith, the B-lymphocytes count was observed to
deviate from the norm in only 4 patients (8%).

However, there was established the presence of an indirect mod-
erate correlation between the B-lymphocytes count and Creatine
phosphokinase level in patients with Duchenne muscular dystro-
phy; the correlation coefficient was equal to - 0.42 (p<0,05

Having analyzed the renal function indices, we revealed that
the creatinine blood level was lower than the lower limit of the
reference values in almost a third of patients (21%), but the
glomerular filtration rate (GFR) by the SKD-EPI formula was
found to be insignificantly reduced in 16% of patients, and it was
within 66-87 ml / min/1.73 m?.

Regardless, no correlation between the Creatine phosphoki-
nase level, on one side, and creatinine blood level and the glo-
merular filtration rate, on the other side, was found. However,
there was established the presence of an indirect weak correla-
tion between the Creatine phosphokinase level and serum urea
level in patients with Duchenne muscular dystrophy (the cor-
relation coefficient was equal to - 0.28, p<0.05)

Having analyzed the hepatic function indices, we revealed
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that such indicators of liver enzymatic activity as alanine ami-
notransferase and aspartate aminotransferase were significantly
over the limit in almost all the patients (94%) with Duchenne
muscular dystrophy. Concurrently, we revealed the presence of
a direct strong correlation between the Creatine phosphokinase
level and the alanine aminotransferase level, which was equal to
+0,86 (p<0,05) and the presence of a direct moderate correlation
between the aspartate aminotransferase and the Creatine phos-
phokinase level which was equal to + 0.56 (p<0,05).

We also found that the level of alkaline phosphatase was also
significantly higher than the normal one in 69% of our patients

Conclusions.

1. The patients with Duchenne muscular dystrophy were found
to have deviations in the indices of immune status, in particular, the
T-helpers level was below normal in almost half of the examined
patients. There was also observed a correlation between the B-lym-
phocytes count and the Creatine phosphokinase level.

2. The patients’ renal dysfunction was characterized by the
following: 21% of our patients were registered to have a reduced
creatinine blood level, and 16% of patients were registered to
have a reduced glomerular filtration rate

3. The most deviations were registered in the indices of liv-
er enzymatic activity in the patients with Duchenne muscular
dystrophy. 94% of patients were revealed to have the increased
alanine aminotransferase and aspartate aminotransferase levels,
suggesting the presence of direct correlation (the strong and
moderate ones, accordingly) between the indices and the Cre-
atine phosphokinase level.
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SUMMARY

RENAL, HEPATIC AND IMMUNE FUNCTION INDICES
IN PATIENTS WITH DUCHENNE MUSCULAR DYS-
TROPHY

Kononets O., Karaiev T., Tkachenko O., Lichman L.

Shupyk National Medical Academy of Postgraduate Education,
Kiev, Ukraine

The purpose of the study is to examine in depth and analyze
renal, hepatic and immune function indices in patients with
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Duchenne muscular dystrophy. We analyzed the follow up clini-
cal and laboratory data of Duchenne muscular dystrophy in 32
patients. The patients underwent a standardized examination, in-
volving studying the medical case history, general clinical data,
determining Sheldon’s somatotype and the constitutional type,
the detailed neurological status examination, testing a personal-
ity type, laboratory and instrumental examinations.

Through the laboratory examination we determined the
general blood test indicators, total serum protein levels, total
cholesterol, the ALAT, ASAT, CPK levels, creatinine and urea
blood levels, glomerular filtration rate (GFR), the immunogram
indices (dynamic data (B-lymphocytes (CD19/CD45), %; T-
lymphocytes (CD3/CD 45), %; T-helpers (CD3/CD45/CD4), %;
T-suppressors (CD3/CD45/ CDB8), %; CD4:CD8 ratio; natural
killer cells ratio, myositis profile (Mi-2, IgG antibodies (idio-
pathic myositis marker); Ku, IgG antibodies (sclerodermia and
myositis combination marker); the PM-Scl complex, 1gG anti-
bodies (sclerodermia marker); histidyl tRNA synthetase (Jo-1),
IgG antibodies; threonyl-tRNA synthetase (PL-7), IgG antibod-
ies; alanyl-tRNA synthetase (PL-12), IgG antibodies; RING-
type E3 ubiquitin-ligase (Ro-52), IgG antibodies and the genetic
markers of the disease.

The instrumental examination included the ultrasound of the
abdominal organs, muscles, as well as echo-cardiography, elec-
troneuromyography.

According to the analysis of the immunograms, the T-helpers
level was found to be below the reference value in 14 patients
(45,2%).

Herewith, the B-lymphocytes count was observed to deviate
from the norm in only 4 patients (8%).

However, there was established the presence of an indirect
moderate correlation between the B-lymphocytes count and
Creatine phosphokinase level in patients with Duchenne mus-
cular dystrophy; the correlation coefficien was equal to - 0.42
(p<0,05).

Having analyzed the renal function indices, we revealed that
the creatinine blood level was lower than the lower limit of the
reference values in almost a third of patients (21%), but the
glomerular filtration rate (GFR) by the SKD-EPI formula was
found to be insignificantly reduced in 16% of patients, and it was
within 66-87 ml/min/1.73 m>.

Regardless, no correlation between the Creatine phosphoki-
nase level, on one side, and creatinine blood level and the glo-
merular filtration rate, on the other side, was found. However,
there was established the presence of an indirect weak correla-
tion between the Creatine phosphokinase level and serum urea
level in patients with Duchenne muscular dystrophy (the cor-
relation coefficient was equal to - 0.28, p<0.05)

Having analyzed the hepatic function indices, we revealed
that such indicators of liver enzymatic activity as alanine ami-
notransferase and aspartate aminotransferase were significantly
over the limit in almost all the patients (94%) with Duchenne
muscular dystrophy. Concurrently, we revealed the presence of
a direct strong correlation between the Creatine phosphokinase
level and the alanine aminotransferase level, which was equal to
+0,86 (p<0,05) and the presence of a direct moderate correlation
between the aspartate aminotransferase and the Creatine phos-
phokinase level which was equal to + 0.56 (p<0,05).

We also found that the level of alkaline phosphatase was also
significantly higher than the normal one in 69% of our patients

The patients with Duchenne muscular dystrophy had various
multidirectional disorders of the immune status, impaired renal
function (in particular, a decrease in serum creatinine concentra-
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tion and reduced glomerular filtrat on rate), as well as the di-
vergence of liver enzyme parameters (in particular, a significant
increase in transaminase levels).

Keywords: Duchenne muscular dystrophy, renal indices, he-
patic indices, immune function indices.

PE3IOME

INOKA3ATEJIM ®YHKIUU IMOYEK, IEYEHU U UM-
MYHHOM CHCTEMbI V NMAIIMEHTOB C MHOJIU-
CTPO®UEN JIOIMEHHA

Kononen O.H., Kapaes T.B., Tkauenko E.B., Iluuman JL.IO.

Hayuonanvnas meduyunckas akaoemusi noCieOunioMmHo20 00-
pazosanus um. I1JI. lynuxa, Kues, Yxpauna

Llenp uccnenoBanus - aHaIM3 1MoKasaresiei GpyHKIMU HOoueK,
HEeYCHH U IMMYHHOI CHCTEMBI Y HALMEHTOB ¢ MUOAUCTpOdueii
JroreHHa.

[TpoaHanu3nupoBaHbl KIMHUYECKHE W J1a00paToOpHbIC JaHHBIC
32 nmanumentoB ¢ muoauctpodueit [roreHna. [TarpeHTs! TPOIUTH
CTaHJIAPTH3UPOBAHHBIA KOMIUIEKC OOCIIE0BaHU: TOAPOOHOE U3-
ydeHHe aHaMHe3a, JaHHbIC OOIICKIMHHYECKOro O00CIIeI0BaHMS,
omnpezeneHue comaroruna no Ilenony u KOHCTUTYIMOHAIBHO-
ro THUIA, JCTAJN3UPOBAHHOE MHCCIICIOBAHUE HEBPOJIOTHYECKOIO
cTaryca, NPOBEJICHHUE TECTa ONpPEICIICHHs IICMXOTUIIA JINYHOCTH,
J1ab0paTopHOE M HHCTPYMEHTAIbHOE o0cenoBanue. [Ipu mabopa-
TOPHOM O0CIIEI0OBAHUH OIPEISIISIIN: TIOKa3aTes Iy O0IIero aHamsa
KPOBH, YPOBHH 0011Iero OeJika, MOYEBHHBI, KPEaTHHHHA B CBIBOPOT-
Ke KPOBH, CKOPOCTH KiTy00oukoBoi (usrpartiu (CK®D), obiiero xo-
JIeCTepHHa, allaHMHAMUHOTpaHCcdepaspl, acnapraraMiHoOTpaHCche-
passl, kpearnapochokrnazsl (KOK), mokazarenn UMMyHOrpaMMBbI
(B-mum¢onutsr; T-mumdonutsr; T-xenmepsr; T-cynpeccopsl; xem-
HIEpHO-CyNpeccopHoe cooTHOIeHUe; NK-HaTypasbHble KWLIepbl),
muo3uTHOrO npodmst (komruieke PM-Scl, antutena IgG (mapkep
cxieponepmun); ructuamia-T-PHK cunrerasa (Jo-1), anturena
IgG; tpeonun-1-PHK cunrerasa (PL-7), antutena IgG; ananum-
1-PHK cunrerasa (PL-12), anturena IgG; RING 3aBucumas E3
qmrasa (Ro-52), aururena IgG), a Taxoke reHeTHIECKUE MapKephbl
3aboneBanust. IHCTpyMeHTaIbHbIE METO/IbI BKIIFOUAIIH YIBTPa3By-
KOBOE HCCJICIOBAHNE OPraHOB OPIOIIHOI ITOJIOCTH M MBIIIILI, X0~
Kapauorpaduo, sIeKTpoHeipoMuorpaduro.

AHanu3 napaMeTpoB MMMYHHOIO cTaTryca BbIABHI: y 14
(45,2%) mauueHTOB ypoBeHb T-XennepoB HMXe pedepeHT-
HBIX 3HaueHud, y 4 (8%) MalMeHTOB OTKJIOHEHHE YPOBHS
B-nmuMpouToB 0T HOPMBL. YCTAHOBJICHO HAJIMYME OOpaTHOM
cpeHel CHJIBI CBSI3U MEXy YpoBHEM B-IiM(pOIHUTOB U ypoB-
HeM KpeaTnH(OC)OKHHA3bl y TAUEHTOB ¢ MUOAUCTpOdueii
Iromenna, koappunuert koppesiuun (KK)=-0.42 (p<0,05).

HccnenoBanne mapamMeTpoB IOYEUHON (DYHKIMH [OKa3aJio:
YPOBEHb KpeaTHHHHA CHIBOPOTKH KpoBU y 7 (21%) nmauueHToB
OBbLI HIKE, YeM HIDKHSISI TPaHHIA peepEeHTHBIX 3HAYCHHH, yPO-
BeHb CK® o ¢popmyne CKD-EPI y 5 (16%) naunenTtoB Obu1
HE3HAYUTEIIbHO HUXKE, HAXOASICh B JMAra30oHe 3HaueHui 66-87
mi/mun/1.73 M2, HuKakux KOPPEISIIHOHHBIX B3aMMOCBS3Ci
mexxay ypoBHeM KK u ypoBHeM KpeaTHHHHa B CBIBOPOTKE
KpoBH, a Takke ypoBHeM CK® ne ycranoneno. O6HapyxeHa
ciabast oOpaTHast CBsI3b Mexy nokaszarensmu ypoBas KOK u
MOUEBHHBI B CHIBOPOTKE KPOBH Y MALIMEHTOB ¢ MUOAUCTpOduUeii
Mromrenna (KK=-0.28, p<0,05).

© GMN

AHanu3 mapaMeTpoB (QYHKIUH I€YCHU BBIIBHI, uTo y 30
(94%) manmentoB ¢ Muonuctpodueid JromeHHa mokasareau
YpOBHS ()epMEHTATHBHOH (YyHKIMH NeYeHH (aJaHHHAMHHO-
TpaHcdepasa M acmapraTaMHHOTpaHC(epasa) 3HAYUTEIHLHO
MPEBHIIIAIIN HOPMY. YCTAaHOBJIEHO HalM4Me IPSIMON CHIIb-
HOH cBs3u Mexay ypoBHamMu KOK u ypoBHeM alaHuHaMu-
HoTpaHcepassl B ceiBopoTke kKpoBu (KK=+0.86, p<0,05) n
HOpSIMOM cpeqHel CHIIBI CBSI3M MEXIy YPOBHSIMH aclaprara-
muHoTpancdepassl 1 KOK (KK=+0.56, p<0,05).

VYeranosieno, uto y 22 (69%) oOcienoBaHHBIX MaIlIEHTOB
YPOBEHB IIETOYHOH (ocdara3sl 3HAIUTETHHO TIPEBBIIIAT HOP-
MaJIbHbIC 3HAUCHUSL.

ABTOpHI 3aKIIIOYAIOT, YTO Y MAI[EHTOB C MHOJHUCTpO(HEi
JlroleHHa OTMEYaloTCsl Pa3iIMYHBIC Pa3HOHANpaBICHHBIE Ha-
PYIICHUSI IMMYHHOTO CTaTyca, OTKIOHEHHE ITOYEYHBIX I1apa-
METpPOB, B YaCTHOCTU CHIDKEHHE YPOBHSI CHIBOPOTOYHOTO Kpe-
aTUHMHA U CKOPOCTHU KITyOOUKOBOH (prutkTparuy u napamMeTpoB
MEYEHOUHBIX (DEPMEHTOB, B YaCTHOCTH 3HAUHTEIILHOE MOBBIIIIE-
HHE YPOBHS TpaHCAaMHHa3.
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COMPLIANCE OF INITIALLY PRESCRIBED ANTI-TUBERCULOSIS TREATMENT REGIMENS
WITH COMPLETE DRUG SUSCEPTIBILITY TEST RESULTS AND ITS ASSOCIATION
WITH TREATMENT OUTCOMES IN GEORGIA (2015-2020)

Solomonia N., Vacharadze K.

Thilisi State Medical University; *National Center for Tuberculosis and Lung Disease, Thilisi, Georgia

Tuberculosis continues to be a public health crisis for whole
world. Globally, an estimated 10.0 million people fell ill with
TB in 2018. The burden of disease varies enormously among
countries, from fewer than five to more than 500 new cases
per 100 000 population per year, with the global average be-
ing around 130. There were an estimated 1.2 million TB deaths
among HIV-negative people in 2018 and an additional 251 000
deaths among HIV positive people. TB affects people of both
sexes in all age groups but the highest burden is in men (aged
>15 years), who accounted for 57% of all TB cases in 2018.
By comparison, women accounted for 32% and children (aged
<15 years) for 11%. Drug-resistant TB continues to be a public
health threat. In 2018, there were about half a million new cases
of rifampicin-resistant TB (of which 78% had multidrug resis-
tant TB [1].

According to the World Health Organization (WHO), in 2018,
the total number of notified TB Cases in Georgia was 2 590 (in-
cidence — 65 cases per 100 000 population). MDR-TB was di-
agnosed in 12% of new, and in 31% of previously treated cases.
The treatment outcome was defined as successful in 84% of new
and relapse cases registered in 2017 (cohort - 2351), in 65% of
MDR/RR-TB and in 56% of XDR-TB cases started on second-
line treatment in 2016 (cohorts — 339 and 55, respectively) [2].

In line with WHO recommendations, the Georgian algorithm
for TB diagnosis recommends the GeneXpert MTB/RIF test and
the line probe assays (LPAs) as the initial diagnostic tests for
TB [3.,4]. These rapid molecular genotypic drug susceptibility
tests (gDSTs) can identify susceptibility to the one or two (Ri-
fampicine or Isoniazid) key drugs out of four first-line anti-TB
drugs which should be used in the DS-TB treatment regimens.
The complete DST profile, such as susceptibility to all drugs,
which may be included in the TB regimen, requires phenotypic
DST (pDST), the results of which become available only two
months after treatment initiation. Within this period only real
DS-TB cases receives appropriate treatment. TB patients, who
based on gDST started DS-TB treatment, but based on pDST
are diagnosed as mono-, poly- or even as MDR- or XDR-TB
cases, before pDST results are treated with first line drugs inap-
propriately.

A meta-analysis of previous studies shows that inaccurate
DST by comparison to a reference standard led to under treat-
ment of drug resistant tuberculosis and increased mortality.
Rapid molecular DST of first- and second-line drugs at diagno-
sis is required to improve outcomes in patients with MDR-TB
and pre-XDR/XDR-TB [5]. Comprehensive drug susceptibility
testing (phenotypic and/or genotypic) is necessary to inform
physicians about the best drugs to treat individual patients with
tailor-made treatment regimens. Phenotypic drug resistance can
now often, but with variable sensitivity, be predicted by mo-
lecular drug susceptibility testing based on e.g. whole genome
sequencing (WGS), which in the future could become an affor -
able method for the guidance of treatment decisions, especially
in high-burden/resource-limited settings [6]. Although commer-
cial genotypic drug-susceptibility tests (DST) are close to the
goal, they are still not able to detect all relevant DR-TB related
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mutations. WGS allows better comprehension of DR-TB with a
great discriminatory power; it’s able to provide all the relevant
information about M. tuberculosis drug susceptibility in a single
test; and also can detect a mutation in rpoB which is not covered
by commercial genotypic DST [8]. Although, the WGS of Myco-
bacterium tuberculosis is rapidly progressed from a research tool
to a clinical application for the diagnosis and management of tuber-
culosis [9], it’s still not available for programmatic use in Georgia.

Currently available gDSTs and pDST in Georgia gives op-
portunity to identify susceptibility to the key anti-TB drugs in
majority of cases. In 2019, 99% of bacteriologically confirmed
new and 93% of previously treated TB cases were tested for ri-
fampicin resistance; and 242 MDR/RR-TB cases were tested for
resistance to any fluoroquinolone [2], but the rate of resistance
to the other drugs, the proportion of initially registered DS-TB
cases who in period between of gDST and pDST results receives
treatment that is fully compliant with the individual DST profile
and whether this compliance is associated with the treatment
outcomes, was not assessed. A recent study was designed to de-
termine these important data.

Material and methods. A retrospective cohort study was
conducted with individual data of >18 years old patients who
were registered in the National Tuberculosis Electronic Regis-
ter as the DS-TB cases from 2015 to 2020, whose DST profile
was known and for whom the treatment outcome was defined
until August 2020.Considering the inclusion criteria, 8468 pa-
tients, initially registered as DS-TB cases (n=1877[2015 cohort]
+n=1891[2016 cohort] + n=1710[2017 cohort] + n=1526[2018
cohort] + n=1399[2019 cohort] + n=65[2020 cohort]), with
known DST and treatment outcomes were selected as study par-
ticipants.

The study was conducted at the National Center for Tubercu-
losis and Lung Disease as part of the Georgian National Tuber-
culosis Programme.

During the study period TB laboratory networks in Georgia
performed smear microscopy, Xpert MTB/RIF testing, cul-
ture on solid and liquid media, DST to the first- and second-
line drugs by automated Mycobacteria Growth Indicator Tube
(MGIT) and LPA methods.

The country uses a standardized electronic TB recording and
reporting system. Case classification and definition of treatment
category is provided using specialized TB surveillance services
in line with the latest WHO recommendations [10].

Data variables were collected in relation to study objectives
and included socio-demographic characteristics, laboratory
data, data of drug susceptibility tests results and treatment out-
comes. The primary outcome was appropriateness of treatment
defined as full compliance of prescribed regimens with gDST
and pDST results, compared to inappropriate treatment regi-
mens, which before pDST results included resistant drug(s). TB
treatment outcomes were categorized as successful (Cured and
completed) or unsuccessful (Failure, Death, Lost to follow-up,
Moved to category 4, Transfer out or Not evaluated).

The data collected were analyzed by using of EasyStat
(https://easystat.app). A descriptive analysis was performed for
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socio-demographic, behavioral and clinical characteristics. Bi-
variate and multivariate logistic regression analysis was used to
measure the link between appropriateness of TB treatment and
treatment outcome. Odds ratios and their 95% confidence inter-
vals were calculated. All the variables significant at p<0.05 in
the bivariate analysis were included in the adjusted model.

Permission to carry out the study was obtained from the Na-
tional Center for Tuberculosis and Lung Diseases (NCTLD) in
Georgia. Local ethics approval was obtained from the Ethics Re-
view Board of the NCTLD.

Results and discussion. The data of 13994 TB patients ini-
tially registered as DS-TB cases from 2015 and 2020 cohorts
were extracted from the National Tuberculosis Electronic
Register. According to the inclusion criteria, 8468 TB pa-
tients with known DST results and treatment outcomes were
selected as the study participants (Fig. 1). From this, at initial
stage of TB diagnosis based on rapid molecular gDST results
the appropriate treatment regimen was prescribed and later,

within period of 8 weeks treatment, based on pDST results
the appropriateness of this regimen was confirmed in 8284
(97.8%) cases. These patients were defined as the group, for
whom in period between gDST and pDST results an appropri-
ate treatment regimen was used. In 184 (2.2%) cases, based on
pDST, resistance to the different first and second line anti-TB
drugs and therefore non-appropriateness of initially prescribed 2
months treatment was identified. These patients were defined as
the group for whom before pDST results an inappropriate treat-
ment regimen was used.

As the first stage the socio-demographic and clinical charac-
teristics of selected 8468 (100%) TB patients were summarized
(Table 1). From the total 8468 (100%) patients, who initially
were registered as the DS-TB cases, finally based on gDST and
pDST results, the DS-TB was confirmed in 7451 (88%) cases; In
730 (8.6%) cases mono- and poly-resistance and in 287 (3.4%)
cases Rifampicin, Multi- or Extensively drug resistant Tubercu-
losis (RR/MDR/XDR-TB) was detected.

DS-TB cases registered in the National Database
n=13994
From 2015-2020 cohorts

n=1228 patients without treatment outcomes
n=26[2015 cohort] + n=21[2016 cohort] + n=41[2017 cohort] +
n=1[2018 cohort] + n=290[2019 cohort] + n=849[2020 cohort]
n=702 patients under 18 yvears old
n=217[2015 cohort] + n=169[2016 cohort] + n=124[2017 cohort] +
n=103[2018 cohort] + n=88[2019 cohort] + n=1[2020 cohort]
n=3596 patients without known DST
n=1025[2015 cohort] + n=858 [2016 cohort] + n=703 [2017 cohort]
+ n=629 [2018 cohort] + n=372 [2019 cohort] + n=9 [2020 cohort]
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Cases with known DST results included in the study:
n=8468
n=1877[2015 cohort] + n=1891[2016 cohort] + n=1710[2017 cohort]
+n=1526[2018 cohort] + n=1399[2019 cohort] + n=65[2020 cohort]

\\

v

Included

gDST and pDST results
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Cases on inappropriate regimens
in period of treatment between
gDST and pDST results
n=184 (2.2%)

Fig. 1. Study flow chart

Table 1. Socio-demographic and clinical characteristics of the study participants, N=8468
(TB patients, initially diagnosed as DS-TB cases,; Georgia; 2015-2020 cohorts)

Categories Subcategories Total N=8468
Gender (n,%) Female 2220 (26.2%)
Male 6248 (73.8%)

Age (n,%) 18-34 2662 (31.4%)
35-54 3450 (40.7%)

55 2356 (27.8%)

Region (n,%) High 2622 (31%)
Low 1633 (19.3%)
Middle 4213 (49.8%)

© GMN
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Categories Subcategories Total N=8468
Employment (n,%) Employed 1057 (12.5%)
Military 17 (0.2%)
Minor 84 (1%)
Unemployed 7040 (83.1%)
Unknown 270 (3.2%)
HIV(+) (n,%) No 6973 (82.3%)
Unknown 1328 (15.7%)
Yes 167 (2%)
HCV(+) (n,%) No 1019 (12%)
Unknown 7265 (85.8%)
Yes 184 (2.2%)
TB Form (n,%) EPTB 404 (4.8%)
PTB 8064 (95.2%)
TB Case (n,%) New Case 6552 (77.4%)
Previously Treated Case 1916 (22.6%)
AFB(+) at diagnosis (n,%) No 4057 (47.9%)
Not Done 480 (5.7%)
Yes 3931 (46.4%)
Xpert/MTB(+) (n,%) No 400 (4.7%)
No Result 78 (0.9%)
Unknown 769 (9.1%)
Yes 7221 (85.3%)
Xpert/RR(+) (n,%) Indeterminate 102 (1.2%)
No 6874 (81.2%)
Unknown 1283 (15.2%)
Yes 209 (2.5%)
Culture (+) (n,%) No 664 (7.8%)
Not done 37 (0.4%)
Unknown 605 (7.1%)
Yes 7162 (84.6%)
Bacteriological Confirmation (n,% C+Yes 1247 (14.7%)
Xpert/C+Yes 5915 (69.9%)
Xpert+Yes 1306 (15.4%)
DST type (n,%) ¢DST 7074 (83.5%)
pDST 1394 (16.5%)
Hr (n,%) No 5651 (66.7%)
Unknown 1976 (23.3%)
Yes 841 (9.9%)
RR (notXpert) (n,%) No 6331 (74.8%)
Unknown 1965 (23.2%)
Yes 172 (2%)
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Categories Subcategories Total N=8468
Er (n,%) No 6115 (72.2%)
Unknown 2160 (25.5%)
Yes 193 (2.3%)
Sr (n,%) No 4076 (48.1%)
Unknown 2714 (32.1%)
Yes 1678 (19.8%)
Kmr (n,%) No 150 (1.8%)
Unknown 8250 (97.4%)
Yes 68 (0.8%)
Cmr (n,%) No 179 (2.1%)
Unknown 8250 (97.4%)
Yes 39 (0.5%)
Ofxr (n,%) No 162 (1.9%)
Unknown 8238 (97.3%)
Yes 68 (0.8%)
Etor (n,%) No 21 (0.2%)
Unknown 8445 (99.7%)
Yes 2 (0%)
PAST (n,%) No 139 (1.6%)
Unknown 8307 (98.1%)
Yes 22 (0.3%)
Resistance type (n,%) DS-TB 7451 (88%)
Mono/PDR-TB 730 (8.6%)
RR/MDR/XDR-TB 287 (3.4%)
Appropriateness of Regimen (n,%) Appropriate regimen 8284 (97.8%)
Inappropriate regimen 184 (2.2%)
AFB(+) at II month (n,%) No 6040 (71.3%)
Not done 380 (4.5%)
Unknown 1284 (15.2%)
Yes 764 (9%)
AFB(+) at III month (n,%) No 778 (9.2%)
Not done 267 (3.2%)
Unknown 7204 (85.1%)
Yes 219 (2.6%)
AFB(+) at V month (n,%) No 5499 (64.9%)
Not done 878 (10.4%)
Unknown 1941 (22.9%)
Yes 150 (1.8%)
AFB(+) at VI month (n,%) No 5443 (64.3%)
Not done 794 (9.4%)
Unknown 2131 (25.2%)
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Categories Subcategories Total N=8468
Yes 100 (1.2%)
Treatment Outcome (n,%) Successful 6833 (80.7%)
Unsuccessful 1635 (19.3%)
Treament Outcome 1 (n,%) Completed 990 (11.7%)
Cured 5843 (69%)
Default 783 (9.2%)
Died 395 (4.7%)
Failure 268 (3.2%)
Moved To Cat Four 39 (0.5%)
Not Evaluated 136 (1.6%)
Transfer Out 14 (0.2%)

HIV — human immunodeficiency virus, RR-TB — rifampicin-resistant tuberculosis;, MDR-TB — multidrug-resistant tuberculosis;
pre-XDR-TB — pre-extensively drug-resistant tuberculosis;, XDR-TB — extensively drug-resistant tuberculosis

From 184 patients, for whom between gDST and pDST re-
sults an inappropriate 2 month treatment was used, in majority
of cases the resistance to the Isoniazid was detected (171 - 93%).
Rifampicin resistance was detected in 52 (28%) cases, Etham-
butol resitance in 44 (24%) cases, Ofloxacin - in 16 (9%) and
Streptomycin resistance in 103 (56%) cases (Fig. 2).

180 -
160 A
140 A
120 A
100 4
80 -
60 -
40 -
20 1
0 =

Hr ER Er Ofxr PASr Ethr S Kmr Cmr

Hr - Isoniazid resistance; RR —Rifampicin resistance; Er
— Ethambutol resistance; Ofxr — Ofloxacin resistance; PASr -
Para-aminosalicylic acid resistance; Etor — Ethionamide resis-
tance; Sr - Streptomycin resistance; Kr —Kanamycin resistance,
Cmr — Capreomycin resistance

Fig. 2. Detected resistance to the first and second line an-
ti-TB drugs in patients on inappropriate treatment regimen
(N=184)

At initial stage of TB diagnosis 3931 (46.4%) patients had the
AFB(+) results. The same AFB(+) results were defined at the
end of the II month treatment in 764 (9%) cases, at the end of I11
month in 219 (2.6%) cases, at the end of V month in 150 (1.8%)
cases and at the end of treatment in 100 (1.2%) cases.

In all study participants (N=8468) TB was bacteriologically
confirmed and DST profile of all patients was known. In 5915
(69.9%) cases TB was confirmed based on Xpert MTB/RIF test
and culture examination together. In 1306 (15.4%) cases TB was
confirmed based on Xpert tests only. In 1247 (14.7%) cases TB
was confirmed based on culture (+) results onl .

Based on study data discordance between Xpert MTB/RIF
and culture tests were revealed. From all 7221 (85.3%) Xpert
(MTB+) cases, only 5915 cases were culture positive too (in 37
cases culture was not done and in 605 cases culture results was
unknown). All 400 (4.7%) patients with Xpert (MTB-) results,
were Culture (+). In 664 cases with Xpert (MTB+) results, Cul-
ture was negative (Table 2).

The successful treatment outcome was definedin 6833 (80.7%)
(“Cured” in 5843 (69%) and “Completed” in 990 (11.7%) cas-
es) and unsuccessful outcome in 1635 (19.3%) cases (“Lost to
follow-up” in 783 (9.2%), “Death” in 395 (4.7%), “Failure” in
268 (3.2%), “Not evaluated” in 136 (1.6%), “Moved to category
four” in 39 (0.5%) and “Transfer out” in 14 (0.2%) cases).

All key factors were analyzed for association with the treat-
ment outcomes. The adjusted analysis was used for factors de-
fined as significantly associated with the treatment outcomes
(Table 3).

Table 2. Discordance between Xpert MTB/RIF and Culture tests results

Culture results
Xpert MTBRIFLest | N-s468 e Not done N=37 | Unknown N=605 e
No 400 (4.7%) 0 (0%) 0(0%) 0 (0%) 400 (5.6%)
No Result 78 (0.9%) 0 (0%) 0 (0%) 0 (0%) 78 (1.1%)
Unknown 769 (9.1%) 0(0%) 0 (0%) 0 (0%) 769 (10.7%)
Yes 7221 (853%) | 664 (100%) 37 (100%) 605 (100%) 5915 (82.6%)
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Table 3. Factors associated with TB treatment outcomes
(TB patients, initially diagnosed as DS-TB cases; Georgia; 2015-2020 cohorts)

Bivariate Multivariate
Cur | S5 | ol Sl U on | e | 08 st
1
?ﬁgiﬁ;r Female (2262;&)) (2189.;"5%)) (1289"5A)) 178 [21.‘0551’ <000 | 16 [11-;‘47], <0001
Male (76323503 (74]9250] 1340 (82%) 1 ref. ref. ref.
Age (n,%) 18-34 (32]6202“) (3232206“ 366 (22.4%) | 1 - -
35-54 ) 4304;303 (32975(‘,‘0] 726 (44.4%) | 0.6 %"6592]’ <0.001
55 (22732060) (2168;(?0] 543 (33.2%) | 0.53 [(;)':26]’ <0.001
| e |22 20 o] o | - | [ [ |
Low (119§§;]) (119%330) 275 (16.8%) | 1.31 [115142] <0.001 | 07 (E?ggi <0.001
Middle (449%;) (43;3;) 809 (49.5%) | 1.12 [3'2969]’ 0.0681 | 0.84 [()9'97;"]’ 0.0059
HIV (n,%) No (8629;,3“) (85581130‘ 1161 (71%) | 1 - -
Unknown ”1533(?“ " 21450 o |[413(253%) | 044 %"53’19]’ <0.001
Yes 167 (2%) (106 (1.6%) | 61 (3.7%) | 0.35 [gf;]’ <0.001
HCV (n,%) No (112‘1,3 0 52190 o [oarew |1 - -
Unknown (87522‘? A (8568?3 A (814323 o | 98 [10 '18521’ 0.774
Yes (2151,) 121 (1.8%) | 63 (3.9%) | 0.44 [(?'gzl]’ <0.001
Tl(gnFo‘f;m EPTB ) 44230) 338 (4.9%) | 66 (4%) 1.24 [10 '69;']’ 0.121
Tlr)::::jg lg;li\ie (2129é°6 A (1193205 o [BLG335%) ! ret ref ref
b ‘(Sl;roti')pe gDST (8730;?0] (8536;,50) 1389 (85%) | 0.88 []0'07261’ 0.0856
pDST (11632:1 A (1161 gf o | 24605%) !
e R A P T
Unknown (212822 N (2125;?“) 344 21%) | 0.86 [(?;)795]’ 0.0318
Yes ”120%?0‘ 622 (9.1%) [403 (24.6%) | 0.29 [005451 <0.001
RSeI;i(si:;f:e No 49 (0.6%) |24 (0.4%) | 25 (1.5%) 1 - -
(0,%)
Unknown (76974%;‘0\ 5536 (81%) (7121 553 4.85 [5'5736]’ <0.001
Yes (12223 mlgzgfn\ 422 (25.8%) | 3.14 [51 57 68] <0.001
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Bivariate Multivariate
Categories Subcatego- Total Successful | Unsuccess- 0dd Odds
: — —, — S o
ries N=8468 | N=6833 |ful N=1635 Ratia | 95% CL pvalue | Ragio 95% CI | p value
Resistance 7451 6212 1239
type (n,%) DS-TB (88%) (90.9%) (75.8%) ! - .
Mono/PDR- 730 . . [0.59,
R (8evp)  |370(83%) 160 (9.8%) | 0.71 orel <0001
RR/MDR/ 287 . . [0.03,
XDR.TB (340p | 51(0.7%) 236 (14.4%) | 0.04 00 |<0001
TB Regimen : 8284 6726 1558 [2.31, 33 | 243 0001
%) | APPIOPTIC | 97800 | (984%) | 953%) | M | a1ep [0 4.48]
Inappropriate (zlgf V(107 (16%) | 77 (4.7%) 1 ref. ref. ref.

TB— tuberculosis; DS-TB — Drug susceptibility tuberculosis, HIV — human immunodeficiency virus; HCV- Hepatitis C virus,
DST — Drug susceptibility testing; gDST — Genotypic Drug susceptibility testing; pDST — Phenotypic Drug susceptibility testing;
FL — First line; SL — Second line; Mono DR-TB — Mono drug resistant tuberculosis; PDR-TB — Poly drug resistant tuberculosis;
RR-TB — Rifampicin resistant tuberculosis, MDR-TB — multidrug-resistant tuberculosis;
XDR-TB — extensively drug-resistant tuberculosis; ref. — reference category

In bivariate analysis, TB treatment success was positively as-
sociated with the appropriate treatment regimen (OR 3.11; 95%
CI [2.31, 4.19]; p<0.001); female gender (OR 1.78; 95% CI
[1.55-2.04]; p<0.001); new case (OR 2.27; 95% CI [2.02-2.55];
p<0.001); and with living in the region where TB prevalence is
low (OR 1.31; 95% CI [1.12—-1.54]; p<0.001).

Adjusted analysis shows significant association of a successful
TB treatment outcome with the appropriate treatment regimen (ad-
justed OR 3.3, 95% CI: (2.43-4.48), p<0.001), female gender (ad-
justed OR 1.69, 95% CI: 1.47 — 1.94, p<0.001) and with new TB
case (adjusted OR 2.15, 95% CI: 1.91-2.42, p<0.001).

According to the study data in majority of cases (8284
(97.8%)) appropriateness of initially prescribed regimen was
confirmed. This means, that the treatment regimen prescribed
based on initial gDSTs results, with high reliability is in line
with pDST results and in majority of cases can lead to the suc-
cessful outcome.

Based on the study data, in a small but significant number of
patients (184 (2.2%)) pDST revealed inappropriateness of ini-
tially prescribed regimen and this inappropriateness in majority
of cases (171 (93%)) was related with using of resistant Isonia-
zid in 2 month period before pDST results. Isoniazid is the key
anti —TB drug and in case of Isoniazid mono- or poly-resistant
TB cases specific Hr-TB regimen is recommended [11]. The
possibility to prescribe this regimen in timely manner should be
maximized by availability of rapid, highly sensitive gDSTs for
maximum number of TB patients. This finding also addresses
the need for timely detection of susceptibility to the other drugs
to which resistance was less frequently detected, although it was
still significant (Rifampicin resistance was detected in 52 (28%)
cases, Ethambutol resitance in 44 (24%) cases and Ofloxacin
resistance in 16 (9%) cases).

The main finding of our study confirms our initial hypoth-
esis. The study results show a significant association between
treatment with appropriate regimen and successful outcome (OR
3.11; 95% CI [2.31, 4.19]; p<0.001). This finding emphasizes
the importance of drug susceptibility test results in guiding regi-
men selection. Therefore, there is urgent need for expansion of
laboratory capacity to perform rapid drug susceptibility tests for
all potentially used TB drugs.

Adjusted analysis show, that in parallel with “Appropriate treat-
ment”, the “Female gender” and the “New case” are significantl
associated with successful TB treatment outcomes, which is in line
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with the results of previously conducted similar studies [12,13].
The separate discussion is needed due the discordance, which
was revealed between GeneXpert and culture tests results. Un-
fortunately, based on the National Tuberculosis Electronic Reg-
ister it’s not possible to differentiate in which case the Xpert
MTB/RIF and in which the Xpert MTB/RIF Ultra was used and
therefore, based on our data, we were unable to compare Culture
and Xpert or Xpert Ultra tests sensitivities. Farther studies are
needed to assess degree, reasons and results of discordance be-
tween genotypic and phenotypic DSTs. However, even without
these studies, based on existing data we can conclude that imple-
mentation of the new tests (e.g. WGS or others, depended on the
available evidences and country decision) is needed for early
and accurate identification of individual, complete DST profiles
and successful treatment of TB patients.
Limitations of the study. Study data includes important infor-
mation about injectable agents (Cm and Km), but it was not
underlined and covered in the discussion, because, in line with
latest WHO guidelines (2019), Cm and Km are no longer rec-
ommended for DR-TB treatment [11]. It would be interesting
to review data about Pyrazinamide (one of the first line anti-TB
drug), but due the insufficien reliability of currently available
Pyrazinamide susceptibility testing, these data were not includ-
ed in the study.
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SUMMARY

COMPLIANCE OF INITIALLY PRESCRIBED ANTI-TU-
BERCULOSIS TREATMENT REGIMENS WITH COM-
PLETE DRUG SUSCEPTIBILITY TEST RESULTS AND
ITS ASSOCIATION WITH TREATMENT OUTCOMES
IN GEORGIA (2015-2020)

Solomonia N., Vacharadze K.

Thilisi State Medical University, National Center for Tuberculo-
sis and Lung Disease, Thilisi, Georgia

Georgia has countrywide access to the genotypic and phe-
notypic drug susceptibility testing (gDST and pDST), how-

© GMN

ever identification of susceptibility to the different anti-Tu-
berculosis (TB) drugs in different time period, not in all cases
gives us opportunity to simultaneously know susceptibility
to the all anti-TB drugs and to build an appropriate treatment
regimens based on complete individual DST profile in timely
manner. Initial TB treatment regimen prescribed based on
gDST results not in all cases may be compliant with complete
DST profile, which may be detected based on pDST results
within eight weeks only. It’s important to know proportion
of TB patients, who in period between gDST and pDST re-
sults are treated with regimens which is non-compliant with
complete individual DST profile and how the use of these
inappropriate treatment regimens may affect TB treatment
outcome.

The aim of the study was to assess compliance of anti-TB
treatment regimens with complete DST profile in period be-
tween gDST and pDST results and its association with treatment
outcomes among patients who initially was registered as drug
sensitive TB (DS-TB) cases in Georgia.

A retrospective cohort study was conducted among 8468 pa-
tients initially registered as DS-TB adult (18+) cases, from 2015
- 2020 cohorts, whose DST profiles and anti-TB treatment out-
comes was known.

Adjusted analysis of the study participants data [8468 (100%)]
shows significant association of a successful TB treatment out-
come with the “appropriate treatment regimen” (adjusted OR
3.3, 95% CI: (2.43-4.48), p<0.001), “female gender” (adjusted
OR 1.69, 95% CI: 1.47 — 1.94, p<0.001) and with “new TB
case” (adjusted OR 2.15, 95% CI: 1.91-2.42, p<0.001).

From 184 patients, for whom between gDST and pDST re-
sults an inappropriate 2 month treatment was used, in 171 (93%)
cases the resistance to the Isoniazid was detected (Rifampicin
resistance in 52 (28%), Ethambutol resitance in 44 (24%) and
Ofloxacin rsistance in 16 (9%) cases was detected).

Based on study data discordance between Xpert MTB/RIF and
culture tests were revealed. From all 7221 (85.3%) Xpert (MTB+)
cases, only 5915 cases were culture positive too. All 400 (4.7%)
patients with Xpert (MTB-) results were Culture positive. In 664
cases with Xpert (MTB+) results, Culture was negative.

For successful outcomes, all efforts should be done to have
the individual and complete DST profiles of all patients at initial
stage of TB diagnosis. Otherwise, in case of delayed DST results
anti-TB treatment for a certain period maybe inappropriate and
can raise the risk of non-successful outcome.

Keywords: Tuberculosis, DS-TB, phenotypic and genotypic
DST, susceptibility, resistance, compliance, treatment outcomes.

PE3IOME

OIIEHKA COOTBETCTBHSA PEXXHUMOB ITPOTHUBO-
TYBEPKYJIEBHOI'O JIEYEHUsI IIOJTHOMY IIPO-
OUJIKIO TECTUPOBAHUS HA JIEKAPCTBEHHYIO
YYBCTBUTEJIBHOCTb U EI'O CBA3b C UCXOJAMU
JIEUEHUS BOJIBHBIX TYBEPKYJIE30OM B I'PY3UHN

Coaomonus H.T., Bauapanze K.B.
Tounucckuii 20¢cyo0apcmeeHHblil MEOUYUHCKULL YHUGEPCUMENT;
Hayuonanonwviii yenmp mybepkynesa u 1e2ounvlx 3a001e6anuil,

Tounucu, I'pysus

leHoTnnMyeckoe W (GEHOTUIIMYECKOE TECTHPOBAHUE Ha Jie-
KapCTBEHHYIO uyBcTBUTENbHOCTH (TJIY) mpoBoauTcst Ha Beei
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TeppuTOpuM I'py3uu, OAHAKO BBISBICHHE YYBCTBUTEIBHOCTH
K pa3IMYHBIM IPOTHBOTKOEPKYJIE3HBIM IIperapaTam B pa3Hble
IEPUOIbl BPEMEHHU HE BO BCEX CilydasX IO3BOJSET OAHOBpeE-
MEHHO MMETh MH(OPMAIMIO O BOCIHPUUMYUBOCTH KO BCEM
IPOTHBOTYOEPKYJIE3HBIM IIperapaTaM U CBOEBPEMEHHO CTPO-
UTh COOTBETCTBYIOLIME PEKUMBI JICUCHUS HA OCHOBE IOJIHO-
ro uHaUBUAYyanbHOro npoduist TJIY. M3nayanbHblil pexum
neueHus TyOepKkyse3a, Ha3HAYCHHBIH HA OCHOBE PE3yJIbTaTOB
reHorunuueckoro TJIY, He BO Bcex ciydasgx MOXKET COOT-
BETCTBOBaTh nosiHoMy npoduiaro TJIY, koTtopslii Ha OCHOBE
pesynbraroB ¢eHorunuyeckoro TJIY mMoxeT ObITh BBISBICH
TOJIBKO B TEUEHHE BOCHBMHU HeJenb. Ba)xxHO 3HATh JOJIO Ia-
IIHEHTOB C TYOEPKYJIe30M, KOTOpPbIE B EPUOJ MEKAY PEe3yilb-
TaTaMM FeHOTHNH4YecKkoro u Gpenorunuueckoro TJIY nevatcs
peXUMaMM, HECOOTBETCTBYIOLIMMH IIOJHOMY HHIUBUIYallb-
Homy npoduito TJIY, u KaKk “CHOIb30BaHUE ITHX HECOOTBET-
CTBYIOIIUX PEXKUMOB JICUCHUS MOXKET IOBJIUATH HA Pe3ysbTa-
ThI JIEUCHUs TyOepKyesa.

Lens uccienoBaHus - OLIGHKA COOTBETCTBUS DPEKUMOB
HIPOTUBOTYOEPKYJIE3HOTO JICUCHHsS IOJHOMY Npoduio Te-
CTUPOBAHUS Ha JICKAPCTBECHHYIO YYBCTBUTEIBHOCTD B IIEPUOL
MEXIY pe3yabTaTaMH [CHOTHIINYECKOro U ()eHOTHITNIECKOTO
TECTUPOBAHMS U CBSI3b C pe3yIbTaTaMU JICUECHUS MAllEHTOB,
3aperucTPUPOBAHHBIX KaK CIy4yau JIEKAPCTBEHHO yCTOHYMBO-
ro Tybepkyinesa B ['py3uu.

PerpocnexTiBHOE KOropTHOE HCCIEIOBAaHUE IIPOBEACHO Cpe-
1 8468 MaeHToB, IEPBOHAYAIBHO 3aPErUCTPUPOBAHHBIX KaK
B3pocible (+18 ser) ciyuan JEKapcTBEHHO YyBCTBUTEIIBLHOIO
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tybepkynesa ¢ 2015 mo 2020 rr., ybn npoduan TJIY u ucxomsl
HNPOTHBOTYOEPKYJIE3HOTO JIeUeHHs] ObUIN N3BECTHBI.

Amnanuz JaHHBIX YYaCTHHUKOB HCCJICNOBAHHA I10Ka3bIBACT
CTaTUCTUYSCKUH 3HAYMMYIO CBSI3b YCIICIIHOTO MCXOJa Jieue-
HHS TyOepKyJe3a C «COOTBETCTBYIOIIMM PEXKUMOM JICUCHHUSD
(yrounennoe OLI 3,3, 95% JIN: (2,43-4,48), p<0,001), “xen-
ckuM nonom” (yrounennoe OL 1,69, 95% IAU: 1,47 - 1,94, p
<0,001) u ¢ “HOBBIM cityyaeM TyOepkyse3a” (yrouneHHoe OILI
2,15,95% JAU: 1,91-2,42, p<0,001).

W3 184 manueHToB, A KOTOPBIX MEXIY pe3ylbTaTaMu re-
HOoTHIHYecKoro u (enorunuueckoro TJIY wcnonp3oBaHo He-
COOTBETCTBYIOLIEE AByXMecsyHoe JieueHue, B 171 (93%) cuy-
Yyac BbIABIICHA yCTOﬁ‘lHBOCTb K M30HHa3UuAIy, yCTOﬁ‘lHBOCTb K
pudammuuuny - B 52 (28%), k atrambyroiy - B 44 (24%) u K
otokcanuny - B 16 (9%) ciyuasx.

Ha ocnoBannu JAHHBIX HMCCJICAOBAHUA BBISIBJICHO HCCOOTBCT-
crBue Mexay pesyasraramu Xpert MTB/RIF n ymnsrypansaoro
uccnenosanus. 3 Becex Xpert (MTB+) 7221 (85,3%) cityuas Toib-
KO B 5915 ciyuasix BBIABICH KyJIbTYPa-I10JI0KUTEIIbHBII pe3yIibTar.
Bce 400 (4,7%) nauuentos ¢ Xpert (MTB-) pesynsraramu Obuti
HOJIOKUTENIbHBIMU 10 KynsType. B 664 Xpert (MTB+) cimyuasx
pe3yJIbTaT KyJIbTYpPaIbHOTO HCCIICAOBAHMS ObLIT OTPHLATEIIBHBIM.

Jlis ycnemHoro jedeHus: TyOepkyse3a HeoOXOAMMO Ha Ha-
YaJbHOU craguu JAUArHOCTHUKU IOJYYUTb HWHAWBUAYAJIBHBIC
u nonusie npoduan TJIY nanuwento. B ciydae 3amepxku pe-
3ynbratoB TJIY mpoTHBOTYOSpKyJIe3HOE JIeUeHHE B TEUCHHUE
OIIPEICJICHHOTO TIePHO/ia MOXKET ObITh HECOOTBETCTBYIOLIMM H
YBEJIMYUTH PUCK OE3YCIIEIIHOTO JICYCHHSI.
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DIAGNOSTICS AND TREATMENT OF GENITAL INVASION CAUSED
BY TRICHOMONAS VAGINALIS AND POSSIBLY OTHER RELATED SPECIES
(PENTATRICHOMONAS HOMINIS AND TRICHOMONAS TENAX)
IN PATIENTS WITH IMMUNODEFICIENCY

Fedorych P.

Ukrainian Military Medical Academy, Kyiv, Ukraine

Trichomoniasis disease despite its intensive study is nowa-
days a considerable clinical problem in practice of dermatove-
nereologists, urologists and gynecologists. Trichomonas inva-
sion has a negative influence on patient fertility and quality of
life [11]. According to data of the World Health Organization in
recent decades global incidence rate in urinary trichomoniasis
(ICD-10, A59) is about 270 million people per year [17].

Until recently it has been believed that only Trichomonas
vaginalis can exist in human genitourinary tract [18]. However,
inclination of Protozoa to evolutionary changes and significant
shift in patterns of sexual behaviour, in particular, frequent anal
and oral sex practice resulted in the existence of other species
of trichomonads in human genitourinary tract, namely, Pentat-
richomonas hominis and Trichomonas tenax [12,13,18].

In Ukraine investigations on determination of Pentatricho-
monas hominis and Trichomonas tenax in the genitourinary
tract of patients with sexually transmitted infections (STI)
were conducted for the first time in 2013-2017. The men-
tioned microorganisms were found in more than a third of
patients with advanced progressive illness [9,13,19]. In the
investigation the abstinence not less than 2 days was strictly
observed that made it impossible to consider Pentatricho-
monas hominis and Trichomonas tenax as a transitory micro-
flora. Duration of the investigation minimized the probability
of outer contamination. Persistence of chronic inflammatio
in the patients allowed us to suppose a certain ethiological
role of Pentatrichomonas hominis and Trichomonas tenax in
it. Moreover, detection of trichomonad species in genitouri-
nary tract, their elimination, and certain behavioural modifi-
cations may play a decisive role in prevention of trichomo-
nias recurrences or re-infections [20]. Besides, it should be
also noted that phagocytic features are peculiar to all Pro-
tozoa, in particular, trichomonads. By phagocytosis carried
out by any Protozoa, a part of microorganisms is not de-
stroyed completely — they are preserved unhurt (incomplete
phagocytosis) inside the cytozoon [3]. In case of incomplete
phagocytosis of cocci, diplococci, mycoplasma, Chlamydia,
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bacillary forms, viruses passing out by death of trichomo-
nads are able to support inflammatory process in urogenital
tracts that is often considered to be “untreatable” trichomo-
niasis or “posttrichomonal” lesions [11]. That’s why Proto-
zoa, whereof direct pathogenicity on human urinary system
has not been finally proved. First of all, we should consider
Trichomonas tenax and Pentatrichomonas hominis, at least as
disease-producing agents of STI. For this reason, eradication
of Trichomonas tenax and Pentatrichomonas hominis from
human urinary system should be required.

Thus, urgency of the issue of urinary trichomoniasis is con-
nected with a high incidence of disease as well as possibility
of colonization of the urinary system with “new” agents as a
result of partial change of their biological properties [9,12,13].
Consideration of presence of the agents, which are morphologi-
cally similar to Trichomonas vaginalis, but different from them
by taxonomic belonging, will present an opportunity of more
accurate diagnostics of trichomoniasis and its more successful
treatment and prevention.

As it is known from the literature, infectious affections of the
urinary system often become chronically persistent or resistant
to many treatments in the case of immunodeficiency [16]. Im-
munodeficienc (ICD-10, D80 — D89) may be determined as
impairment of structure and function of any chain of the im-
mune system, body’s loss of ability to present resistance to any
infections and recover impairments of its organs. Besides, the
process of body rejuvenation slows down or stops at all by im-
munodeficiency [2]

Based on the above mentioned, we can come to the conclu-
sion that it is necessary to develop a new effective treatment
method for STI, in particular, trichomoniasis on the background
of immunological disorders [15].

Nowadays, therapeutic methods including prescription of a
and - defensin-containing drugs for the purpose of immunocor-
rection are one of the most promising. PROPES® drug developed
by the Research and Development enterprise “NIP” (Ukraine)
at the present time is the only registered in our country immu-
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nomodulatory drug that contains defensins. It is extracted from
embryonic tissue of cattle as the result of peculiar proteolysis.
Defensins are peptides with anti-infective and anti-cancer ac-
tivity: a-defensins are characterized by predominantly anti-
bacterial and antiviral properties; - defensins, moreover, are
also active in relation to pathogenic fungi as well as able to
display significant anti-tumor activity [10]. PROPE ® stimu-
lates functional activity of mononuclear phagocytes and natu-
ral killer cells, in other words, activates inandate immunity
of the body. It inhibits production of anti-inflammatory cyto-
kines by allergic diseases. The drug has significant antitoxic
effects, improves hepatic functions, inhibits development of
neoplastic processes, contributes to tumour regression by its
resorption. It doesn’t have mutagenic, embryotoxic, terato-
genic, pyrogenic and hemolytic properties. One of the most
significant advantages of PROPES® is its nontoxicity ensur-
ing great therapeutic width of the drug [4]. In medical prac-
tice PROPES® is recommended to treat various diseases on
the background of disorders of immunological reactivity. The
ability to recover active and satisfactory work of the immune
system, regulation of balance between different chains of
anti-infectious protection, opens for the drug opportunities
to improve functioning of human body under the conditions
of immunodeficienc . It has been established that under its
influence quantity of T- lymphocytes increases, ratio of their
subpopulations and level of serum factor of a-tumour necro-
sis is normalized and level of interleukin-4 reaches the level
of healthy people [6].

Taking into consideration the above mentioned, it may be
concluded that there is a great need to develop a new effective
treatment method for chronic trichomoniasis on the background
of immunodeficienc , in particular, using drugs belonging to the
group of defensins (PROPES®). of species belonging of tricho-
monads, herewith, may facilitate the effective taking clinical di-
agnostic, and therapeutic measures.

Objective - studying species belonging of the agents of chron-
ic trichomoniasis of the urinary system in patients with sexually
transmitted infections and immunodeficienc , efficienc of their
treatment.

Material and methods. Certain study group was selected
among 77 persons, patients with sexually transmitted infections
of both genders (29 males and 48 females), which sought spe-
cialized medical care in relation to inflammation of the genito-
urinary system on the background of immunodeficienc . Final
composition of the study group, consisting of 32 (41.6%) pa-
tients, was formed according to the results of Protozoan invasion
of the urogenital system detected in each member. Thus, each
study group had 22 (68.8%) females and 10 males (31.2%) aged
20 to 48 years old. Mean age was 3242.5. All patients, which
were under care, had advanced progress of affection of the geni-
tourinary system. Sense of discomfort in the genitourinary or-
gans and discharges prevailed among patients’ complaints.

To study condition of the immune system, determination of
absolute lymphocyte count in blood serum, levels of T- lym-
phocytes (CD3+), T helper cells (CD4+), cytotoxic T-lympho-
cytes (CD8+); immunoregulatory index Th/Tc; levels of active
T-lymphocytes, B-lymphocytes (CD22+), killer lymphocytes
(CD18+), T helper cells, O-lymphocytes; lymphocyte blastogen-
ic response with PHA, phagocytic index, phagocytic coefficient
NBT test as well as Igg A,G,M levels was used.

In order to detect agents of trichomonas invasion, the method
of real-time polymerase chain reaction, DT-96 amplifie , prim-
ers for detection of Trichomonas vaginalis (produced by R&D
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company DNA-technology, Russian Federation) and original
uniquely designed primers for detection of Trichomonas tenax
and Pentatrichomonas hominis was applied [14].

For the purpose of immunocorrection, the drug PROPES®
was introduced to the patients under study intramuscularly ac-
cording to the treatment pattern for diseases connected with
disorders of immunological status, namely, 2 ml each alternate
day within 20 days [6]. Its administration began simultaneously
with the course of specific therapy of trichomonas invasion [7],
in particular, ornidazol was prescribed orally 1.5 per day. The
drug was taken 0.5 three times per day after meals for 10 days.
On the first day of treatment daily dose of ornidazol was taken
at a time during dinner. The next 10 days (from 11 to 20 days
of treatment) the patients received 400 mg of Nifuratelum three
times a day, regardless of meals. If necessary, in 5 days after
the beginning of specific anti-protozoarian therapy, additional
antimicrobial drugs were prescribed personally at the same time
for the patients in order to eliminate other STI agents from the
urogenital system, which are not sensitive to Nifuratelum and
ornidazol.

Besides, males, if required, had finger massage of prostate
and took rectal anti-inflammatory suppositories. Females had
daily vaginal syringing and took vaginal tablets with Nifu-
ratelum and Nystatin as well as suppositories with chlorohex-
idine consistently for 8 and 10 days, respectively. During the
treatment, the patients were strictly forbidden to have sexual
contacts, and in the testing period sex without barrier con-
traceptives was not allowed in order to prevent reinfection.

Results and discussion. 7richomonas tenax was detected
in 12 (37.5%) of 32 patients of the study group, which had
trichomonal invasion, Pentatrichomonas hominis — in 18
(56.3%), Trichomonas vaginalis — in 2 (6.2%). With regard
to 77 examined patients with STI and simultaneously with
immunodeficienc , Trichomonas tenax was found in (15.5%),
Pentatrichomonas hominis — in 22.0%, Trichomonas vagina-
lis — in 4.1%.

As Table shows, the following overall average immuno-
gram — quantity values significantly changed in the patients
under study: (absolute) lymphocyte (count), cytotoxic T-lym-
phocytes (CD8+), 0-lymphocytes, active T-lymphocytes as
well as immunoregulatory index Th/Tc. Moreover, value of
absolute lymphocyte count was increased, probably, because
of general processes of adaptation in the bodies of these pa-
tients. Value of 0-lymphocytes number was increased and ac-
tive T-lymphocytes reduced, respectively. Value of cytotoxic
T-lymphocytes (CD8+) was also reduced, by means of which
overall average of immunoregulatory index (Th/Ts) increased
significant]l . Values of humoral immune chain, phagocytic
index, phagocytic coefficien and NBT test remained un-
changed.

Immunogram values of the patients under study were de-
termined in 2-3 months upon their completing the course
of PROPES®. As the Table shows, after treatment with
PROPES®, overall mean values of immunograms recovered
to normal rates. Emergence on indurations in the area of but-
tock during the conducted therapy was registered in 5 of 32
patients (15.6%). More 6 (18.8%) had complaints on some
painfulness in the areas of PROPES® injections. Severity of
the above mentioned side effects was insignificant and didn’t
require to stop administration of this drug or to prescribe ad-
ditional pharmacological therapy for their removal. Conse-
quently, it may be concluded that patients tolerate the drug
PROPES® well or satisfactorily.
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Table. Immunogram values of the patients under study with trichomonal invasion
before and after administration of the drug PROPES® (n=32)

Immunogram value Result before treatment | Result after treatment Normal range
Absolute lymphocyte count *3.00+0.45 x'° 2.3+0.42 x'° 1.5-2.4x°
T- lymphocytes (CD3+) 4545.1% 45+5.3% 40 - 67%
T helper cells (CD4+) 33+4.4% 33+4.7% 23 —48%
Cytotoxic T-lymphocytes (CD8+) *12+1.7% **18+1.6% 17 -25%
Immunoregulatory index Th/Ts *2.7+0.81 2.0+0.75 1.1-22
Active T- lymphocytes *13.1+3.1% **234+2.2% 22 -39%
B-lymphocytes (CD22+) 30.2+6.0% 30+6.1% 15-35%
Killer lymphocytes (CD18+) 17.3+3.6% 17£3.5% 15-20%
0- lymphocytes *25.244.3% **18+1.9% 15-20%
Lymphocyte blastogenic response with PHA 78.4£10.1% 78+10% 70 — 82%
IgG. g/l 12.3£1.9 g/l 13.2+1.8 g/l 7.5-15.45
IgA. g/l 2.14£0.2 g/1 2.1£0.3 g/l 1.75-2.5
IgM. g/l 0.9+0.2 g/1 0.9+0.2 g/1 0.65—-1.65
Phagocytic index 64+11% 60+11 % 40 — 80%
Phagocytic coefficie 5.2+0.7 5.8+0.4 4-8
NBT test 17.243.2 17+1.8 10-30

note: * - reliability of differences between indicators of the study group and the control group of healthy persons (p<0.05);
** - reliability of differences between indicators of the study group and the data before treatment (p<0.05);
n — number of examined persons

Consequently, PROPES® is highly-efficien immunocorrect-
ing drug, which normalizes immunogram values in the corre-
sponding patients and its usage is reasonable in the combined
therapy of chronic protozoan invasions caused by various spe-
cies of trichomonads on the background of immunodeficienc .

The results of the therapy in relation to elimination of pathogenic
microorganisms from the urogenital system were determined ac-
cording to the recommendations of the World Health Organization
—1in 1, 2 and 3 months upon completion of specific therapy [5].
It was possible to achieve a complete elimination of the agents of
trichomonas invasion with advanced process from the urogenital
system of the patients of testing group in 31 (96.9%) of 32 persons
under study. They stopped to complain of discharge and discomfort.
Clinical and ethological recovery came. Unsuccessful treatment of
one patient (absence of elimination of Pentatrichomonas hominis)
— can be explained by possibility of her reinfection by means of
failure to observe sexual abstinence in the testing period.

Thus, the therapy was conducted with consecutive internal
use of two anti-protozoarian drugs, which contain, ornidazol and
nifurotel, respectively, for 10 days each. Combination of anti-
protozoarian drugs of various drugs greatly improves efficienc
of the corresponding treatment due to reduction of resistance on
the part of pathogenic agent. Besides, application of nifurotel
gives some additional advantages, first of all, connected with
elimination of background microflora [8]. Duration of etiologi-
cal treatment of chronic trichomonal inflammation was 20 days
that corresponds to the terms of antibacterial therapy provided
that internal genital organs are affe ted [1]. But in this case in-
creased treatment duration was additionally caused also by im-
munodeficienc .
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Different dyspeptic events occurred in the majority of patients
(about 70%) of study group that is natural by enteral prescribing
of the drugs belonging to nitroimidazoles. There was no need to
stop the treatment started according to the suggested schedule or
additional treatment directed at elimination of the side effects. It
gives us the right to consider suggested method of eradication
of protozoal invasion to have satisfactory tolerance for patients.

Thus, the suggested unique treatment method is effective, has
satisfactory tolerance and may be recommended for empiric
treatment of the urogenital system lesions associated with pro-
tozoal invasions, which are caused by Trichomonas vaginalis,
Trichomonas tenax and Pentatrichomonas hominis.

Conclusions.

Trichomoniasis of the urogenital system may be nowadays
caused by various species of trichomonads, namely Trichomonas
vaginalis, Trichomonas tenax and Pentatrichomonas hominis.

Urinary trichomoniasis is widespread in patients with sexu-
ally transmitted infections and, simultaneously, immunodefi-
ciency (41.6%). Moreover, Trichomonas tenax was revealed in
15.5%, Pentatrichomonas hominis —in 22%, Trichomonas vagi-
nalis —in 4.1% of 77 corresponding patients.

The suggested method with consecutive application of ornidazol
and nifurotel allow conducting effective treatment of chronic tricho-
moniasis of the urogenital system caused by its various agents.
Clinical and bacteriological recovery occurred in 96.9% cases.

PROPES® is highly-efficien immunocorrecting drug, which
contributes to normalization of immunogram values in the pa-
tients with immunodeficienc .

The suggested cure method of chronic trichomoniasis provid-
ing for consecutive application of anti-protist substances ornida-
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zol and nifurotel on the backgrounds of the drug PROPES® (as
a immunocorrecting preparation) has high efficienc and good
tolerance and may be recommended for a wide clinical applica-
tion.
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SUMMARY

DIAGNOSTICS AND TREATMENT OF GENITAL IN-
VASION CAUSED BY TRICHOMONAS VAGINALIS
AND POSSIBLY OTHER RELATED SPECIES (PEN-
TATRICHOMONAS HOMINIS AND TRICHOMONAS
TENAX) IN PATIENTS WITH IMMUNODEFICIENCY

Fedorych P.
Ukrainian Military Medical Academy, Kyiv, Ukraine

Objective - studying species belonging to the causative agents
of trichomoniasis of the genitourinary system in patients with
sexually transmitted infections and immunodeficienc , assess-
ing efficiency of their treatmen

77 patients with sexually transmitted infections and immu-
nodeficiency were examined using the method of polymerase
chain reaction in order to detect trichomonas species. 32 patients
were given treatment and immune system indicators dynamics
were determined.

Trichomonas tenax was detected in 15.5%, Pentatrichomonas
hominis — in 22%, Trichomonas vaginalis — in 4.1% of 77 exam-
ined patients. The method of combine treatment, providing for
consecutive application of anti-protist substances of ornidazole
and nifurotel with PROPES® taking smiltaniosly was effective
to manage chronic trichomoniasis in 96.9% cases. Normaliza-
tion of immune system took place.



GEORGIAN MEDICAL NEWS
No 12 (309) 2020

Trichomonias is a widespread disease in patients with sexu-
ally transmitted infections and immunodeficiency at the same
time (41.6%). Application of the suggested original method al-
lows us to achieve effective cure of chronic genital trichomo-
niasis caused by its various trichomonas species. Administration
of PROPES® could be recommended as combined treatment of
trichomoniasis on the background of immunodeficienc .

Keywords: Trichomonas vaginalis, Trichomonas tenax,
Pentatrichomonas hominis, immunodeficienc , treatment,
PROPES®.

PE3IOME

JUATHOCTUKA XPOHHUYECKOI'O TPUXOMOHMUA-
3A C YYETOM BUJIOBOWM MPUHA JJIEKHOCTH BO3-
BYIUTEJIEA U ETO JIEUEHUE ¥V BOJIbHBIX C M-
MYHOJIE®PUIIUTOM

®enopuy I1.B.
Ykpaunckas eoenno-meouyunckasn akaoemus, Kues, Ykpauna

[ens uccnenoBaHus - OMPEIe/ICHIE BUI0BOM MPHHAIICKHO-
CTH BO30Yy/IUTENEil XPOHHUYIECKOTO TPUXOMOHHA3a MOUYEIIOIOBOM
CUCTEMBI y GOHBHBIX I/IH(be](LlI/IﬂMI/I, NEpEAAOIUMUCS TTOJIOBBIM
nyTeM, ¥ ¢ UMMYHOAC(DUIUTOM U 3PPEKTUBHOCTH UX JICUCHHUSI.

C LEJIbIO BBIABJICHUA TPUXOMOHA pasjMYHbIX BHU0B METO-
JIOM TIOJHUMEPa3HOW IEMHON peakIy MPOBEACHO 00CIenI0Ba-
Hue 77 nanueHToB (29 MyX4uH U 48 KeHIIMH) ¢ MHPEKIUSIMHU,
NEepeAAOIUMHUCA T10JIOBBIM l'lyTeM, unc I/IMMyHOJle(bI/IL(I/lTOM.
32 nmanueHTaM (22 xeHmMHBI U 10 MyX4MH, CpeaHuil Bo3pact
- 3242,5 1) ¢ TPUXOMOHHA30M ¥ UMMYHOAE(DHUIIUTOM IPOBOJIU-
JIOCH JICUCHHE TI0 OPUTHHAILHON METOTUKE.

Trichomonas tenax BeisiBiieH y 12 (15,5%), Pentatrichomonas
hominis — y 17 (22%), Trichomonas vaginalis - y 3 (4,1%) u3
77 o0OcnenoBaHHBIX MAMEHTOB. [IpeIoKeHHBIH KOMIUICKCHBIN
METO/ JICYHEHUA XPOHUYECKOI0O TPUXOMOHHA3a, Hpe}lyCManl/lBa—
IOIINI MOCIIEIOBATEIBHOEC MPUMCHEHHE MPOTHUCTOIUIHBIX Be-
IIECTB OpHHUa30sa 1 HUdypoTesns Ha GpoHe mpemnapara mporec,
oxazaicst a3 dexTuBHbIM B 96,9% ciygae. OTmedanach HopMa-
JIU3alMs OoKa3aTesieil IMMYHOIPaMM.

Takum 00pasom, cieayeT 3aK/IIOYHTh, YTO HCIOJIB30BAHUE
MPEIIOKEHHOTO METO/IA MO3BOJIHIIO TIPOBOAUTD 3()(EKTHBHOE Jie-
YECHHUEC XPOHUYCCKOI0 TPUXOMOHHA3a MOquOHOBOﬁ CUCTCMBI, BbI-
3BaHHOI'O €10 PasJIMYHbIMU BO36y):ll/ITeJ'[ﬂMI/I. le/lMeHeHl/Ie rnpemna-
para [poriec sBisieTCs 11e7eco00pa3HbIM B KOMILICKCHOM JICUCHHH
MAIMEHTOB C TPHXOMOHHA30M Ha ()OHE NMMYHOIC(DHUIIUTA.
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

KJIUHUKO-MOP®OJIOTUYECKUE U MOJEKYJISIPHO-TEHETUYECKUE
OCOBEHHOCTHU NEPBUYHOI'O MUEJO®UBPO3A U ®PAKTOPBI IPOTHO3A.
OIIUCAHME CJIYYASI TPAHC®OPMALIMU ITIEPBUYHOI'O MUEJIO®UBPO3A

B OCTPbI MUEJOBJIACTHBIN JIEMKO3

Baiinypun C.A., bekenoa ®.K., Paxumoexona I.A., Aoayaiuna b.K., Hakpim A.T.

HAO «Meouyunckuii ynusepcumem Acmanay, Hyp-Cynman, Kazaxcman

IepBuunsni Mmuenopudpos (IIM®, xponndeckuii nIuONaTH-
4ecKni MUeTo(puOpo3 ¢ MHUEIOUAHON MeTarula3uei, arHoreH-
Hass MHEJIOW/IHAs MeTaIulasus, CyOleiKeMHIecKHid MHeno3) B
cooTtBeTcTBUH ¢ Kitaccudukanueir BO3 (2016) ornocurcst k Ph-
HETaTHBHBIM MHUEJIONposndepaTnBHEIM 3aboneBanusM [1,2,4-
6,7,8,44,47].

Muenomnponudeparususie 3aboneBanus (MII3) - kironans-
HBIE OITyXOJIU, KOTOPbIC BOSHUKAIOT HA YPOBHE CTBOJIOBOM KpO-
BETBOPHOM KJICTKH M XapaKTepU3YIOTCs Ipondepanyeil oqHoMl
i OoJiee KJICTOUHBIX JIMHUH MHENI0N033a B KOCTHOM MO3Te ¢
MIPU3HAKAaMU COXPAHHOH TEePMHUHAIBHOH auddepeHnnpoBKy.
Xots atuonorust MI13 1o ceit 1eHb HEe BhISICHEHA, OCHOBHOM '~
[IOTE30 IAaTOreHe3a MPU3HAHA MHOTOJTAIHOCTh FE€HETUYECKUX
MIepecTpoeK, MPU KOTOPBIX MPEIPACIIONOXKEHHOCTh K OOJIe3HH
peanm3yeTcs Moj BO3/IEHCTBHEM BHEIITHHUX (paKTOPOB, MOBPEIK-
JIAIOIUX F€HOM HOPMaJIbHON I'éMONOITHYECKOM KIICTKH U MPH-
BOIAIINX K €€ 37I0Ka4ecTBeHHOU TpaHcdopmarmu [1,2].

ITomumo IIM®, x MII3 OTHOCAT TakkKe HUCTHHHYIO IOJIH-
muremuto (UIT), sccennmansryto Tpombonntemuto (3T) n ne-
knaccupunupyemsre MII3, koTopsle BcTpedaroTcest 6oiiee 4eM y
98% manueHTOB.

B mocrenane rogs! B pacmudpoBKe MOIEKYIIPHO-TCHETH-
gecknx MexaHn3MoB Ph-nerarmBubix MII3 mocturmyTsr 3Ha-
yutenabHble ycnexu. Tak, orkpeitue myTtanuu JAK2 V617F
B 2005 r. crmocoOCTBOBAJIO MEPECMOTPY IHATHOCTHUYECKHX
kpurepueB MII3. Myranus JAK2 Beisauasercs B 96% ciyda-
eB npu UIL, B 55% - npu OT u B 45-68% npu IIMD [9,11,26-
28,34,35,54]. Bricokas amnenbHas Harpy3ka JAK2 V617F ac-
COLIUUPOBAHA C MOXKHIBIM BO3PACTOM, IIOBBIIICHHBIM YPOBHEM
reMonIoOnHa, JISHKOIIMTO30M U TpoMbonuTonenuei [12].

IMarorenes [IM® crioxeH 1 COCTOUT U3 LeTN COOBITHH, Tep-
BUYHBIM M3 KOTOPBIX SBISCTCS IOSBICHUE MATOIOIMYECKOro
kioHa [34]. ¥V GonpmmucTBa (90%) GompubIX [IM® BCTpeua-
eTcs TodewyHast Myrtanus B reHe siHyckuHassl (JAK) — mepe-
crpoiika JAK2 V617F penenropa spuTpono3TUHA UM B TEHAX
CALR n MPL (tak Ha3bIBaeMbIe «BOJIHUTEILCKHE» MYTAIlUH)
[42,43,45,48,56]. Kpome wmyrtauuit JAK2 BbIBISIIOTCS CO-
Marmdeckne Myranuu u B apyrux renax (VPL, TET2, ASXL,
CBL, LDH1/LDH2, LNK, EZH2, LKZFL/LKaros) — «macca-
KHUPCKUE», OTHAKO OHU HE SIBIISIIOTCS CHEIU(PUIHBIMHA U FIMe-
IOT BTOPHYHBII Te€He3 B IIEMH TeHEeTHYeCKUX coObITHi [9,52].
Crnenyer OTMETHUTh, YTO y HALIUEHTOB C OJHOU COMAaTHUYECKOM
myranueir JAK2, CALR wm MPL npornos 6onee Gmarompu-
SITHBIN, yeM Ipu Hanuuuu MyTauuil renoB TP53 u TET2. Tak,
myTtanus MPL acconuupoBaHa ¢ MOXHIIBIM BO3PacTOM, JKEH-
CKUM IIOJIOM, HU3KHM COJIep)KaHHeM TeMOINIOOMHAa W YHhCciIa
TpomOonnTOB [44,47]. Mytanmu rena CALR nmerot 6oiee Gia-
TONIPUSITHBII NPOTHO3 B CPaBHEHUH ¢ TeMH OombHBEIME [IMO,
kto umeet mytarun JAK2 V617F nimm MPL W515K/L. Kpome
TOTO, MyTaluu B io6om u3 reaoB ASXL1, EZH2, LDH1/LDH2
u SRF2 npu [IM® onpeneneHsl kKak KaTeropust BHICOKOIO MO-
JIEKYJISIPHOTO PHCKA, MPEICKA3bIBAIONIast Xy/IIIyl0 OOIIYI0 BBI-
xuBaeMocTb (OB) 6ompHbIX [15,56]. KittoueBEIM MoeKyIsipHO-
TeHETHYECKNM MEXaHH3MOM B BO3HHKHOBEHHH OOJIE3HNM MOTYT
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ObITh akTuBanus JAK2-knHa3el u mytanun B renax CALR wmu
MPL, 4T0 MPpUBOAMT K CTUMYIISAIMH KICTOYHOH MpOoTdepanuu
[9,21,28]. U3BecTHO, YTO JIeHKEMHUYECKHE MOHOIIMTHI U Mera-
KapUOIUTHl AKTHBHO TPOIYIMPYIOT MHOKECTBO IIUTOKHHOB
(TGF-beta, FGF, VEGF), n30bITOK KOTOPBIX CTUMYIHPYET (H-
0po3, HEOAaHTHOTEHEe3 M MPHUBOJNUT K ocTeockiepo3y. Hapsmy c
9THUM HapymIaeTcs CBSA3b CTBOJIOBBIX KJIETOK C MUKPOOKPY)KCHHU-
€M, 9TO CIIOCOOCTBYET IOSIBIICHUIO SKCTPAMEMYIUIIPHBIX 04aroB
TeMOIO033a, TIPEXK/IE BCETO, B CEIe3eHKEe U IeueHH. MacCHBHBIH
BEIOPOC IUTOKWHOB — OJJHA U3 IPUYUH BO3HUKHOBEHUSI CHMIITO-
MOB OITyXOJICBOH MHTOKCHKAIMK U MHuenodpuoposa.

Knunnueckast kapruna [IM® tecHo cBs3aHa ¢ ero narore-
HE30M U XapaKTepHu3yeTcst MHOTO00Opa3ueM mposBieHuid. Ha-
YJaJIbHBIN Tepro]] 60JIe3HN y OONBIIMHCTBA TAIIHEHTOB MOXKET
MPOTEeKaTh OECCHMITOMHO Ha MPOTSHKEHUH psja jier. Yame
BCEro MPpU3HAKU 3a00JIeBaHNs 0OHAPYKUBAIOT CIYYIaiHO NPH
HCCIIEOBAaHUH NepupepruIecKoil KpoBH Ha HpOQHUIAKTHUE-
CKOM OCMOTpPE HJIH II0 ITOBOAY COITyTCTBYIONIEH MaTOIOTHH.
Ha nauansHoM 3Tarne pa3BuTHs O0JIC3HU MPOUCXOIUT ITOCTE-
MIEHHOE YBEJIMYCHHE OIyXOJeBOH Macchl. Ha mporsikeHun
MIEPBBIX JIET 3a00IeBaHUS OCHOBHBIM NPOSIBICHUEM SBISCTCS
TOBBIIIEHNE PUCKA Pa3BUTHS TPOMOO30B M TPOMOOIMOOIHIA
Ha (oHe CyIecTBYOUEeH CepAeTHO-COCYINCTOI MaTOIOTHH
1 aTepoCKiepo3a.

[pn pmTenbHOM TeUeHUH 3a00JICBaHMS U PA3BUTHH MHUETIO-
¢ubpo3a 1 0CTEOCKIEPO3a MOTYT HOSIBIATHCS CHMIITOMBI OITy-
XO0JIeBOH Nposu(epaniuy 1 MHTOKCHKAIINH, aCCOIUIPOBAHHEIE C
CeKkpenuel MMTOKUHOB, BBIXOJ MUETOMHBIX IIPEIIICCTBCHHH-
KOB B IepH(eprIecKyIo KPOBb C MOSBICHUEM SKCTPAMETyIIIsIp-
HBIX 09aroB KPOBETBOPEHMS B IIEUCHU W CENIE3CHKE, PA3BUTHE
Kaxekcuu [3,43,46,52].

JlmurensHas mponngepanysi OMyXOoJIeBOTO KJIOHA ITPHBOIHUT
K IPHOOPETEHHIO JOTIOTHUTENIBHBIX MyTalluil U 6osiee BBICOKOH
CTeNeHN MalInuTHU3auy. JJaHHBIH Ipoliecc 3aBepiraeTcs 01acT-
HOM TpaHchopManueil ¢ pa3BUTHEM TEPMUHAILHOH CTaauH
3aboneBanus - OmactHoi ¢aswl (bD), koTopas HabIrOmAaETCS Y
1-2,5% GombHEIX B Teuenue nepBex 10 et [IM® u y 5-8% -
rpu OoIbINeH ITUTeIbHOCTH 3a001eBanus [52,56].

Brinensttor nBe dassr [IM®, orpakaromue cTerneHb nporpec-
CUpOBaHHs 3a00NeBaHUs: XpoHIUECKylo (azy (XD) u Tepmu-
HasbHYIO (pasy OmacTHON Tpanchopmanun. b®, Hapsy ¢ omy-
XO0JIeBOH mponmepanuell 1 HHTOKCUKAINEH, XapaKTepH3yeTcs
HaJIMIHMEM B IepreprIecKoil KpOBH MM B KOCTHOM Mo3re 20%
u Oosiee OJACTHBIX KiIeTOK [45-47].

Hanbonee xapakTepHbIMH THpH3HaKaMu X SBISIOTCS W3-
MEHEHHSI B TeMorpaMme (JIeHKOIpUTPOOIacTo3, MOCTENeHHBIH
C/IBUT B HEHTPO(DHILHOM U SPUTPOHIHOM PSIY IO MOJOIBIX
($opM ¢ HaTMIHEM NPOMEKYTOUHBIX (OPM CO3PEBAHUS), YBeE-
JIUYEHNEe Pa3MepOB MEUECHH U CEJIe3eHKH, HAININE CHMITOMOB
OITyXOJIEBOM MHTOKCHKAIMH (JMXOpajKa, MOTeps MAacChl Tela,
MpoQy3HBIE MTOTHI).

[Moce OTKPHITHS NMAaTOTeHETHYECKOI PO MyTaluil B TeHax
JAK2 u CALR s nuarsoctuku [IM® ucnons3yroTes cieny-
foue kputepun [35,44,57]:
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Bonvwue kpumepuu:

1. Iponudeparys 1 aTUIHS MErakapuOLMTOB, CONPOBOXKIAe-
Masi PETHKYJIMHOBBIM W/UJIHM KOJTareHOBBIM (GUOpo3oM 2-if uiu
3-i1 cTeneHH.

2. HecootserctBue kpurepusm BO3 11 1narHoCTHUKH XpOHU-
YECKOI0 MMEJIONIEHKO3a, MCTUHHOM IOJUIUTEMUH, MUCIIOIU-
CIUTACTUYECKOTr0 CHHApoMa miu apyrux MII3.

3. O6napyxenue myrauuii B renax JAK2, CALR, MPL win,
IIpU OTCYTCTBUU ITUX MyTaL[HP’I, HaJIMINE APYTroro KJIOHAJIbHOTO
Mapkepa.

Manvie kpumepuu:

1. AHemusl, He BbI3BaHHAs COMYTCTBYIOLIMM 3a00JIeBaHHEM.

2. Jetikormros >11x10%/m.

3. [lanpniupyemast cene3eHka (CIjIeHOMeraaus).

4. TloBbllIEHUE CHIBOPOTOYHOW aKTHBHOCTH JIAKTATIETHUIPOTe-
Ha3bl.

st nuarnoctuku [IM® HeoOXoauMo Haluuue Beex 3 00Ib-
LIMX KPUTEPUEB U, O KpalHel Mepe, OTHOTO MaJloro KpuTepus
[36,41,53,58].

ITo JaHHBIM TpeHaHO6MOHTaTa B 3aBHUCHUMOCTH OT CTCIICHU
BBIP@XEHHOCTH (GrOpo3a KOCTHOrO MO3ra paszinvaroT mnpedu-
Opo3uyto u pubpo3nyro cragun 3abdonesanus [17,24]. Tpanc-
(dopmanus npepudpo3Hoi craanu B prudpo3Hyro HabmogaeTCs
y 65% GonbHBIX B TeueHue 4,2 net, TpanchopMaIys B OCTPbIiA
neiiko3 ormeuaercst B 5-30% cmyuaeB [16]. [Iponomkurens-
HOCTb x13HU OonbHBIX [IM® Ha 31% MeHblie, 4eM B MOIyIIs-
[IUU TOTO JKe moJyia ¥ Bo3pacta. CpemHsisi MPOJAOJDKUTEIBHOCT
JKM3HHU COCTaBIISIET 5 JIET, OJJHAKO 0ojiee MOJIO/bIe MAI[HEHTHI
MOTYT XHTh fomblue [1,36,41,53].

Jlnst ompeneneHus: BEpOSTHOW MPOJOKUTENILHOCTH JKHU3HU
6onbHbIX [IM® cymiectByer MexayHapoaHasl IIKajda OLEHKH
nporuo3a (International Prognostic Scoring System — IPSS,
2009 r.), KoTopast BKIH04YaeT (HaKTOPhI, TOCTOBEPHO BIIHSIOIINC
Ha BBDKMBAaeMOCTh OOJBHBIX: BO3PACT, YPOBEHb reMOINoOHHa,
HPOLEHT OJlacTOB B mepuepryeckoil KPOBH U HaIUYUE CHM-
NTOMOB OITyXOJIeBOW MHTOKCHKauuH [12]. [l TOYHON OLeHKH
UHAUBUAYAJIBHOI'O IIPOTHO3a 60.]'[]>HOFO KaX1I0MYy U3 BBILICYKa-
3aHHBIX NPU3HAKOB MIPUCBAKUBaeTCsA MO OJHOMY Oamty. OueHka
nporHosa IPSS mosBomnsier onpenenuts BepostHyo OB B Mo-
MCHT YCTAaHOBJICHUSI AUArHo3a W YC€TbIPE I'PYIIIBI pUCKA: HU3-
KU, TPOMeXyTouHbIH-1, MpoMexyTouHbIi-2 U BbIcOkui. B
nocnenytomem (2010 1) cucrema IPSS 6b11a MoguunpoBana
C IPUCBOCHHEM ABYX OallIoB BMECTO OIHOro Oaiia (axropy
ypoBHs remorio6uHa meHee 100 1/11 1 n3MeHeHneM kiaccudu-
Kalli¥ 10 TPyMIaM pHCKa COOTBETCTBEHHO Oaytam: 0 GasioB
— HU3KHHU puck; | i 2 6amta — npoMexyTounslit-1; 3 nm 4
— MIPOMEKYTOUHBIN-2; 5 uiH 6 6annos — Beicokuii puck. [lkana
umenyercst Dynamic International Prognostic Scoring System
(DIPSS) u mo3BoisieT mpeackas3blBaTh PUCK OJacTHOM TpaHC-
(dopmanuy B 11000H MOMEHT IMOZICYETa, @ HE TOJIBKO TPH ycTa-
HOBJIGHUM AMarHosa [22,29].

AHann3 MHOTOILCHTPOBBIX HCCIEOBAHUI MMOKa3all, 4To JI0-
CTOBEPHBIMH (PaKTOpaMH SIBIISIIOTCSl TaK)Ke 3aBUCHMOCTB OT
remotpancysuii, TpomGonuronerus mMenee 100x10°/1 u He-
OmaronpusiTHbI kapuotun [S0]. HoBast cuctema crparuduka-
MY, NOJTyduBLIas HazBaHue Dynamic International Prognostic
Scoring System plus (DIPSS+) nporunosupyer He Tonsko OB,
HO U BpeMs HacTyIIeHus OnacTHol Tpanchopmanuu [14]. Co-
miacHo cucteMe DIPSS+ yuuTeiBatoTes crenyromie Npu3HaKy:
TpomOonuTonenuss Menee 100x10°1, 3aBUCMMOCTH OT IeMo-
Tpancdysuit u HeOmaronpusTHbI Kapuotun (18, -7/7q-, (17q),
inv(3), -5|5q-, 12p-, nepectpoiiku 11q23) [15,19,39,40]. Kaxxnomy
NPHU3HAKY PUCBANBACTCSI COOTBETCTBYIOIIHI Ol M OLICHUBACTCSI
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HPOTHOCTUYECKHH pUcK: HU3KHH (0 GaJUIOB), TIPOMEKYTOUHBIN- 1
(1 6aymr), mpomesxyTOuHBIi-2 (2 Oasia), BeIcokHH (3 Oara).

B 2014 1. paspaborana MexayHapopHas MyTallOHHAs
nporHoctuueckas Imkaira Mutation-Enhanced International
Prognostic Scoring System (MIPSS), xoTopast Taxke HCIOJIB3Y-
eTCsl JUISl ONPE/ICJICHUS KaK OOIIel, Tak U ObICTPOIPOrPECCUB-
Holl BbDkHMBaeMocTH npu [IM® [18,49,50,52]. JlanHas mikana
o0JaaeT caMoil BHICOKOW CTEHEHBIO IPOTHO3UPOBAHNS BHIKH-
BaGMOCTH B CPAaBHEHUH C NIPEABIIYIIIMY IKaiamu. [1pu obcre-
JIOBaHHK OOJILHOTO JIJIsI OTIpeielicHus prcka 1o mkaine MIPSS
JocTaToyHo cOopa aHaMHe3a 1 3a00pa Mpob KPOBH VISt MOJICKY-
JISIPHO-T€HETUYECKOTO UCCIICOBaHMUS.

Henbto neuennst GonpHbIx [IM® sBisiercst caep:kuBaHUE
HPOTPECCUPOBAHUS 3a00JI€BaHNS M KYIHPOBAHHE €0 CHMIITO-
MOB JUISl YJTy4IIeHHs KadecTBa )KU3HM 00IbHBIX. [Ipn XpoHuue-
cKoii (haze mpoBoxuUTCS MO0 UTOPEAYKTUBHAS TEpaIus, 00
JIeYeHHE C TIOMOIIBI0 HHTEep(EepOHa B BHJE MOHOTEpPAITUH YIIH
HpY KOMOMHHNPOBAHHOM HX MCIIONb30BaHHU. B daze GmactHOTO
kpu3a [IOM — sieuenue 1o nporpaMmam Tepanuu OCTPbIX Jeh-
KO30B C y4EeTOM BO3pacTa M COITyTCTBYIOIINX 3a00JICBaHH.

C uenbro ompefeiacHUus aJalTUPOBAHHOM Tepamuu IpU
TIM® neobOxomuMa crparudukanus GONBHBIX C ONpPEACIICHHU-
eM rpynmnsl pucka 1o cucremam IPSS, DIPSS, DIPSS+, MIPSS
[10,12,14,18,29,49,50]. Tax, npu HU3KOM U NPOMEKYTOUHOM- |
pHUCKax IPUMEHEHHE arPECCUBHBIX METOJOB JICUCHUS COIPSIAKE-
HO ¢ 00JBIIMM YHciIoM T0004HBIX dddekToB. [Ipu orcyTcTBIM
CUMIITOMOB UHTOKCHUKAIlUY U OCJIOXKHEHUH OIPaBJaHO TOJIBKO
JMHAMUYECKOe HAOMIOCHNE M CHMIITOMAaTHYECKOEe JICYCHHE B
BUJIC KOPPEKIIMU aHEMHH M TPOMOOIMTOIICHHH, KYIHPOBAHHS
CUMIITOMOB OITyXOJIeBOI MHTOKCHKanuu. IlanueHTam Mojoxe
60 steT 6e3 BEIPaKEHHOU COIYTCTBYIOIIEH [AaTOJIOT MU B TEYCHHE
1-2 ner or Hayana 3a00JeBaHUS MOXKHO pacCMaTpHBATh BO3-
MOKHOCTb IIPOBE/ICHHs aJUIOTCHHON TPaHCIUIAHTALUM I'eMOIO-
3THYECKHUX CTBOJOBBIX KiIeToK (aywio-TI'CK). [pu ObicTpompo-
rpeccupyrolleil CIUICHOMEraauu IOKa3aHa LUTOPEAyKTHBHAs
Tepanusi THAPOKCUMOYEBUHON WM MHTepEepOoHaMH; NpH He-
3} HeKTUBHOCTH CTaHIAPTHOH LUTOCTATHIECKOH Tepariy mpy-
MeHsttorest nHruouTopel JAK2 (pykconutunu6) B Teuenue 3-6
MecsleB. bolbHBIM ¢ MPOMEKYTOUHBIM-2 U BBICOKMM PUCKOM
o mkajge DIPSS u DIPSS+, meauana oOlieil BEHKMBaeMOCTH
KOTOPBIX cocTaBisieT 35 u 16 MecsleB, COOTBETCTBCHHO, HAaU-
6onee onpasnano nposeaenne auo-TI'CK [13,32,51]. Pesyns-
tarel aimo-TT'CK 3aBucsT ot craguu 3a00J1€BaHUS M TPYIIIEI
pUCKa Ha MOMEHT TpaHcmiaHtauuu. Tak, 5-netnss OB nmocie
TI'CK y 00iBHBIX B IpyIIie HU3KOTO PUCKa cOCTaBisieT 76%, B
rpymnmne npomexyTouHoro-1 — 48%, npomexyTouHOro-2 u Bbl-
cokoro — 38%, a'y 601bHBIX ¢ TpaHchopmarmeir B OMJI 2-net-
usist OB cocrasmsier okoso 40% [6,20].

B nocnennue nBa roma mis crparudukanuy 6oinpHbIX [IMO
IPEAJOKEHbl HOBble MporHocruuyeckue wmkansl: MIPSS70,
MIPSS70+ Bepcust 2.0 u GIPSS, B KoTOpble BKIIIOUCHBI TaKUE
KOMITOHEHTBI KaK MyTalll¥, KAPUOTHIIBI U YPOBHU I'eMOIIO0nHA
C YUYeTOM I110J10BOM npuHaaiesknoctu [10,25,33,37,38,54].

Takum 00pazom, pakTopamu, BIHSIONMMHI Ha BEIOOpP BapHaH-
Ta JICUCHHUS, SIBIISFOTCS:

- rpynna pucka no cucremam IPSS, DIPSS, DIPSS+, MIPSS,
MIPSS70, MIPSS70+ Bepcust 2.0 u GIPSS;

- HaJIM4ue YU CTENICHb BBIPAXKCHHOCTH CUMIITOMOB OITyXOJIEBOM
MHTOKCHKAIIMH 1 Ipoidepary (0cOOCHHO CIIEHOMET aTHH);

- BO3pacT OOJIBHOTO;

- HaJlp4ue copMecTUMBIX 1o cucreme HLA nonopos aist Bo3-
MOKHOTO BBIIIOJIHEHHUS aJJIOTCHHOM TPaHCIUIAHTALUY KOCTHOIO
Mo3ra.
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Craenyet orMeTutb, uTo amio- T CK sBusercs a3 pekTHBHBIM
MeTonom aedeHus [IM®, criocoOCTBYIOIIMM T0CTHYKEHHIO TIOJT-
HOTO T€MaTOJIOTHYECKOTO, IUTOTEHETHUECKOTO U MOJIEKYIISIPHO-
ro oTBeToB. OJJHAKO, C yIETOM BO3PACTA OOIBHBIX U HATTMIHUS CO-
Iy TCTBYIONIHUX 3a00JI€BAHHIHN, 3TOT METO JICICHHS IPUMEHSIETCS
JIMIIB Y OTPAHUYEHHOTO YHCNIA MaueHToB. [109ToMy 0CHOBHBIM
MeTozioM sedenust 6onmbHEIX [IM® ocTaercss MeAnKaMeHTO3Has
Tepamnusi, O3BOJIIONIAs CAEPKUBATH MPOrPECCHPOBAHIE 3a00-
neBaHus. B xponuueckoit daze [IM® npoBoauTcs TUTOPEIyK-
TUBHASI TEPAIs THAPOKCUKapOaMuIoM (THApea), TUTapaduHOM
(umTo3ap), KOTOphIe HA3HAYAIOTCS B Ka4eCTBE MOHOTEpANu B
ManbIx n1o3ax. Tak, rumpea npumensiercs B no3e 10-40 mr/kr/
cyt, uurosap — 10-20 mr/m*cyt 10-14 nHeii Kax)maoro mecsua.
Wutepdepons! (MHTpoH A, podepoH) MPUMEHSIOTCS B pEIKUMAX
KaK MOHOTEPAITNH, TaK ¥ B COUeTaHUN ¢ rurocTatukamu. C 1e-
JIBI0 CTUMYJISIIAN SPUTPOTIO33a M YMEHBIICHHST HEOOXOIUMOCTH
B TPaHCQY3HUAX SPUTPONUTOB HCIIONB3YIOTCS IPUTPONOI3CTH-
MYJIUPYIOIINE CPEACTBa (PEKOPMOH, 3puUTpocTuM). [Ipemnaparst
MIPUMEHSIOTCS B CTAaHAApPTHBRIX ao3ax mo 150 ME/kr 3 pasa B
Henemo, 40 000 ME 1 pa3 B Hepento wiu 1ap6sn03tud 500 MKr
1 pa3 B 3-4 Heneny.

IIpu neuennn OGompHBIX [IM® mpUMEHSIOTCS TaKKe IIIO-
KOKOPTHKOMIHBIE IPEeTapaTbl, KOTOPHIE CHIDKAIOT CEKPEIHI0
LUTOKHHOB, YMEHBIIAIOT Npomudepanuto GpudpodracToB u 00-
pa3oBaHHE COCAMHHUTEIBHON TKaHHU, YTO CHOCOOCTBYET yMEHbB-
HIEHUIO CHMIITOMOB OITyX0JI€BOH MHTOKCHKanuu. [Ipeqan3onon
HaszHavyaeTcs B go3e 0,5 mr/kr/cyt mwmm 15-30 Mr/cyt ¢ mocte-
MICHHBIM YMEHBIICHHEM 0 MHUHHMAaIbHO 3¢ ¢exruBHoi [1,3].
Jns nedenust 6onpHBIX [IM® mpUMEHSIOT TakKe HMMYHOMO-
JIyTSTOPBI, KOTOPhIE PETYIHPYIOT UMMYHHYIO CHCTEMY ITyTeM
TOPMOXKCHNUSI aKTHBHOCTH IIUTOKMHOBBIX CHTHANBHBIX ITyTeH U
6moKHpyIOT aHrnoreHe3. K HUM OTHOCATCS TanMAOMUJ, JICHA-
muaoMun u apyrue. Tak, HampuMep, ICHANUAOMH (PEBIMMUN)
Ha3HayaeTcs B 1o3e 10-25 mr exenHeBHO B TedeHwe 21 qHA
25-gHeBHOTO 1MKIA. Ero KoMOMHAIMS ¢ TMPEIHU30IOHOM HIIH
JIeKCaMeTa30HOM MOBBIIACT Y (HEKTUBHOCTH JICUSHHUS U CHIKA-
€T TOKCHYHOCTb.

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

B IMOCJICAHUE TOAbl NPUMEHACTCA I/IHFI/I6I/ITOp SAHYCKHWHA3
JAK2 pykconutnau6 (/xakaBu) - mperapar MPULEIbHOTO
TapreTHOro JeHCTBUSA, HANPaBJICHHBIH Ha KIII0OYEBOE 3BEHO Ia-
toreHeza [IM® — curnanenbiil myts JAK-STAT. Hawanbhas
no3a JxxakaBu cocrasisieT 15 Mr 2 pa3sa B JIeHb IIPU KOINYECTBE
tpomGonutoB 100-200x10°1 u 20 mMr 2 pasa B JieHb IIPU KOJIHU-
gecTBe TpomboIToB Gostee 200x10%/1.

[Ipr MaccuBHOI CIUIEHOMErajluu ¢ CHHAPOMOM THIIEpPCILIC-
HHM3Ma, KOMIIPECCHeil BHYTPEHHNX OPraHOB U COCYIOB M HEIO0-
cTaTo4HOM d{deKTe MeITUKaMEHTO3HOW Teparuy, HapacTaro-
el Kaxekcuu rokazaHa cruieHskromus [23,30]. JnurensHoe
YBEIMUCHUE PA3MEPOB IIEUEHU U CENIC3CHKH C OdaraMu 3KcC-
TpaMeayJUISIPHOTO KPOBETBOPEHUSI HEPEIKO MPUBOIUT K Pa3BHU-
TUIO NOPTAJIBHOM T'MIIEPTEH3UH, TPeOyoLel Xupypruieckoro
BMELIATEeNIbCTBA (HAJIOKEHUE MOPTAIbHBIX aHacTOMO30B). IIpu
BBIPAKCHHOW CIJICHOMETAIMU IPUMEHSETCS TaKXKe JIydeBas
tepanus [39,55]. Cpenu cpeacTB CONPOBOAUTEILHON TEparuu
JaIe MPOBOIUTCS KOMIIOHEHTHAs remotepanus (TpaHcy3uu
SPUTPOLIUTOB U TPOMOOLIUTOB), aHPOTEHBI, 1€3arPEraHThl.

Ipusooum 0ono uz nawux naburodenutl. bonpnoii T., 53 roxa.
B nexadbpe 2012 romga BepBbie CTaj OTMEYaTh TSIHKECTh U 0O-
JIeBbIC OLIYILICHUs B JIEBOM Hoapedepbe, yBelnueHne oobéma
JKMBOTA, IIOTIIMBOCTH M 0011yI0 ciaboctsb (puc. 1).

OOpartuicst B IOJMMKIMHUKY 1O MECTY JKHTENBCTBA, [/ 3aI010-
3peHo MuesIopoHdepaTiBHOE 3a00IeBaHIE, TIOCIIE Yero MAlUeHT
HaIpaBJIeH B TeMaToJIOTMYEeCKUi cTaloHap. 113 anamuesa BbLsic-
HEHO, YTO MALMEHT CIIy)KWI B PAaKeTHBIX BOMCKax B AdraHucraHe
(1979-1980 rr.), nepenec G6omne3ns borkuna (1985 r), 3moynorpe-
OJ1571 QJIKOTOJIEM U COCTOSLT HA AUCIIAHCEPHOM y4eTe y TacTpOIHTe-
poJiora ¢ AMarHo30M: LUppo3 reueHu, kiacc «By o Yaitna-I1sto.
OcMOTp HOKa3aJl COCTOSIHUE OOJIBHOTO CPEAHEN CTEIEHH TSDKECTH.
Koxxa u Buimmble ciusucteie Oreanble, remopparuii Het. Co cro-
POHBI CEpPICYHO-COCYJUCTON U JBIXaTeJIbHOM CHUCTEM MaTOJIO0THU
He BbIsIBIICHO. JKMBOT yBenMueH B 00beMe 3a CUET IelaroCIuieHO-
meranmu. [Tepudeprueckix 0TeKoB He HMEeTCsl.

B o6miem ananuze kposu (OAK) ot 14.01.2013: remoroOun
- 89 r/it; sputpouutsl - 3,36x10'%/11; nefikorursl - 23,1x10%1;
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/s - 15%; c/a - 50%; mumdormtel - 6%; MOHOUUTHI - 4%;
muenouTel - 18%; meramuenonutsl - 4%; 6azoduisl - 3%,
TpoMGOLUTHI - 679x10%/11; COD - 38 MM/u. TT0BBIILICHHE YPOBHSI
naktaraeruaporenassl (JIJII) — 2053 en/n B GHOXUMHUYIECCKOM
aHaJM3e KPOBH.

IMpu Y3U opranos Opromnoii monoctu ot 15.01.2013: BbI-
coTa npaBoi Joau nedenu 176 mm, Tonmmnaa 135 Mm. Beico-
Ta jeBoil nonu medeHu 103 mm, TommmHa 66 MM. KoHTypbl
HEUYCHH POBHBIC. DXOCTPYKTYpa OJHOPOAHAS. DXOIUIOTHOCTH
noBeleHa. [lopranbhas BeHa 13 mM. JKenuHslii y3bIps OBallb-
HO#T ¢opmbl. Crenka my3sips 0e3 ocobenHocteld. B momoctu
Iy3bIpsl OXOT€HHOE cozepxumMoe. OOLIMiA JKeITYHbIA MPOTOK 4
mM. [Tokenynounas xenes3a He yBesnnueHa. KOHTypBI xKene3bl
POBHBIE. DXOCTPYKTypa OZHOPOAHAS. DXOIUIOTHOCTh CPEIHSIL.
Cenesenounas BeHa 9 MM. Cenesenka yBenuuena, 200x78 mMm.
KoHTyp poBHBII. DX0CTpyKTypa ogHOpoaHas. B obnactu Bopot
ceJie3eHKU J100aBouHas 10l [uamMeTpoM 24 MM. 3akiroueHue:
muddy3HbIe H3MEHEHHsI B TAPSHXUME IeueHu. [ enarocmieHo-
meranus. Xponuueckuit muenonedput. Hedponros ciesa. o-
0aBOYHAsI J10JIsI CETIC3CHKH.

Jlanusie muenorpammMer ot 15.01.2013: 6macter — 3%; Hel-
TpoduibHble Muenouutsl — 12,7%; HelTpoduibHbIe MeTa-
MHETOUTHI - 4%; /s - 26,7%; c/st - 42%; Bce HEUTPODHUITBI
-85,4%; unnexc cozpeBanus Heirpoduios 0,1 yci.en.; Bce 20-

Puc. 2. Konnazenosviii ¢hubpos 6 oonotl u3z nasyx. I'emamokcu-
aun-s03un. Yeenuuenue x100.\

Puc. 4. Ilapampaberynapnoe pacnonoicenue KPynuvix Me2axa-
puoyumog 6 euoe Kkiacmepa. Iemamoxcunun-303un. Yeenuue-
nue x100

© GMN

surouibl - 0,8%; Bce 6azodusl - 2,0%; MoHOIUTH - 0,2%);
BCe UMGOIHUTHI - 6,3%; BCe KICTKU JICUKOIUTAPHOTO psiia -
94,7%; sHopmouuThl 6a30¢uabHbIC - 0,3%; HOPMOIUTHI TTOIUX-
pomaroduibHele - 0,2%); HOpMOLUTEI OKCUHITBHBIE - 1,8%; BCe
KJIETKU SPUTPOUIHOTO psina - 2,3%; MHIEKC CO3pEeBaHMs 3pHU-
TpokapuouuToB - 1,1 yci.en.; JelikospurpobdiacTHieckoe OT-
Houtenue 41:1 ycin.en. 3akiarodeHue: KOCTHbIM MO3I KJIE€TOUHBIH,
nonuMopdueiii. TUI  KPOBETBOpPEHHs HOPMOOIACTHUESCKHUI.
DPUTPOUIHBII POCTOK PE3KO CykKeH. MHUeTOnIHbII POCTOK I'H-
MEPIUIA3UPOBAH 3a CYET 3peibIX HOPM HEUTPODHIOB. YBennue-
HO KOJIMUYECTBO 0a30(uioB. MerakapHoIuToB MPH 0CMOTpPE HE
0OHapyKEHO.

l'ucronoruyeckoe uccinenoBaHue TpernaHoOuonTara IOA-
B3101IHON kocTH 0T 17.01.2013 Ne9695: B npenaparax KOCTHBIH
Mo3r. JKHpoBoil KOMIOHEHT OTCyTCTBYeT. OTMeuaeTcs 3Hauu-
TEJILHOE CY)KEHHE BCEX POCTKOB 3a CUET pa3pacTaHusl COSIAUHN-
TEJILHOM TKaHU Kak B BuJe mojel ¢pubposa, Tak u B BUIE pyO-
[[OBOM COCTUHUTEIBLHON TKaHU. EMUHNYHBIC HE3pEebIe TIBIOKH
ocreona. MHOXKECTBO MErakapHOLMTOB CPEIHEro pa3Mepa H
MeJIpde, C IPUEMIIEMOI aKTUBHOCTHIO. Cpean KIIeToK «Oesnoro
psiia» 3HAYUTENBHO NPEeoOIalaloT IPaHyIOHTHI, BCTPEUAIOTCS
METAMUEJIOIUTBI, MHOTO CErMCHTHUPOBAHHBIX KIICTOK; J'II/IM(bO—
IIUTOB MaJio. 3akioueHue: Mopdoornyeckas kapTuHa Oosee
XapakTepHa Ui MueonaHoro ¢pubposa (puc. 2,3,4,5).

Puc.3. Ilapampabexynsproe pacnonodicenue me2aKapuoyumos.
Temamoxcunun-s03un. Yeenuuenue x100

Puc. 5. Ouae ocmeomuenockneposa. I emamoxcunun-303un. Yse-
auyenue x100
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[{uToreHeTH4ecKoe HCCIEAOBAaHHE KOCTHOTO MO3ra OT
26.01.13: B uccineoBaHHBIX KJIETKaX KOCTHOTO MO3ra XpOMO-
COMHO# 1aToJoruu He BbIsBICHO. OJIHAKO, FEHETHYECKOE HC-
ClICJIOBAaHUE METOAOM aJulesbCrnennduueckoll moiMmMepasHoi
LICITHON PEaKIMy B PEKUME PeallbHOrO BPEMEHH Ha 0OHapyxe-
Hue mytauuu V617F B rene JAK2 nokaszano Hamuuue rerepo-
suroraoit Mmytauuu GT (ren JAK2, rs 77375493). lannast my-
TalUsl aCCOLMUPOBAHA C TOBBIILICHHEM PHUCKA TPOMOO30B IpH
HAJIMYUY MUETIONposndepaTnBHbIX 3a0oneBanuii [57].

Ha ocHOBaHMY IOJIy4EHHBIX JaHHBIX 00CII€I0BAHHS YCTAHOB-
JICH JIMarHo3: «IepBUYHbIA MUenopuOpo3, XpoHnueckas ¢asa;
IIPOMEXKYTOUHBIH puck-2 o mkane DIPSS+» u nauara Tepanus
THAPOKCHMOUYeBHHOI B 03¢ 1500 mr/c. [Tanuent B ynoieTBo-
PUTEIBHOM COCTOSIHUM BBIIMCAH ISl NIPOJIOJDKCHUS JICUCHUS B
aMOyJIaTOPHBIX YCIOBHUSX.

Ipu Beinucke u3 cramuonapa B OAK - remorio6un 83 r/i;
spurpormTel 3,08x10'%/11; nefikoruter 8,8x10°/11; TpPOMOOIUTHI
493x10%/; muenouuntst - 2%; /s - 11%; c/s - 71%; Gasodusl
- 5%; so3unoduisl - 1%; MonouwuTsl - 1%; mumdounTtst - 9%;
HopMoLUTHI 5:100.

IMoBropHas rocnuranu3auus depes 10 mecsues B Jexkabpe
2013 roga B CBSI3M C YXYALICHUEM COCTOSIHUS: BBIPa’KCHHAs
ciabocTh, 00 B JIEBOM 110zipeOepbe, HECMOTPS Ha IIPUEM THU-
npoxcumoueBrHbl. B OAK - remorio6us 89 1/i1; 3pUTpOLUTEI
2,7x10"/m; netikouutsl 4,3x10%/1; n/a - 4%; c/a - 62%; >03u-
HoQubl - 3%; 6a30¢uisl - 3%; MOHOLUTHI - 3%; TUM(OLUTEI
- 25%; tpombGouuTe! 365x10%/m1; COD - 18 Mm/yac.

V3U opranos OproriHoit mojgocty ot 25.12.2013: nuddysusie
n3menenus nedenu. Crurenomeranust 190x90x130 mm. Xponu-
yeckuit xonenuctut. Heppornros ciesa: cMeriente Ha 7-8 cM.

Muernorpamma ot 28.12.2013: KOCTHBII MO3I' MAJIOKJICTOUHBIH.
IMoncuer nHa 100 xetok: 1/s 4%; c/s 75%; nmumdonutsr 20%; Mo-
HouuTh! 1%. BeposiTHO pa3BezieH nepudepruyueckoii KpoBbIo.

I'ucronoruyeckoe uccie0BaHue TPEMaHOOKONTATa MOAB3OLLI-
HoH koctu Ne3381-83 or 07.12.2013: B npenaparax — KOCTHBIN
MO3I C HEPaBHOMEPHBIM pa3pacTaHueM (UOPOPETHKYISPHOM
CTPOMBI, MECTAMH BILIOTH JIO TIOJIHOI OONUTEpaliii KOCTHO-MO3-
TOBOTO HpocTpaHcTBa. TpaGeKylibl KOCTH YTOJNIIEHBI, C HEPOBHBI-
MM JIMHUSMHY, CKJICHBAIOTCS. MHUEIIOHU/IHBIC 2JIEMEHTbI HAXOIATCS
Ha Pa3HbIX CTA/MAX CO3PEBAHMS, OTHOCHTEIBHO MHOTO OJIACTHBIX
KJICTOK. YMEHBIICHO COJepKaHUe TMM(OUIHBIX 1eMeHToB. Ko-
JIMYECTBO METrakapHOLMTOB yBelMueHo, focturaer 30-35 B mone
3peHHMS, BUJIHBI KaK B CKJICPO3MPOBAHHBIX y4acTKaX, TaK M B 30-
Hax MaJoi KileToyHocTH. Benmmuuna nx neGonbiuas, hopma B oc-
HOBHOM OKpYIVIasi, OTIIHYpPOBKa TPOMOOLMTOB MAJIOYUCIICHHAS.
OpHUTPOI033 YTHETEH, HO TPOCIEKUBAIOTCS BCE IPOMEKYTOUHBIC
KJIeTKH pocta (puc. 6,7).

Puc. 6. Knemxu kocmnozo mo3ea pacnonosicensi cpeou Koid-
2eHosbix 8010KoH. I emamoxcunun-s03un. Yeenuuenue x100
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Puc. 7. Buipasicennviti muenopuopos. Iemamokcunun-303uH.
Veenuuenue x100

Ha ¢one npuema rugpoxcuMoueBrHbl B 103¢ 1500 Mmr/cyr,
nesarperanTHoll Tepanuu (Tpom6o ACC 100 wmr/c) pasmepsl
CeJIE3eHKN yMEHbIIWINCh 10 14x10 cM, moBbICHIICS ypOBEHb
remMoroounHa 10 95 r/i1; KonmdecTso JeikoruTos 4,7x10°%/1; Ha-
Gmomascst TpomboriuTo3 408x 107/,

Cnycts 9 MecslieB BHOBb TOCIUTAIN3ALMS B CBS3H C aHEMHU-
eif (ypoBeHb remorioOnHa 62 T/1I, KOJMYECTBO 3PUTPOLMTOB
2,1x10'%/1) u Tpomborronenueit (141x10%m). Pasmepsr neuve-
HM ¥ CEJIe3€HKU BBICTYIAIOT U3 Moj pebepHOro kpas Ha 4 cM
u 10 cM, coorBeTcTBeHHO. Hauar Kypc XMMHOTEpANnuy MajlbIMU
J03aMH [UTO3nH-apabuHo3uaa (20 Mr/kr) B Teuenue 21 qus, re-
MOTpaHC(y3uH. BblncaH ¢ HE3HAYUTEIBHBIM YIYYIICHHEM U
pEeKOMeH/1aliueit IPOJJOJDKEHHS JICUCHHUS THIPOKCUMOYEBUHOMN B
nose 1500 mr/cyt. B mocnenyromeM 4acTble TOCIUTANN3ANNH
B CBS3U C HEYKJIOHHBIM IPOTrPECCHPOBAaHUEM 3a00JICBaHUs, CO-
HPOBOXKAIOIIMMCS TSDKEIIBIM aHEMHYECKUM CHHIPOMOM M 3a-
BHCHMOCTBIO OT FéeMOTpaHC(y3Hid.

B Hos16pe 2015 1. rocrUTanu3upoBaH Mo SKCTPEHHBIM MOKa-
3anusam: B OAK ot 05.11.2015: remoriobun 53 r/m1; sputponu-
oI 1,6x10"%/11; neiikorutsr 2,6x10°/1m; TpomGormTer 67,0x10%/71;
COD 25 mm/uac. Mukpockomust: 6mactsl 3%; Muenouuts! 4%;
metamuenonutsl 1%; n/st - 13%; c/s1 - 56%; 203uH0dmIs! - 1%);
6azoduisl - 1%; MoHOIWMTHI -5%; mumdouute! - 16%. BHOBB
NpOBENIeH Kypc JedeHus: nuro3apoM B jgo3e 30 mr/kr (Nell),
TpaHCQy3uu PUTPOLUTAPHOIT Macchl. OTMEUECH MOIOKHUTENb-
HbIH 3Q(PEeKT B BUIE YMEHBIICHHS Pa3MEPOB CENE3eHKH ¢ +16
o +8 cM; medyenu ¢ +6 cMm 10 +3 cm. [lognepxuBarommas Xu-
MHOTEpaIus MpoaoKalach THAPOKCUMOUEBUHOM B 103e 1500
mr/cyT. B deBpaine nposeneH ouepeqHON Kype XMMHOTEpAUU
MaJIbIMM J03aMH LIUTO3apa, MOCIIe KOTOPOro MAIMEHT B TEUCHHUE
IECTH MECSIeB He 00paIaicst 1 TobKo B okTs0pe 2016 1. ro-
CIUTAJIM3UPOBAH B TSHKEJIOM COCTOSHHH C ITyOOKOH aHeMuel u
BBIPAXXECHHOI! CIJIEHOMETaInel, 3aHUMAIOLIEH BCIO JIEBYIO TO-
noBuHy OpromHoii nonoctu (+21 cm). Ilpu nocrymnennn OAK
nokasan: reMorniodun 45 r/i; neiikorutsl 1,53x10%/1; TpomGo-
utel 20,0x10%m; COD 60 mm/uac. Mukpockorusi: 61actsl 6%,
MeTaMUeNIOUTHI - 1%; /51 - 12%; /st - 38%; 203uHOGMIBI - 1%);
6azoduisl - 3%; MOHOLMTHI - 8%; mumdouTs! - 31%; 3puTpo-
HopMmoOmacTsl - 1:100.

B cBsi3u ¢ yrpo3oif paspbiBa CEIE3€HKH M TSKEIOW remMo-
TpaHC(yY3MOHHOIl 3aBUCUMOCTBIO MPOBEACHA CIUICHIKTOMHUS
(23.11.2016). Makponpemnapar: 45x20x10 cM, mI0THas, HEPOB-
Has. Bec — 2600 mr. Onepanys OCI0KHUIACH NPHUCTCHOUHBIM
TpoMOO30M MOPTAILHON M CelIe3eHO4HOH BeH. [IpoBoxuiach
AHTHMKOATYJISHTHAs, JIe3arpEraHTHast U IOJICP/KUBAOIas XH-
MHOTEpaIus rHIpOKCUMOYEBUHON B CyTouHOH 03¢ 1500 MI.

Ha sTom 3Tane HaOmIoeHs KOHCTaTHPOBAaHA TEPMUHAIIbHAS
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(asa nepBuuHOrO0 MUeI0GpuUOPO3a, rpyIIa BEICOKOIO prcKa - 3
o DIPSS+. CocrosiHue nocie CrieHIKTOMHU. OCIIOXKHEHUS:
nocTTpaHcy3noHHasT Ieperpyska »ene3oM. [IpucTeHOuHbIH
TpoMO MOPTaILHON U CEJIe3EHOYHOM BEH.

C nexabps 2016 1. k Tepanuu THAPOKCUMOYEBUHOM 100aBICH
anbda-uatepdepon no 3 miuH 3 pasa B Hegeno. B mapre 2017
I. — CPOUHAsl TOCHMTAIN3ALHS B CBSI3U C Tspkenoit anemueit (Hb
- 51 r/n) u TpomGouuTozom (589x10°1m). KosmuecTBo jeiKkouu-
TOB - 13,6x10%1; COD — 45 MM/4ac; MUKPOCKOMUSL: OJIacThl -
5%; metamuenonutsl - 3%; /st - 3%; c/g - 27%; 303uHODUITEI
- 1%; monOUUTHI - 6%; TUMPOIHTEI - 55%.

VnbTpasBykoBasi Jonmieporpagus COCy[IOB IIEUEHH OT
05.04.17r.: I'enatomeranust. KpoBoTok B mopTajbHON BeHE He
HapylleH. ['eMoanHaAMUYECKUX CTEHO30B, TPOMOO30B HE BBISB-
nero. [IpoBoauircek TpaHC(y3UH SPUTPOIIUTAPHON MACCHI, HH-
TpoH A 1o 3 MiIH 3 pasa B JieHb. BbInMcan ¢ pekoMeH1auusIMu
HPOJOJKUTE IPHEM TUApOKCUMOo4YeBUHBI 1500 MI, HHTPOH A.

C urons 2017 . o stuBaps 2018 . manMeHT HAXOAWJICS Ha
amOy1aTopHOM HaOJIIOCHHH U MOJTy4Yall KOMOMHUPOBAHHYIO Te-
paruio rUIpOKCUMOYEBHHON ¢ anbda-uaTepdepoHom. B csi3u
C YXYAUIECHHUEM COCTOAHNSA HEOAHOKPATHO I'OCIIMTAJIM3UPOBAH B
reMaToJIOTMUECKOe OT/EJICHHE MHOTONPO(GMIBHON OOIBHULIBI
Nel r. Hyp-Cyaran. B OAK ot 08.01.2018: remorio6un 69 r/x;
neiikoruthl 13,0x10%1; TpomGoumTer 67,0x10%1, COD 39 Mm/
gyac. Mukpockonust: 6mactel - 30%; muenorutsl - 34%; n/s -
3%; c/st - 13%; s03un0oduis! - 1%; 6azoduist - 1%; MoHOLH-
ThI - 8%; umdorutsl - 10%; HOpMouuThl 476:100. B cBsizu ¢
TpaHchopmaIel IepBUYHOro MueaoGuopo3a B OCTPhIH MHE-
JIOOJIACTHBIH JICHKO3 Ha3HAYEHbl KypChl JICUEHHS ACLUTAOUHOM
(maxoreH 34,5 Mr) exemecs4HO Ha (OHE reMOTpaHC(y3HOHHOM
W XeJIaTHOM Teparnuu dkcumkanaom mo 500 Mr x 2 pasza B JCHb.
IIpoBeneno 12 kypcoB xumuorepanuu nenuradbunom. Jloctur-
HYTO JIMIIb KIIMHUYCCKOE YIIY4YIICHUE: HECKOJIBKO YMCHbIA-
JIUCh pasMEpPhbI NICYCHU, ITOTIIMBOCTDb U ciabocts. B MEPEPLIBE OT
KYPCOBOTO JICYEHHS IIPOBOJIMIIACH TTO/ICPIKUBAIOIIAST XUMHOTE-
panus ruapoxkcumodeBuHoi (500 mr 1 pa3 B cyTkn).

HOCJ’[C}IHHH rocoyraiim3anus B CBA3U € YXYALICHUEM COCTO-
saus 10.05.2019, xorna nmossBMIMCH 0OJIM B KOCTSIX, OJIBIIIIKA,
cepaleOreHre U BbIpaXeHHas cinabocth. bpuranoit ckopoii
HOMOIIM JIOCTAaBJICH B NPHUEMHBII TOKOW MHOromnpoduibHOM
6ompHuIEI Ne 1 1. Hyp-Cynran. B OAK: remorio6un 60 1/7;
TpomOoumThl 42,0x 10%/1; netikountsl 37,7x10%/1; Gnactel 66%;
/s - 5%; ¢/ - 21%; MOHOIUTSI - 2%; muMbonuTsl - 6%; COD
52 mm/4dac. B cBsi3H ¢ TSDKECTBIO COCTOSIHUS OOJIBHON IKCTPEHHO
rOCIIUTAIIM3UPOBAH B TeMaTojoruyeckoe otaeneHue. Ilpu oc-
MOTpE COCTOsIHUE KpaiHe Tsokenoe. KoxkHble TOKpOBbI OJIeIHO-
3emucroro npeta. Y/ - 24 B MuH. AyCKyIbTaTHBHO B JIETKHX
JABbIXaHUE€ BE3UKYJIAPHOC, BIIAYKHBIC XPUIIbI B 3a/THE-HMKHUX OTIAC-
nax rpyaHoit kietku. Carypars 6e3 kuciaoposa 85%, Ha KUciopo-
ne 97%. Tonsl cepia ociadleHHO! 3ByuHOCTH, Taxukapaus YCC
120 B mun, A1 80/50 MM pt. cT. KuBOT yBenu4eH B 00bEMe 3a cHeT
renaromeranuu u acuura. 11.05.2019 B 18:55 B cBsi3u ¢ Hapacra-
IOILEH CeplIeYHO-COCYAUCTON U ABIXaTeNIbHON HEI0CTaTOYHOCTBIO
HepeBe/ieH B peaHUMalMOHHOe oTneseHne. PruopoOpoHXOCKOus
ot 11.05.2019 - xocBeHHbIE MPU3HAKK OTeKa Jierkux. CocTosHue
HOCJIe CaHAIMU OPOHXHUAJIBHOTO JAepeBa.

Cocrosinue 0O0JBHOTO MPOTrPECCUBHO YXYIIIAIOCH U, HECMO-
Tpsl HA UHTEHCUBHYIO PEAHMMAIIMOHHYIO TE€paluio, HaACTyIIHIa
OCTAHOBKa CepJeYHOM nesrenbHocT, B 19:10 koHCcTaTHpoBaHa
OuoNorHYecKasi CMepTh.

WHTepec mpecTaBIeHHOTo KIMHUYECKOTO CITydasl 3aKiIIouaeT-
Cs1 B TOM, YTO HECMOTPS Ha CBOEBPEMEHHYIO JUarHocTuky [IM®
C YCTaHOBJICHHEM HPOMEKYTOYHOIO PHUCKa-2 B COOTBETCTBHU CO
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mkanoir DIPSS+, npoBeneHne CIUICHIKTOMUM M BBISBIICHHE T'e-
Tepo3urotHoit MyTarmu B rene JAK?2, tpanchopmariysi B 0CTpbIii
neiiko3 y 6onbHoro T., 53 set HacTynuiia J0CTaTOYHO PaHo.

Takum 00pa3oM, CYIIECTBYIOIIME Ha CETrOAHSIIHUI JEHb
METOJbl JieueHHUs1 mnauueHToB ¢ [IM® HanpapieHbl Juilb Ha
CICPKUBAHUE TIPOTPECCUPOBAHHUS 3a00I€BaHHUS, TPOPIIAKTUKY
OCJIOKHEHHMH U KyTUPOBaHHE CUMIITOMOB OoJie3HH. EnuHCTBEeH-
HBIM PaJMKaIbHBIM CIIOCOOOM JICYCHHUSI OOJILHBIX MEPBUYHBIM
MHET0(GHOPO30M SBIISCTCS aJUIOTCHHAs] TPAHCIUIAHTAIUS Te-
MOIIOATUYECKUX CTBOJIOBBIX KJIETOK, HMCIOJIb30BAHHUE KOTOPOH
COMPSIKEHO C BBICOKUM PUCKOM JIETAJIbHOCTU U OCJIOKHEHUH. —

Jlnst ynydmienus BebkuBaeMocTy 60mbHbIX [IM® pekomeHty-
eTCsl IPOBEJCHHE MOJIEKYIISIPHO-TEHETHUECKON BepuduKanuu
3a00JIeBaHMs ¥ CTPATH(PUKAIINK C UCIIOIb30BaHHEM MexTyHa-
POMHOM mIKabl OIeHKH mporuo3a DIPSS+ st BeIOOpa Tak-
THUKH JICYCHHUS.
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and management. //

SUMMARY

CLINICAL, MORPHOLOGICAL AND MOLECULAR
GENETIC FEATURES AND PROGNOSTIC FACTORS
OF PRIMARY MYELOFIBROSIS. A CASE OF PRIMARY
MYELOFIBROSIS TRANSFORMATION INTO ACUTE
MYELOID LEUKEMIA

Baidurin S., Bekenova F., Rakhimbekova G., Abdullina B.,
Nakysh A.

NJSC “Astana Medical University”, Department of Internal
Medicine with a course of nephrology, hematology, allergology
and immunology

Primary myelofibrosis is a common disease from the group
of Ph-negative myeloproliferative diseases. The article presents
modern data on the pathogenesis of Ph-negative myeloprolif-
erative diseases, as well as diagnostic criteria, treatment tactics
and prognosis factors for primary myelofibrosis. A clinical case
of transformation of primary myelofibrosis into acute myeloid
leukemia is described.

Purpose of the study - to present up-to-date information on
the pathogenesis, diagnostic criteria, principles of treatment and
prognostic factors of primary myelofibrosis, as well as to present
a clinical case of transformation of primary myelofibrosis into
acute myeloblastic leukemia.

According to modern concepts, for the early diagnosis of pri-
mary myelofibrosis, along with the clinical and morphological

© GMN

methods of examining patients, molecular genetic verification of
the disease is extremely important. To improve the survival rate
of patients with primary myelofibrosis, molecular genetic verifi-
cation of the disease and stratification for the choice of treatment
tactics are necessary.

Keywords: primary myelofibrosis, diagnostic criteria, prog-
nostic factors, stratification, treatment tactics

PE3IOME

KJIUHUKO-MOP®OJIOTHYECKUE U MOJIEKYJISIP-
HO-TEHETUYECKUE OCOBEHHOCTU [IIEPBUU-
HOI'O MUEJO®UBPO3A U ®AKTOPBI IIPOIHO3A.
OINMCAHME CJYYASI TPAHC®OPMAIIUM ITEPBUY-
HOI'O MUEJIO®HUBPO3A B OCTPbIII MUEJIOBJIACT-
HBIN JIEMKO3

Baiinypun C.A., bekenosa ®.K., Paxuméexona I'A.,
Aonyanunaa B.K., Hakpim A.T.

HAO «Meouyunckuu ynusepcumem Acmana», Hyp-Cynman,
Kaszaxcman

IepBuunbiii Muenopubpo3 — yacto BeTpeyaroiieecs: 3a0o-
JeBaHue M3 rpynibl Ph-HeraTnBHBIX MueIonponudepaTuBHbIX
3aboneBanuii. B crarbe mpeicTaBiIeHbl COBPEMEHHbIC JAHHbIC
0 naroreHe3e Ph-HeraTuBHBIX MuENONpOIU(EpaTHBHBIX 3a00-
JIeBaHUH, a TaK)Ke JMarHOCTHYECKHE KPUTEPUH, TAKTHKA Jiede-
HUS ¥ (aKTOPBI IPOTHO3a HepBUYHOro Muesopudposa. Onucan
KIMHUYECKUH Cilydail TpaHc(opMaluy epBUYHOro Mueiaodu-
Opo3a B OCTPBIN MHEI00IACTHBIN JIEHKO3.

Llenb nccnenoBaHUs - IPEICTaBUTh COBPEMEHHbIE CBEACHUS
0 MaroreHese, KPUTEPHUAX JMArHOCTHKH, NMPUHIMIAX JEUCHHs
U TPOTHOCTHYECKUX (haKTOpax MEepBUYHOrO Mueaopudposa, a
TaKOKe OIKCaTh KIMHUYECKUH cilydail TpaHc(hopMaliy nepBuy-
Horo Muenodudpo3a B 0CTPhIA MUEIOOIACTHBIN JICHKO3.

ComracHO COBPEMEHHBIM TIPE/ICTABICHUAM, ISl paHHEH J1a-
THOCTHKH IIEPBUYHOr0 Muenoduoposa, Hapsay ¢ KIMHUKO-MOP-
(osIornuecKUMH MeTofaMu 00C/IeIOBaHUS MALMEHTOB, BECbMa
3HAYMMBIM SIBIISIETCS MOJICKYJISAPHO-T€HETHYecKast BepH(pHKa-
nus 3a0oneBanus. [t ylydIleHUs BbDKMBAEMOCTH OOJIBHBIX
MePBUYHBIM MUEN0(huOpPO30M HEOOX0AMMa MOJIEKY/ISIPHO-TeHE-
TUYecKas Bepudukanus 3a00J1eBaHus U IPOBeACHHE cTpaTthdu-
KallMK UL BBIOOPA TAKTHKH JICUCHHMS.
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LPLAND ADRB2 GENE POLYMORPHISMS: RELATIONSHIP
WITH LIPIDS AND OBESITY IN KAZAKH ADOLESCENTS

'Adiyeva M., 2Aukenov N., 'Kazymov M., 'Shakhanova A., 'Massabayeva M.

'Semey Medical University; “Ministry of Health of the Republic of Kazakhstan,
Department of Health and Human Resources, Nur-Sultan, Kazakhstan

Adolescent obesity is recognized as one of the biggest public
health concerns. According to the World Health Organization
in the world in 2016, 340 million children and adolescents
aged 5 to 19 years were overweight or obese. The prevalence
of overweight and obesity among children and adolescents
aged 5 to 19 years has risen sharply from 4% in 1975 to over
18% in 2016. In 2018, an estimated 40 million children under
the age of 5 years are overweight or obese [1]. In Kazakhstan,
as shown by the epidemiological monitoring of childhood
obesity, the situation is even slightly worse than the global
average. According to the state health development program
of the Republic of Kazakhstan for 2020-2025 among Kazakh-
stani teenagers (children from 10 to 19 years), 5% are obese
and 20% of children are overweight. Risk factors for adoles-
cent and childhood obesity include genetics, environmental
factors, and excessive consumption of fast food, decreased
physical activity, and family stress [2]. Given the alleged
heritability of BMI, genetic approaches can be a useful tool
for analyzing mechanisms related to weight regulation and
understanding susceptibility to obesity [3].

Genetic predisposition has a fundamental role in the develop-
ment of obesity and overweight. The 12th version of the hu-
man obesity gene map includes more than 600 genes, genetic
markers, and chromosome regions directly or indirectly associ-
ated with the phenotype of obesity [4]. The mechanisms of the
formation of cardiovascular pathology in obesity are associated
with hormonal and metabolic abnormalities caused by the ac-
cumulation of adipose tissue.

The key role among them is played by the development of
insulin resistance (IR) of compensatory hyperinsulinemia, be-
ing a link between impaired glucose tolerance, arterial hyperten-
sion, and dyslipidemia [5]. In addition, insulin resistance and
dyslipidemia are often observed in obese individuals already in
childhood [6].
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The genes that form the polygenic system individually give a
weak effect, only determine the tendency to excessive accumu-
lation of adipose tissue, and the degree of manifestation depends
on environmental factors [7]. In this regard, the study of the re-
lationship of genetic factors determining the predisposition to
the development of the main disorders characteristic of obesity
by a complex of clinical, metabolic and environmental factors in
obese adolescents is of particular relevance. A promising direc-
tion is the study of the structural features of genes involved in
lipid metabolism disorders (LPL/S447T) and the risk of diabetes
and obesity (ADRB2/GIn27Glu).

Lipoprotein lipase (LPL) catalyzes the hydrolysis of triglyc-
erides from circulating very low density lipoproteins and chylo-
microns and delivers derivatives of fatty acid lipoproteins to adi-
pose tissues for storage or oxidation in muscles [8]. Mutations
in the LPL or pathological LPL lead to hypertriglyceridemia,
dyslipidemia, which lead to various disorders, such as coronary
heart disease, hypertension, and obesity [9].

Type 2 beta-adrenergic receptors (ADRB2) stimulate lipolysis
in fat cells [10] and are involved in mobilizing fat from fat cells
to produce energy in response to hormones (adrenaline, norepi-
nephrine) and stimulate glycogenolysis to meet energy needs.
The Glu27 allele tends to increase body mass index, body fat
mass and type 2 diabetes, as well as to suppress lipid oxidation
[11]. The amino acid replacement of GIn27Glu in the ADRB2
gene leads to receptor resistance to agonists, which is accompa-
nied by hypertriglyceridemia and obesity [12].

In an obese state, adipose tissue undergoes a constant excess
of energy, so that over time the ability of this tissue to accumu-
late lipids can be exceeded, and adipose tissue that can respond
to this excess can reduce the expression of genes involved in
the processing and storage of lipids. If this happens, adipose tis-
sue may begin to work incorrectly, which over time will lead to
metabolic disorders.
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Thus, the aim of this study was to study the effect of polymor-
phisms of the LPL gene and ADRB2 gene on body weight and
lipid spectrum in adolescents of Kazakh nationality.

Material and methods. In total, 184 adolescents of Kazakh
nationality aged 15 to 18 years old who were studying in high
school in Semey were selected by random sampling. The main
group included 70 overweight adolescents (BMI>23.5), and the
control group included 114 adolescents with normal physique
(BMI<23.4). The inclusion criteria in the study were age, over-
weight for the main group and face (BMI>23,5), with normal
weight (BMI<23,4) for the control group. The determination
of body mass index (BMI) was calculated by the formula body
weight (kg)/height (m?). Waist circumference and hip circum-
ference were also measured. The study did not include adoles-
cents with diabetes mellitus, hormone therapy, heart defects, and
a history of malignant neoplasms, heart and/or kidney failure,
mental illness, and congenital endocrine pathology.

DNA extraction was performed with QIAamp DNA Mini Kit
(QIAGEN) kits. DNA was evaluated using a NanoDrop 1000
spectrophotometer (Thermo Scientific, Waltham, MA, USA) with
wavelengths of 230, 260, and 280 nm. The isolated DNA was fro-
zen and stored at -20°C. Genotyping was performed by real-time
PCR using a CFX 96 instrument (Bio-Rad, CA, USA). A working
mixture for amplification of rs1042714 and rs328 DNA polymor-
phisms in a total volume of 20 pl was prepared in the presence of
TagMan Genotyping Master mix and 5 pl of DNA. All reagents
for amplification of Synthol production (Russia). The amplificatio
program for the SNP genes ADRB2 (rs1042714) and LPL (rs328)
included preliminary denaturation at 95°C for 3 minutes, then 40
cycles of 95°C for 15 seconds and 65°C for 40 seconds.

The determination of the level of total cholesterol, LDL,
HDL, triglycerides, glucose, and fasting blood serum was car-
ried out by the chemiluminescent chain method using a Cobas
Integra 400 plus biochemical analyzer (Roche Diagnostics,
Switzerland). Specific proteins of apoAl, apoB and insulin in
the blood serum were carried out in the Olympus Clinical Di-
agnostic Laboratory, which is the subject of accreditation ac-
cording to ISO 15189: 2012. All reagents are Roche Diagnostics
GmbH (Germany).

All adolescents participating in the study and their parents/
egal representatives were introduced to the study objectives
and upcoming procedures. All (parents/legal representatives)
received informed written consent to participate in the study
and the processing of personal data. The study was approved
by the Local Ethics Committee of the Semey Medical Univer-

sity (meeting minutes No. 6 dated 06.16.2017) and meets the
requirements of the Helsinki Declaration of the World Medical
Association.

Statistical analysis was performed using the IBM SPSS Statis-
tics Version 21 package (International Business Machines Corp.,
Armonk, NY, USA), and/or Microsoft Office Excel

For descriptive statistics of quantitative variables, Mann-
Whitney or Kruskal-Wallis tests were used. Comparison of the
frequencies of genotypic distributions between the groups used
the %2 criterion. The associative signal was characterized by the
odds ratio (OR), its 95% confidence interval, and statistical sig-
nificance (p value). Comparison between groups was performed
using multivariate logistic regression analysis. Associative ge-
netic analysis took into account age and sex data. Differences
were considered statistically significant at p<0.05. The deviation
of the frequencies of genotypes from Hardy-Weinberg equilib-
rium was evaluated using the y2 test.

Results and discussion. In total, 184 adolescents of Kazakh
nationality took part in the study, including boys n=62, girls
n=122. Among boys, the average age was 16 (95%: 15.77-
16.23) years, among girls the average age was 16.07 (95%:
15.90-16.23) years old.

The average BMI for boys was 23.61 (95%: 22.75-24.46), and
for girls 22.01 (95%: 21.39-22.63). When comparing the aver-
age BMI by sex, it was found that in boys the BMI was signifi-
cantly higher compared to girls (Mann — Whitney test=2746.5
p=0.002). When considering the average values of biochemical
parameters between BMI groups, the difference in average val-
ues was revealed only in the levels of TG (p=0.011) and glucose
(p=0.001). For other biochemical indicators, the difference in
average values between BMI groups was not found.

The frequency of gene polymorphisms can be seen in table 1.
The frequency of the CC, CG, GG genotypes of the rs1042714
polymorphism of the ADRB2 gene was 58%, 38%, 9%, respec-
tively. And the frequency of the CC, CG, GG genotypes of the
rs328 polymorphism of the LPL gene was 45%, 48%, 7%, re-
spectively. Both polymorphisms did not deviate from the bal-
ance of the Hardy-Weinberg law.

When conducting a comparative analysis of the frequency
distribution of the alleles and genotypes rs328 of the LPL gene
and rs1042714 of the ADRB2 gene with BMI groups, no statisti-
cally significant difference was revealed (table 2). When con-
ducting multivariate logistic regression between the BMI groups
and rs1042714 polymorphisms of the ADRB2 gene (p=0.58)
and rs328 of the LPL gene (p=0.12), no relationship was found.

Table 1. The frequency of genotypes of polymorphisms of the ADRB2
and LPL genes among adolescents in the Kazakh population

SNP Hardy-Weinberg All Age Female Male
P value
ADRB2 (1s1042714)
CcC 106 (58%) 16.06 (9%) 73 (60.3%) 33 (52.4%)
CG 0.69 69 (38%) 15.99 (11%) 41 (33.9%) 28 (44.4%)
GG 9 (5%) 16.33 (33%) 7 (5.8%) 2 (3.2%)
LPL (rs328)
cC 83 (45%) 16.18 (1%) 53 (43.8%) 30 (47.6%)
CG 0.083 89 (48%) 15.94 (1%) 59 (48.8%) 30 (47.6%)
GG 12 (7%) 15.83 (21%) 9 (7.4%) 3 (4.8%)
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Table 2. Comparative analysis of the frequency distribution of alleles
and genotypes for 2 gene polymorphisms among adolescents of the Kazakh population with a body mass index

Alleles and geno- Allele and genotype frequency
types p CI 95%OR
BMI> 23,5 (n=70) BMI<23,4 (n=114)
ADRB2
C 109 172 1.145 0.694-1.888
G 31 56 0597 0.874 0.530-1.440
c/C 43 63 1.00
C/G 23 46 0.580 1.365 0.725-2.571
G/G 4 5 0.853 0.217-3.360
LPL
Allelest ;;1: geno- Allele and genotype frequency p o 95%OR
BMI> 23,5 (n=70) BMI<23,4 (n=114)
C 97 158 0.999 0.633-1.577
G 43 70 0998 1.001 0.634-1.579
c/C 29 54 1.00
C/G 39 50 0.141 0.689 0.372-1.274
G/G 2 10 2.685 0.551-13.087
Table 3. Data on biochemical parameters in apoAl groups
All (n=182) ApoA1<1.09 (n=50) ApoA1>1.09 (n=132)
Parameter P value
Me; Q1-Q3 Me; Q1-Q3 Me; Q1-Q3
TC *(mmol/l) 4.37;,3.61-4.81 4.01; 3.46-4.54 4.16;3.71-4.91 0.159*
HDL (mmol/l) 0.66; 0.24-0.99 0.08; 0.37-0.51 0.42;0.02-1.23 0.018
LDL (mmol/1) 1.85;1.37-2.16 1.90; 1.47-2.18 1.91; 1.29-2.16 0.230
TRG (mmol/1) 1.47; 1.24-1.71 1.42;1.23-1.59 1.50; 1.23-1.72 0.173
Glucose (mmol/1) 5.18;4.33-5.88 4.96; 4.54-5.59 5.0;4.20-4.90 0.977
Insulin (SI/ml) 9.26; 3.4-12.55 4.25;2.7-5.95 7.10; 3.7-13.9 0.001
HOMA IR 2.21;0.67-2.71 1.09; 0.62-1.45 1.64; 0.82-3.05 0.001
ApoB (g/) 0.58; 0.49-0.67 0.86; 0.47-0.62 0.58; 0.5-0.68 0.030

* - statistical significance. **TC — total cholesterol, HDL — high density lipoprotein,
LDL —very low density lipoprotein, TRG — triglycerides, ApoB — apolipoprotein B

When comparing the average values of biochemical param-
eters by sex, the difference in average values was found only
in apoAl (p=0.008), and in other indicators, such as TC, HDL,
LDL, TRG, glucose, insulin, IR, ApoB, there was no difference
between the sex.

When considering the mean values of biochemical parame-
ters between the apoA1 groups, the difference in mean values
was revealed in the levels of HDL, insulin, insulin resistance
index and apoB. For the rest of the biochemical parameters,
no difference in mean values between the apoA1l groups was
found (Table 3).

When conducting multivariate logistic regression, it was
found that the G allele of the rs328 polymorphism of the LPL
gene reduced the risk of developing A1 hypoapolipoproteinemia
compared to the C allele, and when studying multivariate lo-
gistic regression between the ADRB2 gene 1s1042714 polymor-
phism and apoA1 groups, no relationship was found (table 4). It
was also found that the dominant model of rs328 polymorphism
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of the LPL gene is associated with a low risk of A1 hypoapoli-
poproteinemia. The C/G and G/G genotypes reduce the risk of
developing hypoapolipoproteinemia Al by 0.22 and 0.46 times,
respectively, compared with the C/C genotype. Also, the domi-
nant model of rs328 polymorphism of the LPL gene showed that
the C/G + G/G genotypes reduce the risk of A1 hypoapolipopro-
teinemia by 0.24 times. In turn, the heterozygous variant C/G
reduces the risk of developing hypoapolipoproteinemia Al by
0.24times compared with the homozygous C/C + G/G.

When studying the LPL gene and apoAl groups, we found
that the risk of hypoapoproteinemia A1 was associated with the
rs328 polymorphism of the LPL gene (p = 0.002) and the odds
ratio for the C/G genotype was 0.22 (CI 0.10-0.46), and for the
G/G - 0.46 (C10.11-0.96), and when studying the relationship of
the ADRB2 gene with apoA1l groups, no relationship was found
(p=0.257).

In the present study, low levels of apoA1 were more common
in girls compared with boys. Also, a statistically significant in-
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Table 4. The relationship of rs328 and rs1042714 with apoAl groups (n=184)

ApoAl1<1.09 | ApoA1>1.09
Model Genotype OR (95% CI) P-value AIC BIC
(n=50) (n=132)
Cc/C 11 (22%) 72 (54,5%) 1.00
Codominant C/G 36 (72%) 51 (38,6%) 0.22 (0.10-0.46) 2¢e-04 202,4 212.1
G/G 3 (6%) 9 (6,8%) 0.46 (0.11-1,96)
. C/C 11 (22%) 72 (54,5%) 1.00
Dominant le-04 201,7 208.1
C/G-G/G 39 (78%) 60 (45,5%) 0.24 (0.11-0.50)
. C/C-C/G 47 (94%) 123 (93,2%) 1.00
Recessive 0.84 218 224.4
G/G 3 (6%) 9 (6,8%) 1,15 (0.30-4,42)
. C/C-G/G 14 (28%) 81 (61,4%) 1.00
Overdominant <0.0001 201,5 207,9
C/G 36 (72%) 51 (38,6%) 0.24 (0.12-0.50)
Log-additive - -—- --- 0.42 (0.24-0.74) 0.0018 208,8 214,6
Relationship between rs1042714 and apoA1l groups (n=184)
C/C 31 (62%) 73 (55,3%) 1.00
Codominant C/G 15 (30%) 54 (40.9%) 1.53 (0.75-3.11) 0.26 215.7 225.4
G/G 4 (8%) 5(3.8%) 0.53 (0.13-2,11)
) Cc/C 31 (62%) 73 (55,3%) 1.00
Dominant 0.41 215.2 221.6
C/G-G/G 19 (38%) 59 (44,7%) 1.32 (0.68-2.57)
. C/C-C/G 46 (92%) 127 (96.2%) 1.00
Recessive 0.26 213.7 220.2
G/G 4 (8%) 5(3.8%) 0.45 (0.12-1.76)
) C/C-G/G 35 (70%) 78 (59,1%) 1.00
Overdominant 0.17 215.1 221.5
C/G 15 (30%) 54 (40,9%) 1.62 (0.80-3.24)
Log-additive -—- - - 1.07 (0.62-1.87) 0.8 214.8 221.2

crease in BMI was more common in boys compared with girls.
We found that apoA1 levels were associated with HDL, insulin,
insulin resistance index, and apoB. Low apoA1 levels were more
common in adolescents with low HDL cholesterol and elevated
levels of insulin, insulin resistance index and apoB, which is
consistent with other studies.In studies conducted in the Chinese
population, serum levels of HDL-C and ApoA1 were higher in
women than in men, they also did not have a significant diffe -
ence in the levels of TC, TRG, LDL-C and ApoA1l with ApoB
between the two sexes [13]. Freitas et al. in a study among obese
adolescents, plasma LDL and VLDL were higher in girls than
in boys and were independently associated with multiple lipid
markers, while increased LDL was influenced by gender, age,
puberty, BMI and waist size in adolescents with obesity [14].

We found that the rs328 polymorphism of the LPL gene is as-
sociated with the risk of A1 hypoapolipoproteinemia in adoles-
cents in the Kazakh population and the G allele reduces the risk
of A1 hypoapolipoproteinemia by 0.42 times compared with the
C. Binsch et al. investigated basal levels of growth hormone
in blood serum, which positively correlated with triglycerides,
HDL, apoA-I and apoA-II and negatively with LPL activity
[15]. Wood A.C. and et al provide evidence that the minor allele
of variant LPL S447X is associated with large VLDL diameters
in groups defined by the lipoprotein diameter pattern, which in-
cludes small particles of LDL and HDL [16].

We also found that the heterozygous C/G genotype of the
rs328 polymorphism of the LPL gene reduced the risk of de-
veloping Alhypoapolipoproteinemia by 0.24 times compared
with the homozygous C/C+G/G genotypes. The C/G genotype
of rs328 polymorphism of the LPL gene reduced the risk of de-
veloping A1 hypoapolipoproteinemia by 0.22, and the G/G gen-
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otype by 0.46 times, and the C/G+G/G genotypes reduced the
risk of developing A1 hypoapolipoproteinemia by 0.24 times. In
studies by Wood A.C et al. the genetic variant of GG (rs328) in
European populations is associated with low levels of triglycer-
ides and low density lipoproteins [16]. Radha et al. investigated
the relationship of SNP T93G and G53C of the LPL gene among
Asian Indians with obesity and type 2 diabetes and concluded
that SNP G53C protects both from obesity and type 2 diabetes,
and SNP T93G is associated only with obesity [17].

Ishiyama-Shigemoto S. et al. conducted a study of the Japa-
nese population among obese individuals and found a higher
frequency of the G/G GIn27Glu genotype in obese individuals
compared to thin [18]. Ochoa et al. found in girls of carriers of
the G allele an increased risk of obesity, but they also did not
find any connection between GIn27Glu polymorphism and obe-
sity in boys [19]. Chou Y-C. et al. conducted a study in Taiwan
of Argl16Gly and Gly27Gly polymorphisms of the ADRB2 gene
among adolescents with obesity and revealed a reliable associa-
tion of Argl1 6Gly polymorphism with obesity in adolescent girls,
and individuals with the Gly/Gly genotype had a lower chance
of obesity [20]. In our study, the rs1042714 polymorphism of the
ADRB?2 gene was not associated with the risk of A1 hypoapoli-
poproteinemia.

Conclusions. This study showed that the rs328 polymor-
phism of the LPL gene and the rs1042714 polymorphism of the
ADRB?2 gene are not associated with the risk of obesity among
adolescents of Kazakh nationality. The study revealed that the
rs328 polymorphism of the LPL gene is associated with a risk of
A1 hypoapolipoproteinemia in adolescents of Kazakh national-
ity. It was found that the G allele of the rs328 polymorphism of
the LPL gene reduces the risk of developing A1 hypoapolipo-
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proteinemia in adolescents of the Kazakh population, while the
rs1042714 polymorphism of the ADRB2 gene is not associated
with the risk of A1 hypoapolipoproteinemia. It was also revealed
that with a low level of apoAl, high levels of insulin, insulin
resistance index and apoB and low levels of HDL are more
common, which can contribute to the development of dyslip-
idemia, obesity and cardiovascular complications in the future.
High BMI was more common among Kazakh boys compared to
Kazakh girls.
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SUMMARY

LPL AND ADRB2 GENE POLYMORPHISMS: RELA-
TIONSHIP WITH LIPIDS AND OBESITY IN KAZAKH
ADOLESCENTS

'Adiyeva M., 2Aukenov N., 'Kazymov M., 'Shakhanova A.,
"Massabayeva M.

ISemey Medical University, *Ministry of Health of the Republic
of Kazakhstan, Department of Health and Human Resources,
Nur-Sultan, Kazakhstan

The study is aimed at studying the relationship of polymor-
phisms of the ADRB2 (rs1042714) and LPL (rs328) genes with
lipid changes and weight gain in adolescents of Kazakh nation-
ality.

A total of 184 Kazakh adolescents, aged 15 to 18, were in-
cluded in the study. The main group included 70 overweight
adolescents (BMI>23.5), and the control group included 114
adolescents with normal physique (BMI<23.4).

Single nucleotide polymorphisms rs1042714 [C/G] and rs328
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[C/G] were determined by the TagMan method, using for geno-
typing the DNA of peripheral blood cells.

When comparing the polymorphisms rs1042714 of the
ADRB?2 gene (p=0.58) and rs328 of the LPL gene (p=0.12) with
a body mass index, no relationship was found. The results of
the study show that A1 hypoapolipoproteinemia was associ-
ated with the rs328 polymorphism of the LPL gene (p=0.002).
rs1042714 of the ADRB2 gene is not associated with apoAl
groups (p=0.257). A comparison of body mass index (BMI) by
gender showed that boys had a significantly higher BMI com-
pared to girls (p=0.002). Between polymorphisms rs328 and
rs1042714 did not reveal a statistically significant relationship
with the risk of obesity among adolescents of Kazakh nation-
ality. The rs328 polymorphism has an association with A1 hy-
poapolipoproteinemia in adolescents of Kazakh nationality.
rs1042714 of the ADRB2 gene is not associated with a risk of
Alhypoapolipoproteinemia.Low levels of apoA1 are more often
accompanied by low levels of HDL (High-Density Lipoprotein)
and high levels of insulin, insulin resistance index and apoB.

Keywords: LPL, ADRB2, obesity, adolescents, BMI, Al
apolipoprotein.

PE3IOME

HOJIMMOP®U3MbI 'EHOB LPL U ADRB2: B3AU-
MOCBA3b C JIMIINJAMU U O)KUPEHUEM Y KA3AX-
CKHUX IOJPOCTKOB

'AnueBa MLK., 2Aykenos H.E., 'Kazpimos M.C.,
"IlaxanoBa A.T., 'Maca6aea M.P.

'HAO «Meouyunckuii ynusepcumem 2. Cemetry, *Munucmep-
cmeo  30pasooxpanenusl, Oenapmamenm 4eno8eyecKux pe-
cypeme u nayku, Hyp-Cynman, Kasaxcman

UccnenoBana cBsizp  moiaumopdusmoB reHoB  ADRB2
(rs1042714) u LPL (rs328) ¢ u3MEHEHUSAMH JMITUI0B U POCTOM
Macchl Tejia y MOAPOCTKOB Ka3aXCKOW HAlMOHAJIBHOCTH.

HaGmronanuce 184 xa3zaXxckux MOAPOCTKOB B Bo3pacte OT 15
10 18 jer. OcHOBHYy!IO TpymnIy cocTaBuian 70 MOAPOCTKOB C U3-
ObiTouHOIT Maccoit Tena (UMT>23,5), koHTponbHYIO TprIly -
114 noxpocTKOB ¢ HOpMaJIbHBIM TejocnoxkenueM (MMT<23.4).
OpnHonykiieoTnaHble onumopdusmsl 11042714 [C/G] u 1s328
[C/G] ompenensutn merogom TagMan, Mcronb3yst Uist TeHOTH-
nuposanus JJHK kinerox nepudepuueckoii kKpoBu.

CpaBuenne momumopdusmos 1s1042714 rema ADRB2
(p=0,58) u rs328 rena LPL (p=0,12) ¢ unmekcoMm Maccel Tena
CBA3U HE BBIABWIIO. Pe3ynbrarhl MccieqoBaHMs MOKA3aIH, YTO
THIOATIONUIIONPOTeHHEMEsT Al CBsi3aHa C MOJUMOP(HU3MOM
rs328 rena LPL (p=0.002). rs1042714 rena ADRB2 He acco-
uupyercs ¢ rpynnamu anoAl (p=0.257). CpaBuenue UMT no
TI0JTy NIPOJIEMOHCTPUPOBAJIO, YTO Y TOIPOCTKOB MYKCKOT'O I10J1a
nokasaresnb IMT 3HaunMo Bblllle B CPAaBHEHUH C KEHCKUM II0-
nom (p=0.002). Mexnay nomumopdusmamu 1s328 u rs1042714

CTaTUCTUYECKU 3HAYMMOM CBSI3U C PUCKOM Pa3BUTHUS OXKUPEHUS
Cpear MOAPOCTKOB Ka3aXCKOM HAIMOHAJIBHOCTU HE BBIABIICHO.
[Monmumopdusm rs328 acconuupyeTcsi ¢ THIIOANOIUIIONPO-
TenHemMuend Al y moapOCTKOB Ka3aXxCKOW HAIIMOHAJIBHOCTH,
toraa kak rs1042714 rena ADRB2 ne cBszan. Huskuit ypo-
BEHb anoJiunonporenHa Al yamie CONpoBOXKAACTCS HU3KUM
YPOBHEM JIMIIONPOTEUHOB BBICOKOH IMIJIOTHOCTH M BBICOKHUM
YPOBHEM HHCYJIMHA, MHJCKCA HHCYIMHOPE3UCTCHTHOCTU U
anojunonporernta B.

@9boydy

LPL s ADRB2 9969501 3@ 0dm@gobdo: gemog@ommds
@030090mb6 s Lodlydby gobob dJmbodwgddo
'3.30b0dmgo, 5. dobobmgs

Bopoggs,  2b.o9396mg0,

RN NN

Yosdmyggogdgao Losdgom Labmaswmgds ,,Lsdgwoio-
6o 9bogg@lodgpo J Lgdo™; xobwsigol Lsdobolig@m,
o>sdosbygdo Aglyg@lgdol s dg3bogmgdol ©g3s@Fo-
39630, b9@-Lygamsbo, gobobgmo

33e0930L  Jobsbl  Fo@dmowagbl ADRB2 (1s1042714)
s LPL (rs328) 996950l  3mamodm®gobdol  ©sdmgowmg-
dgagool glfogans @odoy®  3geromgdgdmsb s
Fobol ds5@gdoliomsb gobobo gmmgbgdols Imbsmwgddo.

382093530 dmboFoegmds 15-0sb 18 Jansdwy 184 Im-
boMo. doBomsw xy9g8do Jgoomes 70 dnbomo kom-
b0 (mboo (BMI>23.,5), ULsgmbd®mam xyqado - 114
dmbodo bo@dsgyg@o Fmboo (BMIL23.4). ghomxghoo
b3 gm@owols  3m@odm@gobdo 151042714 [C/G] o
15328 [C/G] gobolsbmgms TagMan dgomeom, ©63-0ls o8-
04969000 3gM0gg@ogmo Lobbol gx@gogdols agbm-
B039d0bsmgol. ADRB2 9960l 151042714 3menodm@egob-
dol o LPL 9960l 15328 (p=0.12) 3m@0dm@gobdgdols
Ygomgdolol Lbgygemol dobol 0bpgJbmsb jogdomo @
aodmgmobes.  3gaggol gogagdo shggbgdl, @md Al
303m83me03m3mAgobgdos  sbmizodwgds  LPL 94960l
15328 3mg00dm@30bdmsb (p=0.002), boenm ADRB2 9960l
151042714 56 sbmEodEgds 530 1 xagugdnsb (p=0.257).
BMI-U dgoomgded Ljgbol dobgogom ohggbs, dmd BMI
3049330 360dgbganmgbo® Jowomo oym  gmambgomsb
Ygootgdom (p=0.002).

1s328 o 151042714  3me@0dm@g0bdgdl deodols
bAs@olbBogg®se 360dgbganmgsbo  3ogdo@o o@ s@lg-
dmds goboby®o gMmmgbgdol dmbodogddo Lodlybol
@0bgmob. Rs328 3m@odm@gobdo slmEodogds Al do-
3m3m@03m30MmAJ0bgdoslmsb  gsboby®o  ghmgbgdols
dmbomegddo. ADRB2 a960l 151042714 56 sbmEodmogds
Al 303ma3m@03m30mEFg0bgdools asbgoms®gdol ol -
056. ApoAl-ols @sdogn mbgl u®O™m bdodo msb sb-
o3l HDL-0l @sdoemo ©ombg s 0blyganobols do@sgo
©mby, 06Lyeobols Fobsowdwgamdol 0bwgdlbo ws apoB.

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

BJIMSTHUAE AJKOTOJIM3MA U AJTKOTOJIbHOM 3ABUCUMOCTH HA MOBBIINIEHUAE
YPOBHS NIPECTYIIHOCTHU B OBIIECTBE (MEJJUKO-ITPABOBBIE MEPBI TIPO®UIAKTHUKN)

Tanauua A.B., 2Hukurenko B.H., }Octporisia A.B., ‘Huxonaenxo T.B., Teaedpanko b.M.

!Hnemumym 2ocyoapemea u npasa um.B.M. Kopeyxoeco HAH Vkpaunwi, Kues, *Kueeckutl Hayuonansuwlii
mop2oso-axonomuyeckuil ynugepcumem, *I'ocyoapcmeennviil ynusepcumem «Kumomupcras noaumexnuxay,
*Hayuonanvras axademus Iocyoapcmeennoil noepanuyunot cayoicovl Yepaunol um. boeoana Xwenvnuykozo, Xmenvrnuyruii;
JTb6068CKULL HAYUOHALHBILL YHUBEPCUMEM 6emepUunapHoll meouyunsl u ouomexnonozui um. C.3. Iicuyvrozo, Ykpauna

AJIKOTOJIN3M — CJIOXKHBIE COIHANbHBIC siBIeHUsL. OO nX CIIOX-
HOCTH ¥ MHOTOTPAaHHOCTH CBHAETEIBCTBYET (haKT yCTOHUMBOH
CKJIOHHOCTH K aJIKOTOJIIO CaMBIX Pa3HBIX COI[HAIBHBIX CIIOEB H
poeCCHOHaNBHBIX I'PYIIT HACEJICHNUS, JIFOACH pa3iIMYHOro Co-
[HAJIBHOTO TIOJIOKEHUsI, MaTePHAILHOIO JI0CTaTKa, YPOBHS 00-
pa3oBaHMs, BO3pacTa U oJa. AJIKOTOJIM3M UMEST MEAUIINHCKIE
1 COIMAJIbHBIE TIOCIECTBHS KaK JUIs JIMIA, ero IOTpedIsIole-
ro, TaK W JUI1 OKPYXXEHHs: IOBBIIIACT PUCK YXYIIICHUS 3710-
POBBsSI, CTABUT IOJ yIpo3y Pa3BUTHE OTAEILHOIO MHIMBHAA U
oOurecTra B 1enom [2].

VIMeHHO Ha STHX SBICHUSX OazupyeTcss U aJIKOTOJIU3aLUs
HACEJICHNUS, TIOCKOJIbKY aJIKOTOJIM3AIMsl — 9TO IpOLEece, KOTO-
PBI IPOMCXOANT B OOIIECTBE BCIEACTBHE POCTa IBSHCTBA U
AJIKOTOJIN3MAa M OOBSICHSIETCSI TEM, YTO Ha COBPEMEHHOM JTare
B OOIIECTBE NPOMCXOMSAT HEraTUBHBIE HPOIECCH, KOTOPHIE B
UTOTE TPUBOAAT K CTPEMHUTEIBHOMY PAa3BUTHIO AJIKOTOJINM3MA M
HapkomaHuu [17].

AJnKoronmzanusi JaBHO HE SIBISIETCS IPOOJIEMON KaXKJI0To
OT/ICJIBHO B3ATOTO TocynapcrBa. CoBpeMeHHBIE IIoOan3anu-
OHHBIE MUPOBBIE HPOIECCH CIIOCOOCTBYIOT CO3JaHUI0 SANHOTO
IIPOCTPAHCTBA BO BceX cepax KU3HEAEITeIBHOCTH, B TOM YHC-
JIe ¥ B COLMOKYJIBTYPHOM, YTO, B CBOIO OYEpPe/lb, COCOOCTBYET
AJIKOTOJIM3AINY OTJEIBHBIX MHAMBHIOB U OOIIECTBAa B IEJIOM
[1]. Kax mpaBuio, cTaTUCTUYECKUE JAHHBIE CTPaH, B KOTOPBIX
BBICOKHE II0KA3aTeNI ITOTPEOICHNsI AJIKOTONBHBIX HAIHTKOB,
0a3upyIOTCs HCKIIOUUTENILHO Ha O(QHIHAIBHBIX JaHHBIX. AHa-
JIM3 IPOBOANMBIX Ha CETONHSIIHUH JI€Hb COIMOIOTMYECKUX HC-
CJICJIOBaHUI 1TO3BOJISIET KOHCTATHPOBATh, YTO TEHACHIUH pa3-
BUTHSI U PACIPOCTPAHEHUs aJKOTOJIHM3Ma, a TaKKe YCKOPECHHE
IIPOLIECCOB AJKOTOJM3AIMN HACEJICHNSI HE 3aBUCAT OT yPOBHS
#u3HUA. COIIacHO JaHHBIM OJHOIO U3 TaKUX UcCce]0BaHul [4],
K IIECTH CTPaHaM C Ype3MEPHBIM yIOTPEOICHNEM aJIKOTOJIBHBIX
HanmUTKOB OTHOCsATCS MHaums (41 pa3 B roxn), Jdanus (41 pas B
ron), Ascrpamust (47 pa3 B ron), Kanana (48 pa3 B rox) CILIA
(50 pa3 B rox), Benukoopuranus (51 pa3 B rox). meercst Taxoke
npyrast nHGopManus, B YaCTHOCTH, HPUBOJHUTCS COBEPIICHHO
MHasl CTaTUCTHKA 110 HauOoJee ajKOroJIM3UPOBAHHBIM CTpaHaM
(32 OCHOBY OepeTcst KOJIMYECTBO aJIKOToJIs per capita, KOTOPBIH
HCIIONB3YyeTCs B IOJT), B AECATKY TaKHX CTpaH BXOAAT ClloBaKus
(13 nutpos), Yexus (13 surpos), Benrpus (13,3 autpos), An-
noppa (13,8 surpoB), Ykpauna (13,9 autpos), Pymemus (14,4
mtpos), Poceust (15,1 nmurpos), JIutsa (15,4 murpos), Monnosa
(16,8 murpos), benapycs (17,5 murpos) [6].

OOIen3BeCTHO, YTO AJKOTOJIM3ANNS SIBISIETCS IeBHAHTHBIM
IIPOLIECCOM, KOTOPBII XapaKTepH3yeTcsl OIpeeNICHHOH JiHa-
MUKOH, KaKk B OTJICJIbHBIX CTpaHax, Tak ¥ B mupe [14]. 3noymno-
TpeOJIeHHe aJKOroJeM SBISCTCS JJOCTaTOYHO PaclpoCTPAHEH-
HBIM U ycToitunBbeIM (akTopom pucka B CIIIA, rie aTo siBneHue
(HapsiLy ¢ HapKOMaHHWEH) CYMTACTCSl MPECTYITHOH AesTeNIbHO-
CTBIO, CIIOCOOCTBYET COBEPIICHHUIO OOJiee TSHKKUX HMPEeCTyIuIe-
Hui [22]. Ocolyro 0macHOCTh NMPEACTABIACT ITOT HPOIECC JUIS
HECOBEPIICHHOJIETHHX, B CHJIy MX BO3PAcTHOH YsS3BUMOCTH,
HEYCTOHYMBOCTH IICUXHUKH, YTO CIIOCOOCTBYET Pa3BUTHIO aJIKO-
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roim3Ma, TabakoKypeHHsl H HAPKOMAHHUH CPEIN ITOH KaTeropuu
Hacenenus [20].

PacnpocTpaHeHue anKoroau3Ma HeOCPEICTBEHHO CBA3aHO C
MOBBIIICHHEM YPOBHS IPECTYIHOCTH B OOIIECTBE, YTO JIOKa3bl-
BAEeTCs UCCICJOBAaHUEM BIMSHUS aJIKOTOJIBHON 3aBUCUMOCTH Ha
MpecTynHOCTh [16]. AJIKOrOJIbHOE ONBSIHEHHUE SIBIISIETCS IPUYN-
HOM MPaKTUYECKH [IOYTU BCEX HACHJILCTBEHHBIX IPECTYIIICHUI
[10]. Anxoronu3zanus HaIpsAMyO CBsI3aHa C IIPECTYIHOCTBIO U
B CaMOM IIbSHCTBE T'€HETHYECKH 3aJIOKCHA €ro OOIIECTBEHHO
OllacHasl HAIPABJIEHHOCTb, YTO IOATBEPIKIACTCS yBEIMUCHUEM
MIPECTYIHOCTH CPEAM JIML, NOCTUrMUX 21-1eTHero Bo3pacra,
MIPSIMONIPOIOPLIUOHAIBHO YBEIMYMBACTCS MPEeCTyNHOCTh [12].
Jluna, pocrurmme ykazaHHOro Bo3pacTta Ha 5,9% waie co-
BEpIIAIOT NPECTYIUICHNUS, YTO OOBSICHAETCS pa3penieHHeM yIIo-
Tpebnenns ankoroist [7]. Upe3amepHoe moTpeOlieHne aiaKorois
CII0COOCTBYET OOIIECTBEHHOMY HETIOBHHOBEHHIO, AHTHCOLM-
QIPHOMY ITOBE/ICHHIO, COBEPIICHHIO OBITOBBIX, MEXKINYHOCT-
HBIX M CEKCYyaJIbHBIX HACUJIBbCTBEHHBIX JAedcTBull [9], a Taxxke
HaCWJIMIO C IPUMEHEHHEM OTHECTpeIbHOro opysxus [21,23].

Crie10BaTeNbHO, AJIKOIOIM3M, KOTOPBIH SBIISCTCA OCHOBOH
npolecca ajJKorojau3allud, HEraTUBHO BIIUSET HE TOJNBKO Ha
JKM3HBb OTAEJBHOTO JIMIA, HETIOCPEACTBEHHO YHOTPEOIISIONIEro
QJIKOTOJIb, HO SIBISIETCS TaKXKe O0OIIecOoHanbHO mpooieMoii,
MOCKOJIBKY HapyIIaeT MOpsJOK BO Bcex cdepax oOmiecTBeH-
HOH JKU3HU. DTO MOPOXKIACT Psi MPoOJieM, KOTOPBIE BBIXOISIT
3a Mpeeibl OAHOW CTpaHbl, B YACTHOCTU B AKOHOMUYECKOH U
NIPaBOOXpaHHUTENBHOU cepax, cdhepe 31paBooxpaHeHys U obe-
CIIEUCHUSI HOPMAILHOTO (DM3HYECKOTO, IICUXHYECKOr0 U HpaB-
CTBEHHOI'O Pa3BUTUS HECOBEPIICHHOICTHUX.

[IpuBeneHHbIE BEIIE HCCIEAOBAHMS, IPOBOANMEIE B cdepe
MIPOTUBOACUCTBUS AJIKOIOJIM3ALIMU HACEJIEHUs], PEKOMEHIALUU
110 TIPUMEHEHHIO KOHKPETHBIX Mep NPO(UIAKTUKH aJIKOTOJIU3-
Ma Ha HallMOHAJIBHOM U MEXyHApOJHOM YPOBHSX JJOKa3bIBAIOT
AKTyaJIbHOCTh Pa3padoTKu A(P(HEKTUBHEIX MEp MEIUKO-IIPaBoO-
BOW NMPO(MUIAKTUKY HA YPOBHE HAIIHOHAIBHOHW W MEX{yHapo/I-
HOI aHTHAJIKOTOJILHOM IOJINTHKHU.

HeraruBHOe BIMsIHIE aJIKOTOJIM3AIMK HAaceJIeH s Ha Bce cde-
PBI OOIIECTBEHHOM KU3HU AUKTYET HEOOXOIMMOCTh BEIPAOOTKH
Hanboslee YHUBEPCAIBHBIX M JEHCTBEHHBIX CIIOCOOOB BO3JIEH-
CTBHUS Ha YPE3MEPHO YIOTPEONISIONINX AIKOTOIbHbIE HAIIUTKH,
a TaKXKe PEerysiPHO YIOTPEOISIOMINX AJIKOTOMb JUIS 3aMeUICHHS
polecca ajJKoroau3aluy U CHUXKEHHS YPOBHS aJIKOIoIMu3Ma.

Lenp ucciaenoBaHus — ONpPENEIUTh YHHBEPCAIbHBIE Me-
JMKO-TIPAaBOBbIE MEphl HMHIMBHJIYaJbHONH M olmerocynap-
CTBEHHOH IMPOQMIAKTUKI aJIKOTOJIN3AI[MH HACEJICHUS ITyTeM
pa3pabOTKM ¥ HUPUHATHS MEXKIYHapOJHOTO HOPMATHBHO-
npaBoBoro akra — KoHBeHnum o 6opebe ¢ amkorosimsanuei
obmecTaa.

OcHOBHOH 3ajmauell rocynapcTB-ydyacTHUKOB KoHBeHLuU
SBJSICTCS. HA OCHOBE MEXyHapOJHBIX CTaHAApTOB, COICpIKa-
LUXCSA B 9TOM JOKYMEHTE, BHECTU M3MEHECHUS B CBOU HAL[UO-
HaJIbHbIE HOPMATHUBHO-IIPABOBBIE aKThl U1 oOecredeHus d¢-
(bexTUBHOCTH Mep MPO(UIAKTUKH U JICUCHHUS aIKOTOIH3Ma.
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Marepuaj ¥ MeTObl. ABTOPaMH CTaThb IPUMEHEHBI METO-
JIbl CPaBHEHMsI, COTIOCTABIICHHUS, JIOTHYECKOTO aHan3a, CTaTh-
CTUYECKUI METO/ U METO/l aHKETUPOBAHMSI.

CTaTuCTHYECKHil METO MPUMEHSIICS C LENbI0 aHaln3a JaH-
HeIX odurmanbHOM cratucTiku 3a 2014-2019 1T mo cosep-
IICHHBIM HECOBEPIICHHONCTHUMH B COCTOSHUH aJKOTOJILHOTO
OIbSIHEHHS! TPECTYIUICHUSIM, UX BUiaM 1 kosnuectBy (Tabmuia
1) [21]. Metox comoCTaBIeHUs MPUMEHSIICS MPU CPABHEHUH
JIAHHBIX 110 W3YYCHUIO PAa3BUTHS aJMKTUBHOTO TOBEICHHS y
MOJIPOCTKOB BCIIC/ICTBHE YIOTPEOICHHS alKkorois (Ha mpuMepe
Kombsckoro moyoctposa) 3a 2013-2017 rT., B KOTOPOM Y4acCTBO-
Bayn 539 pecrionieHToB 15-neTHEer0 Bo3pacra [ 15]; a Taxoke mpu

U3Y4YECHUM BIIUSHUS CIICLIMAIBHBIX IPOrpaMM, pa3padOoTaHHBIX
JUIS l'[pOTHBOZ[eﬁCTBMﬂ aJ'[KOFOJ'lH3My U €T0 pasBUTUIO: IIpOrpam-
Ma, paspaborannas B CILIA «Tpe3Bocts 24/7», KoTOpast MpoBo-
qunack B 2005-2011 rr. ¢ yuactuem 16 932 mun [13]. Metoabt
CpaBHCHHSA U JIOTUYCCKOI'0 aHaJIM3a MPUMEHAINUCH IIPU CpaBHE-
HUH HOPpM yFOJ'[OBHOFO 3aKOHOAATEIbCTBA YEThIpHAALIATH CTPAH
B paMKax yCTaHOBJICHHs d(P(EKTUBHOCTH YrOJOBHO-IIPABOBBIX
Mep NPOTUBOACHCTBHS ankoroiau3anuu HaceneHus (Tabmuna 2).
Mertox aHKETHpPOBaHMS MCIOJIb30Baiu Ipu ompoce 1390 cry-
JICHTOB BBICIINX yueOHbIX 3aBeenuii (I. Uepkaccel, YkpauHa) ¢
LIEJIBI0 BBIIBICHHS (hAaKTOPOB, BIHSIOIMX HA PACIIPOCTPaHEHHE
YIOTPEOICHHST aJIKOTOJIS CPEIH MOJIOZCHKH.

Tabnuya 1. [Ipecmynnenus, cogepuientsie 8 COCHOANUU AIKO20IbHO20 ONbAHeHUs (Ha npumepe YKpautul)

KoumnyectBo
Ob1mee KOMIIECTBO OCY:KI€HHBIX 32 KoumnuecTBo ocy:kaeHHbIX
npecTynjieHus, HecoBepPUIEHHOJIeTHHX,
OCY KIeHHBIX .
Ton COBepLIEHHbIE Buabl npectyniienmii COBEPILUIMBIIUX NpecTyNIeHne
3a coBepLICHUE
N B COCTOSIHUH B COCTOSIHUM AJIKOr'0JIbHOT0
npecTynIeHHi
AJIKOr0JILHOT' O ONbSIHEHHUS
ONbSIHEHUS
Ipecryrutenns HeOoMbIION
TspKecTH — 4010 Bcero npecrymnenuii — 527
IIpecryruienus cpeanei TsHKECTH N3 Hux:
2014 102170 20698 8259 s — 304
Tsoxkue — 7539 0c000 TsDKKHE — 25
Oco60 Tsoxkue — 890
IIpectynienus HeOoIbIION
TsoxecTH — 2370 Bcero npecrymnennii — 368
IIpectymuienus cpeanei TsHKeCTH N3 nux:
2015 94798 14908 _ 57170 TsbRKHE — 220
Tsoxkue — 6068 ocob6o Tsmxkue — 20
Oco60 TsxKne — 698
TIpecryruienns HeOOMBIION
TsDKECTH — 1732 Bcero npecrymienuii — 229
IIpecryruienus cpeaHei TsHKECTH N3 Hux:
2016 76217 11143 4336 st — 150
Tsoxkue — 4554 0co00 TsoKkue — 12
Oco6o Tsoxkue — 521
IIpecrymienus HeOOIbIION
TsoKecTH — 1483 Bcero npecrymnennii — 165
2017 76804 9318 IIpectyruienus cpeanei TsSHKeCTH N3 Hux:
-3610 TSOKKHE — 92
Tsoxkue — 3774 0co00 Tsokkne — 14
Oco60 Tsmxkmne — 451
TIpecryruieHus HeOOIBIION
TsKKOCTH — 1192 Bceero npecrynnenuii — 121
2018 73659 7142 Ipectyruienns cpeaHen TsHKECTH W3 nux:
—2941 TSDKKHE — 67
Tsoxkue — 2675 0c000 TsDKKHE — 7
Oco60 Tspxkue — 334
IIpecrymrenns HeOOMBIION
TsoKecTH — 1186 Bceero npecryrurennii — 108
2019 70375 6518 IIpectyruienus cpeaHei TsSHKECTH N3 Hux:
—2643 TSOKKHE — 61
Tsoxkue — 2377 0c000 TsKKHE — 7
Oco6o Tsmxkue — 312
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Pesynbrarsl u o0cy:kaeHue. AJKOTOIN3M, KOTOPBIN SIBIISETCS
OCHOBOH TpoIecca aaKOTOIM3AIMH — 3TO SIBJICHHE, JIeXKallee B
TIOCKOCTH PA3IMYHBIX CEep PeryanpoBaHuUs KU3HEIEATeHHOCTH
(cthepa 3mpaBoOXpaHEHUSI, SKOHOMHIECKAS], COIUATIBHASI, YTOIOB-
HO-TIPaBOBAsl, IOBEHAJbHAsS). AJIKOTOIN3M TaKKe TECHO CBS3aH C
MIPECTYMHOCTBIO, SIBISIETCS OMHUM 13 (JaKTOPOB, HEOTHEMIIEMO CO-
MIPOBOKIAIONINX COBEPIICHHE OMPENeNICHHBIX BUOB MPECTYILIe-
HiA. O0 3TOM CBHIETEIBCTBYIOT JaHHBIE OHIIHAIBEHON CTaTUCTH-
ku 1o Ykpanse 3a 2014-2019 rogpt (Tabmuma 1) [3].

AHann3 IPUBEICHHBIX JaHHBIX CBHUETEIBCTBYET, UYTO MEPHI
MIPEIOTBPAIIEHHS AJTKOTOIN3Ma KaK SIBICHUSI TPEOYIOT COBMECT-
HBIX YCUJIMH OTJENbHBIX HAIPABICHUH roCy1apCTBEHHOM MOJH-
TuKH. [Ipy 3TOM HEOOXOAMMO TTOHUMATh MPUIMHBI U CHOCOOBI
BO3HMUKHOBEHHMS W PACIPOCTPAHEHUS] CIydaeB aJKOTOIM3Ma
C IeNbI0 X TpemoTBpameHus. [IpuanHaMu 9acToro u Hepe-
TYAHPYEMOTO TIOTPeOIeHHsI aJIKOTOJSI SBISIOTCS: HapylIeHHe
HOPMAaJIBHOTO (PH3MYECKOTO, TICHXOJIOTNIECKOTO U HPABCTBEH-
HOTO Pa3BHUTHS HECOBEPIICHHOJETHHX; HEJOCTaTOYHOCTH BOC-
MMUTaHUS CO CTOPOHBI poAHTENeil (OMEKyHOB), OOIIMI HU3KUI
YPOBEHb KyNbTYphI B 00IIECTBE, IICHXOIOTHUECKast HEYCTOWIH-
BOCTh XapaKTepa WICHOB O0IIeCTBa.

CymiecTBYIOT Takke (aKTOpbl, KOTOPHIE OKa3bIBAIOT HETIO-
CPE/ICTBEHHOE BIMSHHE HAa POCT YPOBHS aIKOTOIBHOW 3aBH-
CHMOCTH CPEe/If Pa3IHYHBIX CIOEB HACENEHHMS, B TOM UHCIEC H
cpeny HECOBEpUICHHONEeTHHX. lIpexse Bcero, 3T0 COCTOSHHE
olmiecTBa W CymIeCTBYIOIIHE TPOOIeMBbI B cdepax rocymap-
CTBEHHOTO PETyINPOBAHMS: TPOOIEMBI SKOHOMHUIECKOTO XapaK-
Tepa, 00yCIOBIHBAIOINIHE TSKEIOE SKOHOMUUECKOE MOJIOKEHNE
HACEeNICHNS; HECOBEPIICHCTBO CQephl COIHMANBHON 3allUThI
Hanbosee yS3BIUMBIX CIIOEB HACENEHNS; OTHOCHUTENbHAsT HEKOH-
TPOJIMPYEMOCTD BBIITyCKa M MPOJAKH AKOTONBHBIX HAHTKOB
CO CTOPOHBI TOCYAapCTBAa M UTHOPHPOBAHHE MPOOIEMBI Helle-
TaJbHOTO M3TOTOBICHUS M TPOJAKH ANKOTONBHBIX HAIHTKOB;
KyNbTYPHBIH U TPAaBOBOI HUTHIIM3M KaK CPEAN B3POCIHBIX, TaK U
Cpeny HECOBEPIICHHOJIETHUX WIEHOB OOIECTBa, MPEOTOICHHUE
KOTOPOTO He SIBIISIETCS] MPHOPUTETHBIM HANIPaBICHUEM TOCYAap-
CTBEHHOM HOJIUTUKHU.

Ha poct ypoBHs ankoronmsma B o0ImecTBe HanOosee 3HaInMoe
BIIMSTHAE MMEIOT (DAKTOPBI, OTHOCSIIMECS MPEHMYIIECTBEHHO K
COIMAITLHO-OBITOBOH Cc(pepe: NTHOPHPOBAHUE CUMITTOMOB aJIKOTO-
m3Ma y cedsl WMy ONU3KUX/POICTBEHHUKOB BBULYy OTCYTCTBHS
WM HEJJOCTAaTOYHON OCBEIOMICHHOCTH O MPH3HAKAX M MaryOHO-
CTH aJIKOTOJIM3MA JUTS 3[0POBbSI OTASIBHOTO YeTOBeKa 1 O0IIeCTBa
B IIEJIOM; HECOBEPIICHCTBO MpOMaraHibl B cepe 310poBOro 00-
pasa KU3HH; OOIIECTBEHHBIC TPAIUIUN 10 YIOTPEOICHHUIO aJlKo-
TOJTBHBIX HAITUTKOB, CBOWCTBEHHBIE OTAENBHO B3ATHIM PETHOHAM
WM CTpaHaM; TIOOIMIPEHHs K YHMOTPEOIEeHHIO AIKOTONBHBIX Ha-
MIUTKOB CpPEIN HaceleHus (TOMMTHKA OTACIBHBIX OOIIECTB MIIH
TOPTOBBIX 3aBE/ICHWI, aKI[MOHHBIE CKMAKH HA AJKOTONb, BblIa4a
Ppa3pelIeHnii Ha OTKPBITHE TOPTOBBIX TOUEK 10 MPOJIAXKE JCTIEBBIX
HEKa4YeCTBEHHBIX M OOIIETOCTYMHBIX aIKOTOJIBHBIX HAINTKOB);
pacmpoCcTpaHEeHHOE SIBIICHUE TOTPEOIICHUS AJTKOTOMs Ha Ppabodmx
MeCTax M MPOM3BOACTBE; HEOTIAKEHHOCTh COIMAIBHOW PaboThI
MHAWBU/TYa bHON HANpPaBIeHHOCTH C JMIAMH, CKIOHHBIMH K CH-
CTEeMaTHIeCKOMY TTOTPEOICHHIO AJIKOTOIISL.

AnKoronm3anusi HaceleHNs B MOCIEAHHE TOABI MMEET TeH-
JICHIIMIO K OMOJIOKEHHUIO — Bce OOJbIIe JIUI] B Bo3pacte 10 21
roga MprHOOIIAIOTCS K anmkoroiro. Ilpobrmema amkoroiam3amun
HECOBEPIICHHOJETHUX CYyIIeCTByeT M B CTpaHaxX apabCKoro
MHpa: B pe3ynbTare MpoBeAeHHOTo B JInBaHe HccaenoBaHus Jie-
TEePMHUHAHT TOTPEOICHHS ATKOTOISI MOJIOASKBIO pa3zpabaTaHb
PEKOMEH/IAIMH 110 YMEHBIICHHIO yIMOTPEOICHNS alIKOTOIBHBIX
HamuTKOB [8]. AJIKOTONM3M HECOBEPIICHHOIECTHUX PAaCIpO-
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CTpaHeH U B APKTHUECKOM perroHe. B omHoM U3 mcciienoBa-
HUil ¢ yuyactueM 539 pecnonigentoB Ha npumepe Kosbckoro
II0JIyOCTPOBA U3y4al0Ch Pa3BUTHE aJAUKTUBHOIO IIOBEACHUS Y
IIOAPOCTKOB BCIIEACTBHE NOTpeOsieHUs ainKoroist. B pesynsrare
YCTaHOBJICHO, YTO MOJIPOCTKH C aJIKOTOJBHOW 3aBHCHMOCTHIO
HMCIIN l'lpO6J'leMbI C COMaTH4€CKHUM U IICUXUYCCKHUM 310POBBEM,
a MX NCHXMYECKOEe COCTOSIHUE BIIMSUIO Ha IMOBEICHUE B LEJIOM
[15]. B artom wuccrnenoBanuu omnpezeiacHsl Haubosee 3hdek-
THBHBIE COLIMAJIbHBIE MEPbI IPOTHBOACHCTBYS 1 OOPHOBI C ai-
KOroJin3anuell Kak Ha HallMOHAJIBLHOM, TaK M MEXKIyHapOIHOM
YpOBHE.

ABTOpaMI/I CTaTb IPOBCACHO AHKETUPOBAHUE CTYACHTOB
BBICIIMX yueOHbIX 3aBeieHnil (1. Uepkacchl, YKpauHa) ¢ 1eibio
BBISIBJICHUSI HAH00JIee 3HAYMMBIX (DAKTOPOB, CIIOCOOCTBYIOIIMX
YIOTPEOICHHUIO AJIKOTOJNBHBIX HAMHUTKOB CPEIM MOJIOACKU.
Omnporreno 1390 pecnonaentoB, cpeau kKotopbix 560 (40%)
obuT Myckoro u 830 (60%) KeHCKOro T1osia B BO3pacTe OT
17 mo 23 net. B xo1e 00pabOTKM MH(GOPMAIIMK BBISBICHBI 3a-
KOHOMEPHOCTH, Kacarol[uecsi NOTPeOICHHs MOJIOACKBIO aj-
KOTOJIbHBIX HANMTKOB, B 4acTHOCTH 370 (27%) onpoiieHHbIX
yHOTpeOJIAIOT ajKoroib 1 pa3 B HEHEII0, COOTHOLICHUE JIUI]
MYXCKOTO M KeHckoro mona - 40%/60%, coorBeTcTBeHHO. M3
HUX 190 pEecroHACHTOB CKIOHHBI K MOTPEOICHUIO aJIKOrojs B
CJIOKHBIX JKU3HCHHBIX CHUTyallUAX, 6OJ'II>I_L[I/IHCTBO l'lOTpe6J'lﬂ€T
MUBO, ¢1a00aJIKOTOJIbHBIE HAITUTKH, pexe — kpernkue; 90 (25%)
u3 370 pecrnioHeHTOB paboraroT, u3 Hux 40 — B pecTopaHax
nIn Kad)e; AJIKOT'OJIBHBIC HAITUTKU 3THUMHU JIMLIAMU yl'lOTpe6.]'l$[—
IOTCA NPEUMYILICCTBEHHO Ha BCUCPUHKAX MU J0OMa, 3a CeHTHpr
2020 roga 320 (87,5%) HaXonWJIUCh B COCTOSTHUU AJIKOTOJIBHO-
T'O OIIbSIHCHUA OT 1 a0 4 pa3, BCE OHU BIEPBLIC ITOYYBCTBOBAJINU
cebst HeTpe3BBIMHU B Bo3pacte ot 15 1o 18 net. Uro kacaercs ce-
MEHHO-OBITOBBIX YCIIOBHH, YaIlle BCErO YIMOTPEOISIONINE aIKO-
TrOJIb SIBJISIIOTCS MMEIOT CPeIHUI yPOBEHb MaTepHaILHOTO 00e-
cneuyenus cembu; 280 (76%) u3 370 nposkuBalOT ¢ POAUTEIISAMY;
y 270 (73%) u3 370 oba uau onMH U3 POJUTEIICH CO CPETHUM
CreHAIbHBIM 00Pa30BaHUEM, Y OCTAbHBIX — 002 POTUTEINS C
BBICIIUM 00pa30BaHUEM.

daktopamu, KOTOpble OOJIbIIE BCErO MOBIMSUIM Ha CKIIOH-
HOCTb ONPOUICHHBLIX CTYACHTOB K HOTpeGHCHI/I}O AJIKOT'OJIBHBIX
HAIMTKOB, SBISIOTCS: TOJNBKO co 180 (49%) u3 370 cryneHToB
POIUTEIISIMU TTPOBOMIINCH Oece/bl 0 Bpele YHOTpeOIeH s all-
xoroJis; 230 (63%) poauTeny npeyiaraiy noTpedisTh alkoroib
noma. CriezioBaTenbHO, OCHOBHBIMH (DaKTOPaMH, OKa3bIBAIOIIN-
MU HaI/I6OJ'l]>LUeC BJIMSAHUE Ha CKIIOHHOCTH CTYACHTOB K IIOTpPE-
OJICHMIO QJIKOTOJISI, SIBJISIOTCS: HEJAOCTAaTOYHOCTh NPOQUIAKTH-
4yecKkol paboThl ¢ HUMU CO CTOPOHBI POJUTENEH, CKIOHEHUE K
HOTpe6HeHI/I}O AJIKOI'OJIbHBIX HAIIUTKOB CaMUMHU POAUTEIISAMHU,
YpOBEHb 00pa30BaHHs POTUTEICH U OCOOCHHOCTH MCHX0-3MO-
[IHOHAJIBHBIX COCTOSIHUE PECIIOHICHTOB.

C eInblo TOJIHOTO OXBara BceX (JaKTOPOB M MPUYHH CHCTEMa-
THYECKOTO M YPE3MEPHOr0 MOTPEOJICHHUS AJIKOTOJISI B TIpe/iesax
HPOTHBOACHCTBHS ITOMY SIBIICHHIO, HEOOXOIMMO BBIPabOTaTh
KOMIUIEKC IPOQHIAKTHYECKUX Mep. FIMEHHO 9TO U 00yCIOBIIO
npunatue [71006anpHON cTpareruu COKpalleHUs BPEIHOIO I0-
Tpebnenus anxoroiisi Beemupnoit Opranuzanuen 3apaBooxpa-
nenust (nanee — BO3) B 2010 roay [2].

UrnopupoBanue 1r000ro M3 CyLIECTBYIOLUIMX B OOILIECTBE
(axTopoB, BIUSIIOMMX HA AaJKOTOJIM3AIMI0 HACENCHUS, NpH-
BOAUT K CHIKEHUIO I(P(EKTUBHOCTH BCEro KOMIUIEKCA MpH-
MeHsieMbIX Mep. OIHaKo IpU OCyIIeCTBICHHN A(P(EKTHBHOIO
NpoUIAKTHYECKOTO BO3JCUCTBHUS HA (PAaKTOPBI AJIKOTOJIU3ALIUH
HaceJIeHUs,, OCOOCHHOTO Ha IEPBUYHOM (MHIUBHIYaTbHOM)
YPOBHE, IPUYNHBI AaBTOMATUYECKH YCTPAHAIOTCS.
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3HaunTeNIBHOE BIMSIHIE Ha ()OPMUPOBAHHE JTNYHOCTH OCYIIECT-
BIISIETCS Yepe3 CeMbIO, LIKOJY WM JpYrHe y4eOHbIC 3aBElCHHS,
Kpyr obtienust. Ecium B 9THX cpeax Ha MopOCTKOB, PEXK/IE BCErO
HECOBEPILICHHOJIECTHUX, OKA3bIBACTCS HETaTUBHOE BIMSHUE, IPO-
HaraHupyeTcsl Wi He BO30paHsAeTcsl (He KPUTUKYeTCs) yHoTpe-
OeHe aJIKOTOJIbHBIX HAIIMTKOB, TO 3TO CIOCOOCTBYET aJIKOrOJIM3a-
1u. OCHOBHBIMU CPECTBaMU MPOTUBOICHCTBUS AJIKOTOIM3ALUH
TaKMX JIMI] B MEJIMKO-COLMAIIEHON chepe SIBISIETCsT I0CTYII K [PH-
eMJIEMBIM MO LieHe U 3P (EKTHBHOCTH CiTy)0aM PO(UIAKTHKN 1
OKa3aHus NepBOi MOMOLIM. B oTHOIIEHNN HECOBEPIIEHHONETHUX
Y MaJIOJIETHHX JIMLL, HE JKEeJIAIOIIUX IPUHUMATh aJIKOT0JIb, HO HAX0-
JUIIIMXCS B YCITIOBUSIX PUCKA, HEOOXOMMO B PAMKaX MEIHIIMHCKOTO
npasa pa3paboTarh MepbI 3aIUTHI U MOIEPIKKU TPE3BOro odpasa
sku3HU. [Ipy 9TOM rocyjapcTBeHHas MOJIMTHKA B cepe 31paBooX-
paHeHust JoDKHA ObITh HampaBieHa Ha pa3pabOTKy M KOOpPAMHA-
[IMIO CTPATerMyecKUX HaNpaBlICHHUIl NPOMUIAKTUKA U OKa3aHUs
HE0OXOIMMOI TTOMOILH, a TAKXKE o0ecrieueHUe O0IIeI0CTyTHOCTH
TaKUX CPEICTB VI JIML[ C HU3KUM COLMAILHO-3KOHOMHYECKUM
crarycoMm (ct. 12, 21 TnoGassHol cTparerun) [2], ciocoOCTBys TeM
CaMbIM YMEHBIICHHIO OTPEOICHHUSI ATKOTOJIsl CPEIU MOJIOCHKH.

K wMepam mnpoTHMBOACHCTBUSI aJKOTOJM3AlMU  HACEJICHUS
JIOJDKHO OBITh MPHOOIICHO MEIWIMHCKOS HampaBicHue. B
paMKax 3THUX CHCHMAIbHBIX MEp BEAYLIyI0 pOJib UrpaoT Mu-
HHUCTEPCTBA 3PAaBOOXPAaHEHHs OT/JCIbHBIX CTPaH, KOTOpbIE 00e-
CIEYMBAIOT B3aUMOACHCTBHUE APYTUX MHHHUCTEPCTB M CTOPOH,
3aUHTEPECOBAHHBIX B BBIPAOOTKE 3()(EKTUBHBIX MEpP IMPOTHUBO-
JIEHCTBHS AJIKOTOJIM3MY, B YaCTHOCTH B 00ECIICUCHUH CIIeLIHallb-
HBIX JIe4eOHbIX U poduiakTuieckux crparerui (ct. 15, 19, 20,
46, 47, 52 I'noGanbHOM cTparerun) [2].

J1yis peanu3anyy MOCTaBICHHOW 3a1aun HeoOxomuma HHMOop-
MalIOHHasI OCHOBA, 0A3MPYIOLIAsICsl HA KOHKPETHBIX CTaTUCTH-
YEeCKUX JaHHBIX, COAEPKAIUX CBEICHUS O NpodieMax, BbI-
3BaHHBIX YPE3MEPHBIM HOTPEOICHUEM AaJIKOTOJIs, BO3MOXKHbBIE
MEepbI 10 ero CcokparieHuto. st 9Toro enecooopasHo ocy-
IIECTBIIATH MOHUTOPUHI KOJMUYECTBA MOTPEOICHHS AJIKOTOJIS B
pa3HBIX CTpaHaxX M aHAJIH3 MH(POPMALMH O Bpele Ype3MEPHOro
HOTPEOJICHYS; BIMSHUS aJKOTOJIM3Ma Ha SKOHOMUYECKOE H CO-
LIIAJIbHOE TIOJIOXKEHUE KAaK OTHACIBHO B3ATOW JIMYHOCTHU, TaK U
o01ecTBa B 11€JI0M, 0COOCHHO B OTHOILICHUH CTPaH C CAMBIM BbI-
COKHMM YpOBHeM asikoronusauuu. [Ipenocrasienue Takoro pona
uHMOpPMALUK JTOJDKHBL 00ecHedrnBaTh ClENHaTH3HPOBAHHbIC
OpraHu3allly WK areHTCTBA, KOTOpble 00s3aHbI OCYIIECTBIATh
TaKyl0 JAEATEIbHOCTb HAa BHYTPUIOCYJAPCTBEHHOM M MEXKIY-
HapOJHOM YPOBHSX ITyTeM pa3paboTKH CHeLHaIbHbIX HH(Op-
MAalMOHHBIX PECYpCOB (MHTEPHET-CANTBHI, NEPUOAUUYECKHE U3-
JaHus, crnpaBouyHUKH). OCyLIECTBICHUE TaKOW IESTEIbHOCTH
HpeIyCMOTPEHO B yKa3aHHOW [J100anpHOM cTparerun cokpa-
IICHHSI BPEIHOTO MOTPpeOIeH s ankoros. JIrobast MeTuIIMHCKasT
uH(pOpMaLUs HE J0JDKHA 3allyTUBaTh, a TOIBKO OOBSICHSTH, 110-
4yeMy MoTpeOJICHNE AIKOToJIsl BPEJHO U KaK C HUM OOPOThCSI.

C y4eToM BBILIEH3II0KEHHOIO, B PaMKaX CTpaTeruil aHTHa-
KOT'OJIbHOTO HaIlpaBJICHUs, U PYKOBOJCTBYSICh PEKOMEHIALUAMU
BO3 ciy:x05! 31paBoOXpaHeHHs OTACIBHBIX CTPaH JOIKHBI CO3-
JlaBaThcs CIELUalbHbIE COLMalbHbIC IporpaMmsl. Llens mpo-
rpaMM — HPeayNpeauTh KaK CO CTOPOHBI MEAMIMHCKUX, TaK U
COLMAIbHBIX PAOOTHHUKOB, MPOLECC ATKOTOIM3ALIMH MOJIOJICHKH,
OCTAQHOBHTb €TI0 CPEAM JIMI], CUCTEMaTHYECKU MOTPEOISIIOIINX
QJIKOT0JIb, HO HE OCO3HAIOLIMX ONACHOCTU 3TOro. B pesynbrare
JEUCTBUSI TAKMX POrPaMM MPOU30MACT paHHss IPpodUIIaKTHKA
QJIKOTOJIU3Ma, CKPUHMHI M PECOLHMAIN3alUs aJIKO3aBUCUMBIX
JIUI] Ha YPOBHE NEPBUYHOM MEIMKO-CaHUTApHON nomornu [2].

B CIIIA pa3pabotaHa 1 ICHCTBOBYET CICIMAIbHAS POrpaMmMa
KacaTeJIbHO MPaBOHAPYLIMTENIEH, COBEPLIMBILMX NPECTYIUICHUS B
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COCTOSIHUH aJIKOTOJILHOTO OIBSIHEHMSI, KOTOpasi MPELyCMaTpHBaeT
BBEJICHHE TPE3BOCTH 24/7 Ha ONpe/ieNIeHHbIX TeppUTOpHsiX. B Hell
¢ 2005 mo 2011 rr. yyactBoBamu 16932 yu. JIst usydenus Biaus-
HUS DTOU IMpOorpamMmMbl COITOCTABJICHbBI JIaHHBIC 110 rolaM, Ha4rHas C
MOMEHTA & BBCICHUA. Anamz IOJIyYCHHBIX JaHHBIX B PE3YJIbTaTe
neiictBust iporpammbl « TpezBocth 24/7» mokasal, 4To OHa I0JIO-
KUTEJIBHO IOBIIMSIA HA O3I0POBJICHUE HACENCHUs: B IEpUol eé
JIeUCTBYS 3HAYUTENIBHO YMEHBIIMIACh CMEPTHOCTS [13].

OCHOBHBIM HallpaBJI€HUEM IPOrpaMM [OJKHA OBITh pea-
Ji3anysa CUCTEMHOI'O HCIPaBUTCIBHO-IICUXUYECKOI'O BOSﬂeﬁ—
CTBUs, T.€. YKPCIUICHUC IICUXUKHU YSA3BUMBIX JIML, Pa3BUTUEC Y
HHX YCTOHYMBOCTH K MOTPEOICHUIO ankorois. bonbioe 3Haue-
HHME UMEET OPUEHTUPOBATh HACEICHUE Ha Oe3aIKOrOJIbHBIN 00-
pas XKU3HH. V3MeHeHnEe OTHOLIECHHS K aJIKOTOJBLHBIM HAITUTKAM
JIOJDKHO COINPOBOXKIATHCS NPHOOPETEHHEM HAaBBIKOB pellaTh
JKNU3HCHHBIC l'lpO6.]'leMl>l 0e3 aJKoroysl U HaJudueM AJIBTEPHATU-
BBl (MOTHBaLUs). McnpaBUTEIbHO-COLMAIBHBIE MEPhI IPOTHBO-
):[eﬁCTBPIS[ B OTUX HporpaMmax IOJIKHbI HAIIPABIATLCA HA CMCHY
HENPaBUJIIbHBIX YCTAHOBOK OTACJIIbHBIX JIMYHOCTEM.

B xonTekcte HMCCJICAOBAHUA 3HAYUMBIM SBJIACTCS BOIIPOC 06
MHAMBUYQJIbHBIX Mepax paHHeidl npoduiaktuku. Cuutaem,
YTO JUIS €r0 YCIIEIIHOTO pa3pelIeH s He0OX0AMMO pa3paboTaTh
OHpC}leHeHHbII\/i AJITOPUTM BBIABJICHHA IOTCHUUAJIBHBIX aJIKO-
I'OJIMKOB, B KOTOPOM 6y}1yT HCIIO0JIB30BAHBI IICUXOJIOTUYCCKUE U
meauuHckue kputepuu. Crienyer BbISBUTH Haubosee Xapak-
TCPHBIC IICUXOOHMOJIOTHUECKHE XapaKTCPUCTUKHU JIML, CUCTEMA-
THUYECKH YHOTPEOISIFOIINX aJIKOTOJIb MIIH YK€ OOJICIOLIMX AJIKO-
TOJIM3MOM, U C(HOPMHUPOBATH UX YCTKHIA MepeUeHb. BhisBIcHHE
KOMIUIEKCA TaKUX XapaKTePUCTUK Y HECOBEPLICHHOJECTHHUX U
IPUMEHEHHE K HUM YKa3aHHbIX BBIIIE MEp NPOGHUIAKTHKHA CHU-
3UT PUCK Pa3BUTHUsI aJIKoronu3ma. He HCKIIIOUeHO NpUMEHEeHUEe
HOBEHIIINX ):[OCTPI)KCHPII‘?I HAayKH U TEXHHUKH, B HaCTHOCTU HHTEC-
PECHBIM ABJIACTCA HPEAJIOKECHUE M0 NMPUMEHEHHUIO HOBOT'O UC-
CJIC/IOBATENILCKOIO Toaxoaa K cdepe paHHEH NpodUIaKTUKH
ankoronmama: d(GQPEeKTHBHBIM U 1eJIeCO00pa3HbIM CPEICTBOM
SIBIISIETCSl TIPUMEHEHHE AJICKTpOodHIEehanorpahuueckux MeTo-
JOB JJIs1 BBISIBJICHUS TrE€HETUYCCKOU npeaApacioIoKCHHOCTH K
YIOTPEOICHHIO aJTKOTOJISl U OCYIIECTBICHUE KYJIBTYPHO-BOCIIH-
TaTEeNIbHOTO, IICHXO0-COLIMAILHOIO BO3ACHCTBHUS HA WHIWBHUIOB,
HaAXOSILIUXCS B 30HE pucka [8].

Cyzist 0 TOOIIPUTENBHBIX U MEMKO-COLMAIbHBIX MPOodHuIaK-
THYECKHX MEpax MO MPEOIOJICHHIO aJIKOTOJIN3Ma, CIEYeT yIo-
MSIHYTh O HEOOXOIMMOCTH HCIIOJIb30BAHUS 3aIPEIIAOLINX MEp
BO3zieiicTBHsA. B OosblInHCTBE ciiyyaeB OHU MeHee d()(PeKTHB-
HbI (4aCTO BBI3BIBAIOT JKEJIaHUE [IOCTYIIATh BOIIPEKU 3alpeTam),
OJIHAKO 0€3 HUX HeJlb3s1 OKa3hIBaTh KOMILIEKCHOE 3aMeJUISIOIIee
BO3/IeiiCTBHE Ha MPOLECC ANKOrOJIN3AIMU HACCIICHUS: HHANBH-
AYaJIbHBIE U COLMAJIBHO-ODKOHOMUYECKUE MEPBI, HAITPABJICHHBIC
Ha JIMIA, CKJIOHHBIE K aJIKoroiausmy. Peds maer o0 yronosHo-
IPaBOBBIX Mepax, KOTOPbIC NOIKHBI OBITH HE TOJIBKO Kaparo-
I[er0, HO U NPHUHYAUTEIBHOIO XapakTepa. YTOJOBHOE 3aKOHO-
JIaTeNIbCTBO, KAaK IMPABHJIO, COACPIKHT HOPMBI, OOS3BIBAIOIINE
JIMLO, COBEPLIMBILIEE IPECTYIICHHUE, HE YIOTPEOIISITh AJIKOTOJIb-
HbI€ HAIIUTKHU U HAPKOTUYCCKUE CPCACTBA WU IOABEPTHYTHCA
MepaM MeauIuHCKoro xapakrepa (Tabmuia 2).

Crenyer oOpaTHTh BHUMAHUE Ha MIPEANICAHNS HOPM yrOJIOB-
HOTO 3aKOHOJATEIbCTBA Psiia CTPaH, KOTOpPbIE MpeycMaTpruBa-
0T 00513aTe/IbHOE COIIACHE HAa NPOXOXKIACHNE Kypca JICYEHHS OT
aynkoroim3ma (yKa3aHHOE COIIACHE MOXKET OBITh TOJBKO B TOM
cilydae, eCid JIMIO SIBISIETCS MPABOCHOCOOHBIM, MOCKOJIBKY B
Ccllydae, €CIIM OHO He OyAeT 0CO3HaBaTh CBOM JCHCTBUS M HE MO-
KET PYKOBOAUTH MMH, TO HE CMOXKET aJIeKBaTHO OLICHUTH CBOE
COCTOSIHHE ¥ HEOOXOAMMOCTD JICUCHHUS).
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Tabnuya 2. Hopmol yeonosnoeo 3akonodamenscmea 6 cghepe 6opubbl ¢ anKo20NIUIMOM

Homep craTtbu (HOpMBI
Ctpana P (Hopmb1) Copep:xaHue HOPMbI
YTro/10BHOTO KOIEKCA
Jla or. 57 O0s13aTeNBCTBO BO3JEPIKUBATHCS OT 3JI0YTIOTPEOICHHS aIKOTOIEM
HUA T.
WU yTIOTPeOIeHNsT HAPKOTHUECKUX BEIIECTB
m«c» 4.3 § 53 O0s13aTeNnbCTBO HE YHOTPEOIAT aNKOrOJIbHbIC HATIUTKU 1
Hopgerus HapKoTHueckue BeriecTBa O0s3aTeNbCTBO MPOXOKIASHUS
m.«e»u.3 § 53 OCYKJIEHHBIM aHTHAJIKOTOJIbHOM MpoIaraHbl
O0s13aTeNBCTBO HE YHOTPEOIISATE aJIKOTOJIbHBIC HATUTKU
Pecny6nmka CepOust cT. 73 yrotp
HapKOTHYECKHE BEIIeCTBA
DCTOHCKast O O0s13aTeNbCTBO HE YIOTPEOIATh AIKOTOJIbHbBIE HAIUTKHU U
Pecmy6nmka ’ HapKOTHYECKHE BEIIECTBA
PecmryGunka S er 90, w4 er. 77 O0s13aTeNBECTBO IPOHTH COOTBETCTBYIONIHMI KypC JI€UECHHS OT
9.5 cT. 90, 4. 4 cT.
Benapycs ’ AJIKOTOJIN3Ma B CHELMATIBHOM 3aBS/ICHUN
ABcTpus m. 2 a03.2 § 51 O0s13aTeIbCTBO HE YIOTPEOIATh AIKOTOJIBHBIE HATUTKH
[IBeiiuapus 4. 2 cT. 41 O0s13aTeNBCTBO HE YHOTPEOIISTE aIKOTOJIbHBIC HATUTKN
Benrpust ct. 70 [IpunynurensHas 3200Ta 00 aTKOTOIHKAX
PecnyOnuku or 103 YcTaHOBJIEHUE ONEKU HAJl XPOHUYECKUM AJIKOTOJIMKOM U
Mongosa ’ HApKOMaHOM
OO0s13aHHOCTB TTOIIATHCS CPEACTBAM KOHTPOJIS, TPUTMEHTA WITH
PyMbIHYs u4. 3 cr. 103 Pe ponA, 1P
3a00TBI C [ETbI0 OCTAHOBKH MHTOKCHKAIIN
®enepauus bocaun @ 3cr 61 O0s3aTeNbHbI MEAUIMHCKUN TPUTMEHT aJKOTOJIUKOB H
u ['eprieroBuHe! ’ ’ HApKOMaHOB
Ykpauna m54.2 cT. 76 O0s13aTeNBECTBO IPONTH KypC J€UEHHS OT AIKOTOJIN3Ma
IIPU YCTIOBHOM OCY>KAE€HHU Y HAIUMUUH OCHOBAHHH JUISl 3TOTO
I'py3us CT. 65 Z
00513aHHOCTB MIPONUTH KypPC JICUSHUSI OT aTKOTOIU3Ma

[pemnoxennss Mo pa3paboTKe KOHKPETHBIX A(P(HEKTUBHBIX
Mep TPOTUBOACHCTBHS AJIKOTOJIU3ANNK HACEICHHs Ha MEXIY-
HapoOIHOM ypPOBHE M Ha ypPOBHE OTJICIBHBIX CTpaH, KOTOPHIE
MOT'YT OBITh IIPUMEHCHBI MPAKTUUECKH KKIBIM TOCYIapCTBOM,
BBICKA3bIBAIOTCSl B COBPEMEHHBIX HCCIIEA0BAHUAX B PA3THIHBIX
obnacTax: B cdepe 34paBoOXpaHeHH s, FOPUCIIPYICHIN, MEHE -
JKMEHTA, METUIIHBI, IPOMBIIUICHHOCTH.

HeobxomuMo oTMeTHTH 0e3pe3ysbTaTHOCTE U Hed(deKTus-
HOCTH ONpPE/ETICHHBIX YCHINH 110 COKPAIICHUIO IPE3MEPHOTO
MOTPeOICHNUsI aJIKOTOJIBHBIX HANUTKOB. K TakuM Mepam OTHO-
CHUTCSI aHTUAJIKOTOJIbHAS TTOJIMTHKA, HAIIPABJICHHAs HAa OTpaHu-
YCHUE JOCTYyIA K ajkoroio [ 11] wiu nporuBozeiicTBue pacnpo-
CTPAHCHUIO AJKOTOJIM3Ma ITyTE€M IOBBIIMICHHUS MUHHMAIbHBIX
IIeH Ha aJKoroib [5,19,38]. OxHako MoBEIIIEHNE OQHIINATBHBIX
[IEH Ha aJIKOToJIb (OCOOEHHO B O€IHBIX CTpaHaX M PEruoHax)
CIIOCOOCTBYET YBEINYCHHIO KOJIMYECTBA HEKAYCCTBCHHBIX, H3-
TOTOBJICHHBIX HEJIETaJIbHO, ATKOTOJIbHBIX HAIIUTKOB. A HalIn4ue
TAKOH MPOITYKINH, B CBOIO OYEPE]Ib, IPUBOIUT K CTPEMUTEIHHO-
MY YXYyAILICHHIO 30POBBSI M JaXKe MOBBIIICHUIO YPOBHS CMEPT-
HOCTH CPEH JIUL, IPUHUMIOIINX aJIKOTOJIb.

CuuraeM, 49T0 B pa3paboTKe CHEMUAIBHBIX Mep MpodHIaK-
TUKH ¥ TPOTHBOACHCTBHS PaCHpPOCTPAHEHHIO AaJKOTOJIHM3Ma
HanbOosee YG(HEKTUBHOMN SBISETCS TECHOE MAPTHEPCTBO MEXKITY
TOCYAapCTBOM U 00mecTBOM. VIMEHHO Tako# MOAXOX MOXKET
00ecIeYnTh HAMTYYIINEe Pe3yIbTaThL.

BeruenprBeneHHbIe JaHHBIE MTO3BOJIIOT C(OPMYINPOBAThH He-
00XOIMMBIC M JCHCTBEHHBIE TS MPOMIIAKTHKY AJIKOTOIU3aIH
HacerneHuss Mepbl. OCHOBBI MEUKO-COLMAIEHON MPO(QMIIAKTAKH
QJIKOTOJIM3AINY HACEJICHHS 3aKpeIuieHs! B [Jo0anbHOM cTpare-
THU COKpAIlleHHsl BpemHoro mnorpednenus ankoronsst BO3 2010
roga. OHAKO HOPMBI 3TOH CTpaTerMy MMEIOT PEeKOMEHIATelb-
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HBIH XapakTep W He SIBISIIOTCS 0053aTeBHBIMY JUISl BBHITOIHEHUS
rOCyapCTBaMH-yJacTHUKaMU. [IonToMy peKxoMeHmyeM opraHam
3APaBOOXPAHCHIS TOCYIapCTB — ITOCTOSTHHEIM wieHaMm Cosera bes-
onacaoct OOH, npu yuactun BO3 paspadorars Konsenrmio o
6oprbe ¢ ankoronm3anuell o0mecTsa, KOTopast OyieT nMeTh 00s-
3aresbHbI xapakTep. [Ipemtokennas KonseHmmst nomkHa comep-
JKaTh MEXKTyHApOAHBIC CTAaHAAPTHI OOPHOBI C AIKOTONIM3ANNEH, B
YaCTHOCTH MEXTyHApOIHbIC CTAHIAPTHI CO3IAHMUS MEJUKO-COLH-
IBHBIX HOPMAaTHBHO-TIPABOBBIX AKTOB IOCYIapCTBAMH-YYaCTHH-
xamu KouBeHtmu Jutst mpuHsATHS 3Q(HEKTUBHBIX Mep MPOQUIaKTH-
KU U JISYCHUS QJIKOTOJIM3MA Ha HALOHAIEHOM YPOBHE.

Opranam 37paBOOXpaHEHHs] OyIyIIUX TOCYJapCTB-y4acTHU-
KOB yKa3aHHOW KomBeHImm mpejuiaraercst pa3paborars U Impu-
HSTH Ha HallMOHAJIEHOM ypPOBHE HOPMATHBHO-IIPABOBOI aKT, B
KOTOPOM OyIyT OIpENeNICHbl OCHOBHBIC MEPHI MPO(HIAKTUKH
AJIKOTOJIM3AIMN HACENICHUsI M JICYCHHs OT ajkoroiamsma. [lo-
KyMEHT JIOJDKCH BKJIIOYATh: OINPEAEICHHE MOHITHH «alIKoro-
JU3aIHs HACCNICHUS» M «AJIKOTOJIU3M»; MEpBI NMPOQUIAKTUKI
AJIKOTOJIM3Ma MEUIIMHCKOTO XapakTepa (MCCIeI0BaHue TICHXO-
OHOIOTHYEeCKNX 0COOGHHOCTEH U OIpe/ieNIeHre O0INX IPH3Ha-
KOB JIUII, CHCTeMaTHYECKH YHIOTPEOISIOMNX aJIKOT0lIb, C IO
paHHEeH NPOMIIAKTHKH AIKOTOIN3Ma y HECOBEPIICHHOJICTHHX
L, IMEIOIUX aHAJIOTHYHBIC TIPU3HAKH; HH(OpMAInio 06 oc-
HOBHBIX CUMIITOMaxX aJKOTOJIBHON 3aBUCHMOCTH U PEKOMEH/a-
LUH TI0 TIPEOJOJICHUIO BIICUCHUSI K €r0 MOTPeOIeHHIO (C CChLI-
KaMH Ha CIICIIHaJIbHBIE CIIPAaBOYHbBIE MaTePHaIIbl MEAUIIMHCKOTO
XapakTepa); Mepsl IIPOTUBOJICHCTBHUS aJIKOTOJIM3MY COILHAIBHO-
NeJarorMIeckoro  XapakTepa €O CTOPOHBI 00pa30BaTENILHEIX,
OOIIECTBEHHBIX M TOCYaPCTBEHHBIX OpraHMU3alMi, T.e. MpOBe-
JIeHHEe B 00pa30BaTeIILHBIX YUPEXKICHHUAX CIICIUAIBHBIX JICKIIUH
n Gecen 00 ONMACHOCTH AJKOTOJIM3Ma, BPEAHOCTH AJIKOTOJIBHBIX
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HAIIMUTKOB, O KyJIBType UX HOTpeOeHus, 00eCneueHn  0cyra
HanboJjee ysA3BUMBIX WICHOB OOIIECTBA B LENSIX PACIIMPEHHS
BO3MOXKHOCTEHl [U1si (PU3UUECKOro, TBOPYECKOIO, KYJIBTYPHOIO
pa3BUTHS, OPraHU3aLysl KypPCOB HIIM CEMUHAPOB sl pOAUTENeit
1o 00eCHeYeHHIO HaJIekKalero (GpU3nYecKkoro, MCHXUYECKO-
o U HPaBCTBCHHOI'O Pa3BUTHUL HCCOBepLL[eHHOJ'leTHI/IX); MEPBI
HPOTHBOACHCTBHS AJIKOTOJIM3MY 3alpEIIAloNIero U KOHTPOJIH-
pyIoILero xapakrepa: pa3padoTka U MPUMEHEHHE [IPOrpaMM 110
OrpaHMYEHHUIO JIOCTYIIA K JKOTOJIIO0 ONPEICICHHbBIX KaTeropuii
JIUII, CKJIOHHBIX K MOTPEOJICHUIO AJKOTOJIS WA OOJBHBIX AJIKO-
rOJIM3MOM, YCHUJICHHE TOCYIAPCTBEHHOTO KOHTPOJIS Ha Hpojia-
)Keﬁ U HEJICTAJIbHBIM IPOU3BOACTBOM AJIKOT'OJIBHBIX HAIIMTKOB,
Mepbl MPOTHBOACHCTBHS aJIKOTOJIM3MY YTOJOBHO-IIPABOBOIO
XapakTepa: pa3paboTKka yroJIoBHO-IIPABOBBIX HOPM 00s13aTellb-
CTBEHHOTO XapakTepa I10 BBIMOJHEHHUIO MPEIIHCaHUH 3aKOHO-
JIaTeIbCTBa O BO3JCPIKAHUM OT YHOTPEOJCHHs aKOToJisl JIMII,
COBEPLIAIOIINX WM CKJIOHHBIX K COBEPLICHUIO NPECTYIICHUN
B COCTOSIHUM QJIKOT'OJIBHOI'O OIIbSAHECHHWA, HOPMbI, KaCaroIUuecs
COOTBETCTBYIOIIIUX yCJ'[OBl/Iﬁ JICYCHHSA U IPUMEHCHUS COOTBET-
CTBYIOIIUX J'le'-le6H]>IX MEp K JMLaMm, 60.]'[]>HI>IX AJIKOT'OJIU3MOM,
HOPMBI 110 00eCTIeYeHUI0 BCEOOIero JOCTyna K HHYOPMaLHOH-
HBIM pecypcaM JIaHHBIX B c(epe aIKOrOJIN3aLIH.

st obecrieuenust 3pHEeKTUBHOCTH yKa3aHHBIX MEpP U UX BbI-
HOJIHEHHSI HEOOXOIMMO 3aKPEIUICHHE COOTBETCTBYIOIINX IT0JI0-
JKEHHH B JGUCTBYIOIIHMX M, IIPU HEOOXOAMMOCTH, pa3padoTka u
BBCICHHC B HCﬁCTBMe HOBBIX HOPMATHBHO-IIPABOBBIX aKTOB I'0O-
CyapCTB-y4acTHUKOB. B HalmoHanbHOE 3aKOHOATENILCTBO 00
00pa3oBaHUK HEOOXOIMMO BKIIIOUUTH COOTBETCTBYIOLIHE ITOJI0-
JKEHUA O IMPOBECACHUU 06pa303aTeanblx U Pa3bIACHAOIIUX MEP
00 OMacHOCTH aJIKOTOJIM3Ma B ITpejiesiax 00pa3oBaTeIbHBIX IPO-
rpamm, 00 OpraHu3alny 10Cyra HECOBEPIICHHOJICTHHX, O Pado-
T€ C POAUTEIIIMU HECOBEPIICHHOJIETHUX, HAXOAAIUXCA B 30HE
pucka. B 3akoHozmarenbcTBe 00 opraHax MECTHOIO CaMOyIpaB-
JICHUSI CIIE/IyeT MPEeyCMOTPETh ITPOBE/ICHNE CHICLUAIBHBIX Mep
JUISL OPTaHU3alUK JO0CYra U CO3JaHMs CHELHAalIbHbIX LEHTPOB
peaduInTaLK VISl JIUL, TIPOIIE/IINX JICYCHUE OT AJIKOTOJIN3MA.
B 3aKOHOAATCJILCTBE O BHyTpeHHl/IX IPaBOOXPAaHUTE/IbHBIX OpP-
raHax BKJIFOYUTb HOPMBI, COACPIKAINUE YETKHUE NPEANIMCAHUA 110
Oopn0e ¢ HeneraabHON TOPTOBIICH M HeEJerajbHbIM BbIITYCKOM
QJIKOTOJILHBIX HAIUTKOB; 110 YCHJICHHIO KOHTPOJIS 3a coOrone-
HHEM yCTaHOBHeHHOFO nopsiaka yl'lOTpeGJ'leHI/lﬂ AJIKOT'OJIBHBIX
HAIIMTKOB. B HaIlMOHAILHOM YrOJIOBHOM 3aKOHOJATEIbCTBE Clie-
JIyeT perIaMeHTHPOBAaTh 00s3aTeIbCTBA JIULI, CKIIOHHBIX K Ype3-
MEpHOMY MOTPEOJICHUIO AJIKOTOJISI U B COCTOSIHUM QJIKOTOJILHO-
IO ONbSHCHHS COBEPLICHUIO YIOJOBHBIX IPAaBOHApPYLICHUH, He
yHoOTpeOJIATh aJIKOr0JIbHbIE HAIUTKU U MPOUTU KypC aHTHAJIKO-
TOJILHOM IpOTarat/pl.

Hpe)lJ'IO)KeHHbIe MEPBI  ABJIAIOTCSA yHI/lBepCaJ'[beIMI/I JJIs
60.]'[]>LUI/IHCTBa CTpaH, TaK KaK OHW HaIllpaBJICHbl Ha CHUXKCHHUEC
YPOBHSI aJIKOTOJIM3Ma, U, KaK PE3yJIbTaT, — 3aMeJUICHHE Tpoliecca
QJIKOTOJIN3ALUY HACEIICHUSL.

BbiBoja. B paMkax mocTaBiICHHOW LM HCCICIOBAHUS aB-
TOpaMM CTaThbU HpEIIOKeHO paszpaborate Ha ypoBHe OOH
MexkayHaponHyto KoHBeHIH0 0 00phbe ¢ aJKorogu3anuci
o0IecTBa, BKIIIOYAIONIYI0 MEXIYHApOIHbIe CTaHAAPThI CO3-
JaHusA COOTBCTCTBy}OU_(I/lX MEINKO-COLHAJIbHBIX HOPMAaTUBHO-
IpaBOBLIX AKTOB FOCy}lapCTBaMI/I—y‘[aCTHI/IKaMI/I Hpe}lHO)I(eHHOﬁ
KoHBeHIMY, pernaMeHTUPYIOMUX Mepbl NPOQHUIAKTHKU U Jie-
YEHUs aJKOroJIM3Ma Ha HAIlMOHAJIBHOM ypoBHeE. Takoil Haiuo-
HaJIbHBII HOPMATHBHO-TIPABOBOH aKT JJOJDKEH pa3pabaThiBaThCs
opraHamMH 37paBOOXpaHeHus OyAyIIHX rOCYAapCTB-yIaCTHUKOB
npeanokeHHo KoHBeHLMM M cozmepxkarh: OIpelesieHHe Io-
HSTHUI AJIKOTONN3aluK HACENICHUSI M aJKOroJn3Ma; Mepbl Ipo-
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(DMITAKTHKY QJIKOTOJIM3Ma MEIAUKO-TIPABOBOTO XapaKTepa; MEphI
IPOTHBOJICHCTBHS AJIKOTOJIN3MY COLUAIBHO-IIEAarOrH4eCKOro
XapakTepa Co CTOPOHBI 00Pa30BaTEIbHBIX, OOMIECTBEHHBIX H T0-
CYIapCTBEHHBIX OpraHM3aLii; Mepbl IPOTUBOLCHCTBUS aJIKOIo-
JIM3MY 3alPelIAoIIero ¥ KOHTPOJIMPYIOIIETO0 XapakTep; Mepsbl
IPOTHBOJCICTBYS AJKOTOJIM3MY YrOJIOBHO-TIPABOBOTO XapakKTepa;
HOPMBI 110 yC.]'lOBI/IﬂM JICUCHUS U TNIPUMEHECHUSA J'le‘le6H]>IX MEp K
JIMiaM, OOJBHBIM AJIKOIOJIM3MOM; OOecIedeHre BCEOOIIEro J0-
CTyIa K MH(bOpMaLII/IOHH])lM pecypcaM JAHHBIX CTaTHUCTHYCCKOIO,
PEKOMEHIATEILHOTO, MEIUIIMHCKOTO XapakTepa B chepe aIkorosm-
3aruu. C nenpro odecnedeHns 3pHEKTHBHOCTH TaKOTO HOPMATHB-
HO-IIPaBOBOTO aKTa M BBINOJIHEHHUS €r0 MOJIOKEHUI HE0OX0IMMO
UX 3aKpEIUICHHE B JICUCTBYIOIIEM 3aKOHOIATEIILCBE TOCYAApCTB-
y4acTHUKOB npemioxkeHHoil Konsenuuu. IIpesxne Bcero, peub
WJIET O HAlMOHAJIBHOM YIOJOBHOM 3aKOHOJATEJIbCTBE, 3aKOHOZA-
TeJbCTBE 00 00pa30BaHMH, 3aKOHOIATENIHCTBE O BHYTPEHHHX IIpa-
BOOXPAHUTEIBHBIX OpraHax M 3aKOHOIATENICTBE, PEryIHpyeMOM
JIESITEIIBHOCTH OPraHOB MECTHOTO CaMOYTIPABIICHUSI.
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SUMMARY

INFLUENCE OF ALCOHOLISM AND ALCOHOLIC ADDICTION ON INCREASING
THE RATE OF CRIME IN SOCIETY (MEDICAL AND LEGAL PREVENTIVE MEASURES)

"Landina A., *Nikitenko V., *Ostrohliad O., “Nikolaienko T., “Telefanko B.

!Institute of State and Law named after V.M. Koretsky NAS of Ukraine, Kyiv, *’Kyiv National University of Trade and Economics;
3Zhytomyr Polytechnic State University; *National Academy of the State Border Guard Service of Ukraine named after Bohdan
Khmelnytskyi, Khmelnytskyi, “Stepan Gzhytskyi National University of Veterinary Medicine and Biotechnologies Lviv, Ukraine

The purpose of the study is to determine universal medical
and legal measures for individual and nationwide prevention
of fortification of the population for practical application by
developing and adopting international normative legal act
— the Convention on Combating Fortification in Society. To
achieve this purpose, the authors have used general scien-
tific and special methods of cognition. Thus, the statistical
method was used to analyze the data of officia statistics for
2014-2019 regarding the number of crimes committed while
intoxication; the method of comparison was used in the
analysis of data on studying the development of adolescents’
behavior due to alcohol consumption and the effect of spe-
cial programs on the prevention of alcoholism; the method of
questioning was used when interviewing students of higher
educational institutions regarding the prevalence of alcohol
consumption among young people.

The authors of the article have offered to develop the Con-
vention on Combating Fortification in Society, which should
include binding international standards for the prevention and
treatment of alcoholism in the Member States of this Conven-
tion. It has been indicated that the normative and legal acts of
the future Member States of the Convention should contain: a
definition of the concepts of “fortification” and “alcoholism”;
medical, socio-pedagogical, criminal and other measures to
counteract alcoholism; provisions for the treatment of alcohol-
dependent persons; measures of universal access to information
resources in the field of fortification, etc. It has been offered to
amend the national regulatory acts of the Member States of the
suggested Convention.

Keywords: fortification of the population, alcoholism, mea-
sures of individual prevention, measures of social prevention,
medico-legal means of prevention and prophylaxes.
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BJIWSHUE AJIKOT'OJIN3MA U AJTKOTOJIbHOM 3ABUCAMOCTH HA TOBBIIIEHUE YPOBHSA
IPECTYIIHOCTHU B OBIIECTBE (MEJUKO-ITPABOBBIE MEPbBI TPO®UJIAKTUKN)

Ulanauna A.B., ZHukurenko B.H., 3Ocrporisa A.B., ‘Huxonaenxo T.B.,Teaedanko b.M.
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Llens nccnenoBaHus — ONPEETUTH [UIS IPAKTHIESCKOTO TPHMe-
HEHUSI yHUBEPCAIbHbBIE MEINKO-TIPABOBBIE MEPbI HHANBHyallb-
HOH U OOIIEerocynapCTBEHHOH NMPO(MIAKTUKH aJIKOTOJIN3AINH

106

HACEINICHUsI TyTeM pa3pa0OTKH U MPHHATHA MEKITyHAPOIHOTO
HOpPMAaTHBHO-TIPaBOBOTO akta — KoHBeHIHsS 0 GOphOe C aiko-
ronu3anuen odmiecta. s JOCTHXKEHUS TIOCTABICHHOM 1IeTH
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HCII0JIb30BAJINCH 06meHaquble " CcneuuaJabHbIC METOAbI I10-
3HAHMS: CTATUCTUYECKUI METOI PUMEHSUICS [yl aHaJIu3a JaH-
HBIX oduIanbHOi cratuctuky 3a 2014-2019 rr. oTHOCHTENB-
HO KOJIMYECTBA HpeCTyl’lJ’[eHHﬁ, COBCPUICHHBIX B COCTOSHUH
AJIKOI'OJIbHOI'O OIIbAHCHUS; METOA COIIOCTABJICHUSA IMPUMEHSAJIICA
JUIsL aHallu3a JaHHBIX [0 U3YYEHUIO PA3BUTUA AAJAUKTHBHOTO
MOBEJICHHS Y TIOJPOCTKOB BCJIEACTBUE MOTPEOIECHHS aJKOroms
W BJIMSAHUA CIICUUAJIBHBIX IPOrpaMM Ha HpO(i)I/IJ'IaKTI/le aJIKO-
rojim3aliuu; METOJ AHKCTUPOBaHUA IPUMECHAJICA IIPU OIIPOCE
CTYACHTOB 3aBEJCHHH BBICHIEI0 OOpPA30BAHUS OTHOCHTEIHHO
pacnpocTpaHeHHs1 yIOTpeOIeHH s aJIKOTOJIsl CPEI MOJIOAEKN.

ABTOpaMH CTaTbU MNPEUIOKEHO paszpadoTath KoHBeHLHUIO O

Ooprbe ¢ ajnkoronm3almeil oOLIecTBa, BKIIOYAIOIIYIO0 00s3a-
TCJIbHBIC MEXAYHApPOAHBIC CTaHAAPThI l'lpO(bl/IJ'laKTI/IKPl " Jieye-
HMS QJIKOTOJIM3Ma B IOCYJAapCTBax-ydacTHUKaxX 3Toi KoHBeHImu.
VKazaHo, 4TO HOPMATHBHO-IIPABOBBIE AKThI Oy/IYIIHX TOCYAapPCTB-
y4acTHUKOB KOHBEHILIMM JODKHBI COIEpIKaTh: OIPEIEICHUE I10-
HATUH «aJKOTONM3ALMsD) M «AJKOTOJIU3MY»; MEIHIMHCKHE, CO-
LMaJIbHO-TIEJIATOTMYECKUE, YTOJIOBHO-IIPABOBBIE U HHBIE MEpbI
IPOTHBOJCIHCTBYS AJIKOTOJIM3MY; IOJIOXKEHHUSI 110 JICUCHUIO aJIKO-
TOJIbHO-3aBUCHMBIX JIML; MEPhI BCEOoOIIero focryna K uHdopma-
IIMOHHBIM pecypcaM B c(epe alKoroiu3aluu. PekoMeHmyercs
BHECTU U3MCHECHMS B HALITMOHAJIBHBIE HOPMATHUBHO-IIPABOBBIC aKThbI
roCyJIapCTB-y4aCTHUKOB NpeUIokeHHOH KonBeHIuu.
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INFLUENCE OF SEXUAL DIMORPHISM ON THE DEVELOPMENT OF THE LOGICAL THINKING
FUNCTION IN YOUNG ATHLETES AGED 13-15 YEARS WITH DIFFERENT BLOOD GROUPS

'"Khoroshukha M., 2Bosenko A., *Prysiazhniuk S., 'Tymchyk O., 'Nevedomsjka J.

'Boris Grinchenko University of Kyiv, *State Institution “South Ukrainian National Pedagogical University
named after K.D. Ushinsky”, Odessa; *State University of Telecommunications, Kyiv, Ukraine

It is known that the effectiveness of sporting activities in those
athletic disciplines that require the athletes to quickly and accu-
rately assess situations, the ability to concentrate, think correctly
and make decisions in conditions of physical fatigue, mental
and emotional stress (such as playing sports, tennis, sports ori-
entation, etc.) is largely associated with the properties of basic
nervous processes, which include the strength and functional
mobility of nervous processes, as well as with the peculiarities
of the development of basic mental functions (attention, percep-
tion, memory, thinking) [2,3,5,6,18]. For example, sports orien-
teering by level of aerobic energy potential of the body (maxi-
mum quantity of oxygen consumed per 1 kg of body weight)
takes one of the first places among athletes, and by mental load
cedes only to chess [7].

From the literature sources we find information about that the
above-mentioned mental functions are an active process [15-
17], and therefore they may change under the influence of train-
ing of different directions [ 1-14].

The results of research by L.P. Serhiynko [8] and our studies [19-
21] indicate the possibility of using serological markers of blood
groups in the genetic prediction of attention, perception of time,
logical thinking, and visual memory of young athletes (boys). How-
ever, the identification of opportunities for the development of men-
tal functions (in our case, logical thinking) in adolescents playing
different sports, taking into account sexual dimorphism, was not
carried out. The study of this problem, in our opinion, has not only
theoretical but also practical interest. In particular, the knowledge
about the influence of serological markers of blood groups on the
development of logical thinking properties of young athletes (boys
and girls) can be used in the practice of genetic psychological and
pedagogical counseling of students on problems of choice of sport-
ing and professional activities.

In this regard, the question of influence of serological markers of
blood groups on the development of the function of logical think-
ing of adolescent girls-athletes specializing in athletic disciplines
of various training directions remains relevant and unresolved. To
the above, we can add that in one study published by us earlier an
analysis of the influence of serological markers of blood groups on
the development of attention [22] and of time perception [23] func-
tions of adolescent girls-athletes has been made.

Material and methods. The study involved young girls-ath-
letes aged 13-15 years from Brovary Higher School of Physical
Culture (n=167) (experimental group), who according to classi-
fication of sports by A.G.Dembo were divided into two groups:
group A (n=85) - speed and power sports (freestyle wrestling,
athletics: sprinting, hurdles, jumping, shot put and discus);
group B (n=82) - endurance sports (skiing, swimming: 200, 400
and 1500 m, athletics: running at 800, 1500, 3000 and 5000 m,
walking). The control group of tested persons was divided into
two subgroups: subgroup 1 — girls-pupils, aged 13-15 years, of
Brovary Secondary School Ne 3 (Kyiv Region), who did not
play sports (n=106); subgroup 2 — girls-first-third-year students,
aged 17-20 years (n=124), of M.P.Dragomanov National Peda-
gogical University (n=68) and Kyiv Borys Grynchenko Univer-
sity (n=56), who also did not play sports.
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The study of the function of logical thinking was carried out
according to the method of “numerical series”, which was pro-
posed by M.V. Makarenko, V.A.Pukhov, N.V. Kolchenko and
others. [4]. A tested person was given the forms with missing
numbers in rows (total number of spaces - 10). He had to choose
the correct numbers that should complement a row of numbers.
10 minutes were given to complete this task. In case of per-
formance of tasks earlier than the allotted time, time of direct
performance of work was registered. Quantitative indicators for
assessing the function of logical thinking were as follows: 1)
the number of correct answers guessed by a tested person dur-
ing the work, 2) speed of thinking (in conventional units), 3)
general assessment of the state of logical thinking (in points).
The latter was carried out according to the scheme of the above
authors [4]:

Assessment,
points

Corrects answers,

. 10 9 8 | 76|45 13
quantity

Speed of thinking was determined by the following formula:
o
HiR= T, where:

[IIm — speed of thinking, conventional units,

A — correct answers, number,

t — time of performance of work, minutes.

Testing was carried out in an isolated room in the first half
of the day (from 9 till 12 hours, not earlier than 2 hours after a
meal). One or two days before examination, the tested persons
were asked to reduce the volume and intensity of their physical
activity by 50%, not to take tonics and sedatives, and on the day
of testing — strong tea or coffee

Data on blood groups were taken from the medical records of
the persons to be tested. Individuals who did not have data on
their blood group were not allowed to be tested.

In the course of the research, the significance of the difference
between individuals with different blood groups of the ABO
system, who represented the experimental (young athletes) and
control (pupils who do not play sports) groups, was determined
using the parametric Student’s t-test.

The purpose of the article is to investigate the influence of
serological markers of blood groups on the development of the
function of logical thinking of adolescent athletes, taking into
account sexual dimorphism.

Research methods: theoretical analysis and generalization of
scientific and methodical literature, pedagogical monitoring,
testing, methods of statistics.

Results and discussion. Materials of the comparative analysis of
changes in average values of indicators of function of logical think-
ing of girls-athletes aged 13—15 years with different blood groups of
system ABO by method “Numerical series” (without consideration
of specificity of their kinds of sports) are presented in Table 1. As
can be seen from the data in this table, the number of correct an-
swers, speed of thinking and the overall assessment of this function
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are significantly higher in girls with A (IT) blood group compared to
their age-mates with 0 (I), B (III) and AB (IV) blood group (P<0,05-
0,01). No significant differences were found in the above indicators
of the properties of logical thinking among people with 0 (I), B (IIT)
and AB (IV) blood groups (P>0,05). Based on the above, we can
assume that young athletes of A (II) blood group, as opposed to
other age-mates, have a high associative relation with the properties
of the function of logical thinking.

The following two tables (Tables 2 and 3) contain the data of
a comparative analysis of changes in the average indicators of
the function of logical thinking in girls who (according to the
classification of sports by AG Dembo) specialize in sports with
different training orientation: group A — speed and power sports,
group B - endurance sports.

From the materials of the study of the function of logical
thinking of girls playing speed and power sports (Table 2) no
significant differences were found in the nature of changes in the
above indicators (P>0,05), and therefore, in our opinion, there is
no expressed associative relation with the properties of the func-
tion of logical thinking of individuals of a certain blood group.

From the analysis of the following table (Table 3) we find the
data that, in our opinion, may indicate that people with A (I) blood
group have the best associative relations with different properties of
logical thinking. Proof of this is the significantly better average val-

ues of the three above-mentioned indicators of this function (correct
answers, speed of thinking, assessment) in people with A (II) blood
group compared to their sports colleagues who have 0 (I), B (III)
and AB (IV) blood group (P<0,05 in all cases).

The results of the study of indicators of the function of logi-
cal thinking of pupils aged 13-15 years who do not play sports
are specified in table 4. From the materials of this table we find
the following: the girls with A (II) and 0 (I) blood groups have
significantly better values of the mentioned function according
to the registration of known indicators (correct answers, speed
of thinking, assessment), and therefore by all indicators the dif-
ference between them was unreliable (P> 0,05). However, a sta-
tistically significant difference in the average values of the three
mentioned indicators of logical thinking is observed, on the one
hand, between individuals with A (II) and B (III) and AB (IV)
blood groups (P <0,05-0,001), on the other hand - between per-
sons with 0 (I) and B (IIT) and AB (IV) blood groups (P <0,05—
0,001). As expected, no significant differences were found in the
analysis of the average values of the thinking function between
pupils with B (IIT) and AB (IV) blood groups (P>0,05). Thus, the
above, in our opinion, may indicate that the highest indicators of
development of logical thinking are specific to persons with A
(II) and 0 (I) blood group, and the lowest ones - with B (IIT) and
AB (IV) groups.

Table 1. Indicators of the function of logical thinking of girls-athletes aged 13-15 years
(without taking into account the specifics of sports) with different blood groups, X=m, (n=167), conventional units

Logic thinking
Ne Blood n Speed of thinking .
group Correct answers, number conventional uni ts,. Assessment, points
1 o(I) 46 5,3+0,21 0,5+0,02 1,6+0,16
2 A(I) 48 5,94+0,22 0,6+0,03 2,1£0,17
3 B(III) 40 5,240,20 0,5+0,02 1,5+0,15
4 AB(IV) 33 5,1+0,24 0,5+0,02 1,5+0,16
P1-P2 <0,05 <0,01 <0,05
P1-P3 >0,05 >0,05 >0,05
Significance P1-P4 >0,05 >0,05 >0,05
of difference P2-P3 <0,05 <0,01 <0,05
P2-P4 <0,05 <0,01 <0,05
P3-P4 >0,05 >0,05 >0,05

Table 2. Indicators of the function of logical thinking of girls-athletes aged 13-15 years,
who mainly develop the speed-power qualities (group A) with different blood groups, Xm, (n=385), conventional units

Logical thinking
Ne Blood n Speed of thinking, .
group Correct answers, number conventional units Assessment, points
1 o) 24 5,0+£0,32 0,5+0,03 1,5+0,23
2 A(ID) 25 5,44+0,30 0,5+0,03 1,8+0,23
3 B(III) 20 4,8+0,30 0,5+0,03 1,3+0,20
4 AB(IV) 16 4,6+0,36 0,5+0,04 1,3+0,23
P1-P2 >0,05 >0,05 >0,05
P1-P3 >0,05 >0,05 >0,05
Significance P1-P4 >0,05 >0,05 >0,05
of differenc P2-P3 >0,05 >0,05 >0,05
P2-P4 >0,05 >0,05 >0,05
P3-P4 >0,05 >0,05 >0,05
© GMN 109




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

Table 3. Indicators of the function of logical thinking of girls-athletes aged 13-15 years,
who mainly develop the quality of endurance (group B), with different blood groups, X=m, (n=382), conventional units

Logical thinking
e Blood group ! Correct answers, number csr:sgn(:lf:::llﬁlnnf; Assessment, points
1 o) 22 5,5+0,26 0,6+0,03 1,8+0,21
2 A 23 6,5+0,25 0,7+0,03 2,5+0,19
3 B(II) 20 5,6£0,26 0,6+0,03 1,8+0,19
4 AB(IV) 17 5,5+0,30 0,6+0,03 1,8+0,22
P1-P2 <0,05 <0,05 <0,05
P1-P3 >0,05 >0,05 >0,05
Significance P1-P4 >0,05 >0,05 >0,05
of difference
P2-P3 <0,05 <0,05 <0,05
P2-P4 <0,05 <0,05 <0,05
P3-P4 >0,05 >0,05 >0,05
Table 4. Indicators of the function of logical thinking of pupils aged 13-15 years,
who do not play sports, with different blood groups, X+m, (n=106)
Ne Blood n Log;c[:l:et(;“onfktlhniiking
groups Correct answers, number conventional uni t; Assessment, points
1 o) 28 5,140,27 0,5+0,03 1,540,20
2 A(ID) 30 5,3+0,26 0,5+0,03 1,7+0,21
3 B(IIT) 26 3,6+0,18 0,4+0,02 0,5+0,11
4 AB(IV) 22 3,540,18 0,4+0,02 0,5+0,11
P1-P2 >0,05 >0,05 >0,05
P1-P3 <0,001 <0,05 <0,001
Significance P1-P4 <0,001 <0,05 <0,001
of differenc P2-P3 <0,001 <0,05 <0,001
P2-P4 <0,001 <0,05 <0,001
P3-P4 >0,05 >0,05 >0,05
Table 5. Indicators of the function of logical thinking of 17-20-year-old female students,
who do not play sports, with different blood groups, X+m, (n=124)
Logical thinking
N Blood group " Correct answers, number Speed otfi:)l:li;klilllligt,sconven- Evaluation, points
1 o) 38 5,2+0,23 0,5+0,02 1,7+0,17
2 A 35 5,6+0,22 0,6+0,02 1,8+0,15
3 B(IIT) 27 4,140,20 0,4+0,02 1,120,14
4 AB(IV) 24 3,7+0,23 0,4+0,02 0,7+0,17
P1-P2 >0,05 <0,01 >0,05
P1-P3 <0,01 <0,01 <0,05
Significance P1-P4 <0,001 <0,01 <0,001
of difference
P2-P3 <0,001 <0,001 <0,01
P2-P4 <0,001 <0,001 <0,001
P3-P4 >0,05 >0,05 >0,05

The indicators of mental function of logical thinking of
17-20-year-old female students having different blood groups,
who do not play sports (control group, subgroup 2), are almost
the same as those for the 13-15-year-old female pupils who also

do not play sports (control group, subgroup 1).
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As can be seen from the Table 5, significantly better aver-
age values of the mentioned mental function are registered, on
the one hand, among female pupils with A (II) and B (III) and
AB (IV) blood groups (P <0,01-0,001) and, on the other hand,
among female students with 0 (I) and B (III) and AB (IV) blood
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groups (P<0,05-0,001). Accordingly, we add that between girls
with A (IT) and 0 (I) blood groups, as well as between their age-
mates with B (IIT) and AB (IV) blood groups, no significant dif-
ferences were found (P>0,05). Thus, we can assume that among
female students who do not play sports, the best associative rela-
tion with the function of logical thinking is observed in persons
with A (IT) and 0 (I) blood groups, and the worst one, respec-
tively, in persons with AB ( IV) and B (III) groups.

A comparative analysis of average values of the development

of logical thinking in three groups of tested persons, who had
different blood groups (young athletes, pupils and students),
with taking into account their sexual dimorphism is presented
in Tables 6, 7 and 8.

So, it follows from the data of table 6 that by all indicators that
characterize this function (correct answers, speed of thinking,
evaluation) no statistically significant differences between the
athletes (girls and boys) of Brovary Higher School of Physical
Culture have been found (P>0,05).

Table 6. Comparative analysis of average values of the development of logical thinking in young athletes (girls and boys)
of the specialized sports institutions (without taking into account the specifics of athletic disciplines)
with different blood groups, X+m, (n=310)

Indicators Statistical Blood groups
of memory function values o) | A(I) | B(II) | AB(YV)
Girls (1)
n=46 n=48 n=40 n=33
Correct answers, number X+m
5,3+0,21 5,9+0,22 5,2+0,20 5,1+0,24
Speed of thinking, X+m 0,5+0,02 0,6+0,03 0,5+0,02 0,5+0,02
conventional units
Assessment, points X+m 1,6+0,16 2,1+0,17 1,5+0,15 1,5+0,16
Boys (2) [9]
n=44 n=42 n=31 n=26
Correct answers, number X+m
5,0+0,29 5,6+0,27 5,1+£0,26 4,7+0,28
Speed of thinking, X+m 0,5+0,02 0,6+0,03 0,5+0,02 0,5+0,02
conventional units
Assessment, points X+m 1,5+0,25 1,8+0,23 1,5+0,20 1,4+0,24
Correct answers, number P1-P2 >0,05 >0,05 >0,05 >0,05
Speed of thinking, P1-P2 0,05 0,05 0,05 0,05
conventional units
Evaluation, points P1-P2 >0,05 >0,05 >0,05 >0,05

Table 7. Comparative analysis of average values of development of logical thinking of pupils (girls and boys)
of general educational institutions, who do not play sports, with different blood groups, X+m, (n=220)

Indicators Statistical Blood groups
of memory function values o) | A B(III) AB(IV)
Girls (1)
n=28 n=30 n=26 n=22
Correct answers, number X+m
5,1+0,27 5,3+0,26 3,6+0,18 3,5+0,18
Speed of thinking, X+m 0,5+0,03 0,5+0,03 0,4+0,02 0,4+0,02
conventional unita
Evaluation, points X+m 1,5+0,20 1,7+£0,21 0,5+0,11 0,5+0,11
Boys (2) [9]
n=32 n=34 n=25 n=23
Correct answers, number X+m
5,0+0,25 5,3+0,24 3,8+0,21 3,6+0,28
Speed of thinking, Xtm 0,5+0,02 0,5+0,03 0,4+0,02 0,4+0,02
conventional units
Assessment, points X+m 1,5+0,23 1,7+0,22 0,6+0,18 0,5+0,21
Correct answers, number P1-P2 >0,05 >0,05 >0,05 >0,05
Speed of thinking, P1-P2 >0,05 >0,05 >0,05 >0,05
conventional units
Assessment, points P1-P2 >0,05 >0,05 >0,05 >0,05
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Table 8. Comparative analysis of average values of development of logical thinking in students (girls and boy)
of higher educational institutions, who do not play sports, with different blood groups, Xtm, (n=255)

Indicators Statistical Blood groups
of memory function values o) | A(I) | B(I1I) | AB(YV)
Girls (1)
n=38 n=35 n=27 n=24
Correct answers, number X+m
5,2+0,23 5,6+0,22 4,1£0,20 3,7+0,23
Speed qf thmkmg, X+m 0,5+0,02 0,6+0,02 0,4+0,02 0,4+0,02
conventional units
Evaluation, points X+m 1,7+0,17 1,8+0,15 1,1+0,14 0,7+0,17
Boys (2) [21]
n=41 n=37 n=28 n=25
Correct answers, number X+m
5,3+0,22 5,5+0,23 3,6+0,17 3,5+0,16
Speed of thinking, X+m 0,5+0,02 0,6+0,02 0,4+0,02 0,4+0,02
conventional units
Assessment, points X+m 1,7+0,17 1,8+0,19 0,6+0,11 0,4+0,10
Correct answers, number P1-P2 >0,05 >(,05 >0,05 >0,05
Speed of thinking, P1-P2 0,05 0,05 0,05 0,05
conventional units
Assessment, points P1-P2 >0,05 >0,05 >0,05 >0,05

As indicated by the data of a gender comparative analysis of the
average values of the development of logical thinking in pupils of
general educational institutions, who do not play sports (Table 7),
and students of higher educational institutions, who also do not play
sports (Table 8), no significant differences between boys and girls
(P> 0,05) have been found. Thus, we can state that the mental fea-
tures of sexual dimorphism in development of properties of logical
thinking in young athletes as well as pupils and students, who do
not play sports, have not been found by us.

Analyzing the nature of changes in the indicators of the func-
tion of logical thinking in young athletes, aged 13-15 years, of
specialized sports institution, their age-mates — pupils of second-
ary schools who do not play sports, as well as older students of
higher education institutions who also do not play sports, we
come to the conclusion that the genetic predisposition to the
development of mental traits in humans based on serological
markers of blood groups of the ABO system, which was men-
tioned by L. P. Serhiynko [8] and evidenced by data of our previ-
ous studies involving boys-athletes [9,21], takes place.

Thus, according to the data of research of girls (without taking
into account the direction of their training process) it was found
that athletes with A (II) blood group have significantly better (at P
<0,05-0,01) values of thinking function compared to those individ-
uals, who have 0 (I), B (III) and AB (IV) blood groups. Almost the
same nature of changes, as that in general group of female athletes
(at P<0,05 in all cases), in average indicators of the mentioned func-
tion is registered in girls playing endurance sports (group B). The
fact that in all respects no significant differences in values of think-
ing function (P>0,05) have been found in female athletes playing
endurance sports (group A) is yet again an indisputable evidence of
the specific impact of training loads of different orientation on the
body of athletes who are different by age and sporting qualificatio
[1, 10 et al.]. Based on the above, we can assume that individuals of
A (IT) blood group, in contrast to other individuals, have the highest
associative relation with the properties of the function of logical
thinking.

The results of psychophysiological studies of secondary school
pupils who do not play sports indicate that individuals of not only
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A (II) but also 0 (I) blood groups have the best associative relation
with different properties of logical thinking, and the individuals of
AB (IV) and B (III) blood groups have the worst one.

Given that the genetic predisposition to the development of men-
tal traits in humans becomes more pronounced in adulthood than
in adolescence [5,10], we have conducted similar studies among
students aged 17-20 (late adolescence). The latter (research), in our
opinion, has become an indisputable fact that individuals with A (II)
and 0 (I) blood groups have the best associative relations with dif-
ferent properties of logical thinking, and individuals with AB (IV)
and B (III) groups, as noted earlier - the worst ones.

Theoretical and practical relevance of the work. The theo-
retical basis of many years research are the provisions and con-
clusions of a number of authors (M.N Fox, M. Khoroshukha
et al., V. Lyshevska, S. Shepoval, L. Serhiynko, E. Strikalenko
et al.) concerning the possibility to use serological markers of
blood groups of the ABO system in genetic prediction of the
development of certain somatic diseases, motor qualities and
mental properties in people of different ages, genders and oc-
cupations. The practical relevance of the work consists in the
possibility of psychophysiological selection of young athletes to
engage in those kinds of sports for which the function of logical
thinking plays an important role in the development of sports-
manship (for example, orienteering, tennis, playing sports, etc.)
and professional selection (in particular in the choice of those
professions that are based on knowledge of exact sciences).

Conclusions. The use of serological markers of blood groups
according to the ABO system, in our opinion, is possible in the
genetic prediction of the development of the properties of logi-
cal thinking of young people. The factor of sexual dimorphism
does not make significant adjustments in the specifics of chang-
es in the indicators of logical thinking of individuals with diffe -
ent blood groups according to the ABO system. Therefore, we
believe that adolescent athletes (boys, girls) and their age-mates,
who do not play sports, with A (II) and 0 (I) blood groups have
the best associative relations with different properties of logical
thinking, and individuals with B (III) and especially with AB
(IV) group — the worst ones.
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SUMMARY

INFLUENCE OF SEXUAL DIMORPHISM ON THE DE-
VELOPMENT OF THE LOGICAL THINKING FUNC-
TION IN YOUNG ATHLETES AGED 13-15 YEARS WITH
DIFFERENT BLOOD GROUPS

"Khoroshukha M., 2Bosenko A., *Prysiazhniuk S.,
"Tymchyk O., 'Nevedomsjka J.

!Boris Grinchenko University of Kyiv; *State Institution “South
Ukrainian National Pedagogical University named after K.D.
Ushinsky”, Odessa; *State University of Telecommunications,
Kyiv, Ukraine

The purpose of the work is to investigate the influence of se-
rological markers of blood groups on the development of the
function of logical thinking of adolescent athletes taking into ac-
count sexual dimorphism. The study involved girls (n=167) and
boys (n=143) from a specialized sports institution, who accord-
ing to the classification of sports by A.G. Dembo were divided
into two groups: group A - speed and power sports, group B - en-
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durance sports. The control group of tested persons who did not
play sports was divided into two subgroups: subgroup 1 — pupils
[girls (n=106), boys (n=114)], aged 13-15 years, of secondary
school; subgroup 2 — first-third year students [girls (n=124),
boys (n=131)] of higher educational institutions. The study of
the function of logical thinking was carried out according to the
method of «numerical series» of M.V. Makarenko. Quantitative
indicators for assessing the function of thinking were as follows:
the number of correct answers guessed by the person during the
work, the speed of thinking, the overall assessment of the state of
thinking. The fact of possible use of blood groups in genetic-based
prediction of development of thinking is established. It was found
that girls and boys with A (I) and 0 (I) blood groups have the best
associative relations with different properties of logical thinking,
and individuals with AB (IV) and B (III) groups - the worst ones.
It was also found that between males and females of the three
groups of tested persons (young athletes, secondary school pupils,
students) there are no significant differences in the average values
of logical thinking, and therefore the factor of sexual dimorphism
does not make significant adjustments in the specifics of changes in
the above-mentioned mental function of individuals having diffe -
ent blood groups.

Keywords: mental functions, logical thinking, research, sex-
ual dimorphism, young athletes, pupils, students.

PE3IOME

BJIUSAHUE IIOJOBOI'O JAUMOP®U3ZMA HA PA3-
BUTHE ®YHKIUU JIOI'HYECKOI'O MBbIIIJIEHUST
IOHBIX CIHOPTCMEHOB 13-15 JIET C PA3SHBIMU
I'PYIIIIAMU KPOBU

Xopouryxa M.®., ’bocenko A.W., Mpucskaok C.H.,
"Tumunk O.B., 'HeBenomckas E.A.

'Kuesckuii ynueepcumem um. B. Ipunuenxo, Kues; *FOocnoy-
KPauncKull HayuoHAIbHbIIL Ne0a2o2utecKull YHUgepCcumem um.
K.JI. YVwunckozo, Ooecca; *Tocydapcmeennvili ynusepcumen
menexkomynukayui, Kues, Ykpauna

Lenb uccnenoBanus - ONpPEAEIUTh BIMSHUE CEPOIOTHYECKUX
MapKepoB TIPYIIT KPOBH Ha Pa3BUTHE (PYHKIMU JIOTHYECKOTO
MBIIIJICHUS] IOHBIX CIIOPTCMEHOB IOAPOCTKOBOIO BO3pacTa C
y4eToM TMoJoBoro auMopdusma. B uccienoBaHuM NpuHSIM
yuactue AeBymku (n=167) u mansuuku (n=143) crnenuanuzu-
POBAaHHOTO CIIOPTUBHOIO 3aBEJCHUS, KOTOPBIE COIVIACHO Kiac-
cudukanun Bugos crnopra A.IL Jlembo paszerneHbl Ha JBe
IPYHIIbL: TpyHna A — CKOPOCTHO-CHIIOBBIE BHJIbI CIIOPTA, IPYII-
na b — Buzapl cnopra Ha BeIHOCIMBOCTH. KOHTpoOsbHAS Ipymina
00CIIe/I0BaHHbIX, KOTOPBIE HE 3aHMMAJIMCh CIIOPTOM, OblIa pas-
JieJIeHa Ha JIBe€ HOArpymnnsl: noarpymnmna 1 — geBymku (n=106)
u Manbunku (n=114) B Bo3pacte 13-15 ner, yuenuku o6111e00-
pa30BaTeIbHOr0 Y4eOHOro 3aBe/ICHHs, MTOArpyIa 2 — IeBYLIKH
(n=124), ronomu (n=131) B Bo3pacte 17-20 jert, cTyneHTs 1-3
KYPCOB BBICIIMX y4eOHBIX 3aBe/ieHuil. MccnenoBanue GyHKIM
JIOTMYECKOTO MBIIUICHUS NMPOBOAMIIOCH 110 METOAUKE «UHUCIIO-
Bele psaab» H.B. Makapenko. KonnuecTBeHHBIMU 1OKa3aTens-
MH OLIEHKHM (DYHKIIMH MBILIUICHUS SIBJSUIMCH: KOJIMYECTBO Bep-
HBIX OTBETOB, YraJJaHHBIX JIUIIOM 3a BpeMs paboThbl, CKOPOCTb
MBILUICHUSI, 00I11ast OL[EHKA COCTOSTHHSI MBILILICHHS. YCTaHOBIICH
(hakT BO3MOXKHOTO HCIIOJIBb30BAHHS TPYI KPOBH B IeHETHUE-
CKOM HPOTHO3UPOBAHUH PA3BUTHUS MBIIIJICHUS. BBIABICHO, 4TO
neyikd 1 Mansuuku ¢ A(II) u O(I) rpynnmamu KpoBH HUMEOT
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HaWJIy4Ile acCOLMaTHBHbBIC CBA3M C PA3IMYHBIMM CBOWCTBAMU
JIOrM4ecKoro MeluuieHus, a uausuael ¢ AB(IV) u B(III) rpyn-
IIaMH — HauXyaume. Mexty JTMIaMy MyXCKOTO U SKEHCKOIO I10J1a
Tpex Tpymi (TOHbIe CIOPTCMEHBI, ydaliiecs o01eoopa3oBareib-
HOM IIKOJIBI, CTYJICHTBI) JOCTOBEPHBIX Pa3iM4uil B CPEAHUX 3HA-
YEHUSAX Pa3BUTHUS JIOTMYECKOTO MBIIUICHHS HE YCTaHOBJICHO, IIO-
9TOMy (HakTOp MOJOBOTO AUMOpP(H3MA HE BHOCHT CYIIECTBEHHBIX
KOPPEKTUB B Crieln(HKy N3MEHEHHMIT TOKa3aTesieil TaHHOM TICHXH-
4eCcKOi (QYHKIMH MHIMBHUIOB C Pa3HBIMHU IPYHIIAMH KPOBH.
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AHAJIN3 PACITPOCTPAHEHHOCTHU XPOHUYECKHUX BUPYCHBIX TEITATUTOB
B KABAXCTAHE 3A 2012-2016 I'T.

KonbicoexkoBa A.A.

HAO «Meouyunckuii ynusepcumem Acmanay, Hyp-Cyaiman, Kasaxcman

[Tapentepanbubie BUpycHble renatutsl B, C n [l sBisroTcs
OIHOH M3 TIOOANBHEIX MPOOJIEM MHPOBOTO 3/paBOOXpaHe-
Hust. bonee 350 MIIH. €UHUIl HACEJIEHUSI BCErO MHUpa SIBIISI-
I0TCS1 HocuTelsiMU BUpyca B, n3 Hux 75-160 muH. (15-40%)
MOJIBEPKEHBI yTrpo3e Pa3BUTHS IHPPO3a IEYCHHU WIN Temna-
TOLCJUTIONSIpHON KapuuHoMbl [1]. Cutyauus ¢ renaturom C
MIOJIOXKHUTEIBHO MEHSETCs, KOJIMYeCTBO HHQHUIIMPOBAHHBIX
CHIDKAEeTCsl, B HAcToslee BpeMs cTpajalT mopsinka 71
MUIH. Jul. 3aboneBaeMocTh uHOeknued HDV cHusmiach
B OHIEMHYHBIX CTpaHaxXx B pesyiabrare ()(EeKTUBHONH HM-
MyHonpodunakTuku npotus HBV u yny4menus counaib-
HO-9KOHOMHYECKHX M THTHEHHYECKUX YCIOBHH, OJHAKO B
A3sunarcko-THUXOOKEaHCKOM PEruoHe MO Ceil JeHb OCTaeTcs
aKkTyaJbHOM mpuuuHON 3aboseBaemoct [2,3]. Iematur B
C JeNIbTa-areHTOM SIBJISIeTCsl cepbhE3HOM mpobiemoil u B Pe-
cinyonmuke Kaszaxcran. CraTHcTHKa pPacHpOCTPaHEHHOCTH
HDV mo ceii nenp yrounsiercs. HDV-undexnns nosbimaer
puck pas3BuTHs TenarouesutonsapHoil kapunHomsl (I'IK) B
TpU pa3a ¥ CMEPTHOCTU B [Ba pa3a y nanueHToB ¢ HBsAg-
MO3UTHBHEIM IHPPO30M redeHH. COorllacHO HCCIIeIOBAaHHIM
[4,5], nocroanHas perukanust HDV npusoaut x nupposy u
I'IIK B rogoBom ucuncienuu 4% u 2,8%, COOTBETCTBEHHO, U
SIBIISICTCSI IPEIUKTOPOM NEYEHOYHOI CMepTH.

Llenp uccnenoBanus — aHanu3 pacHpOCTPAHEHHOCTU BUPYC-
HBIX TernaTuToB B Pecryonuke Kazaxcran 3a 2012-2016 .

Marepuan u Metoabl. B mccienoBaHnu NpUMEHEHBI II0-
KazaTell ONHUCATeNbHON CTaTHCTUKM Hay4dHOo-TpakTHYecKoro
neHTpa «CaHUTapHO-3IHAEMHOIOTHUECKON SKCIIEPTU3BI M MO-
HutopuHra»y Komurera 1o 3ammre npas norpedureneii Munu-
crepctBa HarmonansHo# skoHOMEKH Pecryonuku Kazaxcran u
Komurera craructuku MunucrepcrBa HanmoHanbHOH 9KOHO-
muku PK.

Pecnybnika Kazaxcran OTHOCHTCS K CTpaHaM C BBICOKOIT
SHJIEMUYHOCTBIO TI0 BUpPYCHOMY rematuty B (Gomee 8%) [5].
CoracHO JKCHEpTHBIM oleHKaMm, B PecnyOmuke Kazaxcran
CKPUHUHIOBbIE UCCIIEOBaHUA B Ipynnax pucka B 2014 r. BbI-
sterim Hasmane HBsAg y 2,3% nacenenust. Cpean 6epeMeHHBIX
1 JIOHOPOB KPOBH PacIpOCTPaHEHHOCTh BUPYCHOTO renaruta B
(BT'B) cocraBuna 1,3% B 2013 . u 1,2% - B 2014 1. K 3Haun-
TeJIBHBIM ycrexaMm B 6oprbe ¢ BI'B B Pecybnuke Kazaxcran
NIPUBEJIO BBE/ICHNE B KAJIICHIaph NPO(UIAKTHIECKAX PHUBHBOK
BaKI[MHAIIUH IPOTHB renaruta B. B pesynbrare 3a0oneBaeMocTh
cHuzuiack noutu B 40 pas: ¢ 29,3 8 1997 r. no 0,8 na 100 000
Hacenenus B 2014 1. 3a mocnenaue 20 eT ypoBeHb 3a0o0iieBac-
MOCTH CHUEH B 23,7 pa3, a cpenu aerelt - B 52 pasza [6].

Hecmorpst Ha mpoBoauMbie 3G (GEeKTHBHBIE MEpHI, KOJIH-
YEeCTBO BBISBISIEMBIX MHKCT BHPYCOB BO3pacTaeT, B YHCIO
KOTOpBIX BXOJAUT M renaTutT B ¢ nenvra arenrom [7]. Uccie-
JIOBaHUs S5-JIETHEr0 cpesa I0Ka3aiH, 4To 3a00JeBaeMOCTb
XpOHHYECKUM BUpYcHBIM renatutoM B (XI'B) B Kazaxcrane
B IIEJIOM MMEET TeHAeHIMo K cnany [7]. Konmnuectro 3abore-
Banuit XI'B B 2012 roxny cocrasuio 35,4 ciyuaeB Ha 100 TbIC.
HaceneHus, B 2016 r. manHas 1udpa yMeHbIIWIACH Ha 5,8 CIty-
qaes (| 16,4%) u cocraBmna 29,6 3aboneBanuii Ha 100 ThIC. Ha-
ceneHusl. B TeueHue paccMaTpuBaeMoro Iepuoza CyIleCTBEH-
Hoe cHIkeHue ciydaeB XI'B 3aperucrpuposano B 2015 1. - 27,9
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Ha 100 TeIC., KOTOPOE J1ajIee COIPOBOXKAAIOCH HE3HAUNTEIIbHBIM
poctom 3aboneBaemoctH B 2016 romy Ha 6% wnu 1,7 cinyvaes Ha
100 ThIc. HaceneHus (puc 1).

354 345 33,8
I I I 2?’9 29’5
2012 2013 2014 2015 2016
Puc. 1. 3aboresaemocmo XI'B, na 100 mvic. nacenenus 6 ne-
puod ¢ 2012 no 2016 ee.

[MpumeuarensHo, 9To 3aboneBacMocth XI'B cpenu mereii u
MOJJPOCTKOB CYLIECTBEHHO cokpaTtuiachk. Tak, B 2012-2016 rr.
netu 1o 14 ner 6oneror XI'B 3,7 pasa mensbie (¢ 6,3 mo 1,7
ciyudaeB Ha 100 Thic.), a moapocTtku 15-17 net - B 4,8 pasa (c
22,4 no 4,7 cityuaes Ha 100 TbIC.).

ITo uroram 2016 1. 3a6oseBaemMocts XI'B ¢ nmenbra areHTOM
cocrasuia 0,39 cirygaes Ha 100 ThIc. HaceneHus (puc. 2).

0,39

2012 2013 2014 2015 2016

Puc. 2. 3abonesaemocmo XI'B ¢ oenoma acenmom, na 100
moic. Hacenenusi 6 nepuoo ¢ 2012 no 2016 ze.

CpaBHHUTEIBHO C O0IIMM TIOKa3aTesieM 3a00JIeBaeMOCTH Te-
nututoM B, poct 3aboneBaemoct XI'B ¢ nenbra areHTOM He-
OOJIBIIION, OTHAKO CTATUCTHKA MPOSIBIISICT YBEIUUCHHUE CITyYacB
3aboneBaemMoct. Tak, 3a mocienHue S5 jer 3a00J1eBaeMOCTb
XI'B ¢ nensra arentom yBenunumiack Ha 40% ¢ 0,28 no 0,39
ciyuyaeB Ha 100 teic. H. [Ipuuem B 2015 u 2016 rogax temn po-
cra BeICOK 31% u 13%, COOTBETCTBEHHO.

Cnenyer OTMETUTh, 4TO ciiydau 3aboseBacmocTn XI'B ¢
JIeTIbTa areHTOM Yallle BCTPEYAIOTCsl CPely HACENICHHUS CTaplie
18 nier. 3acmyxuBaer BHUMaHus, yTo XI'B ¢ nenbra areHToM
NPaKTUYECKH HE BCTPEYaeTcs CPeau JieTeil, a 3aboieBaeMocThb
cpenu noapoctko 15-17 ner crpemurensHo nagaer ¢ 0,38 ciy-
yaeB, BIEpBble BbLABICHHBIX Ha 100 Teic. HaceneHus B 2012
rony 10 Hysst B 2016 . (puc. 3).

CoracHO TaHHBIM MOCICTHUX SMUICMHOIOTMYCCKIX HCCIIe-
JTIOBaHHIA, pacpOCTPpaHCHHOCTh HH(DEKIMK BUpyca renaruta C,
OIICHCHHAs] Ha OCHOBaHWM BbisiBIcHUs anti-HCV, BapbupoBath
B 3aBHCUMOCTH OT PErHMOHA, OJHAKO IO CTpaHE B IIEJIOM pac-
pocTpaHeHHOCTh cocTasisieT 3,1%. [8]. B nepecuere Ha Hace-
sieHue crpanbl B 2013 1. KOJIMYECTBO MALIUEHTOB C MOJIOKUTEIb-
HbIM TecToM Ha anti-HCV cocraBmiio 483 Thic. uesioBek.
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Puc. 3. Cnyuau 3a6onesaemocmu XI'B ¢ Oerbma azenmom ¢ yuemom oCHO8HbIX 603pacmibix epynn na 100 moic. nacenenus

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

cTapwe 18 net O 0,57

15-17 net -

2016

go 14 net -
crapwelineT PN 0,50
15-17 net -

2015

oo 14 net -

cTapwe 18 net
15-17 net

0,35

0,29

2014

oo 14 net 0,02
cTapwe 18 net 0,43

15-17 net 0,14

»

2013

go 14 net -
15-17 net 0,38

oo 14 net -

212

Tabnuya 1. Pacnpocmpanénnocme antiHCV 6 Pecnybauxe Kazaxcman 6 2013 e.

TI'on Pacnpocrpanennocts antiHCV Bcero cayuaes
2013 — cpenu Bcex BO3pacToB 3.1% 483,280
Puc. 4. Pacnpocmpanennocmo BI'C ¢ Kazaxcmane: pacnpedenenue no nomy u 603pacniy.
Cmamucmuueckue danHble npeocmasienvt no mamepuaiam Hepcecosa A.B. [6]
Obwee 4ynucno MHMLMpOBaHHBIX No Bozpacty (2016)
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40000 4
30000 4
20000 4
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Puc. 5. Hoxazamenu 3abonesaemocmu BI'C ¢ Kazaxcmane ¢ yuemom so3pacma.
Cmamucmuueckue danHble npeocmasienvt no mamepuaiam Hepcecosa A.B. [6]
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Cpenu HUX BUpeMus BeTpeuanach noutu y 75%. Ilpu nepe-
cueTe KOJIMYEeCTBa NMAlMeHTOB Ha HAaCeJICHHUE CTPaHbI OOHAPYKH-
BAETCsI, YTO PACIPOCTPAHEHHOCTh BUPEMUH, T.€. XPOHUYECKOM
undeknnu renarura C B Kazaxcrane cocrasisier 2,4%, 4to
cootBercTBYeT 362 ThIc. manueHToB B 2013 r. PacnpocTpanen-
HOCTb BUPYCHOI'O Irernarura C OLICHUBAJIaCh HAa OCHOBAHUU ITPpU-
MEHEHHUsI K OOIIeH MOMYIISAIMK JaHHBIX O PACIPOCTPAHCHHOCTH
B Anmarsl 3.0% u B IOxH0-Ka3zaxcranckoit oonactu 4.6%. Pac-
MPOCTPAHEHHOCTD, B CpeAHEM, cocTaBmiia 3.9% cpenu Hacese-
Hust B Bo3pacte 1869 net [6], Tabnumia 1, puc 4 u 5.

W3yuenne (GaxkTtopoB, CHOCOOCTBYIOIIUX YCHIICHUIO TPAaHC-
(bopmaLuK BUPYCHBIX TeMaTUTOB B IUPPO3 U TeNATOLEIUTIONSIP-
HYIO KaplUUHOMY, SIBJISICTCS 3HAYMMbIM HAIIPaBJICHUEM B I'€IiaTo-
norun. Tak, M3BECTHO BIMSHUE Ha MporpeccupoBanue hpudposa
ynoTpeOsieHHs aJKoros, BbICOKOW BHUPYCHOW Harpysku, BO3-
pact, My»XCKoi 1oJ, no3utuBHbIi HbeAg, koundeknus ¢ Bupy-
camu rernaruta D u C , BUpycoM UMMyHOAC(DHULUTA YeJIOBEKa
(BUY) [11].

Cpenn n3ydaeMbix (akTOpPOB Pa3BUTHUs LMPPO3a U Ienaro-
LEJUTIONAPHON KapLMHOMBI Ha CETONHSIIHMNA [EHb aKTyallb-
HBIMU SIBJISIFOTCS CJICAYIOLIME META0OJIMYECKUH CUHIPOM, Ha-
pYLICHHE TOJEPAHTHOCTH K DIIIOKO3¢ M Ae(DHULUT BHUTAMHHA
JI. VIHCYyIMHOPE3UCTEHTHOCTh aCCOLUMHUPYETCS € YCHICHUEM
BOCHAJIMTEIbHO-HEKPOTHUECKUX M3MEHEHUIT TeueHn u HopMu-
poBaHueM cteato3a [12]. BiusgHue cTeatosa Ha TedeHHE Xpo-
HMYECKOTo BUPYCHOTO renaruta B Hegocratouno uzydeno. ITo
JAHHBIM PA3JIM4YHBIX aBTOPOB [20], pacrpocTpaHEHHOCTh CIIy-
yaeB crearo3a neyenu npu XI'B cocrasnsier ot 27 no 51%, no
KOHIIA HE OIpeJielieHa ero poiib B IporpeccupoBanuu Gpudposa
U LIIPPO3a MeYeHH. ACCOLUALHS Ie)IbTa FeNaTHTa CO CTeaTO30M
HPaKTUYECKH HE M3y4eHa.

HeaskoronbHyto XupoByro 0oJe3Hb Ie4eHH (cTearos/cre-
aTOrenaTuT) PacLeHUBAIOT KaK IEYCHOYHYI0 MaHHU(EeCTaIHio
MeTabOoINYeCcKOro CHHApPOMa. B uccienoBaHmsIX M0 N3y4eHHIO
PO BUTaMHUHA D y 60,]'[]>H]>IX O0KUPEHUEM YCTAHOBJICHO, YTO
¢ neunmrom Butamuna D (<10 ng/mL) accounuposan Goiee
BBICOKHI{ PHCK Pa3BUTHSI HHCYJIMHOPE3UCTEHTHOCTH, METab0IIH-
YECKOro CHHAPOMA, apTepHabHON TMIEPTEH3UH M CaXapHOro
muabera [13]. K Guonornueckum QyHKuusM BuTamuHa D oT-
HOCSIT TOPMOXKEHHUE KJIETOUHO# nponudepannuy 1 aHrHoreHesa,
MHIMOMPOBaHHUE MPOAYKINHU PEHHUHA, CTUMYJIILUIO TPOITYKIIUH
WHCYJIMHA W KaTeJuuuAnHOB. [TomyuyeHsl qoka3areinbcTBa Toro,
YTO HU3KUH ypoBeHb BUTaMMHA D MOXET paccMaTpuBaThCs Kak
HE3aBUCUMBIN MPEAUKTOP OXKUPEHHs. B CBOIO ouepens oxupe-
HHE MOXKET CII0COOCTBOBATh CHIDKEHHIO YPOBHS LIUPKYIHPYIO-
mIero B KpOBU BUTaMHWHA D 3a cueT MOBBIIIEHHOIO €0 3aXBa-
Ta )KUPOBOH TKaHbto. CoolaeTcs, 4to BUTaMUH D siBisieTcst
3Ha4YUMbIM KOMIIOHEHTOM MMMYHHOI'O MOZAYJISITOpa I/IH(beKL[I/II/l
Bupyca remnarura C 1 Metaboin4yecKoro 3a00JIeBaHUs TIEUCHH.
V 6onbubix XI'C BbIsSIBIIEHA TEHICHIMS Oojiee ObICTPOro mpo-
rpeccupoBanus ¢pudposa Ha done nedunnta Butamuna D [14].

B Pecnybnuke Kaszaxcran okxono 90% HaceneHUss MUMEIOT
neuuuT BUTaMuHa D, omHako mpobiiema Mo cei JeHb ocTa-
ércst Mason3y4eHHOH. MMEIoTCS eIMHUYHBIC HCCIIeIOBAHUS
10 pacnpocTpaHéHHOCTH - uccienoBanue [lymkapésa B.K. u
COAaBT., NPOBEACHHOE B I. AJIMaThl Mokaszayo, 4ro cpeau 1387
MOAPOCTKOB B Bo3pacte oT 10 mo 15 nmer medunuT BUTaMUHA
D BoisiBien y Oosnee 70% nereid, M3 KOTOPBIX BbIPa)KCHHBIH
nedunut nuarnocrupoBaH y 31,5% obenenyemsix [15]. Uro
kacaercss HBV-MHOUIMPOBAHHBIX MAlMEHTOB, CBSI3b MEXKIY
ypoBHeM ButamuHa D, BupycHoit Harpy3koii HBV u nuchyHk-
LUEH TIeYSeHH OCTASTCSl B 3HAYMTEIBLHON CTEIICHU HESICHOM, YTO
JMKTYeT HEOOXOAMMOCTh MCCIEO0BaHUs POiaM BuUTamMuHa D B
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(hOpMHUPOBAHUN MHCYIHHOPE3UCTCHTHOCTH, UCXOIaX MPOTHBO-
BUPYCHOU Teparuy U nporpeccupoBanny Gpudposa y 00JIbHBIX
BUpYyCHBIMH renarutamu. B Pecriy6nnke Kazaxcran nuarnoctu-
YECKHE BO3MOXHOCTH JJIs IMALIMCHTOB C 3&60ﬂeBaHI/IﬂMI/I ICYCHU
y."ly‘ll_Lla}OTCﬂ. BHe}lpeHbI METO/IbI ONPEACIICHUSA KOJINYCCTBECH-
HOi BupycHOH Harpysku HDYV, usmepenus ypoBHs BUTaMHHA
D, Bo Bcex pernoHax MMeeTcsl JOCTYNl K HEeMHBA3MBHOH OLICHKE
crenenn (udpo3a. Cpeny BU3yaTM3alMOHHBIX METO/IOB HCCIIeI0-
BaHUs l/ICI'lOJ'll)3y}OTC$[ KOMIIBIOTEpHAsA WU MarHuTHO-PE30HAHCHAasA
Tomorpadun, mpoToHHAst MP-CIIeKTpOCKOTIHS, SIBIISFOMIAsCS CANH-
CTBCHHBIM MCTOI0M, ITO3BOJISIOIIMM HCUHBA3MBHO OLICHUTH KOJIM-
YECTBECHHOE COJECPKAHNUE TPUIVIULICPUIOB B reueHu [18].

ComiacHO MOCHeIHUM NPaKTUYECKUM pekoMeHxanusM EB-
poIeiickolf accolMalMy 0 M3yYeHHIO 3a00JeBaHUN IEYeHH,
TPaH3UCHTHAsA DJIACTOMETPHUA MOXKET CUHUTAThCA CTaHAapTOM
HEWHBA3MBHOT'O TECTa JIA U3MEPCHHA DJIACTUYHOCTU ICYECHH
(YpoBeHb J0Ka3aTeNbHOCTH — Al), UMEET BBICOKYIO JOCTOBEp-
HOCTb IIPU BUPYCHBIX renatutax (Al), MeHee 10CTOBEpHA MpU
HEaJIKOTOJIbHOM JKMPOBOH OONIE3HM MEUeHW M APYTUX XPOHH-
yeckux 3aboneBanusx neueHu (Al), obmamaeT 6oee BHICOKOM
qyBCTBHTEIBHOCTBIO MIPU 0OHAPYIKEHHH LIMPPO3a, YeM IIPHU BbI-
SIBJICHUU «IIPOJBHHYTHIX» cramuii ¢pudposa (Al). Buenpenue
narurka XL+Probe mo3B0oJIMI0 HCCIIEN0BATE KECTKOCTH IIE€YEHH
y HALMEHTOB C OKUPEHUEM U TOJILIMHON MOIKOKHON KIICTUaTKU
110 3,5 ¢M ¥ CHU3HTh 4acToTy Heyaad y 6onbHbIX ¢ UMT > 30 kr/
M2, paHee BapbHpyoILyo oT 3 10 16% [19]. OxHako, quarso-
CTHYCCKasA TOYHOCTb U 3HAYUMOCTL JdaT4HWKa IpU KOM6I/IHI/IpO—
BAHHOM ITOPKCHHUHU TTeUeHU (BHPYCHBIII renaTuT Ha (OHEe HKH-
POBOTO remnaro3a) HEeAOCTaTOYHa SCHA U TpeOyeT JalbHEeHIINX
UcCcIIeI0BaHUH.

le/l MCCJIICAOBAHNU JITaHHBIX PEIrHOHAJIbHBIX FenaTonoque—
ckuX HeHTpoB B 2016 . CKpUHUHTOBOE (HOPOCKAHUPOBAHUE
(1)146])03 Ha IO3JHHUX CTAa/IHUAX BBIABIIACTCA B rpynne MManeHTOB
C XPOHUYECKUM BI/IpyCHbIM renaruToM B C JAcJibTa arcHTOM.
Pacnipenenenue nauuentoB ¢ XBI' ¢ jenbra areHToM 1o cre-
neHn (Gubpo3a reyeHu MoKaszano, YTO B OCHOBHOM IAIMEHTHI
JMarHOCTHPYIOTCs npH ctaguu Gpuoposa F3-F4. [pakruuecku
BO BCEX MAaKpOPETHOHAX JOJIs MalKeHTOB B ctaauu F3-F4 ¢u-
0po3a TMEYCHH COCTABIISACT OOJBINE MOJOBHUHBI BCEX HAOIOIAC-
MBIX (pHC. 6).

HeT

[aHHbI 5

& 5
21% E2
. 29%
F2
11%
F1
12%

3amamHerH MAKPOPETHOH TOxHBN MAKPOPETHOH

HeT

HeT
J3HHBbI JLaHHbI
’ 10% X
F1 15%
7%
F1
= 9%
21%
F2
15%

CeBepHBIH MAKPOPETHOH IleHTpaIsHO-BOCTOMHBIE MAKPOPETHOH

Puc. 6. Pacnpedenenue no Makxpopecuonam
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Llespio Tepanuu XpoOHUYECKOro renarura B saBinsercs ymyd-
IIEHHE [IPOTHO32a MAlIUEHTa Yepe3 YCTONUMBOE HHIMOupoBaHue
BUpPYCHOH peruukanuu. OIHAKO MMEET MECTO HEOIpe/eieH-
HOCTh M INOTCHUUAJIBHO HEOI'paHUYCHHAsA IMPOAOJIKUTEIIbBHOCTD
Kypca JIeYeHMs] aHaJoraMH HYyKJIeo3uJoB. Bo Bpems nedeHus
TaK)Ke BO3HUKAIOT BOIPOCHI 00 YCTOWYHUBOCTH M O€30MaCHOCTH,
(MHAHCOBBIX 3aTpaTax W NPHBEP)KEHHOCTH HauueHTa. MHru-
ouposanue [THK cunraercst «ymoBIeTBOPUTENBHOH KOHEYHOM
TOYKOIT», a OTMEHa Iperapara Bce elie NPUBOAUT K BHICOKUM
IIOKa3aTejisiM peUuANBOB. KJ'[HpeHC INOBEPXHOCTHOI'O aHTUI'CHA
renartuta B (HBsAg) sBnsercs «uaeanbHOM KOHEUHOM TOUKOM
JUISL PEILICHUsI BOTIPOCA O MPEKPAIICHNUH JICYCHHS U BIUSHUS Ha
nporuo3. B nocnennee Bpemsi npumeHenue «OnTHMHU3UPOBaH-
HOM CTpaTeruu NMpoTUBOBUPYCHOI'O JICUCHN S TI03BOJINIIO ITOBbI-
cuTh ypoBeHb kiupeHca HBsAg u cuenars BO3MOXXHOU «uze-
AJIBbHYIO KOHEYHYIO TOUKY».

BO3 nonaraet, 4o anumuHanus renaruta C BO3MOXKHA U pe-
aJIbHO JIOCTHXKKMA, OHaKo AocTy K Jedenuto HBV u HCV Bce
euie HepocraTounblid. Bakuunel npotuB HCV no ceit e He
CYIIECTBYeT, ofHaKo renaTuT C MOXKHO M3JI€UUTh OTHOCHTEIIb-
HO OBICTPO C MCHOJIB30BAaHUEM BBICOKOI()(EKTUBHBIX ITPOTHBO-
BUPYCHBIX IIpernaparoB mnpsMoro jeiictBus. B “ImobanbHOM
noknaze BO3 o renmarure B 2017 .’ npoaeMOHCTPUPOBAHO,
YTO psii CTpaH MPEeIIPUHUMAIOT yCIICIIHbIE aru B O0opble ¢
renatutamu. B Erunre yBenudenue npoayKuu reHepu4ecKux
IPOTUBOBUPYCHBIX IIPpE€HapaToB INPUBEIO K CHUKCHUIO LECHbI
Ha TpexMecs4Hblid Kypc jedeHus renatura C ¢ 900 nosnmapos
CIIA B 2015 r. o menee 200 nomnapos CILA B 2016 roxy.
B Ilakucrane Kypc JIeUCHHsI CTOMT B HACTOSILLEE BPEMs OKOJIO
100 nomnapos CLIA. B Monronuu cpeacrsa ais aedenust HBV
u HCV Bxirouensl B HalMoHanabHYI0 CHCTEMY MEAULMHCKOIO
CTpaxoBaHMsI.

B Kazaxcrane ¢ 2018 roga 0CHOBOM JIeUeHUSI XPOHHUUECKOTO
BUPYCHOI'O Ieriatura C saBnsieTcs KOM6I/IHI/IpOBaHHa$[ IIPOTUBO-
BUpYCHasl Teparus npenaparamu codocOysup/nakiaracsup. C
2018 r. uepe3 mexayHaponHyto opranuzanuio IOHUCE®D 3a-
KyIUICH Hpenapam meHogosup 0is o6ecnedyenus 6 pamkax
2apanmuposannozo 00béma decniammuoil MeOQUYUHCKoU no-
mougu. C 2019 . KazaxcTaH BKIIIOYEH B JOOPOBOJIBHYIO JIU-
LHECH3UIO HA WHHOBALIMOHHBIC IIpEriaparbl OT rerarura C, noa-
HHCaHUEe MEMOpPaH/yMa MO3BOJISIET Ka3aXCTAHCKUM IMallMeHTaM
HOJIYy4UTh OoJiee MUPOKUHA A0CTYyN K JedeHuto. [lnanupyemblii
00bEeM 3aKyTIOK [IpenaparoB MO3BOIUT Mpuban3uTh Kazaxcran k
LEJIM CTaTh CTPaHOM, e renarut C 3ITMMUHUPOBaH.

B PecnybOnuke Kaszaxcran npennpuHUMAIOTCS JIOCTaTOYHO
s¢dexTrBHBIE Mepbl 10 OOpbOE C BUPYCHBIMH I€HaTHTaMHU.
BBezieHue B KajueHIaph MPOQUIAKTHYCCKUX TPHUBUBOK BaKIIH-
Halyu NpoTUB Irerarura B IIPUBEJIO K 3HAYUTCIIbHOMY CHUIKE-
HUIO 3200JIeBaEMOCTH cpenu HaceneHus muaame 18 ner. On-
HaKo HabJrofaeTcsi pocT 3a00IeBaEMOCTH JCNbTa TeaTuTOM, K
npuMepy 3a nepuof ¢ 2012 o 2016 rr. 3a6oneBaemocts XBI ¢
nenbra aui crapue 18 jer Beipocia Ha 50% u cocraBuna 0,57
ciyyaeB Ha 100 Teic. C yuérom no3anei BoisiBiasiemoctu HDV,
BBICOKOTO PHCKa KaHIICPOreHe3a, OTCYTCTBHS 3(PPEKTUBHOIO
JICUCHUS ACJIbTA-ICIIAaTUT CTAHOBHUTCA HanOosiee OmacHBIM BH-
PYCHBIM MOPa)XCHUEM MeYSHH U TpeOyeT aKTHBALUK MPOQUIaK-
THYECKHX Mep MyTEM BHEAPEHHs IKCIPECC-TECTOB U yCUIICHUS
IMUAEMHOJIOTHYECKOro KOHTpois. C yBelnnueHneM JOCTyna K
BBICOKOAKTUBHBIM IPOTUBOBUPYCHBIM areHTaM 1 IIPOrHo3upye-
MOH JJIMMHHALIMU reriaTura C, AKTYaJIbHBIM CTAHOBUTCS BOIIPOC
U3YUCHUSI CTeaTo3a IEUCHH, B CBS3U C BO3PACTAIOLINM IT100alTh-
HBIM POCTOM META0O0INYECKUX HapYyLICHUH.
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SUMMARY

ANALYSIS OF PREVALENCE OF CHRONIC VIRAL
HEPATITIS IN KAZAKHSTAN IN 2012-2016

Konysbekova A.
“Medical University of Astana”, Nur-Sultan, Kazakhstan

The introduction of vaccinations against hepatitis B into
the preventive vaccination calendar has led to a significan
decrease in the incidence of viral hepatitis B among the popu-
lation under 18 years of age. The goal is to analyze the effec
of viral hepatitis in the Republic of Kazakhstan.

Our studies of a 5-year cross-section showed that the in-
cidence of chronic viral hepatitis B tends to decline. So, if
the number of CHB diseases in 2012 was at the level of 35.4
cases per 100 thousand population, then in 2016 this figur
decreased by 5.8 cases (| 16.4%) and amounted to 29.6 dis-
eases per 100 thousand. During the period under review, a
significant decrease in CHB cases was recorded in 2015 (27.9
per 100 thousand people), which was further accompanied by
a slight increase in the incidence in 2016 by 6% or 1.7 cases
per 100 thousand people.

However, there is an increase in the incidence of delta
hepatitis, for example, for the period from 2012 to 2016,
the incidence of CVH from delta of citizens over 18 years
old increased by 50% and amounted to 0.57 cases per
100 thousand people. According to recent epidemiologi-
cal studies, the prevalence of hepatitis C virus infection
(estimated from anti-HCV detection) may vary by region,
but the prevalence is 3.1% nationwide. In terms of the
population of the country in 2013, the number of patients
with a positive test for anti-HCV was 483 thousand people.
Among them, viremia occurs in almost 75% of people. If
we recalculate this number of patients per population of
the country, we will see that the prevalence of viremia, i.e.
the prevalence of chronic hepatitis C infection in Kazakh-
stan is 2.4%, which corresponds to 362 thousand patients
in 2013.

Taking into account the increase in access to highly active
antiviral agents in the Republic of Kazakhstan, the paradigm
of predicted elimination of hepatitis C is presented. The issue
of studying liver steatosis becomes relevant, in connection
with the increasing global growth of metabolic disorders, in-
cluding in the Republic of Kazakhstan.

Keywords: chronic hepatitis B, hepatitis D, chronic hepa-
titis C, Republic of Kazakhstan, liver fibrosis, steatosis
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PE3IOME

AHAJIN3 PACHPOCTPAHEHHOCTH XPOHUYECKHUX
BHUPYCHBIX I'EITATUTOB B KABAXCTAHE 3A 2012-
2016 I'T.

KonbicOoexoBa A.A.

HAO «Meouyunckuii Ynueepcumem Acmanay, Hyp-Cyiman,
Kazaxcman

Lens mccmenoBanns — aHAIW3 PACIIPOCTPAHEHHOCTH BUPYC-
HBIX TenatuToB B PecyOmuke Kazaxcran 3a 2012-2016 .

B nccienoBanny TprMEHEHBI TOKA3aTENN OTMMCATEIBHOM CTa-
tuctuku HIIL «CaHnTapHO-31THIEMHOIOTHYECKOM IKCIICPTH3HI
u MoHUTOpUHTa» Komurera mo 3ammuTe mpaB moTpedHTeNneit
Munnctepcrsa HannonansHoi sxonomMuku Pecyommkn Kazax-
crad u Komurera craructuku Munucrepcrsa HannonansHoi
sxoHoMHKH PK.

Beenenne B xameHzaps MpOGUIAKTHIECKUX MPHUBHBOK BaK-
UHAIWH IPOTHB reratuta B B PecryOnmke Kazaxcran npuseno
K 3HaYUTETBHOMY CHIDKEHHIO 3a00JIeBaeMOCTH CPEAn Hacele-
Hus mitamme 18 met. Pesymbrarsl mccnenoBanus 3a 2012-2016
IT. TIEPUOJ TTOKA3alH, YTO 3a00/IeBaeMOCTh XPOHUIECKHM BH-
PyCHBIM rematutoM B mmeer Tenaenmmio k cnagy. Komaectso
3aboneBannii XxponudeckuM remarutom B (XI'B) B 2012 roxy
HacyuThiBaIO 35,4 cimydaeB Ha 100 Toic. HaceneHus, a B 2016 .
mokasaTesnb yMeHbImics Ha 5,8 (16,4%) u coctaBun 29,6 ciy-
gaeB Ha 100 ThIC. HaceneHus. B TedeHne paccMaTprBaeMoro 1e-
puoza camblil cylecTBeHHbIN craj cinydyaeB XI'B 3apeructpu-
posal B 2015 . (27,9 ma 100 TBIC. HaceneHus), 3areM B 2016
T. TIPOMCXOIUT HE3HAYNTENBHBIN POCT CITydaeB 3a00JI€BaeMOCTH
Ha 1,7 (6%) cmydaes Ha 100 TeIc. C 2012 MO 2016 TT. HabMIO-
JlaeTcs POCT CIydaeB 3a00JIeBAGMOCTH JETbTA TeMaTUTOM JIUII
crapure 18 ner ma 50%, uto cocraBmno 0,57 caydaes Ha 100
ThIC. HaceneHnsl. COrTacHO JaHHBIM IMOCIEAHUX SMHAEMHOIIO-
THYECKNX HCCIEJOBAHUN, PACIIPOCTPAHCHHOCTh NMH(MEKINH Te-
naruta C, Ha ocHOBaHMH 0OHapykeHus anti-HCV, Bappupoana
B 3aBUCHMOCTH OT PETHOHA, OHAKO MO CTPaHe B IIEJIOM PaCIIpo-
cTpaHeHHOCTH cocTaBmia 483 (3,1%) TeIc. GONBHBIX.

ABTOpaMH TIPEICTABICHA TapaanTMa MPOTHO3UPYEMOH IIH-
muHanuu renaruta C. Ha ceromusmamii 1eHs BeChMa aKTyallb-
HBIM SIBISIETCS M3ydYeHHE CTeaTo3a IEYeHH B CBSI3H C BO3pac-
TAIONIMM ITI00ATBHBIM POCTOM MeTa0ONMNYECKUX HApyIIeHHH B
Kasaxcrane.
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EPIGENETIC MODIFICATION UNDER THE INFLUENCE
OF PEPTIDE BIOREGULATORS ON “AGED” HETEROCHROMATIN

121 ezhava T., "2Jokhadze T., 2*Monaselidze J., ?Buadze T., "*Gaiozishvili M., *Sigua T.

Tbilisi State University, Department of Genetics; *Tbilisi State University, Institute of Genetics,
SE.Andronikashvili Institute of Physics, Laboratory of Physics, Thilisi, Georgia

Following the completion of the Human Genome Project,
the strategic direction of modern genetics moved toward func-
tional genomics. This field is concerned with the functions of
mapped genes, determining the functions of DNA located in
non-coding areas, and developing new technologies for the com-
parative analysis of gene expression. Non-coding DNA, often
comprising repetitive sequences of nucleotides, is localized in
heterochromatin. There are various types of heterochromatin,
including structural and facultative heterochromatin, nucleolar
organizer region (NORs) heterochromatin, and telomeric het-
erochromatin. However, the functions of heterochromatin re-
main largely unclear.

Facultative heterochromatin - heterochromatinization chromatin
(condensed euchromatin or heterochromatin regions, which mainly
consist of “closed” - transcribable genes) occur in aging [4,5] and are
generally hypoacetlated and methylated indicating of an epigenetic
change [1,11,14]. Hypermethylation causes heterochromatinization
and thus results in gene silencing [12]. The fact that such histone
modifications are reversible — offers potential usage in therapy [15].

In the present investigation are considered eligible the modi-
fication of heterochromatin (total heterochromatin, constitutive
— pericentromeric and telomeric heterochromatin, nucleolus or-
ganizer regions (NORs) heterochromatin and facultative het-
erochromatin) under the influence of peptide bioregulators
(tetrapeptides: Ala-Glu-Asp-Gly -Epitalon; Lys-Glu-Asp-Ala
— Livagen; Ala-Glu-Asp-Pro - Cortagen and dipeptide Lys-
Glu - Vilon) in lymphocyte cultures of healthy individuals,
aged 20-88 years.

Material and methods. We used molecular-cytogenetic
methods. We studied chromosomes in 40 lymphocyte cultures
obtained from 20 healthy individuals of 75-88 years and 10 cul-
tures from young 10 individuals - 20 to 40 years. In lympho-
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cyte cultures were studied: total heterochromatin (differential
scanning calorimeter); constitutive heterochromatin (activity
of ribosomal genes of acrocentric chromosome — NORs, peri-
centromeric C-heterochromatin (C-band) and telomeric hetero-
chromatin) and facultative heterochromatin (sister chromatid
exscanges — (SCE) with 5-bromdeoxyuridin (BrdU) [8].

Description of the preparations

Epithalon (Ala-Glu-Asp-Gly) reinforces the organism’s re-
sistance to stresses, regulating neuro-endocrine system and pro-
longs the average life expectancy;

Livagen (Lys-Glu-Asp-Ala) increases the average level of
protein synthesis in aging, renovates liver proteins and induces
the activation of protein synthesis in hepatocytes;

Cortagen (Ala-Glu-Asp-Pro) in humans demonstrated a pro-
nounced therapeutic effect on the structural and functional re-
covery of the damaged peripheral nerve tissue;

Vilon (Lys-Glu) stimulates lowering for the risk of premature
aging, has an antitumor activity and stimulates functioning of
the immune system and reparative processes, strengthens the re-
sistance of organisms to stress activities, favors prolongation of
the average life span [3].

The bioregulators kindly was provided by professor Vladimir
Khavinson (Institute Bioregulation and Gerontology, St. Peters-
burg, Russia).

Results and discussion. Differential Scanning calorimeter

The heat absorption curves corresponding to denaturation
processes in intact lymphocytes and in lymphocyte cultures
treated by peptides (Ala-Glu-Asp-Gly; Lys-Glu-Asp-Ala, Ala-
Glu-Asp-Pro, and Lys-Glu) indicate that the treatment of cells
with peptides induced heat redistribution and should be attrib-
uted to the local decondensation (deheterochromatinization) of
loops of up to the 30 nm fibers and partial decondensation of
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transcribed chromatin transformation of 10 nm filaments into
5 nm filaments in old individuals (75-88 years) in comparison
with young - 20-40 years individuals. Thus, we can conclude
that the peptide bioregulators (Ala-Glu-Asp-Gly; Ala-Glu-Asp-
Pro, Lys-Glu-Asp-Ala and Lys-Glu) unfolds the highest levels
of chromatin organization, that induces deheterochronatiniza-
tion of total (structural and facultative) chromatin in intact cells
of old individuals (Table).

Variability of facultative heterochromatin based on the SCE
test. The results of studies on the induction of SCEs by peptide
bioregulators (tetrapeptides: Ala-Glu-Asp-Gly, Lys-Glu-Asp-
Ala, Ala-Glu-Asp-Pro and dipeptide Lys-Glu) in lymphocyte
cultures of aged individuals are shown in Table. The analysis
showed that Epitalon induced a significant increase in SCE
counts in A, C, D and G group chromosomes. Epitalon-treat-
ed cells from old individuals corresponding to an average of
8.4+0.5 SCE/per cell (for intact cultures of the same individuals,
this value was 5.9+0.2 SCE/cell); Livagen (Lys-Glu-Asp-Ala)
induced a significant increase in SCE counts in A, B, C, D, E
and G group chromosomes with statistic relevance (an average
0f 9.2+0.4 SCE/cell); Cortagen (Ala-Glu-Asp-Pro) significantly
increased SCE counts in A, C and D group chromosomes (an av-
erage of 10.1+0.3 SCE/cell) in comparison with intact cells and
the bioregulator Vilon (Lys-Glu) significantly increased SCE
counts in A, C, D, E and G group chromosomes (an average of
9.9+0.6 SCE/per cell).

This data indicates that each of the studied peptide bioregula-
tors has a selective effect on definite chromosomes. Higher level
of SCEs (deheterochromatinization) were registered in telo-
meric heterochromatin and dicreased (heterochromatinization )
in the medial regions of chromosome arms; The SCE processes
do not occur or are less in heterochromatin or heterochroma-
tinized chromosome regions. Therefore, the increased frequency
of SCEs under the influence of bioregulators demonstrates the
decondensation (deheterochromatinization) of the condensed
during the aging chromosome regions, followed by the release
of the repressed genes located there [10,13].

Transcriptional activity of ribosomal genes.

The associative activity of the strands of acrocentric chromo-
somes positively correlates with the intensity of Ag-staining that
depends on the activity of the ribosomal genes located in NORs.

The absence of silver staining (caused by condensation of the
stalks) also testifies to the inactivation of ribosomal genes.

The data obtained from the analysis of Ag-positive NORs in
cultured lymphocytes, intact and treated with bioregulators,
obtained in the case of old donors, are shown in the Table.
It was shown that peptide bioregulators (Ala-Glu-Asp-Gly,
Lys-Glu-Asp-Ala, Ala-Glu-Asp-Pro, and Lys-Glu) strongly
increased the amount of Ag-positive NORs in all acrocen-
tric chromosomes involved or not involved in associations,
in comparison with intact cells (p<0.001). In particular, the
number of Ag-positive NORs of acrocentric chromosomes
involved in association corresponded to 2.32+0.12 for Epital-
on; to 2.49+0.14 for Livagen; to 2.20+0.11 for Cortagen and
2.39+0.11 for Vilon; for per bioregulator - treated cells, this
data is significantly higher than the corresponding index for
intact culture cells (Table). Our results are in accordance with
the previous data [8]. In particular, hormones, various growth
factors and chemicals induced chromosome decondensation
(in old age as well) resulting in increased transcriptional ac-
tivity of nucleolar organizer regions [7,8]. An increase in the
amount and size of Ag-positive NORs, and an increase in the
number of acrocentric chromosomes involved in associations
in the cultures obtained from old individuals and treated with
peptide bioregulators, indicated deheterochromatinization of
satellite stalks, when compared with control values. This can
lead to the intensification of protein synthesis because of the
activation of ribosomal genes in aged individuals [2,6].

Heteromorphism of structural pericentromeric C-heterochro-
matin. The data on heteromorphism of structural pericentro-
meric heterochromatin (C-segments) in intact lymphpcytes and
in lymphpcytes treated by peptide bioregulators (Ala-Glu-Asp-
Gly; Lys-Glu-Asp-Ala, Ala-Glu-Asp-Pro, and Lys-Glu) of old
individuals for chromosomes 1, 9 and 16 are presented in the
Table.

The data reflectin variability of large (d and e) and small (a
and b) C-segment variant frequencies in separate chromosomes
appeared to be equal in the case of the tested bioregulators. It
should be noted that in the cells, treated with Cortagen (Ala-
Glu-Asp-Pro) and Vilon (Lys-Glu), the distribution of C-seg-
ment variants for chromosomes 1, 9 and 16 remained stable and
did not differ in old people (p>0.05).

Table. Influence of peptide bioregulators (Epitalon, Livagen, Cortagen and Vilon)
on reactivation of chromatin from old individuals

Experi-men- Association. Facultative Structural heterochromatin(C- bends)
tal condi- of acrocentric heterochromatin Total hete.rochro- Chromosomes
tions chromosomes (SCE per cell) matin
per cell 1 9 16
Control .. Stable Stable Stable
+ +
(20-40yr.) 1.3320.06 77204 Stable condition condition condition condition
Control Heterochro- Heterochro- Stable Stable
+ +
(75-88yr.) 1.170.05 3:9+02 matinized matinized condition condition
Epitalon 2324012 8.440.5 Dehetf:rf)chro- Dehetfzrf)chro- Dehetf:rgchro- Stapl.e
matinized matinized matinized condition
Livagen 24940 14 9940 4 Dehet?rgchro- Dehetqpchro- Dehet;rgchro- Stal.)l.e
matinized matinized matinized condition
Cortagen 2.20+0.11 10.120.3 Deheterochro- | Heterochro- Stable Stable
matinized matinized condition condition
Vilon 2.39+0.11 9.9+0.6 Deheterochro- | Heterochro- Stable Stable
matinized matinized condition condition
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Chromosome 1 and 9 appeared to be deheterochroma-
tinized (the decrease of large bands in size) in Epitalon and
Livagen- treated cells. The rate of heteromorphism for ap-
pointed chromosomes was significant (p<0.001). A differenc
from the control indices was not noticed for chromosome
16. It should be noted that in the cells, treated with Cortagen
(Ala-Glu-Asp-Pro) and Vilon (Lys-Glu) (Table), large and
small C-segment variants in chromosomes were registered
with approximately the same <frequency in intact cells, and
differences between the indices compared were not signifi-
cant (Table). The results indicated that each peptide bioregu-
lator selectively deheterochromatinizes 1, 9 and 16 chromo-
some C-segment variants.

Conclusion. Epigenetic process — heterochromatiniza-
tion progress with aging and can deactivate many previously
functioning active genes. It blocks certain stages of normal
metabolic processes in the cell, which inhibits many specifi
enzymes and leads to aging pathologies. The action of ge-
netic systems reveals general rules in the behavior of such
systems, such as the connection between the structural and
functional interrelationships between the “directing” and “di-
rected” structures. In this respect, it should be noted that het-
erochromatinised regions in chromosomes can reversed by
many physical and chemical agents, hormones and peptide
bioregulators [5,7,9]. Peptide bioregulators (tetrapeptides:
Ala-Glu-Asp-Gly; Lys-Glu-Asp-Ala, Ala-Glu-Asp-Pro, and
dipeptide Lys-Glu) generally affects the remodeling of fac-
ultative heterochromatin (deheterochromatinization). Peptide
bioregulators induce: 1. Unrolling -deheterochromatinization
of total heterochromatin, constitutive (pericentromeric, telo-
meric, and nucleolar organizer regions (NOR)) and faculta-
tive heterochromatin; 2. Higher level of SCEs (deheterochro-
matinization) were registered in telomeric heterochromatin
and decreased (heterochromatinization) in the medial regions
of chromosome arms; 3. Each peptide bioregulator selective-
ly deheterochromatinizes a specific region of chromosomes
releasing inactive (once active) genes, which, apparently, can
contributes to the targeted treatment of aging diseases.

The proposed genetic mechanism responsible for constitu-
tive and facultative heterochromatin remodeling (dehetero-
chromatinization) of old age may lead for the prolongation of
the life span and to the development strategy of therapeutic
treat of the aging pathologies.
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SUMMARY

EPIGENETIC MODIFICATION UNDER THE IN-
FLUENCE OF PEPTIDE BIOREGULATORS ON
“AGED” HETEROCHROMATIN

12Lezhava T., "*Jokhadze T., >**Monaselidze J., ?Buadze T.,
2Gaiozishvili M., 'Sigua T.

Thilisi State University, Department of Genetics; *Tbilisi State
University, Institute of Genetics,’E.Andronikashvili Institute of
Physics, Laboratory of Physics, Thilisi, Georgia

Following the completion of the Human Genome Project, the
strategic direction of modern genetics has moved toward func-
tional genomics, to explore the functions of non-coding regions
of DNA. These non-coding regions are localized in heterochro-
matin. The functions of heterochromatin largely remain unclear.
Facultative heterochromatin occurs in aging.

The effe t of synthetic peptide bioregulators (tetrapeptides:
Ala-Glu-Asp-Gly; Lys-Glu-Asp-Ala; Ala-Glu-Asp-Pro and di-
peptide - Lys-Glu) on total heterochromatin, constitutive (struc-
tural) and facultative heterochromatin in cultured lymphocytes
of individuals aged 75-88 and 20 - 40 years have been studied.

We used a molecular-cytogenetic methods: differential scan-
ning calorimetry; activity of ribosomal genes of acrocentric
chromosome satellite stalks — NORs; C-heterochromatin; sister
chromatid exchanges (SCE).

The results showed that peptide bioregulators: 1. induce un-
rolling - deheterochromatinization of total heterochromatin,
constitutive (pericentromeric, telomeric, and nucleolar organizer
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regions (NOR)) and facultative heterochromatin; 2. induce high-
er level of SCEs (deheterochromatinization), were registered in
telomeric heterochromatin and decreased (heterochromatiniza-
tion) SCEs level in the medial regions of chromosome arms;
3. each peptide bioregulator selectively deheterochromatinizes a
specific region of chromosomes releasing inactive (once active)
genes, which, apparently, can contribute to the targeted treat-
ment of aging diseases.

The proposed genetic mechanism responsible for the remod-
eling of constitutive and facultative heterochromatin emphasiz-
es the importance of external and internal factors in the develop-
ment of diseases and may lead to the development of a strategy
for the therapeutic treatment of senile pathology.

Keywords: association, acrocentric chromosomes, bioregula-
tors, heterochromatin, NOR, SCE.

PE3IOME

SIIUIT'EHETUYECKAS MOIUPUKAIIUA T'ETEPOX-
POMATHUHA TIPH CTAPEHUM TNOJ JEACTBUEM
HNENTUJIHBIX BUOPEI'YJISITOPOB

12TexxaBa T.A., 2Jlxxoxanze T.A., 2*Monacemmnaze k. P.,
2Byanse T.)K., *Ianosnmsuian M.H., *Curya T.II.

'Tounucckuii 2ocyoapemeennuiil ynueepcumem um. HMs. Jlcasa-
xuweunu, kageopa cenemuxu,; >ToOURUCCKULL 20CYOaPCMEEHHbLIL
yHueepcumem um. Me. Jpicasaxuweunu Hncmumym cenemuxu,
SUnemumym Qusuku um. E. Anoponuxaweunu, Jlabopamopus
Gusuru, Tounucu, Ipysus

[Tocne 3aBepuieHust npoekra «l'€HOM ueoBeKa» crpare-
rMYeCcKoe HallpaBICHUE COBPEMEHHOI IeHETUKH NepeMeCTH-
JIOCh B CTOPOHY (YHKIIMOHAJIBHONW T€HOMHUKH. JTa 00JaCTh
CBsi3aHAa C H3ydeHHeM (QYHKLUUIl KapTHPOBAaHHBIX TI'€HOB,
onpenencaueM ¢yukuuii JJTHK, pacmonokeHHbIX B HEKOIU-
pyrouux obnactsix. Hexogupyromas JIHK, gacro comepixka-
masi MOBTOPSIOIIMECS I0CIEN0BATEIbHOCTH HYKJICOTHU/IOB,
JIOKaJIM30BaHa B rerepoxpoMarnHe. OyHKIUU reTepoxpoma-
THHA B 3HAYUTEJILHOHN CTENIEHU OCTAIOTCS HEACHBIMH.

V3y4eHo BIUSIHUE CUHTETHYECKHUX MENTHIHBIX OHOPEryIIsiTO-
poB (terpanentuist: Ala-Glu-Asp-Gly; Lys-Glu-Asp-Ala; Ala-
Glu-Asp-Pro u qunentuy Lys-Glu) na o6uumii rerepoxpomaTi,
KOHCTHTYTHBHBIH (CTPYKTYPHBIN) U (aKy/IbTaTUBHBIA I€TepPOX-
pOMaTHH B KYJIBTUBHPYEMbIX JuMQOUUTaxX ULl B Bo3pacTte 75-
88 1 20-40 ner.

Vcnonb30BaHbl  MOJICKYJISIPHO-LIUTOTEHETUYECKUE  METOMBI
- muddepeHnmanbHas CKaHUPYIOIIAs KaJOPHUMETPHUS; METO-
JMKa BBUIBJICHHMS M ydYeTa: aKTHBHOCTH PHUOOCOMHBIX T'€HOB
CIYTHUYHBIX HHUTEH akKpoleHTpuueckux xpomarun - SIOP;
C-reTepoxXpoMaTuHa; CECTPUHCKUX XPOMAaTHIHBIX OOMEHOB
(CXO).

PesynbraThl OKa3anu, 4TO MPH CTAPSHUH MENTHIHbIE O10-
perynaropsl: 1) BBI3BIBAIOT pacKpydHBaHHE - JAETETEPOXpPO-
MaTHHM3ALHUI0 O0IIero reTepoxpoMaTiuHa, KOHCTUTYTUBHOTO
(IPUIIEHTPOMEPHOT0, TEJIOMEPHOTO U SAPBIIIKOOOPA3YOLIIX
obnacreit - SJOP) u ¢akyIbTaTUBHOTO reTepoXpoMaTHHa; 2)
UHAYLUPYIOT HoBbllIeHHe ypoBHA CXO, perucTpupyembix
B TEJIOMEPHOM TIeTepOXpOMaTHHE (HereTepoxpoMaTHHHU3A-
uus) u cHuxkarT ypoBeHb CXO B MeIualbHBIX 00JIaCTsIX
XPOMOCOMHBIX IIJIed (FeTepoXpOoMaTHHMU3ALMs); 3) KaKIbli
HEeNTUAHBIH OMOPETryISITOP CENEKTUBHO JACreTePOXPOMATHHH-
3UpYeT ONpeesIeHHbIH crienn(PUIecKHil y4acTOK XpOMOCOM,
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BBICBOOOY1asi HCAKTHBHBIC (KOT7Ia-TO aKTUBHBIC) I'CHBI, UTO,
II0-BUJIUMOMY, MOKET CIIOCOOCTBOBAThH Li€JICHANPABICHHOMY
Je4eHHIO OOJIe3Hel cTapeHus.

[Ipennaraemplii reHETHUECKUH MEXaHU3M, OTBETCTBEHHBIN 3a
pEeMOICIMPOBAaHNE KOHCTUTYTHBHOTO U (haKy/IbTaTHBHOIO TeTe-
POXpOMAaTHHA, IOAYEPKUBACT 3HAYMMOCTb BHEIIIHUX U BHYTPEH-
HUX (AaKTOPOB B Pa3BUTHHU 3a00JIECBAaHUN M MOXKET MPHUBECTH K
pa3paboTKe CTPATEruu TEPAEeBTHYCCKOTO JICUCHHSI CTapYCeCKON
NaTOJIOTUH.
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EPINEURIAL SUTURES, POLYETHYLENE GLYCOL HYDROGEL
AND FIBRIN GLUE IN THE SCIATIC NERVE REPAIR IN RATS: FUNCTIONAL
AND MORPHOLOGICAL ASSESSMENTS IN EXPERIMENT

Goncharuk O., Savosko S., Petriv T., Tatarchuk M., Medvediev V., Tsymbaliuk V.

Bogomolets National Medical University, Kyiv, Ukraine

Mechanical damage to the peripheral nerve is a fairly com-
mon type of injury, which is characterized by a complex of
long-term neurological disorders [2,4,10,11,19,28,33,38,41] and
require significant financial costs [2,4,10,17,23,25,33,37,44].
Regeneration of the damaged nerve is a staged process and de-
pends on a number of factors: the level and extent of damage,
time from damage and microsurgical restoration, the method of
microsurgery, revascularization [9]. The search for new and ef-
fective microsurgical techniques in the restoration of peripheral
nerves is not complete.

The basic technical method of restoring the spatial integrity of
the injured nerve is neuroraphy [14,16,31] — suturing the ends of
the nerve “end-to-end” through epi- or perineurium with a bio-
compatible monofilament. The disadvantages of the method are
time and financia cost, high manual qualification requirements
for the surgeon, as well as the persistence of xenogenic suture mate-
rial and incomplete spatial isolation of the injured area — additional
triggers of local inflammatory reactions [3,13,29], which generally
limit and slow down the regenerative growth of nerve fibers. All
this motivates the development of sutureless sealed coaptation — ad-
hesive, laser, photochemical [3,7,13-15,22,29,40,43,45,47], nano-
composite [18] or electrowelded [34].

The listed types of direct connection of nerve stumps, first of
all, epineural suture (ES), are used in cases of easy, tension-free
coaptation of nerve ends; otherwise recovery requires a graft
[26]. The efficienc of regeneration and functional recovery is
determined by the level of regeneration of nerve fibers through
the sutured area, and if there are several such areas, as in the
case of a graft, the number of regenerating nerve fibers in the
distal nerve decreases. Grinsell D. and Keating C.P. note that at
the level of one suture zone loses about 50% of nerve fibers, and
after two suture areas - 75% [20].

The efficienc of functional recovery of the limb is influenced
by both the level of nerve regeneration and the state of denervat-
ed muscles during reinnervation, such as malnutrition, fibrotic
changes. The question arises of improving nerve regeneration by
neuroraphy with innovative biodegradable polymers that would
ensure the adhesion of the nerve ends and sufficien strength of
this connection. The synthetic and biodegradable substances
currently used in such way have partially realized this potential.
Prospective data are available on the use of adhesives based on
polyethylene glycol hydrogel (PEG) and fibrin glue (FG) [39].
The advantages of adhesives are ease of use, safety, less trauma
to the nerve endings compared to ES, lower connective tissue
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density at the level of coaptation. However, there are concerns
about the strength of connection of the nerve ends, so several
ESs are still used to avoid “failure” of the suture [24]. Also, PEG
and FG should not interfere with the regeneration of nerve fi-
bers in the distal end of the nerve. Thus, FG is considered as
an alternative to the microenvironment in conduits [12,32,35].
There is evidence for longer biodegradation of PEG in the dam-
aged nerve and its better adhesion and strength compared to FG
[30,42]. That is why a comparative analysis of the effectiveness
of damaged nerve regeneration after different methods of neuro-
raphy is useful for neurosurgical practice.

The aim of the study was to evaluate the effectiveness of sci-
atic nerve regeneration after neuroraphy by ES, PEG and FG.

Material and methods. The animal model. The study was car-
ried out with 30 white not purebred male rats (250+25 g, 5-6 months
of age). Rats were randomly selected into the experimental groups:

Group Ne 1. Control — intact rats;

Group Ne 2. Shame-operated — a linear skin incision on the
lateral surface of the femur was performed, the left sciatic nerve
was isolated and mobilized. This was followed by layer-by-layer
restoration of soft tissue integrity without nerve manipulation;

Group Ne 3. The complete transection (CT) of the sciatic
nerve — the actions, as in the group Ne 2 with the additional com-
plete transection of the sciatic nerve, the endings of the nerve
were not connected, but remained freely in the wound. This was
followed by layer-by-layer restoration of soft tissue integrity
without nerve manipulation;

Group Ne 4. Epineural sutures (ES) — the actions, as in group
Ne 2 with an additional complete transection of the sciatic nerve
and its subsequent fixation end-to-end by epineurial neuroraphy
with the atraumatic needle (4-6 epineurial sutures with a poly-
amide thread Ne 10/0);

Group Ne 5. Polyethylene glycol (PEG) — DuraSeal hydrogel —
the actions as in group Ne 2 with an additional complete cross-sec-
tion of the sciatic nerve and its subsequent fixation with use of hy-
drogel DuraSeal®, (Covidien LLC, USA) and 2 “fixating sutures”

Group Ne 6. Fibrin glue (FG) — Tisseel glue — the actions, as in
group Ne 2 with an additional complete transection of the sciatic
nerve and its subsequent fixation with Tisseel® fibrin glue and
2 “fixating sutures”

The surgery was performed under general anesthesia (xyla-
zine 15 mg/kg and ketamine 70 mg/kg, intraperitoneally), ac-
cording to the rules of asepsis and antiseptics. An access to the
sciatic nerve in group 3 was performed as follows: an animal
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was placed in a standard physiological position with its belly
down, skin in the area of middle third of lateral surface of left
thigh was shaved, treated with solution of povidone-iodine (Be-
tadin, “EGIS”, Hungary), dissected along the line of the most
superficial location of the external femur surface, the area of
attachment of both tendons of the biceps femoris to the femur
was visualized, in this zone a linear section along the bone was
performed; the muscle was allocated in the middle. The trunk of
the sciatic nerve was visualized and opened at the interval from
the exit from the pelvic cavity to the branching into the main
branches. In animals of groups 3, 4, 5 and 6 at the middle of this
site, the nerve was transected with microscissors.

In Group 4 animals, traditional epineurial neurorrhaphia with
sutures was performed (Fig. 1). The left sciatic nerve in the mid-
dle third of the hip was crossed with microscissors. Microsurgi-
cal suturing was carried out after sciatic nerve transection with
monofilament atraumatic thread Ne 10.0 in the amount of 4-6
until the fascicles were matched satisfactorily.

In the animals of group 5 and 6 after isolation and nerve tran-
section, two epineurial sutures were applied with an atraumatic
thread Ne 10.0 at the distance of 180° from each other.

In the group of animals Ne 5 after two fixation sutures were
made Tisseel fibrin adhesive solution was applied to the nerve
ending connection site, using the Duo Syringe System. The
junction of the endings of the crossed nerve were covered with a
thin layer of fibrin adhesive solution

In the 6th group of animals, after two fixation sutures were
applied, a DuraSeal solution (5 ml Kit) was applied to the junc-
tion of the nerve endings. The system was prepared for the use
according to instructions from the manufacturer. After the prep-
aration of the system, gel was applied in a thin layer to the con-
nected nerve site.

After the surgery and careful hemostasis in groups 2-6 layer-
by-layer suturing of a postoperative wound was carried out with
the certified atraumatic needle with a monofilament polyamide
thread 4/0. In order to prevent infectious complications, benzyl
penicillin solution in the dose of 1 mln u/1 kg body weight was
administered to the posterior cervical site. For anti-inflammat -
ry and anti-edema therapy, dexamethasone solution of 6 mg/kg
body weight was administered intraperitoneally.

The Sciatic Functional Index (SFI). The SFI is aimed at quan-
titative assessment of the effects of the damaged sciatic nerve
in rats. SFI quantifies functional deficits in animals by analyz-
ing the trace change after injury. To do this, the limbs of rats
were labeled with a dye (fucorcin) and rats were sent to the test
track. Rat limb fingerprints were collected, the length between
the limb fingers was measured and converted into quantitative
values by the formula as described in the method [46].

Electroneuromyographic studies. Animals were anesthe-
tized (intraperitoneal administration of a mixture of xylazine
hydrochloride 15 mg/kg and ketamine hydrochloride 70 mg/
kg) and fixed on the operating table belly down. A ground
electrode (metallized tape soaked in 0.9% sodium chloride
solution, 20 mm wide, 100 mm long) was fixed along the
tail, and the sciatic nerve was isolated from the pelvic outlet
till its branches, clearing the operating field with saline. The
nerve was covered with a platinum hook-like bipolar elec-
trode (monopolar diameter — 0.22 mm, distance between mo-
nopolars — 5,5 mm. The stimulating current was generated by
a digital electroneuromyograph ‘“Neuro-MVP-Micro” (LLC
“NEUROSOFT”, Russia), applied in pulse mode (pulse dura-
tion - 5 ms) with a frequency of 0.2 Hz (1 pulse for 5 sec) and
a step of increasing the current at 1 mA. The excitation was
recorded by the indicated electroneuromyograph using a con-
centric needle electrode (length - 25 mm, diameter - 0.3 mm,
withdrawal area - 0.015 mm?) at the motor point of the calf
muscle. The distance between the stimulating and recording
electrodes was ~ 25 mm. Analysis of neuromuscular function
was assessed by ENMG parameters: M-response amplitude
(AmV), latent M-response period (ms), excitation conduction
velocity (mm/ms). For analysis only the parameters of the
maximum M-response amplitude were used, which were ob-
tained in most cases - at a stimulating current of 3 mA.

Histological and morphometric analysis. Distal sciatic
nerve was fixed in 2.5% solution of glutaraldehyde in phos-
phate buffer with 1% osmium tetrachloride, dehydrated in
increasing concentrations of ethanol and acetone. The tissue
samples we embedded in the Epone-Araldite mixture. To get
the ultrathin slices, we applied an ultratome (Reihart). The
semi-thin sections were stained with toluidine blue, and then
were stadied under a light microscope (Olympus BX 51) for
histological and morphometrical examination. For morpho-
metric examination, Carl Zeiss software (AxioVision SE64
Rel.4.9.1) and a camera attachment were used. Sciatic nerve
samples for each rat were examined at high (x1000) magnifi-
cation. The mean numerical density of the myelinated axons
was estimated in photo (216x138 um, average 0.03 mm?),
amount of sampling photo are 10-15 (2/3-3/4 of cros-section
of nerve). The mean diameter (um) of the myelinated axons
was estimated by average of large and small diameters per in-
dividual fibe .

Data processing is carried out using the computer program of
Origin v.9.0. The validity of the differences between the com-
parison groups was determined by Kruskal-Wallis H test. Diffe -
ences between groups were considered statistically significant
at P<0.05.

Fig. 1. Neuroraphy of the sciatic nerve of rats: a) sciatic nerve after ES;
b) sciatic nerve after PEG (blue color); c) sciatic nerve after FG (white color)
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All experimental procedures were conducted according of
current standards of bioethics (EU Directive 2010/63/EU “on
the protection of animals used for scientific purposes” (1986),
European Convention for the Protection of Vertebrate Animals
Used for Experimental and Scientific Purposes (1986), Law of
Ukraine of February 21, 2006 No. 3447-1V “About protection of
animals against ill treatment” (2006)). The protocol of the study
was approved by the bioethical commission of Bogomolets Na-
tional Medical University (protocol 113).

Results and discussion. We analyzed the functional state of
the limb of rats during the experiment with the use of SFI (Fig.
2). At 2 weeks after neuroraphy, a statistically significant higher
SFI was found in the group with ES and PEG (P <0.05). At 3 and
4 weeks, SFI increased in all three groups (P <0.05). At 4 weeks,
SFI values in the FG group were significantly lower compared
to ES and PEG.

The results of electroneuromyography are shown in Fig. 3 and
Table 1. It was was found significantly smaller amplitude of the
M-response of the skeletal muscles of the shin in all three groups
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with neuroraphy. The amplitude of the M-response in the group
with FG was smaller compared to the ES-group (P <0,05); there
was no statistically significant difference between the ES and
PEG groups. In the ES-group, the latency period of registration
of the M-response was significantl longer (0.85 = 0.05 ms vs
0.62 + 0.04 in shame-operated rats). The latency period in the
PEG- and FG-group approached to the control values (within
the statistical error of control- to ES-group). The recorded ex-
citation conduction velocity was significantly lower in the ES-
group compared to control and Sham-operated rats by 25.1%
and 31.1% (P <0.05) respectively. The excitation conduction
velocity in the PEG- and FG-group is within the statistical error
of the control and ES-group. The tendency in increase of the M-
response in the PEG- and FG-group (except the amplitude in the
FG-group) may indicate a more efficien reinnervation of skele-
tal muscles by regenerated nerve fibers from the damaged sciatic
nerve. Statistically lower M-response rates in the ES-group in-
dicate delayed (extended, prolonged) muscle reinnervation after
neuroraphy compared to PEG- and FG-group.
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Fig. 2. Charts of changes in SFI in rats after ES, PEG and FG (Mean+SD): a — 1 week; b — 2 weeks, ¢ — 3 weeks, d — 4 weeks;
on the abscissa: 1 — control; 2 — shame-operated group; 3 — neurotomy; 4 — ES; 5 — PEG, 6 — FG;
* P <0.05 in comparison with the control and shame-operated group; # P < 0.05 in comparison with the neurotomy
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Fig. 3. Myograms recorded in rats on the 30-th day after neuroraphy: a — shame-operated group;
b—ES; c— PEG; d— FG, I - primary-positive peak; 2 - positive peak
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Table 1. Parameters of electroneuromyography in rats after sciatic nerve neuroraphy on the 30-th day (Mean+SEM)

Group Amplitudepoefzl lll(e:gr::iilve-positive Latency period, ms Excitation c:::::/l;,c,tsion velocity,
Control 19.3+0.95 0.68+0.02 40,9+1,61
Shame-operated 19.1+1.78 0.62+0.04 44,443,42
ES 6.67+1.19* 0.85+0.05@ 30,6+1,40*
PEG 7.28+0.75* 0.76+0.06 37,942,94
FG 5.1£0.29%# 0.76+0.02 33,9+1,09

* - P<0.05 compared to the the control and shame-operated group;
@ - P<0.05 compared to the the control and shame-operated group, # - P<0.05 compared to the the PEG

'ﬂ _. A
ks

Fig. 4. Transverse section of a rat sciatic nerve stained by M.A. Hayat method: a — control;
b — shame-operated group; c — neurotomy; d — ES; e — PEG; f— FG. Magnification x1000

On the 30th day after neuroraphy, an analysis of the re-
generation of myelin nerve fibers in the distal segment of the
sciatic nerve was performed. Fig. 4 illustrates transverse half-
thin sections of the sciatic nerves of the comparison groups.
After complete neurotomy without neuroraphy, spontaneous
regeneration was absent, so in the atrophically altered distal
segment of the nerve the data were not analyzed (in table 2
presented as not analyzed, NA). According to the results of
research in all cases after neuroraphy there was a regenera-
tion of nerve fibers through the area of the nerve coaptation.
Some tendencies between comparison groups were revealed.

Thus, in PEG-group regeneration of «thick» myelin nerve fi-
bers took place (number of nerve fibers by 25.9%, P <0.05;
fiber diameter by 36.9%, P <0.05), and in FG-group regen-
eration of «thiny» nerve fibers took place to a greater extent
(number of nerve fibers by 38.3%, P <0.05). Morphometric
analysis (Table 2) showed a significantly greater number of
myelin nerve fibers in the distal nerve end in the PEG- and
FG-group vs ES-group, and PEG promoted the regeneration
of larger fibers (with a thicker myelin sheath). This indicates
an acceleration of remyelination of axial cylinders on the
30th day after neuroraphy with the use of PEG.

Table 2. Morphometric data of myelin nerve fibers in the distal segment of the sciatic nerve on the 30th day (Mean+SEM)

Group Number of myelinated nerve fibers, in test-zone Diameter of myelinated nerve fibers, pm
Control 200.0+13.1 15.28+0.36
Shame-operated 197.4£10.7 15.81+0.35
CT NA NA
ES 38.5+2.4% 4.82+0.05*
PEG 48.54£2.7*1 8.58+0.18*"
FG 56.8+4.3*" 5.23+0.06*

*- P<0.05 compared to the control and shame-operated group; " - P<0.05 compared to the ES;
NA — not analyzed (regeneration is absent)
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This article aims to investigate the effectiveness of sciatic
nerve regeneration in neuroraphy with use of epineural suture
and connection with use of adhesives. There are concerns that
PEG and FG are not strong enough to connect the nerve endings.
This is confirmed by experimental data of some authors. Thus,
the recovery of the nerve after the application of FG by the level
of strength was equal to the recovery with the use of sutures
only after 2-4 weeks [42]. Due to concerns about the strength of
coaptation of the nerve ends, several sutures are still used, which
increases the strength of the adhesive connection and reduces
nerve injury due to fewer sutures.

Therefore, its use in clinical practice is limited only as an ad-
ditional method in microsurgical suture reconstruction. In our
own experiments, we followed the same algorithm. We first
formed 2 fixating sutures and then applied PEG or FG, while the
“classic” version of neuroraphy was the application of 4-6 epi-
neural sutures. Analysis of the effectiveness of the recovery pro-
cess included evaluation and comparison of functional and mor-
phological data. The summarizing analysis indicates that PEG
was significantly better at promoting functional recovery, both
in terms of SFI (acceleration of limb locomotor function) and
in terms of skeletal muscle M-response (latency response pe-
riod and excitation conduction velocity). Compared with ES and
PEG, the use of FG had less significant parameters compared to
PEG. The study of cross sections of the sciatic nerve allowed to
detect and quantify the regeneration rate of myelin nerve fibers,
which explains the results of the M-response. Statistical analysis
indicates a positive effect of PEG and FG on nerve regeneration,
although significantly greater remyelination (analysis based
on fiber diameter) was confirmed only in the group with PEG,
which explains the faster functional recovery of the limb.

The data obtained by us confirm the experimental results of other
authors [39, 40, 42], expend and clarify them. There are several
views on the effect of PEG and FG on nerve regeneration: the direct
effect of PEG and FG, the strength of the nerve connection, the state
of the paraneural environment. Previously, it was hypothesized that
PEG as a chemical fusogen could cause cell membranes to fuse (as
used in vitro to fuse cells, create a hybrid cell line), in this case —a
crossed axon, if PEG was applied in a short time period, and even
were obtained some results [6]. But the analysis of the hypothesis,
the evidential part of the results did not stand up to criticism, pri-
marily due to the axial cylinders of the distal segment, which were
“lost”, are subjects to Waller’s degeneration, which eliminates any
possibility of axon fusion [8].

Although some authors still consider these theoretical issues [36].
Ovoids of degeneration we still have registered on the 30th day and
the time of their elimination in the nerve is a separate factor that
affects the recovery, because they are the products of destruction of
damaged nerve fibers, which delay the tempo of regeneration. We
did not analyze the elimination of ovoids, because we believe that
the relative level of regeneration of nerve fibers is the main indica-
tor of the effectiveness of recovery. According to this algorithm, the
use of PEG gave better results than FG.

The direct action of FG is controversial. Thus, fibrin can in-
hibit cell migration and germination of nerve fibers [1], and at
the same time can be used as an element of the extracellular
matrix for adhesion and elongation of axons [27]. Another factor
is the strength of the connection between the nerve endings. In a
study [30], nerve ruptures at the level of coaptation were greater
(more frequent) after nerve repair via FG, but not after sutures
and PEG. Therefore, own experimental data and data of other
authors [24, 30, 36] indicate better efficienc of PEG application
in comparison with FG based on parameters of regeneration of
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nerve fibers, functional parameters or biomechanical character-
istics. Although Koulaxouzidis G et al. [27] did not note diffe -
ences in coaptation and nerve rupture between ES and FG. In this
case, FG equally covers the nerve for up to 6 weeks [5], while
in our own studies we did not register FG at the 4th week. We
also hypothesize that PEG creates a temporary limiting biode-
gradable barrier around the damaged nerve from the paraneural
environment, preventing scar formation after injury. The results
of Isaacs J. et al. partially confirm this: the thickness of the peri-
neural scarring tissue in the longitudinal projection of the nerves
at the coaptation level was smaller after PEG vs FG [24]. In the
same context, FG forms a fibrin capsule around the conduits,
stimulates the infiltration of scar tissue, which prevents nerve
regeneration, and promotes nerve regeneration in non-porous
conduits [5]. Therefore, PEG in the form of a hydrogel is a more
promising tool in microsurgical repair of damaged nerves as an
adhesive, which promotes faster nerve regeneration, reinnerva-
tion of denervated muscles and functional recovery of the limb.
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SUMMARY

EPINEURIAL SUTURES, POLYETHYLENE GLYCOL
HYDROGEL AND FIBRIN GLUE IN THE SCIATIC
NERVE REPAIR IN RATS: FUNCTIONAL AND MOR-
PHOLOGICAL ASSESSMENTS IN EXPERIMENT

Goncharuk O., Savosko S., Petriv T., Tatarchuk M.,
Medvediev V., Tsymbaliuk V.

Bogomolets National Medical University, Kyiv, Ukraine

Mechanical damage to the peripheral nerve is a fairly com-
mon type of injury, which is characterized by a complex of
long-term neurological disorders and require significant fina -
cial costs. The aim of this work is to evaluate the efficienc of
sciatic nerve (SN) regeneration after neuroraphy using epineural
suture (ES), polyethylene glycol hydrogel (PEG), and fibrin glue
(FG). The studies were carried out on 30 white outbred male
rats, which were divided into six experimental groups: Group
Nel: intact rats; Group Ne2: Sham operated; Group Ne3: com-
plete transection of the SN; Group Ne4: nerve repair with ES;
Group Ne5: nerve repair with PEG; Group Ne6: nerve repair
with FG. Functional recovery was assessed at 1, 2, 3, 4 postop-
erative weeks using a walking-track analysis with subsequent
determination of the sciatic nerve functional index (SFI). At 4
weeks, electroneuromyography, histological and morphometric
analyzes were performed. The combined analysis indicated that
PEG significantly improved functional recovery, both in the SFI
index and in the skeletal muscle M-response. Compared to ES
and PEG, the use of FG was reflected in a lower significance of
the indicators compared to PEG. Statistical analysis indicates a
positive effect of PEG and FG on nerve regeneration, although
significantly greater remyelination (analysis based on fiber di-
ameter) was confirmed only in the PEG group, which explains
the faster functional recovery of the limb. PEG in the form of
a hydrogel is a more promising agent in microsurgical restora-
tion of damaged nerves as an adhesive, it promotes rapid nerve
regeneration, denervated muscle re-innervation and functional
limb recovery.

Keywords: sciatic nerve, repair, epineural sutures, polyethyl-
ene glycol hydrogel, fibrin glue, functional outcome

PE3IOME

SNUHEBPAJIbHBIN OB, MOJUITUIEHIIIUKOJIb
THJPOT'EJb U ®UBPUHOBBINA KJEA B BOCCTA-
HOBJIEHUN CEJAJJIMINHOIO HEPBA: ®YHKIIU-
OHAJIBHASA U1 MOP®OJIOTHYECKASA OLEHKA B
9KCIIEPUMEHTE

TFonuapyk A.O., CaBocbko C.HU., llerpus T.U.,
Tarapuyk M.M., Measenes B.B., Hlum6amok B.U.

Hayuonanvnotii meduyunckuil ynugepcumem um. A.A. boeo-
monvya, Kues, Ykpauna

MexaHHYeCcKOe TMOBPEXACHUE NepU(epuuecKkoro Hepsa -
BECbMa 4acThlii BUJ TPaBMbI, KOTOPBIH XapaKkTepu3yercs KOM-
IUIEKCOM JUTMTENBHBIX HEBPOJIOTHYECKHX PacCTPOHCTB U 00y-
CIIOBITMBAET 3HAYUTEIbHbIC (PUHAHCOBBIC 3aTPATHI.

e nccnenoBanus - orieHKa 3(PPEKTUBHOCTH pereHepallui
CEJIIMIIIHOTO HEepBa Mocie Helpopaduu ¢ TOMOIIBIO SIHHEB-
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PaJILHOTO IIBA, MOJTUATUIICH TIIUKOJIS THAPOTeSs i GUOPUHOBOTO
kies. McenenoBanus npoBoaminck Ha 30 OenbIx 6eCropoiHbIX
caMIax KpbIC, KOTOpbIE pa3/eieHbl Ha MIECTh JKCIIEPUMEH-
TaJbHBIX Ipyni: rpymnmna Nel - MHTaKTHbIE KpbIChL; Tpymna Ne2
- JIOKHO-OTIepUpOBaHHbIe; rpymma Ne3 - mojgHoe nepeceyeHue
cenanumHoro Hepsa (CH); mpynna Ned - coenquHeHHe KOHLIOB
CH ¢ nomorueto snuHeBpansHoro mea (JO1); rpymma NeS - co-
CIMHCHUEC KOHIIOB CHec TIOMOIIBIO IMTOJUITHUIICH ITIMKOJIA THAPO-
resnst (III'T); rpynna Ne6 - coennnenune konuos CH ¢ nomouisio
¢ubpunoporo kies (OPK). OyHkiHoHAIBHOE BOCCTAHOBICHHE
onenuBaiock B kouue I, II, III, IV Hexenu nocne onepanuu ¢
IIOMOLIBIO TECT-XO/I0B Ha JIOPOKKE C MOCIIEAYIOIIUM OIpeiee-
HHeM (QyHKIIMOHAJIBHOTO MHAEKca cenanuiHoro Hepsa (MCH).
Ha IV Heznene mpoBOAWIN 3IACKTPOHEHPOMHOTPAdHUIO, THCTO-
Joruueckuii ¥ Mopdomerpudeckuii aHamuspl. O00OLIAIOMNiA
ananu3 ykasbiBaet, uyto III'T" mocToBepHo sydine criocodcTBO-
BaJl QYHKIIMOHAILHOMY BOCCTaHOBJIEHHIO, kak 1o MICH, Tak u
M-otBety ckenerHblx Mbiul. B cpasaenun ¢ SUI u III'T, mpu-
meHenne K orpa3uinock B MeHbIIEH 3HAUMMOCTH ITOKa3aTeliei
ornocutenbHo III'T. Cratucruyeckuii aHanu3 ykas3blBaeT Ha
nonoxurenabHoe neicreue [T u @K Ha pereHepanuio Hepsa,
XOTsI IOCTOBEPHO OOJIbIIAs peMUETMHU3ALHS (aHAIM3 HA OCHO-
BE JMaMeTpa BOJIOKOH) MOATBEPsKAeHA ToibKo B rpynmne ¢ 11T,
410 00BACHSICT OosIee ObICTPOE QYHKIIHOHATHLHOE BOCCTAHOBIIC-
nue koneuHoctu. [1I'T B popme rugporens siBisiercs 6osee nep-
CIIEKTHBHBIM CPEACTBOM B MUKPOXHPYPTUUECKOM BOCCTaHOBIIE-
HHUU TIOBPEKJICHHBIX HEPBOB B KauyeCTBE KIIesi, CIIOCOOCTBYeT
OBICTPOH pereHepaly HepBa, peHHEPBaLlUU JEHEPBUPOBAHHBIX
MBI U (I)yH](LlI/IOHaHbHOMy BOCCTAHOBJICHUIO KOHCYHOCTH.
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PECULIARITIES OF ACTIVATION OF COMPENSATORY-ADAPTIVE PROCESSES
IN ADULT RAT LIVER CAUSED BY UNILATERAL NEPHRECTOMY

Karumidze N., Bakuradze E., Modebadze I., Gogolauri T., Dzidziguri D.

Division of morphology, Biology Department, Faculty of Exact and Natural Scineces,
Iv. Javakhishvili Thilisi State University, Georgia

At the modern stage, the study of the mechanisms of com-
pensatory-adaptive processes of separate as well as inter organs,
has acquired special importance. The urgency of the problem is
further enhanced by its social nature. Deep study of these mech-
anisms allows for the rational employment of such people after
treatment. In this sense, special attention is given to organs such
as the heart,liver and kidneys. Recently, two types of responses
after acute organ failure have appeared to be shared in the liver,
heart, and kidney: (i) surviving differentiated parenchymal cells
undergo cell hypertrophy via polyploidization; and (ii) a popula-
tion of progenitors, mostly identified as resident, more imma-
ture diploid parenchymal cells, self-renew and differentiate to
replace lost cells [12]. Complex metabolic transformations, as
well as detoxific tion and filtratio processes, as it is known,
maintain the body’s homeostasis [5]. A pathological condition
that develops during liver damage and revealed in impaired
kidney function, including acute renal failure, has been known
for about 100 years as hepatorenal syndrome. Despite numer-
ous treatments, a significant reduction in mortality has not been
achieved to date [3,13,15-17].

Particular importance today is also attached to the study of
compensatory mechanisms induced in response to increased
functional load on the liver after various renal pathologies or
resections. Latent hepatopathy caused by increased functional
load on the liver in response to renal resection is revealed in
experimental animals and patients. Thus, any changes in the
functioning of these organs, including those caused by surgery,
increase the risk of severe complications and inevitably lead to
systemic disorders. Based the above, the urgency of the problem
of inter organ compensatory mechanisms and the expediency of
intensive research in this direction is clear [4].

Recent studies have found relatively little information that
compensatory and adaptive growth of liver is not always ac-
companied by strictly regulated sequential regeneration pro-

© GMN

cesses such as proliferation, hypertrophy, and polyploidy. For
example, it has been shown that 4 days after the common bile
duct ligation, ploidy of destructive liver parenchyma cells is in-
creased [7]. Increasing of the degree of polyploidy was found
under radiation and oxidative stress [10]. It has been established
that, in the case of alimentary dyslipidemia, the mechanism
of regeneration depends on the duration of use of the hepato-
genic ration and the degree of damage [1]. Clinical trials have
shown that after unilateral nephrectomy for any reason, patients
need constant follow-up, since the changes that develop over
the years in the remaining kidney primarily affect liver func-
tion [14]. For example, after unilateral nephrectomy decrease
in urine output and glomerular filtration, which leads to the so-
called latent hepatopathy is occur [2]. At the same time, it is not
yet known, for example, which mechanism of adaptive growth
is used by the liver in response to dysfunction resulting from
unilateral nephrectomy.

Evaluation of changes in hepatocyte ploidy of white adult rats at
different time from unilateral nephrectomy is the aim of the wo k.

Material and methods. Experimental Animals and Model.

Experiments were carried out on adult white rats(130-150 g). All
laboratory animals have been housed in cages at room temperature
(25°C), with free access to standard food and water chow and sub-
jected to a 12 h light/dark cycle. Unilateral nephrectomy (resection
of the right kidney) was performed under ether anesthesia.

Experimental groups

The animals were divided into 2 groups: 1. Control group -
intact rats that underwent false surgery; 2. Experimental group
- animals that underwent unilateral nephrectomy. liver and renal
tissue (study material) was taken at 24 h, 48 h, 72 h, after Uni-
lateral nephrectomy.

1 mg/kg of colchicine (Sigma, USA) was injected into the ani-
mals of both the control and the test groups for determination of
the colchicine mitotic index per 1000 cells (%o).
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Fixation and embedding in paraffin of liver tissue

Liver and renal tissue was fixed in formalin (4% solution ph
7.2-7.4 for 2 days). After fixation, the tissue sections were de-
hydratedby passing through in increasing concentration of al-
cohol baths (70%- 30 min, 80%- 30 min, 96%- 30 min). Then,
tissues were placed in acetone three times for 20 min each,
acetone-benzoyl (1:1) for 30 min, benzoyl three times for 20
min each. Placed in Paraffi wax (58-60 °C), three changes, 1
hours each. Tissues were embedded into paraffi blocks. Tis-
sues were sectioned by Leica microtome (thickness of sections
-5um) and stained using standard protocol of Hematoxylin and
eozine (H&E) [8].Tissue samples were studied under the light
microscope (Zeiss Primo Star, Germany).

Preparation of Schiff’s reagent and smears staining

Hepatocytes smears were stained by Schiff reagent (Feulgen
staining). Schiff's reagent was prepared as follows: 200ml of
boiling, distilled water were poured on 1g of powdered basic
fuchsin. After cooling to 50°C, the solution was filtered and
20ml of 1 N HCI was added, cooled to 25°C and 2g of K,S,0,
was added. Vacate overnight in a dark place. The bisulfite wash-
ing solution was composed of 10 ml 10% K,S,0, 10 mI1 N HCI
100 ml of distilled water.

After fixation of methyl alcohol, the smear was fixed in 5%
sulfosalicylic acid for 10 minutes, rinsed in distilled water and
placed in solution (LiCl 9M + HCI 0.2M) for 20 minutes, rinsed
in 0.01 M HCI; Placed in the dye (Schiff reagent) for 30 min-
utes-1 hour.Moved inbisulfite washing solution three times for
5 min each; rinsed in 0,01 M HCI; than alcohol baths (80°-5
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min, 96°-5 min); Placed in xylol, two changes, 20 min each and
mount in mounting media.

Conventional light microscope, ocular micrometer and stage
micrometer were used for morphometry. The ocular microm-
eter was calibrated using a stage micrometer - the size of the
divisions on the ocular micrometer was determined at the ap-
propriate magnification. Immersion objective (X100) and H&E
stained preparations were used for the measurement. For each
structure were measured height and width, reseved numbers
were multiplied and obtained the area. 300 cells were measured
for each sample [6,11].

Nuclear DNA content was detected by using of computer soft-
ware ImageJ] 1.36 b.

Results and discussion. Polyploidy as shown is a common bio-
logical phenomenon, influences all levels of biological organiza-
tion, from genes to cells to entire ecosystems Yet, polyploidy re-
mains underexplored in many contexts, and its roles and impact in
biological processes and across phylogeny are unclear [9].

Using the above methods, carried out a comparative assess-
ment of changes in liver histoarchitectonics and proliferative
activity in control and experimental animals (unilateral kidney
resection). Fig. 1 shows intact rat liver (Fig.1 A,B,C,D) where
the typical histoarchitectonics of adult rat liver is clearly visible:
the classical lobular structure, the oval-shaped central vein (CV)
located in the center of the lobule, liver plates radiated from the
periphery, polygonal-shaped parenchymal cells - hepatocytes
(both mono and binuclated) assembled into plates in one or two
rows and sinusoidal capillaries located between them (Fig. 1A).
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Fig. 1. A, B, C, D. Light microscope micrograph of the rat liver tissue. A - control. The photo shows the classic particle structure.
In the particles we see: oval-shaped cavity — the central vein (CV) and sinusoids (SC); B - 48 hours after nephrectomy;
C - 56 hours after nephrectomy; D - 72 hours after nephrectomy. The photos clearly show slightly enlarged sinusoids.
E - Mitotic index change in hepatocytes at 48, 56 and 72 h after unilateral nephrectomy;
Table 1 - results of measurement of liver tissue cells and nuclei areas; F - ploidy change in hepatocytes at 48, 56 and 72 h after
unilateral nephrectomy. G - isolated hepatocytes stained with Feulgen reaction; H - Image in computer program Image J
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Fig. 2 A, B, C, D. Light microscope micrograph of the rat kidney tissue. A — control; B - 48 hours after nephrectomy;,
C - 56 hours after nephrectomy; D - 72 hours after nephrectomy; F - ploidy change in hepatocytes at 48, 56
and 72 h after unilateral nephrectomy. The photos clearly show the typical distribution of renal tubules
and blood vessels in space; E - mitotic index change in kidney at 48, 56 and 72 h after unilateral nephrectomy;
Table 2 - results of measurement of kidney tissue cells and nuclei areas; F - ploidy change in kidney at 48, 56 and 72 h
after unilateral nephrectomy; G — isolated kidney cells stained with Feulgen reaction,; H - image in computer program Image J

How does the hepatic architecture change after eremoval
of the right kidney? Studies have shown that within 48 hours
of unilateral nephrectomy the microscopic picture of the liver
ischanged slightly . The radial structure of the organ is pre-
served (Fig. 1B). However, there is a change in the relation-
ship between the sinusoids and the liver plates. In particular,
slightly enlarged sinusoids (SC) are well visible. Neverthe-
less, the disruption of the typical structure of hepatocytes is
not manifested in the liver tissue. Similar changes are ob-
served at 56 and 72 hours after operation, with the expansion
of sinusoids more pronounced at 72 hours (Fig. 1C,D). The
results show that the effect of unilateral nephrectomy on rat
liver histoarchitectonics is morphologically appears only in
the changing of the spatial relationship of the sinusoids and
liver plates within 72 hours.

Against the background of these changes, we have assessed
the proliferative activity of liver parenchymal cells. It was found
that unilateral nephrectomy did not change mitotic index of the
liver in animals of experimental group during the first three days
(48th, 56th and 72nd hours) (Fig. 1E).

At the same time, some structural changes were revealed
after the morphometric analysis of hepatocytes and their nu-
clei. In particular, it was found that at 48 hours after unilat-
eral nephrectomy, the areas of hepatocytes and their nuclei
are increased compared to controls in the liver. These data
remain unchanged at 56 h and 72 h after the operation (Fig.1,
Table 1).
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In cholestatic liver-induced by common bile duct ligation
as well as in dyslipidemia, as already mentioned above, have
been shown that Increased functional load at early stage initi-
ates polyploidy in the liver (7, 1). Therefore, we have studied
the changes in the quantitative ratio of hepatocytes with diffe -
ent ploidy in the liver of animAals of control and experimen-
tal groups. It was found that in 48 hours after the operation the
ratio of different ploidy hepatocytes did not statisticaly change
compared to control. Also, no changes in the genome content
of hepatocytes were observed at 56 h after surgery compared to
intact animals. In particular, diploid (2c) and tetraploid (2cx2)
cells were reducedstatistically significant, while the number of
4c, 4cx2, and 8c cells remained unchanged (Fig. 1F).

We also assessed the change in renal histoarchitectonics
from unilateral nephrectomy on above dates. The micro-
graphs presented in Figure 2 show the renal histoarchitecton-
ics of the control rats. In particular, the typical distribution of
renal tubules and blood vessels in the space and the structure
of the distal and proximal tubules of the nephrons is well vis-
ible. In their lumens, renal epithelial cells with eucromatin
nuclei and moderately active nuclei are well distinguished
(Fig. 2A).

At 48 hours after unilateral nephrectomy, no visible chang-
es are observed in renal histoarchitectonics, but it is important
to note that the proliferative activity of nephrocytes increases
very slightly but significantly (Fig. 2. B). Increased mitotic
index is also apeare at 56 and 72 hours after nephrectomy
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(Fig. 2 C, D, E), which may be associated with an increased
functional load on the organ. Morphometric analysis of cells
and nuclei in renal tissue revealed that at 48 hours after uni-
lateral nephrectomy, the area of nephrocytes nephrocytes sta-
tistically increased in comparison with the control. The area
of nephrocytes statistically increased also at 56 and 72 hours
after surgery (Fig. 2, Table 2).

Quantitative analysis of DNA in isolated nephrocytes of ani-
mals of control and experimental group showed that number of
diploid (2¢) cells decreased and percentage of tetraploid (2cx2)
cells increased statistically significantly at 48 h after unilateral
nephrectomy compared to intact animals. The number of binu-
cleited tetraploid cells also increased at 56 and 72 hours after the
opration (Fig. 2 F).

From obtained results follow that the kidney responds to the
functional load caused by unilateral nephrectomy by increasing
the number of high ploydy cells. The fact that the number of
polyploid cells in the kidney increases 24 hours earlier than in
the liver may be explained by a more rapid increase in the func-
tional load on the second kidney.

Conclusions. The results obtained by us show that in con-
ditions of hepatopathy caused by unilateral nephrectomy, as in
some other pathologies, in response to increased functional load,
the liver prefer polyploydy from the inter-organ compensatory-
adaptive mechanisms at the initial stage. After unilateral ne-
phrectomy, in the second kidney of adult white rats, in the initial
stage, an increase in the number of high-ploydy cells allows us
to think that cell polyplodization is a preferred compensatory
adaptative mechanism characteristic of parenchymal organs in
response to increased functional load.

REFERENCES

1. busanskeBuu H. B., Kapaman }0. K. Mexanu3msl perenepanuii
NeueHH KpbIc ipu anumenTapHoi qucuiunuaemun. 3JJOPOBbBE
MEJJULIMHCKA S DKOJIOT' M. HAYKA (2009) 4-5, 39-40.
2. Bapmasckuii C.T. AmOynaropnas Yposorus. 1987r. c1.197.
3. Mutuna E.B., Apumesa O.C., I'apmamr UN.B., Orypuos
ILIT. T'enatopeHajbHBIA CHUHAPOM: JMATHOCTHKA, JICUCHUE.
I'enaronorus. 31.08.2010 20:16 ct1.34-37.

4. Cnecapenko E.I'., ABropedepar u auccepranus Mo MEIUIMHE
(14.00.16) Ha Temy: OpranHble 1 MEXOPTraHHbIE KOMIICHCATOPHO-
HPHCHIOCOOUTENbHBIE PEAKIIUHU PU HEPPIKTOMUH U ITOITATHON
pesekuuu noukd. MockBal985 Menuumuckue Jlucceprauuu
http://medical-diss.com/medicina/organnye-i-mezhorgannye-
kompensatorno-prisposobitelnye-reaktsii-pri-nefrektomii-i-po-
etapnoy-rezektsii-pochki#ixzz6T5keSEvL.

5. XsactynoB PA., Tamazsu T.C., Hukonbckuii W.B.
OJIHOMOMEHTHasI HE(PPAIKTOMHS M TEMHUIENATIKTOMHS IPH
METAaCTaTUYECKOM pake IO4KW. Bomirorpajnckuii Hay4yHo-
MeIULMHCKUN xypHai, 2015, (2):58-61.

6. Adili N, Melizi M and Bennoune O. The influence of age, sex
and altitude on the morphometry of red blood cells in bovines.
Vet World 2013, 6(8): 476-478

7. Bakuradze E. The characteristics of the liver regeneration in
conditions of cholestasis. The thesis for gaining degree of candi-
date of biological sciences. 2006.

8. Cardiff, R.D., Miller, C.H., Munn, R.J. (2014) Manual
Hematoxylin and Eosin Staining of Mouse Tissue Sections.
Cold Spring Harbor Protocols, (6):655-8. DOI:10.1101/pdb.
prot073411.

9. Fox D.T., Soltis D.E.. Soltis P.S. Ashman T.L.,Peer
Y.V.Polyploidy: A Biological Force From Cells to Ecosystems.

134

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

688 Trends in Cell Biology, September 2020, Vol. 30, No. 9.

10. Giridhar R. Gorla, Harmeet Malhi, Sanjeev Gupta. Poly-
ploidy associated with oxidative injury attenuates proliferative
potential of cells. J Cell Sci. 2001 Aug;114(Pt 16):2943-51.

11. Hunter, K. L. and R. B. Hunter. 2004. Marigold cell size
and polyploidy. Pages 125-133, in Tested studies for laboratory
teaching, Volume 25 (M. A. O’Donnell, Editor). Proceedings of
the 25th Workshop/Conference of the Association for Biology
Laboratory Education (ABLE).

12. Lazzeri E., Angelotti M.L., Conte C., Anders H.J.,and Ro-
magnani P. Surviving Acute Organ Failure: Cell Polyploidiza-
tion and Progenitor Proliferation. Trends in Molecular Medi-
cine, May 2019, Vol. 25, No. 5

13. Ng kF Ch., Chan Mi., Tai M., Lam., C. WK. Hepatorenal
Syndrome. The Clinical Biochemist Reviews, 2007, 28(1):11-
17.

14. Park S.W., Chen S.WC,, Kim M., Brown K.M., Kolls J.K.,
D’Agati V.D., Lee H.Th. Cytokines induce small intestine and
liver injury after renal ischemia or nephrectomy Laboratory In-
vestigation, 2011: 91:63-84.

15. Ruiz-del-Arbol L., Monescillo A., Arocena C. et al. Circula-
tory function and Hepatorenal syndrome in cirrhosis // Hepatol-
ogy. 2005. 42. 439-447.

16. Simonetto D. A, Gines P, Kamath P.S, Hepatorenal
syndrome,e: pathophysiology, diagnosis, and management
BM1J 2020;370:m2687.

17. Wadei HM., Mai L.M., Ahsan N. et al. Hepatorenal
sy.ndrome: pathophysiology and management Clin. J. Am. Soc.
Nephrol. 2006. 1. 1066—1079.

SUMMARY

PECULIARITIES OF ACTIVATION OF COMPENSA-
TORY-ADAPTIVE PROCESSES IN ADULT RAT LIVER
CAUSED BY UNILATERAL NEPHRECTOMY

Karumidze N., Bakuradze E., Modebadze 1., Gogolauri T.,
Dzidziguri D.

Division of morphology, Biology Department, Faculty of Exact
and Natural Scineces, Iv. Javakhishvili Thilisi State University,
Georgia

In order to determine the general patterns of activation of
the inter organ compensatory-adaptive processes, the pecu-
liarities of activation of compensatory processes caused by
unilateral nephrectomy in adult rat liver at the initial stage
of hepatopathy (first three days after the operation) have
been studied. In particular, it has been established that only
small but visible abnormalities in the spatial relationship of
sinusoids and hepatic plates are revealed morphologically
in rat liver histology. The increasing of the functional load
caused by changes in histoarchitecture, at these times, does
not stimulate hepatocyte proliferation. At the same time, it is
revealed that at the initial stage of hepatopathy caused by uni-
lateral nephrectomy, preference is given to polyploidy from
compensatory-adaptive processes charachterised to liver.
In particular, it has been shown that liver responses mainly
by quantitative increases in binucleated cells (2cx2) to the
functional load induced by unilateral nephrectomy at an early
stage.

Keywords: white rat, liver, unilateral nephrectomy, poly-
ploidy.
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PE3IOME

OCOBEHHOTHU AKTHUBAILIMIA KOMIIEHCATOPHO-
INPUCIIOCOBUTEJIBHBIX ITPOLECCOB IIPHU O/JHO-
CTOPOHHE HE®P3KTOMHUU B IMEYHHU B3POC-
JIbIX KPBIC

Kapymunze H.A., Bakypanze E.Jl., Moae6anze U.P.,
T'oronaypu T.M., I3un3urypu /J1.B.

Tounucckuii 2ocyoapcmeennulii ynugepcumem um. Me. /Jrcasa-
XUWBUNU, (DAKYIbIMEM MOYHBIX U emeCmEeHHbIX HAYK, 0enap-
mamenm buonozuu, kageopa mopponozuu, I pysus

C nenplo onpeseneHus o0IUX 3aKOHOMEPHOCTell akTHBa-
UM MEXaHH3MOB MEKOPTIaHHBIX KOMIIEHCATOPHO-TIPUCIIO-
COOUTEIBHBIX MPOLECCOB, M3YYCHBI OCOOEHHOCTH KOMIICH-
CaTOPHBIX TMPOIECCOB B IEUYCHU B3POCIBIX OEJBIX KPBIC HA
HayaJlbHOW CTAaJWU renaTonaTHM, BBI3BAaHHOW OJHOCTOPOH-
Heil HedpokToMHel (TMepBbie TPH HS MOCie omepaiuu). B
YaCTHOCTH, YCTAaHOBJICHO, YTO MOP()OJIOTHUECKHA B THCTOAP-
XUTEKTYpE MEYEHU KPBICHI BBISBISIIOTCS JIHIIb HEOONIbIINE,
HO BHJIMMBbIE U3MEHEHHs NMPOCTPAHCTBEHHOTO COOTHOIICHUS
CHHYCOHUJ U MEYEHOUYHBIX IPOTOKOB. B meueHu yBenuueHue
(YHKIHMOHATIBHOIN HArpy3Kd, BbI3BAHHOEC M3MEHEHHSIMHU T'H-
CTOAPXHUTEKTYPBI, B 3TO BpPeMs HE CTHMYJIHPYET Hpoiude-
paluio renaTouuToB. B TO ke Bpems BBISABIEHO, UTO HA Ha-
YaJIbHOM CTaJMM TeNaToNaTHH, BBI3BAHHONH OJHOCTOPOHHEH
HE(QPIKTOMHUECH, MPEANOYTEHUE OTAACTCs MOJUIUIONIUN U3
KOMIIEHCATOPHO-TIPUCIIOCOOUTENBHBIX MPOLECCOB, XapaKTep-
HBIX JUIS [IeYeHU. B yacTHOCTH, OBII0 OKAa3aHO, YTO PEAKLIUs
IICYEHU B OCHOBHOM BBIPAYKAETCS B KOJUYECTBEHHOM YBEJH-
YEHUU ABYSIEPHBIX KIETOK (2¢X2) Ha (QYHKIHMOHAIBHYIO Ha-
TPY3Ky, BBI3BAHHYIO Ha paHHEH CTaJuM OJHOCTOPOHHEH He-
¢dpoxTomMueii.
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Osteoarthritis is a chronic joint disease, which consists of dys-
trophic changes in the articular surface, alteration of the cartilage
of the joint, damage of the meniscus and a subchondral bone [1].
The disease has a different etiology, is often the result of trauma
and age-related changes and is characterized by an insufficien
level of treatment effectiveness [2]. The role of vascular factor
in the development of osteoarthritis is being considered. In ad-
dition to direct injury, there are two other factors that reduce the
metabolic support of joint tissues during inflammation, namely
insufficien oxygen delivery due to poor perfusion in the in-
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flamed joint and subsequent peroxidation by forming proinfla -
matory molecules, vascular and joint necrosis [3]. Therefore, the
viability of the epiphyseal cartilage of the joint depends on the
adequate blood supply to the surrounding vessels, and strongly
affects the state of blood supply in the pathogenesis of osteo-
chondrosis, osteoarthritis [4].

A perspective direction of regenerative medicine is the use
of autologous cell therapies. Currently, several areas like this
have begun to be used: the introduction of platelet-rich plasma
(PRP), cells derived from aspirated bone marrow cells (BM) and
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adipose tissue (AT) [5]. PRP is obtained as a product of blood
plasmaphoresis, the concentration of platelets in which is signif-
icantly higher than the initial values in the blood (6x10-7x108
1/ml) [6,7]. The strategy of its application is explained by the
trophic action of growth factors (PDGF, VEGF, FGF and oth-
ers) released from platelet granules [8]. The possibility of in-
troducing BM- and AT-derived mesenchymal cells is also being
considered [9,10]. There is a discussion about the direct trophic
action of these cell suspensions and PRP, some conclusions are
speculative. We reckon that adipose tissue aspirate may be an al-
ternative instead of using the red bone marrow cells and platelet
plasma. In this study, we hypothesized that the introduction of
bone marrow aspirate concentrate (BMAC) and mechanically
homogenized adipose tissue (MHAT) cell suspensions and PRP
into the knee joint helps to support articular cartilage in osteoar-
thritis, activates the regenerative processes in damaged tissues,
which can be detected on the basis of histological studies of the
knee joint and blood biochemical parameters.

In this work, we investigated the influence of BMAC and
MHAT cell suspensions and PRP on changes of a knee joint and
their correlation with biochemical indicators of blood.

Material and methods. The study was carried out on Chin-
chilla rabbits (n=25, weighing 3-4 kg). The research was per-
formed in 2 stages. On the first stage, post-traumatic osteoar-
thritis (PTOA) was simulated in intact animals. Animals were
observed for 30 days. On the second stage, cell suspensions
were injected into the injured animals’ knee joint. Animals were
divided into 5 groups: group 1 — control group (n=4); group 2 -
PTOA group (n=6); 3 — BMAC group (n=5); 4 — MHAT group
(n=5); 5 — PRP group (n=5). In 45 days, the animals received
blood from the jugular vein (animals were anesthetized with so-
dium thiopental, 60 mg/kg, ip), serum was taken for biochemical
examination. Animals were anesthetized to a lethal dose. The
knee joint was isolated for histological studies.

Model of post-traumatic osteoarthritis (PTOA). Rabbits under
anesthesia were shaved at the level of the ankle joint. The knee
joint capsule was accessed through the medial surface, the medi-
al ligament was crossed. The central area of the articular surface
of the tibia was mechanically damaged by circular rotations with
a low-speed drive with a modified Ilizarov needle with solder-
ing caused damage to the joint surface (speed 100045 rpm). The
standard lesion area is 2.0x2.1 mm. The epiphyseal surface of
the femur and the meniscus of the joint were left intact. The joint
bag was sutured with suture material 3/0 “Prolene” (“Ethicon,”
Scotland). For additional damage to the joint capsule, its surface
was thermally damaged by a coagulator. The area of thermal
damage is 9.5-10.0 mm?. The skin was sutured with material
3/0 “Prolene” (“Ethicon,” Scotland) and irrigated with betadine
(“Egis”, Hungary).

Bone Marrow Aspirate Concentrate (BMAC). In intact rab-
bits, an autologous bone marrow aspiration of 2.0 ml was per-
formed with a 10 ml diameter bone trocar and a 5 ml syringe
from the rabbit’s proximal thigh. Bone marrow aspirate with
dextrose citrate (1:8) ACD-A (Baxter SA, USA/Belgium) was
centrifuged for 16 minutes at 740g. Animals were administered
1.0 ml of BMAC.

Mechanically homogenized adipose tissue (MHAT). In intact
rabbits, 1.0 cm® of adipose tissue was obtained from a large
omentum. Adipose tissue was mechanically homogenized by
passing 10 times through a 1 mm cannula (gentle method). The
volume of injection into the joint is 1.0 ml.

Platelet rich plasma (PRP). To 10.0 ml of blood was added
1.0 ml of 3.8% sodium citrate and centrifuged at 400 g for 15
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min (t=4°C). The platelet layer was removed (by cytological
analysis 0.8-1.0x10°¢ 1/ml). Donor blood was used as in similar
studies [11,12].

Serum parameters were determined on pQuant spectropho-
tometers (Bio-Tek, USA). The method was used to determine
the level of thiobarbituric acid-reactive substances (TBARS)
[13], ceruloplasmin [14], diene conjugates (DC - diene con-
jugates) [15], products of free radical modification of proteins
[16], activity of leukocyte elastase [17] and myeloperoxidase
[18].

Both the left and right knee were harvested, rinsed with phos-
phate buffer saline (PBS), and fixed in 10% buffered formalin
solution. The samples of capsule, meniscus and epiphysis of the
tibia were demineralized in a solution of OsteoFast 2 (BioGnost
Ltd., Croatia), dehydrated in alcohol and were embedded in par-
affi (Leica Surgipath Paraplast Regular, USA). 8um microsizes
were made on Thermo Microm HM 360 microtome (Thermo
Scientific, USA) and stained with hematoxylin and eosin, alcian
blue with picrofuchsin and observed with an Olympus BX51
microscope. The Carl Zeiss AxioVision SE64 Rel.4.9.1 software
was used for morphometry. We were analyzed density of density
of subchondral bone tissue and thickness of perifocal epiphyseal
cartilage. Calculations were performed from images of histo-
logical slices (X100, x200).

Structural changes of the knee joint were evaluated using light
microscopy and scoring systems: 1) joint capsules according to
the criteria: cellular infiltration, intimal hyperplasia, subintimal
edema, subintimal fibrosis [19]; 2) epiphyseal cartilage by cri-
teria: cell morphology, proteoglycan (toluidine blue) staining,
cartilage thickness, surface regularity, extent of integration of
matrix [20]; 3) meniscus by criteria: surface, cartilage cells, col-
lagen fibers [21]

All the experimental manipulations were approved by the Ethics
Committee of the State Institution “The Institute of Traumatology
and Orthopedics under NAMS of Ukraine”. The animal experiment
complied with the European Convention for the protection of ver-
tebrate animals used for experimental and other scientific purposes
(#123, Council of Europe, 1222, 24/08/1999, p. 31).

All data are provided as the mean + standard error of the mean
(SEM). Statistical analysis was performed using the SPSS (IBM,
USA) and Origin vs 8.0 (OriginLab Corporation, USA). All data
were assessed for Gaussian distribution using the Shapiro-Wilk
normality test. The differences between the groups were evaluat-
ed using one-way analysis of variance, and post hoc Tukey test;
Kruskal-Wallis test for nonparametric data. Correlation analysis
was performed using Spearman’s rank correlation test. Statisti-
cal significance was set at P<0.05

Results and discussion. To assess the level of damage of
the capsule and articular cartilage in 75 days after modeling,
these structures of the knee joint were examined by histologi-
cal method. Observe Fig. 1 for the distribution of values of the
experimental groups by type of injected cell suspensions. The
Mcllwraith scale showed high values in samples with PTOA,
mainly, damage to the synovial membrane (alteration of the sy-
novial membrane, synovial villi), equally leukocyte infiltration
and fibrosis (subintimal). We did not find intimal hyperplasia,
on the contrary, it underwent a significant reduction due to the
inflammatory process and impaired regional microcirculation
(hemorrhagic penetration into the areas of edema, subintimal
edema). The total histological score was statistically lower in
the PRP group (P<0.05) and BMAC group (P<0.05). No diffe -
ence was found in PRP group vs BMAC group; no difference
was found in BMAC group vs PTOA group.
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Fig. 1. The results of the assessment of knee joint injury based on a morphometric data and scoring systems.
P<0.05 compared to the control group; # P< 0.05 compared to the PTOA group

According to the Fitzgerald scale, the total histological index
was equal in all samples with PTOA, the separation of the aver-
age thickness of the perifocal cartilage made it possible to detect
a statistical differ nce in the PRP group (P<0.05). This shows
that the assessment of joint changes by the sum of several indi-
cators (integral indicator) is more important than only individual
indicators, such as cartilage thickness or chondrocyte density,
such actions may be speculative.

PTOA simulation of osteoarthritis caused traumatic injury and
alteration of hyaline cartilage and was reflected in subchondral
bone density. The reduction of trabecular bone was at the level
of 39.8% (P<0.05). In PRP group (P<0.05) and BMAC group
(P<0.05) the indicator was statistically higher vs PTOA group.
In addition, there was a direct correlation between subchondral
bone damage and cartilage damage (r=1.00; P<0.01) and joint
capsules (r=-0.949; P<0.05). Noticeable that the correlation in
BMAC group was relative to the values of the joint scale (r=-1.00;
P<0.01), in MHAT group relative to the values of the capsule scale
(r=-0.949; P<0.05), in PRP group there was no correlation.
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Uneven staining of the cartilaginous body of the meniscus was
registered in all samples with PTOA, violation of the density of
collagen in the capsule of the meniscus, ruptures and deforma-
tions, in some samples hemorrhagic impregnation of the con-
nective tissue of the meniscus. The overall rate of histological
changes of the meniscus was statistically higher in PTOA group
vs PRP group (P<0.05) and MHAT group (P<0.05). In the body
of the meniscus there was a greater number of chondrocytes, less
deformation and rupture of the cartilage matrix and the preserva-
tion of the cell layer of the capsule. In contrast, in the BMAC
group the capsule was changed, it was poorly followed, because
on the border of the meniscus with the epiphyseal cartilage there
was morphogenesis of reticular tissue, its integration with the
meniscus capsule. These results indicate that PRP and MHAT
reduce meniscus degradation, and the introduction of BMAC had a
similar trend, but the scale scores were higher due to reorganisation
of the meniscus capsule against the background of morphogenesis
and integration of newly-formed reticular tissue around the menis-
cus (collagen density in the capsule was reorganized).
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As expected, damage of the articular cartilage affected blood
counts. We predicted that the level of peroxidation products in
the blood increases against the inflammation in the joint. Statis-
tically increased activity of leukocyte elastase (114.3%; r=-0.90;
P<0.05) and myeloperoxidase (171.4%, P<0.05) and this cor-
related with the increased levels of TBARS (108.8%; r=-0.90;
P<0.05) and DC (69.7%; r=0.90; P<0.05). In addition, the in-
crease of products in plasma of oxidative modification of pro-
teins and ceruloplasmin correlated (44.3%; r=1.00; P<0.01).

Data which refers to the changes in ceruloplasmin levels ap-
peared to be interesting. It turned out that the decrease in ceru-
loplasmin levels correlates with a higher density of subchondral
bone in the PRP group and BMAC group, ie this indicator can
predict the direction of the disease, progressive osteoarthritis or
the dynamics towards the recovery process.

In the PRP group a statistical decrease in the activity of leukocyte
enzymes and products of lipid and protein peroxidation in serum
was found (between the latter direct correlation, =1.00; P<0,01). A
negative correlation was discovered between the level of subchon-
dral bone tissue (11.4; P<0.05) and ceruloplasmin (r=1.00, P<0.01),
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although the level of the latter only had a decreasing trend. The
results of PRP can be considered as a means of delaying osteoarthri-
tis, although ceruloplasmin remained at an elevated level.

In BMAC group, a statistically higher density of subchondral
bone was found compared to PTOA group, and these values
correlated with a decrease in serum TBARS (18.3%; r=-1.00;
P<0.01) and DC (25.1%; r=-1.00; P<0.01). Level of serum ceru-
loplasmin was significantly reduced by 16.5% (P<0.05). Appar-
ently, the level of articular cartilage damage was at the level of
the PTOA group, which also correlated with increased leukocyte
elastase activity. In contrast, statistically reduced myeloperoxi-
dase activity correlated with a decrease in serum protein oxida-
tion products (r=-1.00, P<0.01). and a decrease in the level of
ceruloplasmin (r=1.00, P<0,01), but no dependence was found
on the level of damage of the capsule, cartilage and bone tissue
(r=-0.50; P>0.05) of the knee joint. These data indicate that the
use of BMAC significantly inhibited the progression of dystro-
phic changes in the epiphyseal bone, between the knee injury
and biochemical parameters of the blood is a direct relationship
that can be assessed and predicted.
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Fig. 2. Activity of the leukocyte enzymes, ceruloplasmin and products of lipid and protein peroxidation.
P<0.05 compared to the control group; # P<0.05 compared to the PTOA group
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No changes in subchondral bone density relative to the PTOA
group were detected in the MHAT group. According to the
Mcllwraith and Fitzgerald scale, there was also no difference,
changes in the capsule correlated with bone damage (25.3%;
r=0.949; P<0.05), high levels of leukocyte elastase (85.7%;
r=-1.00; P<0.01,) and DC (10.6%; r=0.949; P<0.01). No cor-
relation of myeloperoxidase activity with any of the evaluated
indicators was detected. This means that the leukocyte response
may be related to other factors, including the response to the
MHAT injection.

No correlation was found between all indicators using the
Spearman’s rank correlation test, but a statistically significant
improvement was found for most indicators by the Kruskal-
Wallis test or ANOVA. The obtained results on various indica-
tors are somehow “disordered”, but if we do not take into ac-
count the factor of introduction of cell suspensions, then almost
all indicators correlate with each other. This is both evidence of
a direct relationship between morphological parameters of joint
changes with biochemical parameters of inflammation in the se-
rum in the pathogenesis of osteoarthritis and the manifestation
of the influence of cell suspensions on its development

In conclusion, the most significant results in terms of action of
cell suspensions can be considered those obtained in the BMAC
group. Discussions about the specific action of PRP, BMAC, or
MHAT, such as the release of growth factors, are speculative,
as there is no evidence as to which cells release specific growth
factors. In our work, this was not the aim of the study at all, and
the most important participation of the introduced cells affected
the activation of connective tissue regeneration of the menis-
cus of the joint and integration of reticular tissue and adipocytes
with the meniscus capsule and synovial membrane. These ef-
fects are evidence of the viability of the cells introduced into the
damaged joint by activating the regenerative processes in the
capsule and meniscus under the action of BMAC and MHAT,
while significant morphological evidence of articular cartilage
regeneration has not been established. This confirms once again
the poor regenerative potential of articular cartilage and there-
fore treatment should be aimed at preventing the progression of
cartilage alteration and bone damage. In this direction, BMAC
has the best potential vs MHAT and PRP.
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SUMMARY

CORRELATION OF BLOOD BIOCHEMICAL INDICATORS
WITH THE LEVEL OF KNEE JOINT DAMAGE IN THE
MODEL OF THE POSTTRAUMATIC OSTEOARTHRITIS
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SMakarenko O., “MKkhitaryan L., “‘Drobotko T.
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diology. M.D. Strazheska “of the National Academy of Medical
Sciences of Ukraine, Kyiv, *Nizhyn Gogol State University, °In-
terregional Academy of Personnel Management, Kyiv, Ukraine

The aim of the study was to assess the dependence of blood bio-
chemical parameters with the degree of osteoarthritis of the knee
joint and therapy. In experiments, osteoarthritis was simulated in
rabbits (n=25) and after 75 days changes in the level of peroxida-
tion products, activity of leukocyte enzymes were studied and the
results were compared with the degree of knee joint injury, as well
as taking into account the application of a concentrate of bone mar-
row aspirate, mechanically homogenized adipose tissue and platelet
rich plasma. Analysis of the results confirmed the assumption of a
direct relationship between the level of peroxidation products (di-
ene conjugates, TBA-reactive products, products of oxidative mod-
ification of proteins), ceruloplasmin, and proinflammatory activity
of leukocytes (by the activity of elastase and myeloperoxidase) with
the level of morphological changes in the articular cartilage, cap-
sule and meniscus of the knee joint. Based on histological analysis,
it was concluded that the application of a concentrate of bone mar-
row aspirate and homogenized adipose tissue activated the process-
es of reorganization and regeneration of the synovial membrane
and menisci of the joint, which correlated with the indicators of
myeloperoxidase activity, the level of TBA-reactive products and
ceruloplasmin. The action of platelet rich plasma was characterized
by a correlation between leukocyte enzymes and lipid and protein
oxidation products in blood serum. The results of the study suggest
that the bone marrow aspirate concentrate has a greater therapeutic
potential compaired to the platelet rich plasma and cell suspension
obtained from adipose tissue.

Keywords: osteoarthritis, biochemical parameters, mor-
phometry, experimental therapy.
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JIEM KPOBH OT YPOBHSI IIOBPEXJIEHUS KOJIEH-
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Ilenb nccneoBaHms — OLICHKA 3aBUCHMOCTH OMOXUMHYECKHX
HoKasareseil KpOBH CO CTETICHBIO TOPayKeHHsT KOJICHHOTO CyCTa-
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Ba IIpu ocTeoapTpose. Ha kponukax nopozas! [lunmmiia Becom
3-4 xr (n=25) MozmenMpoOBaJM OCTEOAPTPO3, 3aTeM CIyCTd 75
JTHEH M3ydajau M0Ka3aTeld YPOBHS IPOLYKTOB MEPOKCHAALNH,
AKTUBHOCTHU JICHKOLIMTAPHBIX (DEPMEHTOB, pPE3yJbTaThl COIO-
CTaBJISUIU CO CTEIECHBIO NTOPAYKEHUSI KOJICHHOTO CYCTaBa, a Tak-
K€ C yUETOM BBE/ICHHS KOHIIEHTpaTa aclupara KOCTHOTO MO3ra,
MEXaHMYEeCKH TOMOTCHUPOBAHHOMN JKUPOBOU TKAHH M TPOMOO-
LIUTAPHOM IIa3MBbI.

AHanu3 NOJIYYEHHBIX pe3yJbTaToOB MOATBEPIAMI Hpel-
IIOJIOKEHHE O MPSMOI 3aBUCHUMOCTH IIOKasaTresleil ypOoBHS
IPOAYKTOB MEpOKCHAAaLUU (IueHoBble KoHbiorarsl, TBK-
pearupyrouue IpoayKThl, NPOLYKTl OKHUCIUTEIbHOW MOIU-
¢ukanuy OeJIKOB), LEPyIOIUIa3MUHA U HPOBOCHAIUTEIBHOM
AKTUBHOCTH JICHKOIMTOB (aKTUBHOCTH 3JaCTa3bl U MHUEJO-
MEPOKCUIA3bI) C YPOBHEM MOP(OIOTHUCCKUX H3MECHCHUI
CYCTaBHOI'O XpsIla, KAalCyJIbl 1 MEHUCKA KOJICHHOTO CyCTaBa.
Ha ocHOBe rucTonornyeckoro aHanau3a aBTOpaMu ClielaH Bbl-
BOJI, YTO BBEJCHHE KOHILIEHTpATa aclupara KOCTHOTO MO3ra u
TrOMOTCHU3UPOBAHHON )KMPOBOW TKAaHM aKTUBUPYET Mpolec-
Chl pEOpPraHu3alyi U pereHepalu CHHOBUAJILHON 000I0YKH
1 MEHHCKOB CyCTaBa, YTO KOPPEJIUpPYET C MOKa3aTeIsIMHU aK-
THBHOCTHU MHeNonepokcuaassl, yposueM ThK-pearupyromux
HNPOIYKTOB M Iiepynomiazmuna. JelicTBre TpoMOounuTapHoii
IUIa3Mbl XapaKTEPU30BAJIOCh KOPPEISILIMOHHON CBA3BIO JICH-
KOLUTAPHBIX ()EPMEHTOB U MPOIYKTOB MEPOKCHIALIMH JIUITH-
JI0B 1 OCJIKOB B CHIBOPOTKE KPOBH. Pe3ynbTaThl HCClIe10BaHUS
MI03BOJIAIOT MPEANOI0KHUTh, YTO KOHIIEHTPAT acIupaTra KocT-
HOTr'0 MO3ra nMeeT 0oJiee BBICOKHI TEepareBTHYSCKUI OTEeH-
Maj B CPABHEHUH C TPOMOOIUTAPHOH MJ1a3MOH U KJIIETOUHOU
CyCIIEH3HEH, 0JIy4eHHOH U3 KUPOBOH TKAHU.
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POSSIBLE EFFECTS OF ELECTRIC-MAGNETIC STIMULATION
ON HYPOTHALMIC-HYPOPHISIAL-ADRENAL AXIS: BEHAVIOURAL STUDY

"Bukia N., 'Butskhrikidze M., *Svanidze M., 'Machavariani L., 2Jojua N.

!LEPL Ivane Beritashvili Center of Experimental Biomedicine, *European University, Tbilisi;
3Iv. Javakhishvili Thilisi State University, Georgia

Depression disrupts the physiological and emotional function
of the body and can lead to health problems. Potential reactions
to the development of depression can be physiological such as
cognition, emotion, and behavior. One of the most important
physiological responses to depression is the enhanced release
of glucocorticoids. Depressed patients consistently exhibit hy-
peractivity of the hypothalamus-pituitary-adrenal (HPA) axis
[7,10]. HPA axis activity is regulated by the secretion of the cor-
ticotropic hormone-releasing factor (CRF), vasopressin (AVP)
and oxytocin (OXY) from the hypothalamus, which finally
stimulates the secretion of the glucocorticoids from the adre-
nal cortex. Glucocorticoids interact with their receptors (GRs)
in multiple target tissues including the HPA axis by feedback
inhibition [3,6,8,9].

Glucocorticoid receptor modulators and selective glucocor-
ticoid receptor agonists, combined as glucocorticoid receptor
agonists. They belong to the class of experimental medications
designed as anti-inflammator , immunosuppressive, or anti-tu-
mor medications [1,2].

Selective glucocorticoid receptor agonists are steroidal struc-
tures, while selective glucocorticoid receptor modulators are
usually nonsteroidal. Both modulators and agonists act by acti-
vating glucocorticoid receptors. Dexamethasone is an agonist of
glucocorticoid receptors.

Working hypothesis. The activity of the HPA axis increases by
the action of large doses of dexamethasone, a glucocorticoid re-
ceptor agonist. Thus, we assumed that exposure to GR agonists
would reveal depressive behavior. It has been suggested that
EMS will reduce the activity of the HPA axis, GR expression,
and thus improve the symptoms of a depressed state.

Material and methods. The experiments were conducted on
mongrel, albino male rats, weighing 150- 200 g (n=14). Pro-
ceeding from the goals set, the experimental group (dexametha-
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sone-treated) and the control group of rats were involved in the
experiments. Each group was divided into subgroups. Some rats
from the subgroup were given EMS.

Reagents — Dexamethasone - 1mg/ per animal for 10 days
were given to the experimental groups The Control group of rats
received the same amount of saline.

Electro-Magnetic stimulation —For EMS (carried for 10
consecutive days) the device with coil designed at Tbilisi
Technical University, Georgia was used. The parameters of
EMS (stimulus frequency, number, and duration of stimuli,)
which partially or fully inhibited behavior manifestation of
depression, were established during pilot experiments. For
repetitive EMS the following parameters: 10000 -15000 Hz
frequency, 1,5 m/Tesla, for 15 min, during 10 consecutive
days were used.

Forced Swimming Test (FST) - is quite sensitive to antidepres-
sant treatment. In this task, the rats were individually placed in a
vertical cylinder containing water (25 0C) for a set length of time
(15 min). 24 hours later, the rats were placed in the same cylinder
and the time spent immobile, active swimming, struggling/climb-
ing, and spent under the water were measured during a 5 min.

The Open Field Test- Against the background of repeated
EMS, the behavioral parameters of emotionally motivated re-
actions were studied in the open field test. The open field ap-
pears to be a chamber with 80 cm diameter, surrounded by 30
cm height walls. The floor is divided into 32 squares and lighted
with a 200 W lamp. The observation of the rats took place for
5 minutes at the same time of the day. The video registration of
the following parameters: entering the center, number of crossed
squares, head raise, vertical stands, the frequency and duration
of grooming, number of fecal boluses, and urination were per-
formed. After each experiment, the experimental chamber was
cleaned with a 30% ethanol solution.
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Active Wheel Test- allows rats to run freely on the open surface
of a wheel which rotated freely around its axis. The active wheel
is equipped with a magnetic counter, so that frequency and rate of
running can be monitored and analyzed for variable periods. All rats
were placed individually in a wheel for 24 hours. So, an accurate
recording was made for each animal. In the active wheel test, water
and food were given to rats without any restriction.

The obtained results were processed using an adequate sta-
tistical program. Data reliability was assessed using parametric
and non-parametric techniques, with the use of one- and two-
way layout of factorial analysis.

Results and discussion. /mpact of EMS on the level of depres-
sion and anxiety reaction of rats in dexamethasone-treated rats

In FST on the background of dexamethasone injection, the time of
immobilization (p<0.01) was increased, the active swimming time
(p<0.05), the time of the struggling/climbing (p<0.05) and the time
spent under the water (p<0.05) were decreased compared to non-
treated rats. This fact indicates the development of depressive-like
behavior. The EMS reduced immobility time in the FST (p<0.01)
in the dexamethasone-treated rat. The EMS increased struggling
behavior (p<0.05), active swimming in the FST (p<0.05), and the
time spent under the water (p<0.05) (Fig. 1).

200

150

100
50
o
Immobilzation  Active swimming Struggling/climbing Time spent under
time time the water
mcontrolrats  QDexamethasone  mDexamethasone+EMS

Fig.1. The effects of EMS on dexamethasone-treated rat’s be-
havior in the FST. Black columns - a control group of inbred
rats. Shaded columns (1) — an experimental group of white in-
bred rats after dexamethasone injection, (2) white, inbred dexa-
methasone-treated rats after EMS

Against the background of EMS, the latent period of immobi-
lization has also increased from 25 to 95 sec (Fig.2).
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Fig.2. Latent period of immobilization in FST. Black columns
- a control group of inbred rats. Shaded columns (1) — an ex-
perimental group of white inbred rats after dexamethasone in-
Jection, (2) white, inbred dexamethasone-treated rats after EMS

These findings suggest that acoustic range EMS decreases
fear and anxiety degree and consequently, increases the escape
activity in FST. Thus, In the control, non-treated rats, active
strategies (climbing and swimming) were predominant. dexa-
methasone-treated rats, in the inescapable aversive situation,
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selected passive strategies of coping. The obtained behavioral
parameters indicate that the degree of depression increased with
the introduction of a glucocorticoid agonist - dexamethasone.

The EMS could increase the number of active strategies of
dexamethasone-treated rats in the FST. Reduced immobilization
time, increased time of active swimming, and time spent trying
to climb the wall, reduced time underwater take us opportunity
to decided that EMS had the potential to predict its efficac like
the antidepressant. Therefore, EMS has a positive effect on the
body and reduces the degree of depression.

Impact of EMS on the motivational-behavioral activity in the
open field in dexamethasone-treated rats.

To determine the motivational-behavioral activity of rats after
dexamethasone treatment, the open field Test was choosing. The
open field allows us to simultaneously measure the locomotor
and research activity of rats, as well as to judge the degree of the
alarm of rats. For example, an increase in the number of crossed
squares, vertical stands, the number of entrances to the center,
and the extension of time of grooming indicate increased loco-
motor research activity and a reduction in the alarm response;

Excessive stress and glucocorticoids cause movement dis-
orders and pathologies of the motor system in general. It has
been established, that Glucocorticoid receptors (GRs) affect
depression-like behavior caused by stress. However, part of the
science points to the role of mineralocorticoids in modulating
stress-induced behavior. Dexamethasone mainly effects on glu-
cocorticoid receptors [8].

The Injection of Dexamethasone caused changes in the moti-
vational-emotional behavior of rats. All parameters of research-
motor activity were reduced compared to normal (untreated)
rats. In particular, locomotor research activity decreased from
145 to 25 (P<0.01), entry to the center decreased from 4 to 0,
the number of head raise increased from 11 to 4 (P<0.05), and
vertical standing decreased from 16- to 2 (P<0.01).

The number (from 15 to 6 sec) and the duration (from 46 to 25
sec) of grooming were also reduced (P<0.05). The number of fecal
boluses increased (P<0.05). The frequency of urination in experi-
mental rats did not change compared with the control group.

The EMS, after dexamethasone injection, enhanced research-
motivated behavior of rats: crossed square (from 25 to 112,
P<0.01), entry to the center (from 0 to 3, P<0.05), the number of
vertical standing (from 4 to 6, P<0.05), and as well as grooming
episodes (from 6 to 9, P<0.05), therefore, increased the total du-
ration of the grooming (Fig.3). Grooming is a substitute reaction
that arises during emotional tension and is a means of emotional
relief. The number of fecal boluses decreased. The frequency of
urination did not change. We can assume that EMS strengthens
the self-regulatory mechanisms, which increases the resistance
of the organism to stress factors, in this case, under the condi-
tions of artificial administration of dexamethasone

Impact of EMS on the motivational-behavioral activity in the
Active Wheel Test in dexamethasone-treated rats.

The behavior of rats on the active wheel includes defensive
behavior, aggressive behavior, as well as the behavior associ-
ated with depression and anxiety. Areas of the brain that are in-
volved in stressful reactions also are involved in being active
on the wheel. In general, the behavior on an active wheel re-
quires the integration of various vital functions that may alter
the body’s behavior and physiology. After 10 days of adminis-
tration of dexamethasone, the locomotor activity of rats was sig-
nificantly reduced during the 24-hour active wheel test. On the
background of EMS, the motor activity dramatically increased
in dexamethasone-treated rats (Fig. 4).
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Fig.3 (a, b) The effects of EMS on the locomotor and exploratory activity of dexamethasone-treated rats in the open field test.
Black columns - a control group of inbred rats, shaded columns (1) — an experimental group of white inbred rats
after dexamethasone, (2) white, inbred dexamethasone-treated rats after EMS
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Fig. 4. The effects of EMS on the locomotor activity of dexa-
methasone-treated rats in the active wheel Test. Black columns
- a control group of inbred rats. Shaded columns (1) — an ex-
perimental group of white inbred rats after dexamethasone), (2)
white, inbred dexamethasone-treated rats after EMS

Depression change activity of corticosteroid receptors that
gives causes an excessive release of neurohormones (glucocor-
ticoids) and some of the symptoms characteristic of depression
can be detected. in the same way, multiply injection of high
doses of dexamethasone also will have a similar effect. In the
brain, receptors for corticosteroids, glucocorticoids (GR), and
mineralocorticoids (MR) can act through a classic, genomic
mechanism to elicit changes in behavior and physiology, and
these receptors can further function at the membrane to activate
cytoplasmic signaling pathways [4, 6].

It is possible to assume that EMS exerts antidepressant effects
against the background of dexamethasone injection and inhib-
its the activity of the hypothalamic-pituitary-adrenal system.
Therefore, the corticosteroid receptor function is improved. It
is known that activated by ligands, corticosteroid receptors act
as transcription factors in correspondence with numerous other
transcription factors already known to be activated by antide-
pressants [3]. Therefore, the drugs or artificially created elec-
tric-magnetic field that interfere more directly with stress hor-
mone regulation, such as corticosteroid receptor antagonists and
corticotropin-releasing hormone receptor antagonists reduced
depression-like behavior of rats.

Conclusion. Against the background of high doses of dexa-
methasone, EMS causes the body to become more active, change
the depressive-like behavior, reduces the alarm response, and in-
creases research activity.

© GMN

We suppose that EMS suppresses the GRs expression (nega-
tive feedback) which reduces the activity of the HPA axis and
recover behavioral disorders induced by depression.

The research was supported by the Shota Rustaveli National
Foundation FR 17 333
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SUMMARY

POSSIBLE EFFECTS OF ELECTRIC-MAGNETIC
STIMULATION ON HYPOTHALMIC-HYPOPHISIAL-
ADRENAL AXIS: BEHAVIOURAL STUDY

'Bukia N., 'Butskhrikidze M., ’Svanidze M.,
"Machavariani L., 2Jojua N.

!LEPL Ivane Beritashvili Center of Experimental Biomedicine,
’European University, Thilisi; 3Iv. Javakhishvili Tbilisi State
University, Georgia

The goal of this investigation was to study the effect of the
electric-magnetic stimulation (EMS) on the activity of the HPA
axis, which can change behavior activity.

The experiments were conducted on mongrel, albino male
rats, weighing 150- 200 g (n=14). Proceeding from the goals set,
the experimental group (dexamethasone-treated-1mg/ per ani-
mal for 10 days) and the control group of rats were involved in
the experiments. Each group was divided into subgroups. Some
rats from the subgroup were given EMS. The Control group of
rats received the same amount of saline. Electro-Magnetic stim-
ulation parameters: 10000 -15000 Hz frequency, 1,5 m/Tesla,
for 15 min, during 10 consecutive days. The Forced Swimming,
the Open Field, and the Active Wheel Tests were choosing for
monitoring of behavior indicators. The obtained results were
processed using an adequate statistical program.

1. In FST on the background of dexamethasone injection,
the time of immobilization (p<0.01) was increased, the active
swimming time (p<0.05), the time of the struggling (p<0.05)
and the time spent under the water (p<0.05) were decreased.
This fact indicates the development of depressive-like behav-
ior. The EMS reduced immobility time in the FST (p<0.01)
and increased struggling behavior (p<0.05), swimming in the
FST (p<0.05), and the time spent under the water in the dexa-
methasone-treated rat. The Injection of Dexamethasone caused
changes in motivational-emotional behavior in Open Field Test:
all parameters of research-motor activity were reduced compared
to normal (untreated) rats. The EMS after dexamethasone injec-
tion enhanced behavior activity of rats: research-motivated activity.
We can assume that EMS strengthens self-regulatory mechanisms,
which increases the resistance of the organism to stress factors, in
this case, under the conditions of artificial administration of dexa-
methasone. 3. After 10 days of administration of dexamethasone,
the locomotor activity of rats was significantly reduced during the
24-hour active wheel test. On the background EMS the motor activ-
ity dramatically increased in dexamethasone-treated rats It is pos-
sible to assume that EMS exerts antidepressant effects against the
background of dexamethasone injection and inhibits the activity of
the hypothalamic-pituitary-adrenal system.

Against the background of high doses of dexamethasone, EMS
causes the body to become more active, change the depressive-like
behavior, reduces the alarm response, and increases research activ-
ity. We suppose that EMS suppresses the GRs expression (negative
feedback) which reduces the activity of the HPA axis, and recover
behavioral disorders induced by depression.

Keywords: electric-magnetic stimulation, Dexamethasone,
depression.
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PE3IOME

BO3MOXHOE JIEMCTBHUE 3JEKTPOMATIHHATHOM
CTUMVYJISIIUUM HA THUIIOTAJTAMO-THIIO®U3AP-
HO-HAJITIOYEYHHUKOBYIO OCbh: HOBEAJEHYECKOE
HUCCIIEJOBAHUE

'"Bykus H.I", 'Byuxpuxuiaze M.IL, *Ceanuaze M./k.,
"Mauapapuanu JLH., /l:xon:kya H.B.

[[enmp srcnepumenmanvnoti ouomeouyunvl um. M. Bepumaui-
eunu, Tounucu,; *Esponetickuil ynusepcumem, Tounucu, *Tou-
JuccKull 2ocyoapcmeentbiil ynugeepcumem um. [ocasaxuuigun,
Ipy3us

Jlempeccust HapymiaeT (U3MONOTHYECKYI0 M SMOIIHOHANb-
HyI0 (yHKIHIO OpraHd3Ma U MOKET MPUBECTH K PodIeMaM co
3n0poBbeM. [lanuenTs! ¢ renpeccueil mposBIAIOT THITEPAKTHB-
HOCTBH THUIIOTaaMO-THIIOpHUpHO-HaaAIodeuHnkoBoit (HPA) ocn.
AxtuBHOCT HPA ocu perymupyetcst cekpenmeii KOpTHKOTPO-
nuH-pum3uHT-(pakTopa (CRF), KoTOpbIf B KOHEYHOM HTOTE
CTUMYIHpPYET CEKPEUHIO TIIOKOKOPTUKOWAOB M3 KOPHI HAJIIO-
YEYHHUKOB. DJIEKTpOMarHuTHas ctumyisiius (EMS) seusercs
HEMHBA3WBHBIM METO/IOM JIEIEHHSI, €70 UCTIONB3YIOT B KaueCTBe
JIOTIONTHEHHS K JTEKapCTBEHHBIM MperaparaM s JICYSHHUs pas-
JTYHBIX HEWPOIereHePaTHBHBIX 3a00IeBaHMIA.

Llenpio nccaenoBaHus ABUIIOCH U3YUCHNE BIHSAHHS YJIEKTPO-
MarHuTHOW CTHMYISIIAM Ha aKTHBHOCTH THIIOTANIAMO-THIIO-
(MPHO-HAIIOIETHUKOBOH OCH, KOTOpasi MOXKET U3MEHHTDH I10-
BEJICHHE.

OKCTIepUMEHTHI IPOBO/IIIINCH Ha OECTIOPOTHBIX KPBICAX-CAM-
nax BecoMm 150-200 r (n=14). OnbITBI MPOBOAMINCH Ha JKCIIC-
PUMEHTAIBHOM IPYIIIe )XUBOTHBIX, KOTOPHIM BBOJIIIH JIEKCaMe-
Ta30H B 03¢ 1 Mr B TeueHue 10 qHEH M KOHTPOIBHOHN rpyrie
kpbic. Kakmast rpymnma pasgenena Ha moarpymnmsl. HekoTtopsie
KpBICBI M3 MOATPYMNIBI moasepramuch EMS: gacrora 10000-
15000 I', 1,5 m/Tecna, B Teuenne 15 munyT, 10 qHEi moxpsa.
Tectsl nmpuryauTensHOTO MaBanus (FST), oTkpeIToro moms u
AKTUBHBIX KOJIEC MPOBOAMINCH AT MOHUTOPHHTA MapaMeTpOB
noBesieHust. [lomydennsie pe3ynbraTsl 00pabOTaHbI ¢ HCTIOIB30-
BaHUEM aJIeKBaTHON CTATUCTUYECKON IPOTrpaMMBbI.

B FST, Ha ¢one nHBEKINHU AEKCaMeTa30Ha, YBEITHYCHO Bpe-
M ummobmmm3anun (p<0,01). Bpems akTHBHOTO TIaBaHUS
(p<0,05), Bpemst TOTpadeHHOE Ha TIOTIBITKU MOJHSITHCS Ha CTEHY
(p<0,05) un Bpems1, mpoBeneHHOE 1O Boxoi (p <0,05) ymeHb-
[IMINCH, YTO YKa3bIBAET HA Pa3BUTHE ACTPECCHBHO-TIOJOOHOTO
noBesieHns. EMS ymenbIana Bpemst HEMOIBIKHOTO COCTOSHHS
(p<0,01) u yBenmumBanga BpeMsi akTUBHOTO TutaBaHus (p<0,05)
U BpeMmsl, MPOBEJEHHOE oA BOoM. MHBEeKIus AekcaMeTa3oHa
BEI3bIBaIa M3MEHEHHs B MOTHBAIIMOHHO-3MOIIMOHAIBHOM IIO-
BE/ICHNHU KPBIC B TECTE OTKPBITOTO IOJNS: BCE MApaMETpPhI HC-
CIIeIOBATEIbCKO-IBUTATENbHOI aKTHBHOCTH OBUTH CHIDKEHBI B
CpaBHEHMH C KOHTPOJIBHBIMHU Kpbicamu. EMS mocie BBeneHus
JIeKCaMeTa30Ha yCUIINBAIa MTOBEICHYECKYIO0 aKTHBHOCTH KPBIC.
Crnenyer mpeamnoioxuTh, uro EMS ycunmBaer camoperynu-
pyIOIIfe MEXaHW3MBI, MOBBIMIAET YCTOHIMBOCTH OPTaHM3Ma K
CTPEecCOBBIM (haKTOpaM, B JAHHOM CIydae, B yCIOBHUSIX HCKYC-
CTBEHHOTO BBEJICHUS JEKCAMETa30Ha.

IMocme 10-mHEBHOTO BBEIEHHS AEKCAMETA30HA IBUTATEINb-
Hasl aKTUBHOCTh KPBIC 3HAYUTEIBHO CHIDKAlach B TEUCHHUE
24-gacoBoro HaONMIOCHHUS B TECTE aKTUBHOTO Koneca. Ha done
EMSnBurarenbHas akTHBHOCTB pe3ko Bo3pocia. CriemyeT npen-
MOJIOKUTh, 4T0o EMS oKa3bIBaeT aHTHIETIpECCHBHOE JieiicTBIE
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Ha d)OHe I/IH'beKL[I/Iﬁ JCKCaAaME€Ta30Ha U YIrHETACT ACATCIbHOCTb
TUI0TaNIaMO-THIO(pH3aPHO-HAAIIOYSUHUKOBOI CHCTEMBI.

Ha ¢one BbIcOKHX 103 nekcamerasona, EMS ycuiusaer
CaMOPETYJIUPYIOIIME MEXaHU3Mbl, IOBBIIIACT YCTOHYMBOCTH U
AKTUBHOCTb OPTraHU3Ma, CHIKAET PEaKLUIO Ha TPEBOTY M YBEIU-
YUBACT UCCIIEI0BATENIbCKYI0 AKTUBHOCTb. ABTOPBI IIPE/IIONAratorT,
yro EMS nozasiisier SKCpeccuio NIIOKOKOPTUKOUTHBIX PELeTTo-
PoB, KoTopas cHxkaer aktuBHOCT, HPA ocu m BoccranasiuBaet
MIOBEACHYECKHE PACCTPOICTBA, BEI3BAaHHBIC ICTIPECCUEH.

“gboydy
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BUOJIOTUYECKASA TEPMETUYHOCTb, MEXAHUYECKAS [TIPOYHOCTb 1 MOP®OJIOI'MYECKHUE
XAPAKTEPUCTHUKHN OJHOPAAHOI'O U ABYXPAAHOI'O TOJICTOKUIIEYHOI'O IIIBA

Pycun B.U., YoGeii C.M., Pycun A.B., Uepnos IL.B., /lyTko A.A.

Tocyoapcmeentoe vicutee yuebnoe sagedenue ““YaceopoocKuil HaYUOHATbHLLIL yHUSepcumemy, Ykpauna

Cpenu 3a00s1eBaHNi 000I0YHON KHIIKH, KOTOPBIE MOIEKAT
XUPYPTrUYECKON KOPPEKIUY, HNPUOPUTETHBIMH II0 YacTOTE H
TSDKECTH CYMTAIOTCSI 3JI0KaUYeCTBEHHBIE HOBOOOpa3oBaHMs 000-
JIOYHOI KUIIIKH, HEOITyXOJIEBBIE ITPOLIECCHI, TAKHE KaK JHBEPTH-
KyJie3, JJOJIMXOCHIMa, ITOJIMII03, BOCIIAJIUTENILHEIE 3a00JIeBaHMs
TOJICTOH KHMIIKH, XPOHUYECKHI TOJICTOKHIICUHBIN CTa3, U, B TOM
4HClle, CTOMUpOBaHHbIe OosbHbIe. KonndecTBo ciydaeB 3a0o-
JIEBAEMOCTH PAKOM TOJCTON KUIIKU B YKpauHE MOCTOSHHO
YBEJIUYMBACTCS M Ha CETOJHSIIHUH JeHb 3aHUMAIOT TPEThEe
MECTO B CTPYKTYpe OHKOJOrHYecKUX 3abonieBanuii [4,12].
Esxeronno B mupe 3aboneBaer 15-18 yenosek Ha 100 000 Ha-
cenenust [12]. CMepTHOCTh MPU ITOH JIOKAIM3ALMK paka 1o
ceil JIeHb OCTAeTCsl BBICOKOM M HE MPOSBISIET TEHICHLUHU K
cHmxeHuo. B CIIIA xosopekTanbHbIi pak sIBISIeTCS IPUYU-
Hol cmeptu 3,4% nui 001IeH monyJasuyu U BTOPOH 10 4acTo-
Te cpeiu IpUUuuH cmeptu [12].

OJHO# U3 IPUYNH CMEPTH SIBIISIETCSI HECOCTOSTENIBHOCTh aHa-
CTOMO30B B XHPYPIrUH 0000YHON KHUIIKH, KOTOPAsi COCTABIISICT
11-12% [5-7,11]. Cpexn MHOTOUHCIICHHBIX (haKTOPOB, KOTOPHIE
BHOCST CBOM BKJIaJ] B HECOCTOSATEILHOCTh aHACTOMO30B TP XU-
pypruu 000I04HON KHIIKH, CIIEIYeT OTHECTH XHPYPTUUECKYIO
TexHuky [2,10,11]. Bce meroms! (opMupOBaHHS TOJIICTOKH-
nreuHbix aHactoMo30B (TKA) MOXKHO pa3nenuTb Ha pydHbIC
armaparssle. [Ipn aTom 1e6arTbl BOKPYT HPEHMYIIECTBA OJJHO-
PSITHOTO HPOTHB JBYXPSIHOTO, PYYHOTO IPOTUB aIllapaTHOTo
U IIPEUMYIIECTBa KaKOro-Iu0o APyroro MeTona M X Moaudu-
KalK IPOJOJIKAIOTCS 110 cel IeHb, OZIHAKO TaK U HE IOJIyYeHO
JI0Ka3aTeIbCTB MIPEUMYLIECTBA OJHOIO METO/A MEpes APYIUM
[5,6,10]. neanpHO, ¢ TOUYKH 3pEHUSI XUPYPIUUECKON TEXHUKH,
BBINIOJIHEHHOE XUPYPrHYECKOe BMEIIATEICTBO Ha 000I0YHOM
KUIIKE HE MCKJII0YAeT BO3MOMKHOCTb PAa3BUTHUsSI HECOCTOSITEINb-
HocTH aHactomo3a [11]. Hecmorpst Ha 0oJiblioe KOJIMYECTBO
HCCJIEI0BAHNH, MOCBSIICHHBIX ONPEIEICHHIO (haKTOPOB PUCKA
HECOCTOSITEIEHOCTH, TAKUX KaK XapaKkTep MUKPOLMPKYJISILUH B
30HE aHACTOMO3a, YPOBEHb 3arps3HEHUs, TeXHUKa GopMUpOBa-
HUsl, BHYTPUKUILEUHOE JaBJICHUE, PACCTOSHUE aHACTOMO3a OT
aHaJBHOTO KaHaja, IIOJr0TOBKA KHUIIKH, CII0CO0 JAPEHUPOBAHHS
OpIOLIHOM MOJIOCTH, TOYHOTO OTBETa HA IPHYMHY HECOCTOS-
TEJIBHOCTH He HaiiieHo [3,8-11].

B cBs3M ¢ ueM MONbITKA yIy4IIUTh PE3yNbTaThl XUPYpruie-
CKOTO JICUCHUSI 3a00JIeBaHUN 000IOYHOM KHUIIKU ITyTeM pa3pa-
OOTKH M BHEIPCHHS HOBBIX CIIOCOOOB ()OPMHUPOBAHHS aHACTO-
MO30B SIBJISICTCS BECbMa aKTYyaIbHOM.

Ienb uccieoBanus - CpaBHUTENbHASI XapaKTePUCTHKA OHO-
JIOTHYECKOW TePMETHYHOCTH, MEXaHHYECKOH IIPOYHOCTH |
pa3nuyuii MOP(OJIOrNIECKUX XapaKTePUCTUK OJHOPSIHOIO H
JIBYXPSIHOTO TOJICTOKUIIIEYHOTO IIIBOB.

MarepuaJ u MeToabl. B onepaliioHHO BeTepUHAPHOH KiIU-
Huke «BercepBucy I. YKropos npoBeieHsl uccienoBanus Ha 20
JKMBOTHBIX. VccneioBanye npoBeaeHo ¢ coOMOAeHHEM ITHYe-
CKUX IPHHIMIIOB IPOBECHHS HAyKO-METPHYECKUX HCCIIe/I0Ba-
HUH, OIpeJesIeHHbIX Jekiapauueil XeabCuHCKoi BcemupHoii
accouuanuu (1964-2008 rr.), 1 B COOTBETCTBUM ITUYECKUX
NPUHLKIOB EBporneiickoil KOHBEHIMH O 3aIUTe TO3BOHOYHBIX
JKMBOTHBIX, UCIIOJIb3yEMBbIX JIUIs OKCIICPHMEHTOB WIIM B MHBIX Ha-
yunbIx 1eisx (CrpacOypr, 18 mapra, 1986 rona) u komuccuu 1o
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9THKE 3aKapmaTcKOi 00JaCTHON KIMHUYCCKON OONBHHIBI MM.
Amnnpest Hoaka (2008 1.).

[MpoBeneHo cpaBHUTENIBHOE MOP(OIOrHYECKOe HCCIIeI0Ba-
HHE OPUTMHAIBHOTO U TPAJAUIIMOHHOTO JIBYXPSAHOTO TOJICTOKH-
IIEYHOTO aHACTOMO3a, C OLIEHKOW X MEXaHHYECKOH IPOYHOCTH
1 OMOJIOTMYECKOH repMETHYHOCTH.

B KauecTBe MOJONBITHBIX XKMBOTHBIX HCIIOJIB30BAHBI KPOJIUKH
noponst [Tonrasckoe cepedpo (Poltava Silver), Bug — EBponeii-
ckuii kponuk (Oryctolagus cuniculus), 00onx 1oJ0B B BO3pacTe
ot 8 mecsiues 1o 1,5 roga, Becom ot 1,5 10 2,6 kr [1]. dKusorHsie
OBbLIHM pa3/iesieHbl Ha 2 TPYMIbl — ONbITHYIO (1=10) ¥ KOHTPOJIb-
Hyto (n=10).

HakanyHe omnepaiuu >KUBOTHBIX He Kopmmid. J{ias mpeme-
qukanuu 3a 20-30 MUHYT 10 ONepalyy BBOJIWJIM PacTBOp JU-
menpona (1,5 mr/kr) u anansruna (50 mr/kr). OneparuBHOE
BMEIIATEJILCTBO TIPOBOJMIM B YCIOBHSX IKCHEPHUMEHTAIBHON
OIEPALIMOHHON C COOJIOACHUEM YCIOBHH aCeNTHKH KOMOHMHU-
pPOBaHHBIM Hapko3oM (keraMuH 50 MI/KI' BHYTPHMBIIICUHO +
MacO4YHbIH YQUPHBIA HApKO3).

[Mocne penanapoTOMUM KUBOTHBIX YCBHIIUISUIA METOJIOM Obl-
crporo BBeneHus 7,5% pactBopa xJjopuaa Kajaus B j1o3e 1-2
MMOJIBb/KI' BHYTPUBEHHO Ha ()oHE 001Iero Hapko3a.

Ha 1,3, 5 1 7 cyTku BBIIOJIHSIN MaKPOCKOIIMUECKYIO OLICHKY
1 3a00p MaTepuala sl MUKPOCKOIINH JIMHUU aHacToMo3a. Ma-
KPOCKOITMYECKOe OnKcanne 0a3upoBaIoch Ha MPOTOKOJIAX OIle-
panuid. [Tony4yennsiii matepuan gpukcuposaics B 10% pactope
HeWTpasbHOro (hopMajMHa, IPOBOJMIN B CIIMPTAX BO3pPACTArO-
IIei KperocTy U 3aiuBaiy B napaduHoBsie 6ioku. enapadpu-
HHPOBAHHbIE CPE3bl TOJIIMHON 10 4-5 MKM OKpalluBali reMa-
TOKCHIMHOM M D03MHOM JUISl MICCIICIOBaHUSI THCTOJIOTMYECKOM
KapTHHBI B CBETE M (OTOrpapoOBaINCh.

B 1o10nbITHOM rpyIine UCTOIb30BaIN Pa3padOTaHHY METO-
Ky (opmupoBannst TKA, B KOHTPOJIBHOM — TpaauIIMOHHBIH
JIBYXPSTHBIH y3JI0BOIt IIOB.

OLEeHKY MEXaHUYECKOH MPOYHOCTH ONPEIEIISIIN C TIOMOILIbIO
OPHUI'MHAJIBHONW METOIMKH ITHEBMOIIPECCHM CEMEHTa TOJICTOW
KHUILKY C aHACTOMO30M. [lociie peBn3uM nepeskuMalii CerMeHT
TOJICTOW KHIIKH C QaHACTOMO30M, OTCTYIHB 5 CM B IIPOKCHUMAJIb-
HOM M 5 CM B AMCTaJbHOM HampasieHHsiX. [[pokasibiBamy BHY-
TPUMBIIIEYHON HIVIOW CErMEHT TOJCTOH KHILKH C IPHCOCAH-
HEHHOM K Heil rpy1el Juisi HarHeTaHus BO3JlyXa 1 MaHOMETPOM
JIaBJICHMs. BPIOIIHYIO MOJOCTh 3alONHUIM (PU3HOIOTHYECKUM
pacTBopoM. I'pymieli HarHeTajan BO3AYX B NPOCBET CErMEHTa
KUILKH JI0 TOSIBJICHUS IIy3bIPEKOB B 30HE aHACTOMO3a, YTO CBH-
JIETeNIbCTBOBAJIO O PACXOXJCHHE KpaeB aHACTOMO3a M IOTepe
repMeTnuHOCTH. Ha MaHomeTpe (MKCHPOBaIM ypOBEHb JIaBlie-
HHS B MIUUIUMETPAX PTYTHOTO CTOJIOA, IPH KOTOPOM IPOUCXO-
JIUJIO BBIIGJICHUE ITy3bIPHKOB BO31yXa. /laHHBIA ypOBEHb JaB-
JieHus ObLT MOKa3arejaeM peajbHON MEXaHMYECKOH MPOYHOCTH
aHactomosa (puc. 1).

CreneHb OMOIOrMYCCKON TEPMETHYHOCTH ONPEICIISUIN Yepe3
1, 3, 5 u 7 cyrok. JIuHuto aHacTomMo3a OpoLIagy CTCPUIIbHBIM
(PU3HOJIOTUUECKUM PACTBOPOM, IIPOMBIBHBIE BOJIBI COOMpA B
CTepWIIbHBIE POOUpPKU. B TeyeHue mepBbIX JBYX 4acoB B ycC-
JIOBHSX OAKTEpPHOJIOTHUECKON JIaOOPaTOPHU NPOMBIBHBIC BOJBI
cesii Ha cpebl DHo, Cadypo, KPOBSIHOM arap, *elTKOBO-CO-
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JIEBOM arap, THOIVIMKOJIEBYIO CPElly M MOMEIIANN B TEPMOCTAT.
Bunogsyro UACHTH(UKAIIMIO BBIACICHHBIX MHKPOOPTaHU3MOB
NPOBOJIMIIN YEPE3 ABOE CYTOK C MOMOILBIO TecT-cucTeM. Konu-
4ecTBO Kostonneoopasyronmx exunuil (KOE) Berauciisui konu-
YCCTBCHHBIM MCTOIO0M.

% € 0123 280 3
iy | 0300
N g\

Puc. 1. Unmpaonepayuonnoe gpomo. Ineemonpeccust 172 mm
pm.cm. Anacmomos yenvlii

[Tocne 0OpabOTKHM OMEPAIMOHHOTO MOJSI BBIMTOIHSIN Cpe-
}ll/IHHy}O JIarapOTOMUIO U BBIBOAWJIN METIIIO O60}10‘-{HOI>i KHIIKH.
Iepecekaiy TOJNCTYIO KHILIKY, JOCTUIAId IeMOCTa3a M I0Cie
IMOATOTOBKH )II/ICTaHbHOﬁ u HpOKCI/IMaﬂbHOﬁ KyJ'l]:TI/I l'[pI/ICTyl'la—
11 K POPMHUPOBAHHIO aHACTOMO3a.

OpHOpPSIIHBIA BHYTPHUY3JI0BOM ILIOB peasu3yeTcs C UCIOJIb-
30BaHMEM aTPaBMATHYECKOrO IIOBHOIO Marepuajia (JEeKCOH
4/0). 11IoB BBIMOHSIETCS MPU MOMOIIM 3aXBara MOJACIH3HCTOrO
U CEPO3HO-MBIILIEYHOTO CJIOEB CTEHKH TOJICTOW KHIIKUA. Bka-
JIBIBAHUE WIVIBI OCYIIECTBISUIOCH Yepe3 MOJICIU3UCTYIO OCHOBY
y4yacTKa KHIIKH, BBIKAJbIBAHHE — HA €ro CEepO3HON 000JI0UKe;
HOCJIC Yero OCYILECTBIISICTCS MPOLIMBAHUE Kpas aHACTOMO3H-
pyeMoro ydactka OT CEpO3HOH O00OJOYKH O MOJCIH3HCTOrO
ciosi. BkanbsiBanue NpoBeeHO Yepe3 MOACIU3UCThIN CII0H, pac-
HOHO)KGHHbIﬁ 110 JIMHUHU paspeia, Ha rpaHUule CIIM3UCTOrO U MbI-
IIEYHOI'0 CJI0eB. BBIKOJI Ha cepo3HyI0 000JI0UKY HAaXOAUTCS HA
paccrosiHuu noutu 0,8 ¢M OT Kpasi pacCeUYeHHOM KHUILKU U, CO-
OTBETCTBEHHO, NIEPBOro BKoja. /lajee, BKaJbIBAHHE CO CTOPOHBI
JCTAJIbHOTO OTPe3Ka KUIIKHU PpoBoAnTCs B 0,8 ¢M OT IpaHuULIbI
nepeceueHusl. BbIkos pacrosnaraeTcsi Ha TpaHHLE CIU3UCTON U
HOJCIM3UCTONH 00osoukn. Takum oOpa3zom, IpU 3aBs3bIBAHUH,
y3JIbl PACIIOJAraloTcsi B MPOCBETE KUIIKU. PaccTosiHue MexIy
OTJIeNIbHBIMU 1IBaMH cocTtanisier okosio 0,3 cm. LLBbI 3aBsi3bI-
BaroTcst nocie GopmupoBanus 3aaHeil ryosl anacromosa. [Ipu
(dbopmMHupoBaHUHU TepeHeil TyObl BKOJ M BBIKOJ UIVIBI C IPOILIH-
BaHUEM BBILICYKA3aHHBIX CIIOEB OCYILECTBIISICTCS] AHAIOTHYHO.
[Tocnenuuii y3ei, cepo3HO-MbILIEYHbIN, HAK/IAAbIBACTCS U 3aBs-

3BIBACTCS Y3€JIKOM HapyXKy, YKPEIUIsis NOCICIHUI BHYTPUY3JI0-
BOH I10B, HAJIO)KEHHBIH 10 ONMMCAHHOW METOIUKE.

B koHTpoBbHON Ipymne nocie pe3eKUUH CEerMEeHTa KHIIKH
TKA ¢opmupoBaiy 10 TUIy «KOHEIl B KOHEL JIBYXPSAHBIMH
y3710BbIMH 1IBaMu. [Ipumensuin mequunHckuid menk Ne3. Ilep-
BBII psiJI HAKJIAIbIBAJIM YE€PE3 BCE CJIOU CTEHKU KHILIKH, BTOPOH
psi — cepo3HO-MbllIeuHble MIBbl. CerMeHT 0000YHON KHUIIKH
co copMHUPOBAHHBIM aHACTOMO30M IOIPY)KAJIH B OPIOLIHYIO
10JIOCTh. JlanapoToMHYy0 paHy MOCJIOWHO 3allnBaJIH.

Pesyabratel m o0cy:xaenme. JMHaMHKy Mexanuueckotl
npouHOCcmy B ONIBITHOW M KOHTPOJIBHOM IPYIIIax UCCIEIOBAIN Y
18 UBOTHBIX: Yepe3 CYTKH - y 4, uepes Tpoe CyTOK —y 5; uepes
IATh CYTOK — y 5; 4epe3 ceMb CyTOK — Yy 4 3KCIIePUMEHTAIbHBIX
KHUBOTHBIX (Tabmuma 1).

W3 Tabnuiel 1 ABCTBYET, YTO MEXaHUUECKasi IPOYHOCTD OIHO-
PSIIHOTO PYYHOI'O aHACTOMO3a IIOBBIIIAETCS Ha KAXIOM dTare
HCCIIeIOBaHuUs, B IEpBbIE CYyTKU Ha 66,3%, TpeTbu — 87,6%, ni-
ThIC — 76,1%, ceapmbic — 85,4%.

OreHKa Ouonocuyeckoll eepmemuyHocmy POBOAMIach y 18
SKCIIEPUMEHTAJIbHBIX JKUBOTHBIX: 10 — B OmbITHOI rpymnmne u 8
— B KOHTpOJNbHOM rpymnme. Uepes cytkn y — 4; 3 cytok —y 5, 5
CYTOK - y 5; 7 cyTOK — y 4 »MBOTHBIX. B KOHTpONBHOI rpymme
4yepe3 CyTKU C JIMHUM aHACTOMO30B y 2 HMBOTHBIX BBICESIINCH
kosiornu E.coli ot 3,5x10° 1o 4,4x10° KOE. Yepes Tpoe cyTok
B 1 ciyvae Beicesutich kononuu E.coli ot 3,4x10* no 6,0x10*
KOE, y 1 »%unBOTHOTO 1OCEBBI ObUIH CTEPWIBHBIMY; Y | 9KCTIepH-
MEHTAJIBHOTO KHBOTHOTI'O KOHTPOJILHON I'PYIIIBI Pa3BUIIACh He-
COCTOSITEIIBHOCTh aHacTomo3a. OmpeencHre OHONIOTHYECKOM
TePMETHYHOCTH B JaHHOM cCilydae ObLIO HelelecoOOpa3HbIM.
Yepes 5 cyTok B 2 HAOIIOACHHSX MTOCEBBI OBLIM CTEPUIIBHBIMH,
B | ciiydae oTMeueHa HeCOCTOATEIbHOCTh aHacToMo3a. Ha cenb-
MbI€ CyTKH y BCEX JKUBOTHBIX KOHTPOJIBHOI IPYIIIBI TOCEBBI
ObUTH CTepUIIbHBIMU. B ONBITHOM IpyIne BO Bce CPOKHU 3ab0pa
Marepuaja ocesbl y Bcex 10 )KHUBOTHBIX ObUIH CTEPUIIBHBIMHU.

Maxpockonuuecku B KOHTPOJILHOH I'PyIIIIE Yepe3 CyTKH [10CIIe
oIepalyy B OPIOIIHOM MOJOCTH BBISBICHO HEOOJIbIIOE KOJInYe-
cTBO (710 15-20 MIT) CEpPO3HOTO BBINIOTA, HE3HAYUTEILHBINA OTEK,
JIeTKasi TUIepeMusi OPIOIIMHHOIO TIOKPOBAa B 30HE BMELIATElb-
CTBa, UHBEKLUA cOCynoB. B obnacTu aHacTOMO3a BhIpa’keHHAast
TUIIEPEMHUsL, UHBEKLIUS COCYI0B, OTEK CEPO3HOM 000IOUKH KHUILI-
ku. 1IBBI criocoOHBI BO Beex HaOmoneHusx. Y 1 )KMBOTHOIO B
obJacTy aHacTOMO3a OINpPEACISUICS HalleT (UOpHHA, KOTOPBIH
JIETKO CHUMAJICSL.

Ha 3 cytku npu peBu3uM B OpIOIIHOM MOJIOCTH COXPaHsUI-
csl cepo3Hblil BHIIOT. CpeHee KOJIMYECTBO BBIIIOTA COCTABUIIO
10-15 mu. CoxpaHsuIUCh TUIIEPEMUs], OTEYHOCTb OPIOIIMHHOTO
IIOKpOBa, OoJsiee BBIpaXKEHHAs B 30HE aHacTomo3a. [Ipu sTom
BOCIIJINTEIIbHBIC SBJICHHUS YCUIMBAINUCH B CPABHEHUU C MaKpO-
CKOIIMYECKOM KapTUHOH NEPBBIX IOCIEONEPALHOHHBIX CYTOK.
B oGnactu anacToM03a OTMEYaIUCh 3HAYUTENIbHAs THIIEpEeMUs,
COCYIHCTasl peakuusi, OTeK U HHUIbTpalus TkaHeH, nedopma-
1S KMIIEYHOH TpyOKH, yBEeJIMUYCHHE IPOCBETa 3a CUeT Iapesa.

Tabruya 1. Cpasnumenvras xapaxmepucmura MexaHu4eckoll npoYHocmu
OPULUHATILHO20 U MPAOUYUOHHO20 MOJICHOKULUEHHBIX AHACTOMO308

CpenHue ToKa3aTeIn ITHEBMONIPECCHH (MM PT.CT.)
[lepuon nccnenoBanus p-3HaucHHE
OmnbITHAS TpyIIa KontposbHas rpyrmia
[lepBbie cyTkH 191,5+3,5 115,1 +£6,5 p=0,004
Tperbu cyTku 201,3+9,1 107,3 £ 3,7 p<0,001
[Iareie cyTku 2225+ 11,1 126,3+5,5 p=0,002
CenpMble CyTKH 311,0+ 18,5 167,7+7,5 p=0,009
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V 2 )KMBOTHBIX 110 JIMHUM aHACTOMO3a OOHapyxeH GUOPHHOBBIH
HaJIET, KOTOPBIH JIETKO YIaIsIICA.

VY 1 kponuka pa3Buiach KJIMHHKA HECOCTOSTEIBHOCTH TOJI-
CTOKHUIIEYHOTO aHACTOMO3a C SBJICHHAMM KaJOBOTO IIEPHTO-
Huta. [lociie MMKBUAALMHM HECOCTOSTEIBHOCTH U NEPUTOHNTA,
JIAHHOE JKMBOTHOE BBIBEACHO M3 SKCIICPHMEHTA.

Ha 5-7 cytku B 00enx rpynmnax B 30HE aHaCTOMO3a OIpe/ie-
JISICS. CTAGUHBIN MPOLECcC — BUCLIEPO-BUCLEPAJIbHBIC U BHUCIIE-
po-napueTaibHble CPAILCHUA. B KOHTPOJIBHOM rpymme crnaiku
HOCHMJIM MAaCCHUBHBIH XapakTep, TOrJa KakK B ONBITHOH — criaeu-
HBIH TIpoliecc ObLI NPEACTABICH €ANHUYHBIMU IJIOCKOCTHBIMH
craiikamu. Ha nstbie cyTKM B KOHTPOJIBHOW IpyIIe NpH pera-
[apOTOMHUHM KOJIMYECTBO BBINOTA B OPIOLIHO MOJOCTH COCTaBHU-
1o He G6onee 5-10 mu. PerpeccupoBaiy siBICHUSI BOCIIAJICHHSI.
bpromHa Obl1a HE3HAYUTENIBHO THIIEPEMUPOBAHA, OTMEUYAIINCh
YMEPEHHbIH OTeK M CIMHMYHAS HHBEKLIHUS COCyloB. B 30He
AQHACTOMO3a COXPAHSUICA IIIOTHBIH OTEK, HE3HAYUTENIbHAS T'HU-
nepemusi, cocyaucras peakius. @uOpHHOBbIN HaJIET OTAENSIICS
TPYIHO U HaOMIONAJICs y 2 3KCIIEPUMEHTANIbHBIX KUBOTHBIX. Y
1 KposMKa BBISBICHA HECOCTOSTENILHOCTD aHACTOMO3a, OCJIOXK-
HEHHAast KaJIOBBIM IIEPUTOHUTOM. JINKBUAALIUS HECOCTOSTEIBHO-
CTU. DTO JKMBOTHOE TAKXKE BBIBEACHO U3 SKCIICPHMEHTA.

Ha 7 cyTku npu MakpoCKOIMYECKOH OLIEHKE BBINOT B OpIOILI-
HO 110JI0CTH OTCYTCTBOBAJI, THIIEPEMUSL, OTEK ¥ MH(UIBTPALHs
OpIOIINHBI ObLIM HE3HAYUTENILHBIMU, COXPAHSAINUCH TOJIBKO B
o0nacTi aHacToMo3a. AHACTOMO3 IOKpBIT (UOPUHOM Yy BCex
KUBOTHBIX. HecocTosTeabHOCTH aHACTOMO3a B 3TOT CPOK He
BBISIBJICHO.

B ombITHO# rpymne Ipu peBH3UN OPIOLIHOMN MOJIOCTH B EPBbIC
CyTKH TIOCJIE OMepally BbISBIEHO okosio 15-20 mi cBeioro ce-
PO3HOTO BBIIOTA, JIETKasi TUNEPEMHs], OTEK OPIOIIMHHOIO TIOKPOBa
B 00/1aCTH BMEILIATEIIBCTBA; B HEOONIBIIOM KOJIMYECTBE HUTH (u-
OpuHa, KOTOpbIe JIerko ynassuiich. Hacnoenus ¢ubprna oOHapy-
KEHbI y 000HX )KMBOTHBIX. CTEHKA KHILIKH HE3HAYNTEIILHO THIIepe-
MHPOBaHa, OTCYHAsl, YMEPEHHAs COCYANCTasl PEAKLIHs.

Ha 3 cyTku B OpIOIIHO# OIOCTH KPOJIMKOB B OIBITHOM TPyTI-
ne obHapyxeno 10 10-15 mu ceposHoro Bbinora. B OpromrHoii
HOJIOCTH U B 30HE aHACTOMO3a PABHOMEPHO YCHJIMIINCh MECT-
Hble BOCIAJIMTENIbHbIC ABICHHUA. B oOnactu aHacTomo3a Oonee
BBIP@KEHbI T'MIIEPEMHs, OTeK, HHQUIbTPALUs OpIOMIMHBI U
CTEHKHU KUIIKH. OUOPHHOBBIH HAJIET OTMEUYEH y 2 KPOJIUKOB.

Jlo 5 cyTOK B OIBITHOI IPyIIE HECOCTOSITEILHOCTH MM TPO-
pe3bIBaHMS LIBOB HE OOHAPYXKEHO HU B OIHOM HaOmoneHuu. B
OprowHol nosoct okono 5-10 M ceposHoro Bbimora. Bocra-
JINTEJIbHBIC SIBJICHUSI PErPECCHPOBAIM B 3HAYMTEIBHON CTEICHH.
VyacTky runepeMuy, MHOWIBTPALMK U COCYJUCTONH HHBEKIMH
BBISBIICHBI TOJIBKO B 30HE aHACTOMO3a. AHACTOMO3 ObUI CBOOOIHO
HPOXOIMMBIH, €ro 30Ha He Ie(opMUPOBAIA KUILIEYHYIO TPYOKY.

Ha 7 cytku B 3TOit rpymiie BBIIOT B OPIOLIHOMN MOJOCTH OT-
cyrcTBoBai. IIpu peBM3uM OPIOLIHOM 1ONOCTH  OOHAPYXKEHBI
HE3HAYUTENIbHAs TMIEPEMUs U MATKONIACTUYHBINA OTEK B 30HE,
HPUJIETaloIel K aHACTOMO3Y, PBIXJbIE CIACUHbIC CpALICHHUS.
HecocrosTennbHOCTH IBOB HE OTMe4YeHO. HesHaunTensHas co-
CyAucTas peakiys HeHOCPEACTBEHHO B 30HE aHACTOMO3A.

Ilpu wuccnenoBanuu MopdonOrHueckoil KapTHHBI aHACTO-
MO03a C HCIOJIb30BAHHEM OPUTHHAIBbHOH METOAMKH B IIEpPBBIC
CYTKH BBIABIISUIOCH HApyIICHHE KPOBO- M JUMQPOOTTOKA, YTO
HPOSIBJISIOCH OTEKOM IOICIU3UCTON obonouku. Habmonanuce
NPU3HAKN Hayaja THOMHOro BocmayieHus. B 3oHe anacTomosa
HAKaIUIMBAJINCh CETMEHTOSICPHbIC JICHKOINTBI, ONPEASISIINCD
y4acTKu Hekposa. Cpean HUX OKasajach B HEOOJIBLIOM KOJIH-
yecTBe auMpouHO-KIIeTouHas nHpuiasTpanus. CeposHas 000-
JIOYKa MOKpbITa HUTsIMU GubpuHa (puc. 2).
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Puc. 2. Mopgonocuueckas kapmuna anacmomo3a onvlmuou
epynnol cnyems 24 uaca nocne onepayuu. OKpacka 2emamorcu-
Jaunom u d03unoM. Yeenuuenue x160. Cnuzucmas obonouxka 6es
0cobeHHocmell, MbIUeUHbll CII0U OMeKWULL, Nape3bl CoCYO008 CO
cmasom Kposu 8 npoceemax, 60CNaIUmenbHas UHOUIbmpayus
BbIPAIICEHA HEZHAUUMETLHO

HpI/I 9TOM KOJIMYECTBO CEIMEHTOAACPHBIX JICHKOLIUTOB ObliIa
3HAYUTEIBHO OOJIBIIC B KOHTpOJ'ILHOﬁ rpynmne, 4ro CBUACTCIIb-
CTB

.

Puc. 3. Mopgonocuueckas rapmuna anacmomosa KoH-
mponvHou epynnvl cnycmsa 24 uaca nocne onepayuu. Okpacka
2cemamoxcunuHom u so3unom. Yeenuuenue x160. Hzvazenenus
CAUBUCMOT, DOCMUSAIOUIUX MBIUEUHO20 CILOSL, OUPy3Has 6oc-
nanumenbHas UHGUILMPAYUs CMENKU KUWKY, 04a208blll — He-
KpO3 CIMeHKU KUWKU

Mopdonornueckass KapTHHA aHACTOMO3d, BBIIOJIHEHHOTO
TPaJIMLMOHHBIM CIIOCOOOM, Ha 3 CyTKM XapaKTepH30Balach
HOJIHOKPOBUEM KPOBEHOCHBIX M PACIIMPEHHEM JuMbaTnye-
CKHX COCY/IOB, BBIPQJKEHHBIM OTE€KOM CTEHKH KHIIKH. MMerommu-
ecs PU3HAKU THOMHOTO BOCIAJICHUS IIPOrpeccupoBaiu. B 3oxe
AHACTOMO3a OTMEYAJaCh TOTAJIbHAs MHQHUIBTPALUS CErMEHTO-
AAEPHBIMH JICHKOLMTAMH M MHUIPALMS Y03MHO(DUIBHBIX JICHKO-
IIMTOB B MOJCIM3UCTBIA M MBIICYHBIH cou. CIU3UCTas KULI-
KU B CPaBHCHMH C IEPBBIMH AHSIMH ObUla O3 U3bs3BICHUN. B
KPOBEHOCHBIX COCY/IaX ONPEEIsINCh TPOMOBI, B CTCHKE KUIIKH
SYCHKH OrPAHMYEHHOTO HEKPO3a.

Ha Tperbu cyTknm B aHactomo3se, chOpMHPOBaHHOM pa3pa-
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OOTaHHBIM METOJOM, 'HOMHOE BOCHAJIEHHE OBLJIO 3HAYUTEIHHO
MEHee BBIPaKSHHO.

Mopdonornueckre U3MEHEHUs] B KOHTPOJILHOW IpymIie Ha 5
CYTKHM XapaKTepPHU30BAIUCh YMEHBIICHUEM OTEKA CTEHKU KHII-
KU, MOJHOKPOBHEM KPOBEHOCHBIX COCYIOB, CHH)KCHHEM KOJIH-
4eCTBa CErMEHTOSIICPHBIX JICHKOLUTOB B CTeHKE KUIIKU. OTMe-
4aJI0Cch Hayaso npoudepannuy COeIMHATENbHOM TKaH!.

B onbITHO# rpy1ne 3Ty npouecchl ObUTH 00JIee BHIPaXKESHbI.

Ha 7 cyTku nocne onepanuy B CTCHKE KUIIKH, pu GopMu-
pOBaHUM aHACTOMO3a TPaJULUOHHBIM CIIOCOOOM, HpeodIiaiaiu
NPOIYKTHBHBIE M3MEHEHMs] BOKPYT IIOBHOTO Marepuaia, 00-
Pa30BBIBATINCH COSMHUTEIILHOTKAHHBIE BOJIOKHA. OTEK HE BBI-
paxkeH, TUMGOUTHOKICTOYHAsT HOUIBTPALNS He3HAYUTEIbHA

(puc. 4).

Puc. 4. Mopgonocuueckas kapmuna amacmomosa KoH-
mponvhou epynnel na 7 cymku nocie onepayuu. Okpacka ee-
Mamoxcununom u d03unom. Yeenuuenue x160. IIpodyxmuenvle
UBMEHEHUsI 6OKPY2 WOBHO20 Mamepuald ¢ 00pazoeanuem co-
OUHUMENbHOMKAHHBIX BOJIOKOH

[To pa3paboTaHHON METOMMKE HAOIFOAICS OTEK MOACIU3HU-
CTOTO CJIOS M He3HAYUTEINbHAsl KPYIVIOKJICTOUHAsI MHPUITBTPALHS
CTEHKHU KUUIIKH (pHc. 5).

Puc. 5. Mopgonozuueckas kapmuna anacmomosa onvlmHou
epynnol Ha 7 cymiu nocie onepayuu. OKpacka 2eMamoKkcuiu-
HOoM u 203uHOM. Yeenuuenue x160. Hszvsizenenus cauzucmotl
0601104KU, OMEK NOOCAUZUCHIOZ0 CIOSL, HE3HAYUMENbHAS KPY2llo-
KIIeMOYHAS, UHDUILIMPAYUSL CIEHKU KUK
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OpurdHanpHbel cr1oco6 (HOPMHUPOBAHUS TOJICTOKUIIEYHOTO
AQHACTOMO3a MO3BOJIMI JOOUTHCS OUONOTHYECKOIl TepPMETHYHO-
CTH 30HBI aHACTOMO3a BO BCE CPOKU PAHHETrO IOCieonepanu-
OHHOTO IIepHUOJa, TOTZA KaK B KOHTPOJBHOM IpyIIe 30Ha aHa-
CTOMO3a CTAHOBUTCS CTEPUIIBHON MPU OTCYTCTBUU HapyLICHUH
3aKUBJICHUS KUILIEYHOTO I1BA TOJIBKO € 5 CYTOK.

CrycTsi CyTKH B 00€MX IpyIIIax Mocie Olepayy BeIIBIIOCH
HapyIlIeHHEe KPOBO- U JMM(POOTTOKA, YTO BBIPAKAIOCH OTEKOM
MOACIU3UCTON 000JIOUKH, CKOIUICHHEM B 30HE aHACTOMO3a Cer-
MEHTOSICPHBIX JICHKOLIMTOB, OTPaHUYEHUEM Y4acTKOB HEKPO3a.
IIpn 3TOM KOJIMYECTBO CErMEHTOSJCPHBIX JICHKOLUTOB OBLIO
3HAUYUTEIbHO MCHbIIIE B OCHOBHOM I'PyIIIe, YTO CBUICTEIbCTBO-
BaJIO O MEHBILICH BOCIaIUTEIbHON peakuu Tkaneil. Ha Tpeteu
CYTKH NPU3HAKU THOWHOTO BOCIAJICHUS B KOHTPOJILHOH rpymniie
[IPOrpeCcCUPOBAIM, @ B 30HC aHACTOMO3a OTMEUEHa TOTAaJIbHas
UHQWIBTPALMS CErMEHTOSICPHBIMH JISHKOLUTAMU ¥ MUTPALHS
303MHO(DUIIBHBIX JICUKOIUTOB B TIOACIU3UCTBIAH M MBIIICUHBIN
ciou. B 3T0T ke cpok B OCHOBHOM IpyIine BOCIAIUTEIbHbIC B~
JieHust ObUIN 3HAYNTENBEHO MeHee BbipaxkeHbl. C 5 cyTOK B 00eHx
IpyIax yMEHbIIAJICS OTEK CTEHKH KUIIKH, TOJTHOKPOBHE COCY-
JIOB, CHI)KAJIOCh KOJIMYECTBO CErMEHTOSICPHBIX JICHKOLIUTOB B
CTEHKE KMIIKU U HauMHAIACh Mpojudepanus CoeJUHUTEILHON
TKaHU. DTHU MpoLecchl Ooiee BBIPAXEHBI B IPyIIe, IIe MpU-
MEHEHa OpHrMHaJbHAsh Meroauka (opmupoBanus TKA. Drta
TEHJICHLIUS COXPaHsUIach 10 7 CyTOK: BOCIAJIUTENIbHBIC SIBICHUS
perpeccupoBajii B OCHOBHOW TPyl 3HAUYUTENIBHO ObICTpEE.
Takum 00pa3zom, IPOBEACHHOE THCTOIOIYECKOE HCCIISI0BAHIE
TaKOKe MOATBEPIIIIO Y(H(EKTUBHOCTH pa3paboTaHHOro crocoba
(hOpMHPOBaHUSI TOJICTOKUILIEYHOTO AHACTOMO3A.

®dopmuposanre TKA opuriHaiIbHBIM CIIOCOOOM MO3BOJIMIIO
3HAUUTEIBHO YIyYLIMTh TEUEHHE DPAaHHEro IOCJeOoepalnroH-
HOTO IIEpHO/ia, YTO MOATBEPKACHO NPOBEICHHBIMU UCCIICI0BA-
HUSIMH: OIICHKOH MEXaHUYECKOW MPOYHOCTH, OMOIOTHYCCKON
rePMETHYHOCTH, CPABHUTEIILHEIMU MOP(OIOTHYECKUMH XapaK-
TEPUCTUKAMH.

AOGCOJIIOTHBIC M CPEIHUE TIOKA3aTEIN MEXaHHYECKOil IPOYHO-
ctu TKA y )HBOTHBIX ONBITHOH IPYIIIbI ObUIH BBIIIE TAKOBBIX
B KOHTpOJIbHOW. MexaHudyeckasi MpoYyHOCTh pa3paboTaHHOTO
aHACTOMO3a XapaKTepu30Baiach 6ojiee BEICOKUMHU MTOKA3aTels-
MU B CPaBHEHHM C TPAAULUOHHBIM ABYXPSAIHBIM aHACTOMO30M
B KOHTPOJILHOM TpyIIe.

OpurunaneHblii crnocod dopmuposanust TKA mo3somun 1o-
OUTbCsT OMOJIOrMUECKOW TepPMETHYHOCTH 30HBI @HACTOMO3a BO
BCE CPOKU PAHHEro IMOCJICONEPallMOHHOIO NEepHUOoJa, TOrna Kak
B KOHTPOJIBHOMH IpyIIie 30Ha aHACTOMO3a CTAHOBUTCSI CTEPUIIb-
HOH IPH OTCYTCTBUU HAPYIUIECHUH 3)KUBJICHHS KUIIEYHOIO LIIBA
TOJIBKO C 5 CyTOK.

Mopdosnornueckast OLEHKa 10 OCHOBHBIM I0Ka3aTeNsIM - Ma-
KPOCKOIIMUYECKasi CPABHUTEIbHAS XapaKTEPUCTHKA, MHUKPOCKO-
MUYECKUIT aHAITU3, MOATBEp A Oosee 3 HEKTUBHOE 3a)KUBIIC-
HUE paH B OCHOBHOH rpymIe.

[Ipu cpaBHUTENBHOM Makpockonuueckoii oueHke TKA B nep-
BbIC CYTKM pasyinuuii He 0OHapyxeHo. OJAMHAKOBO BbIPaKECHA
BOCIIAJIMTENIbHAS peaKuusl TKaHeH, Kak CJeICTBUE OIepalu-
OHHOW TpaBMbI, KOTOpasi MPEACTaBICHA TUIIEPEMUEH, OTEKOM,
COCYIHCTOH peakiyeil W HaludueM HeOOJBLIOr0 KOJIMYecTBa
CEpO3HOro BbINOTA B OpromrHoi mojoctu. K TpeTbuM cyTkam
BOCIIAJIUTEINIbHBIC SIBJICHUS HapacTald, IPU 3ToM Yy 1 KHUBOT-
HOTO NpH NPUMEHEHUH TPAJULMOHHOIO LIBa pa3BHJIach HECO-
CTOSITEIBHOCTh KHUILEYHOIO aHacToMo3a. B ocHOBHOH rpymme
OCJIOKHEHHMH He oTMedeHO. Ha msaTble CyTKH BOCHAIUTE/IbHBIC
SIBJICHHSI HAYMHAIU perpeccupoBars B obeux rpymmnax. Eme y
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1 MBOTHOTO KOHTPOJILHOM T'PYIIIbl Pa3BUIACh HECOCTOATEIIb-
HOCTb aHacToMo3a. IIpu npuMeHeHH OpUrHHaIbHON METOUKH
HECOCTOSITENIbHOCTH He 0TMeueHo. Ha 7 cyTku BocnanuTenbHble
SBJICHUS B CPAaBHMBAEMbIX I'pyIIaX PerpeccUpoBajM, BOCCTA-
HaBJIMBAJIACh KUIIEYHAS IPOXOJMMOCTb B KOHTPOJIBHON IpyTIIe.

Takum 00pa3oM, CpaBHHUTEJIbHAs MaKpPOCKOIHMYECKas KJIU-
HUYECKas OLEHKa I10Ka3aja, YTO BOCIAJIUTEJIbHBIC SIBICHUS
IpH MPUMEHEHUH OPHUIMHAJIbHOW METOIMKH KYIHPYIOTCS, B
cpenHeM, Ha 3-5 CyTKH, B TO BpeMsI KaK IpU IPUMEHEHHUU Tpa-
JMIHOHHOTO CII0c0o0a COXPAHSIOTCSI 10 7 CYTOK M HOCAT Ooee
BBIPAYKEHHBIN XapaKTep, COPOBOKIAACH KMIICYHBIM N1apE30M U
HecocTosTensHocThio TKA (2 xuBoTHBIX). [Ipn npumeHenun
OpHUI'MHAIILHOW METOMKH (OPMUPOBAHUS AaHACTOMO3A TTOCIIEO-
HepaLOHHbII epHo/] poTeKan dolee riaaKo, 6e3 BhIlenepe-
YUCJIEHHBIX OCJIOKHEHUI.

BoiBoabl. Mexanudeckas NPOYHOCTb OIHOPSITHOIO PYYHOIO
BHYTPUY3JI0BOT'O TOJICTOKHIIIEYHOTO 111BA aTPABMATHYECKOH HUTBIO
4/0 6e3 MpOILIMBaHKS CIM3KUCTOM MPOrPECCUBHO BbINIC Ha 60,3-
85,4%, COOTBETCTBEHHO, Ha IIEPBbIX U CEABMBIX CyTKax HaOMIOzIe-
HUH B CPaBHEHMIO C TPAJULIMOHHBIM JIBYXPSIIHBIM ILIBOM.

DopMHUpOBaHUE OIHOPSIHOIO TOJCTOKHIIEYHOTO ILIBa IIO-
3BOJIMJIO JIOOUTHCSI OUOIOTMYECKOM repMETHYHOCTH 30HBI aHa-
CTOMO3a BO BCE CPOKH PAHHETO [10CIICONEPALluOHHOIO IIEPUOa,
TOrJa KaK MPH UCIOJIb30BAHUM JBYXPSIHOIO 1B 30HAa aHACTO-
MO3a CTAHOBUTCS CTEPUIIbHON IPU OTCYTCTBUH HApyILCHUH 3a-
JKUBJICHUS KHILIEYHOTO 11IBa TOJIBKO C 5 CYTOK.

Mopdoosiornyeckd KapThHa XapaKTepH30Balach BOCIAJIH-
TEJIbHBIMU SIBICHUSAMH B 30HE aHACTOMO3a TP HCII0Ib30BaHUU
OPHI'MHAIILHONW METOAMKH, KOTOPBIE KYIHPOBAINCH HA 3-5 CyT-
KH, @ IPY TPAAULMOHHOM CIOCO0E BOCHAJIMUTEIbHBIC SIBICHHS
COXPaHSJIMNCh 1O 7 CYTOK, COIPOBOXKAAACH HMApe30oM COCYHOB
CTEHKH KHILIKH, CTa30M KPOBH M TPOMOaMH, C siueiikaMu HEKpo-
30B CJIU3HUCTOM Ha 3 M 5 CyTKH HAOIIOACHMSI.
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SUMMARY

BIOLOGICAL HERMETICITY, MECHANICAL
STRENGTH AND MORPHOLOGICAL CHARACTERIS-
TICS OF ONE-ROW AND TWO-ROW COLON ANASTO-
MOSES

Rusyn V., Chobey S., Rusyn A., Chernov P., Dutko O.

State Higher Educational Institution “Uzhhorod National Uni-
versity”, Ukraine

Aim - comparison of biological hermeticity, mechanical
strength and differences in morphological characteristics of one-
row and two-row colon anastomoses.

20 animals were used in the experiment. Rabbits of both sexes
aged from 8 months to 1.5 years and weighing from 1.5 to 2.6 kg
were used as experimental animals. The animals were divided
into experimental and control groups. In the experimental group
we used the developed technique of one-row colon anastomosis
(CA) formation, in the control group - the traditional two-row
CA. Assessment of mechanical strength was performed by us-
ing the original method of pneumopression of colon segment
with the anastomosis. The biological hermeticity was assessed
by culturing flushing water from the anastomosis line to growth
medium. The morphological picture was evaluated by micros-
copy of histological samples from the anastomosis line.

The mechanical strength of the one-row anastomosis, com-
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pared with the traditional two-row, was higher at each stage of
the study, on the first day by 66.3%, the third - 87.6%, the fifth
- 76.1%, the seventh - 85.4%. The formation of a one-row CA al-
lowed to achieve biological hermeticity of the anastomosis area
in all periods of the early postoperative period, and when using
a double-row suture, the anastomosis area became sterile only
from 5 day. Morphologically, the picture was characterized by
inflammatory processes in the anastomosis area when using the
original technique, which were stopped in 3-5 days, and in the
control group they persisted for up to 7 days, accompanied by
vascular paresis of the intestinal wall, blood stasis and blood
clots, with zones of mucosal necrosis at 3 and 5 day of observa-
tion.

Keywords: colon anastomosis, intra-colonic pressure, anas-
tomotic leakage.

PE3IOME

BUOJIOT'HYECKASA T'EPMETUYHOCTb, MEXAHU-
YECKAS TIPOYHOCTb U MOP®OJIOI'MYECKHUE XA-
PAKTEPUCTHUKHN OJHOPAAHOI'O U ABYXPSI/ITHOI'O
TOJCTOKHIIEYHOI'O HIBA

Pycun B.U., Yobeii C.M., Pycun A.B., UepHos I1.B.,
JyTko A.A.

Tocyoapcmeennoe gvicuiee yuebnoe sagedenue *Yowceopoockuil
HayuoHanbHulll yHusepcumemy, Ykpauna

Llenp nccrnenoBanus - CpaBHEHHE OUOJIOTMYECKOH repMeTHY-
HOCTH, MEXaHWYCCKOU MPOYHOCTH U PA3IHUUil MOpQOIOTHYIC-
CKHUX XapaKTCPUCTUK OAHOPSAAHOI'O U ABYXPSAAHOTO TOJICTOKH-
IIEYHOTO LIBA.

B skcnepumente ucnonb3oBaHbl 20 KpOJIMKOB 000MX IOJIOB
B BO3pacte oT 8 mecsues 10 1,5 roga, Becom ot 1,5 10 2,6 kr.
JKuBoTHBIE pa3ieneHbl Ha 2 TPYMIIbl — ONBITHYIO U KOHTPOJIb-
Hy!0. B OnbITHOM rpyne nenonb30Baiu pa3padoTaHHYI0 METO-
UKy (OPMHUPOBAHUS TOJCTOKHIIEUHBIX aHactomo30B (TKA),
B KOHTPOJBHOM — TPaJAULMOHHbIA OBYXPSIHBII Y370BOH IIOB.
OLICHKY MEXaHUUYECKOI NMPOYHOCTH ONPEAEISUIM C ITOMOLIbIO
OpUTHMHAJIBHON METOIUKHU IHEBMOIIPECCUU CErMEHTa TOJCTON
KHUIIKKA ¢ aHacToMO30M. CTerneHb OMOJOrHYecKOr repMeTny-
HOCTHU ONPEALCIIAIN METOAOM ITOCEBA IMMPOMBIBHBIX BOJ C JIMHUU
aHaCTOMO3a Ha MHUTaTeNIbHbIe cpeabl. Mopgdonoruyeckyo Kap-
THUHY OLCHHUBAJIU C IIOMOILIBI0 MUKPOCKOIIUU T'HCTOJIOT'HICCKUX
00pasIoB ¢ JIMHUHM aHACTOMO3A.

MexaHnueckasl MIPOYHOCTb OJHOPSAIHOIO PYYHOIO aHACTO-
MO3a B CpaBHEHUU C TPAAULUOHHBIM JIBYXPSAHBIM 6bIJ'la BBIIIC
Ha Ka)XJIOM 3Tarle MCCIIC0BAHU: B IIEpBbIC CYTKU Ha 66,3%, Ha
Tpetbu — 87,6%, nsateie — 76,1%, cenbmbie — 85,4%. dopmu-
pOBaHHE OJHOPSAIHOIO TOJICTOKHUILEYHOI'O LIBA MO3BOJIMIO JI0-
OUTHCST OMOJOTHUECKON I'epPMETHYHOCTH 30HBI aHACTOMO3a BO
BCEC CPOKH PaHHEro IOCJICONEPALMOHHOI0 epHoaa, a Ipu UC-
II0JIb30BAHUH JIBYXPSIIHOTO ILIIBa 30Ha QaHACTOMO3a CTAaHOBUTCS
CTePUIIBHOIT TOJBKO € 5 cyToK. Mopgonoruiecku KapTHHa IpH
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HCIT0JIb30BaHUU OpMFHHaﬂbHOﬁ METOAUKU XapaKTEpPpU3oBajIachb
BOCHQJIUTC/IbHBIMU SIBJICHUSIMU B 30HC aHACTOMO3a, KOTOPLIC
KYIUPOBAINCH Ha 3-5 CyTKH, a IpU TPaJULMOHHOM CIocoOe
OHH COXPAHSIMCh JI0 7 CYTOK, CONPOBOXKIASACH MAPE30M COCY-
JIOB CTEHKH KHUILIKH, CTa30M KPOBH U TpoMOaMu, ¢ ssueiikaMu He-
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UPPOBOM TOMOCHHTE3 B ITEJJUATPHYECKOM IMMPAKTUKE:
BO3MOKHOCTHU U NEPCIIEKTUBbBI B KOHTEKCTE MUPOBOI'O OIIBITA (OB30P)

L [ITonoxosa H.A., 'Cumonosckas X.JO., 3aitnesa O.B., "*Oanxosa E.B.

I@I'BOY BO «Mockosckuii 20cy0apcmeennblil Meouko-cmomamono2udeckuil ynueepcumem um. A.HM. Eedokumosa» Munzopasa
Poccuu, */lemckas 2opodckas kaunuueckas bonvnuya Ce. Bradumupa JJenapmamenma 30pasooxparnenust 20pooa Mockewt, Poccust

@duznueckue SIBICHUS, JIEKAIIUE B OCHOBE MPUMEHSIEMBIX B
HacTosIIIIee BPEMs METO/IOB JTy4eBOi THATHOCTHKHU, HCHIONIB3YIOT
B MEIUIMHCKOI mpaktuke Oonee 40 neT, oqHako Mo ceil 1eHb
HE yAanoch JOCTHYb MEXIUCIHUIUIMHAPHOTO KOHCEHCyca IO
BOMpOCY Haubosee 1e1ecoo0pasHoro MX HCIOIb30BAHMS IS
peleHns NPUKIaJHBIX JHarHOCTHYECKUX 3a/ad B MEJHaTPUU.
ITo mMepe coBepIIEHCTBOBAHUS CITY>KObI JTy4eBOH JTHATHOCTHKU
B P® 1 HaKkonjieHus JOKa3aTeNbHBIX JAHHBIX JUAarHOCTUYECKUI
MIPUHIHIT «OT MPOCTOTO K CIOKHOMY», T.€. OT JJOCTYITHBIX U OT-
HOCHUTENIBHO MPOCTBIX MCCIENOBAaHHN K Ooiiee TPyHOEMKHM U
3aTPaTHBIM, YCTYMaeT MECTO alTOPUTMU3ALUH O0CIEeIO0BAHHS
¢ y4€TOM MpenBapUTEIbHOTO AUaruos3a. BHenpenue nogobHoro
MOZIX0/la B MEAMAaTPUYECKYIO MPAKTHKY MO3BONAET COKPATUTh
MPOAOKUTENLHOCTh O0CIE0BAHMSA, MHHUMHU3UPOBATh JTyue-
BYIO Harpy3Ky Ha MallUeHTOB U JIOMKEH ObITh MOCTETEHHO 3a-
KPEIUIEH B KIMHHYECKNX peKoMeHIanusx. B HacTosiiee Bpems
ocTpasi MOTPeOHOCTh B ANTOPUTMU3ALUH JHATHOCTHYECKOTO
JTana MEAWIMHCKON MOMOIIM CB3aHAa M C OrPaHHYECHHUAMH,
BbI3BaHHBIME maHgemueit COVID-19  (IuMUTHPOBaHHOCTH
pecypcoB niedeOHO-TIPOHIaKTHIECKOTo yupexaenus - JIITY,
MEePerpy’kKeHHOCTh MEIUIUHCKUX PAaOOTHUKOB, HEOOXOAUMOCTD
COOMIOICHNSI KAPAHTUHHBIX MEPONPHATHH).

JlurepatypHbIii 0030p MOCBAMIEH KIMHUYECKUM BO3MOXKHO-
CTAM NIPUMEHEHHs OHOTO U3 HU3KOJ030BBIX BApHAHTOB BU3Y-
anu3aluy B Iy4eBoi quarHoctuke — metoauku TC, mpumenn-
TEeNIbHO K 0COOEHHOCTSIM MEANATPUUECKON MPAKTHKH.

Xapaxmepucmuxa memoouxu TC. Jns Ty4eBBIX CHUMKOB,
c(OPMHUPOBAHHBIX MPOEKIIMOHHO (peHTreHorpadus, peHTIeHO-
CKOITHs1, aHTHOrpadus, IIIOCKOCTHAs CUUHTUTpadus), XapaKre-
PEH Tak Ha3bIBAEMBIH CyMMalMOHHBIN 3(D(EKT, MpeacTaBisio-
muid coboil HacmoeHue M300paKEHUH Pa3TUYHBIX OPTaHOB U
TKaHel, pacroNoKeHHBIX BIOIb MPOXOXKAEHUS MydKa peHTre-
HOBCKOTo M3iydeHus. Ha peHTreHorpaMme OpraHoB IpyaHOM
KJIETKH B TIPSIMON MPOEKIMH MO3BOHOUHBIH CTOIO M MeaAnab-
HbIE CErMEHTBI JErOYHON TKAHU y NETeW YaCTUYHO MPUKPBITHI
TEHbIO Cep/lla, BUIOYKOBOH JKeJIe3bl U COCYANUCTOTO MydKa, YTO
3aTpyAHAET PAcTO3HABAHNE U yTOUHEHHE JIOKAIU3AUH 11aTOJI0-
TMYECKUX U3MEHEHUH, He O3BOMISAET UCKITIOYNTh UX MAaCKHPOB-
Ky 3a PeHTreHOrpaduueckoii TeHbI0 APYrHX OPraHOB.

IIpobnema HegoCTaTOUHON MPOESKINOHHON BU3YyaIU3allui Ha
¢doHe cymmarrionHoro 3dpexra MoXKeT ObITh OTYACTH PEllIeHa
onaromaps TC — coBpeMEHHOI METOOMKE PEHTTeHOJOruYe-
CKOW JMarHOCTUKH, IO3BOJISIOLIEH MOy4yaTh OINpPeNeNEHHOE
KOJIMYECTBO MOCIOWHBIX N300paKeHU 00BEMHON PEKOHCTPYK-
nueir cpe3oB [1,2]. TexHonorus mo3BONSET 3a OXUH MPOXOXT
PEHTI€HOBCKOH TpyOKH 00CiIenoBaTh OOLIMPHYIO aHATOMUYe-
CKYIO 30HY, TMarHOCTHPOBATh TPYJHOPA3IHYUMbIE TIPH LIU(PO-
BOH peHTreHorpaduy naroorHyeckie U3MeHeHns 0e3 norepu
KaueCTBa MOJy4aeMbIX H300paKeHHU, YTO 0COOCHHO aKTyaJIbHO
B MEIUAaTPUUECKON NpakTHKe. B onpenenéHHbIX KIMHUYECKUX
CHUTyalUsIX Takoi MOAXoA Aa€T BO3MOXKHOCTB IOIYYHTh HEOO-
XOAMMBIE JaHHBIE O€3 MPOBEICHUS MYIBTUCTIUPAIBLHOW KOM-
nptotepHoii Tomorpaduu (MCKT), Gmaromapst uemy JydeBas
Harpy3ka MO>KeT OBbITh CHIDKEHA, 0 Pa3HBIM JaHHBIM, B 7-10,5
pas [3.4].
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K nacrosmemy Bpemenu B P® mmpoko pacmpocTpaHeHbI
1M(POBbIE PEHTTEHOBCKHE alNapaThl OTEYECTBEHHOTO H 3apy-
0€KHOT0 TIPOU3BOJICTBA, TIO IPOCTPAHCTBEHHOMY Pa3peIleHHUIO,
JMHAMUUYECKOMY JTHANa30Hy ¥ KOHTPACTHOH 4yBCTBUTEIBHOCTH
3HAYUTEIBHO MPEBOCXO/SIINE aHAIOTOBYI0 METOAUKY. JlaHHBIH
KJIacc anmnaparoB OCHANIEH BO3MOXHOCTBIO CO3JaHMS CEPUU
TOMOTpaMM 0e3 CyMMalnHOHHOTro 3¢ ¢deKkra ¢ HU3KOU Tyue-
BOI Harpy3koi [24]. B nuteparype onucanbl BO3SMOXXHOCTH U
yTouHeHO MecTo Metoauku TC B nuarHoctuke 3a0ojeBaHUI
OTIOPHO-JBUTaTEIbHON CUCTEMBI [5], OpraHoB IpyaHON KIIeT-
ku [3,7]. HUccnenoBarensckue paboOThl, Kacarolluecs NpHU-
MeHeHUS TC B IMyIbMOHOJIOTMYECKOH NMpaKTHKE, COCPeno-
TOYEHBI HA paHHEH NTHAarHOCTHKE OYaroBBIX Mporeccos [8,9]
U MHTEPCTULHANBHBIX 00ne3HsAX NErkux [25], B ToM uwncie
TyOepkynése [6], mHeBMOHMM (BKJIIOYas BbI3BaHHYIO SARS-
CoV-2) [13,18-20], a Takxe 11 BU3yadu3alllud U3MEHEHUH,
c(OopMHPOBABIINXCA BCIEACTBHE XPOHMYECKUX IPOIECCOB
(myxoBucuunos, XObJI). Tem He MeHee, 11 00CIeT0BaHUS
MaIMeHTOB JETCKOro BO3pacTa JaHHYI0 METOAHMKY IO cei
JI€Hb MIPUMEHSIOT BECbMa OTPaHUYEHHO.

Bosmosrcnocmu TC npu obcredosanuu xocmeu i cycmagos.
Mertonuky TC mupoko MpUMEHSIOT AJsl AUATHOCTUKH 3abore-
BaHUH OMOPHO-BUTATENbHOI CHCTEMBI, 0COOEHHO MaTOIOTHUE-
CKHMX U3MEHEHMH B IEHHOM OT/Ielie T03BOHOYHHUKA, B TOM UHCIIe
Ui onleHKu cooTHomeHuss C1-C2. Y nmeteil paHHero Bo3pacra
B YKa3aHHOH 00JacTH HEPEAKO BO3ZHHKAET POTAIIMOHHBIN MOI-
BBIBUX, PEHTI€HOJIOTNYECKasl THArHOCTHKA KOTOPOTO CepPhE3HO
3aTpyJHEeHa HEOOXOAMMOCTBIO CIIEIIHATbHON YKIaAKH MallueHTa
(C OTKPBITBIM PTOM) [UIsl YCTPAHEHUSI CyMMaIlMOHHOTO 3 deKTa
U TIpoBeieHNs (PYHKIMOHATIBHBIX P00, YTO 3a4acTyio Tpedyer
NOBTOPHBIX CHUMKOB. [Ipn TC Bo3MokHO 3¢ dexTuBHOE Ompe-
JeneHne maronornyecknx usmeHeHuit B C1-C2 Ha eAnHCTBEH-
HOH cepuy TOMOTpaMM 0e3 YKJIaAKH C OTKPBITBIM PTOM [5].

YETKOCTH MOCIOMHOM BU3yaIu3aIlMi KOCTHO-TPAOEKYIAPHBIX
cTpykTyp mpu TC 1mo3BosIseT OLEHUBATH CTPYKTYPHBIE U CTaTH-
YeCcKHe N3MEHEHHsI BO BCEX OT/ENaX MO3BOHOUHMKA (CKIIEPO3H-
POBaHHE U y3ypalHs 3aMbIKaTeIbHBIX IIIACTHH, HEPAaBHOMEPHOE
CHM)KEHHE BBICOTHI MEKIMO3BOHKOBBIX JMCKOB, MHUHHMAallbHbIE
KpaeBble KOCTHBIE 3a0CTpeHHMs). PaHHAS AMarHOCTHKa OCTeo-
XOHAPOMAaTHil 3HaYMMa MU TUIAHUPOBAHUHM KOHCEPBATHBHO-
BOCCTAHOBHUTEIBHOTO JICUCHHUS HOCOOEHHO IpH pa3paboTke
peXKUMa 3aHATHI CIIOPTOM y AeTel M MOAPOCTKOB. [l uccne-
JIOBAaHUSI TPYTHOTO U MOSICHUYHOTO OT/EJI0B MO3BOHOUHHKA HAU-
Oonee HHGOPMATUBHBI TOMOTPAaMMBbI B OOKOBOI MPOEKIIUH.

IMocnoitHas Bu3yanu3aiys CIOXKHBIX aHATOMUYECKUX CTPYK-
TYp, BXOISIINX B COCTaB CKEJeTa CTOIMBI U KHUCTH, HIMEET 0CO-
OEHHYI0 3HAYMMOCTb B MEJUATPUUECKON OPTOMEANH U TPaB-
MaTOJIOTHH C YYETOM HMIMPOKOH BapHabeIbHOCTH BO3PACTHOM
HOpPMBI U cpokoB occupukanuu kocteid. IIpumenenne TC
CrocoOCTBYeT paHHEH IUArHOCTUKE TMaTOJOTMYECKUX W3-
MEHEHUH AMCTANbHBIX CETMEHTOB KOHEUHOCTell 6e3 mpume-
HEHHMS MHOKECTBEHHBIX PEHTIeHOrpauyYecKuX YKIagoK U
MCKT.

B psane cnydaeB meronuka TC mo3BosiseT MOMYyYUTH He-
o0xoaumMyro MHGOpPMAIUIO NMPU OOCIEAOBAHUU MALUEHTOB
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JETCKOr0 BO3pacTa C IOJO03PEHUEM Ha J00pOKaueCTBEHHbIE
OIIYXOJIH U OIyX0Jienoo0HbIe 3abosieBanus kocreit [S]. [Ipe-
umymectsa TC Hax MPOEKIMOHHONH peHTreHorpadueil BbI-
paxkeHsbI sipue, eciu 00acTh, MOAJIEKAIIAs HCCISIOBAHUIO,
COJCPKUT METANIMYECKHE IJIeMEHTHI (CKOObI, MMILIAHTEI,
cruel, niaacTuHsl) [10].

Boszmoorcnocmu TC npu obcredosanuu opeanos 2pyoHoul
xkaemku. JIis NeTanbHOTO HM3Y4YEHUs IaTOJIOTMYECKUX H3Me-
HEHUI OpPraHOB I'PYAHON KIIETKH, HEBCerga OOHapyKUBAEMBIX
npu 1UdpoBoil peHTreHorpaduu BCIEACTBUE CYMMAIOHHOTO
a¢dekra, metomoM BeIOOpa mpusHana MCKT. Dra metomuka
HO3BOJISIET JIETAIBHO OLICHUTh aHATOMUYECKHE U IaTOJOTrnye-
CKHEC U3MCHCHUA J'léFKI/IX, IJIEBPBI, KOCTHBIX 3JICMEHTOB W Opra-
HOB cpenocteHus. [1omo0Hast AMarHoCTHYECKAst TAKTHKA MOYKET
OBbITh OrpaHUYCHA OTHOCHUTEIBHO BBICOKOH JIy4eBOI Harpy3Koi
[11] u moTpeGHOCTBIO B cealMu y AeTei paHHEro Bo3pacta (¢
1eJIbI0 00eCIIeUeHH s HETIOABI)KHOCTHU Ha BPEMsI CCIICI0BAHMS).
[Ipumenenue TC, xkak npaBuiIo, MO3BOJIAET YAOBICTBOPUTEIHHO
BU3YaJIM3MPOBaTh 00JIaCTh, HHTEPECYIOIIYIO KIMHUIINCTA, JaXKe
Ha (oHe IBIKEHUI OOIPCTBYIOIIETO MAlMEeHTa. DTO 0COOCHHO
3HAUUMO IIPH BBIIIOJIHEHUM MCCIIENOBAHUS y JeTel, Hecrocoo-
HBIX IIPOU3BOJIBHO 3a/ICPKaTh AbIXaHHUE BBUAY PaHHETO BO3pac-
Ta WIK B CBA3H C TAXKCECCTBHO COCTOSHUA. HO}106H3.${ KJIIMHUYC-
cKkast cuTyanusi Obi1a cmonenupoBana Rakowski J.T. (2018) ¢
ucnons3oBanreM 4D-moznenn TC nérkux Ha GOHE ABUKCHUS
IPYAHOHN KIIETKH. ABTOPOM OBUI ClIeNIaH BBIBOJ O BO3MOXKHOCTH
IOJIy4CHHS Ka4€CTBEHHOTO 1/1306pa)1<e1-11/1$[ l'[yTéM TCXHUYECCKOTO
U MPOrpaMMHOI0 YMCHBIICHHW A BJIUAHUA IUHAMUYCCKUX U aHa-
TOMHUYECKUX apTedakros [12].

[Tpu TC Tenn rpyanHO-KIIOYMYHO-COCLIEBUIHBIX, IECTHUYHBIX,
60J'[bLUI/IX U MaJIbIX I'PYAHBIX MBIIIL, a TAKKE MOJIOYHBIX xKenés u
COCKOB, TIOHIKAIOIINE ITPO3PAYHOCTD JIETOUHBIX TIOJIeH U Cr1oco0-
HbIC MMHUTHPOBATh MAaTOJOIMYECKUH IMPOIECC MPH CTaHIaPTHOM
peHtreHorpauIeckoM 00CIISIOBAHUN OPraHOB TPYAHOH KICTKH
B IPSIMOM IPOEKLUH, IPAKTUYECKU HE BIUSIOT HA OLICHKY Xapak-
TEPUCTUK OPraHOB CPENOCTCHUSI M JIETOYHOW TKAHU. YUUTHIBAs
3HAUMMYIO BapruadeIbHOCTh AHATOMHYECKUX XapaKTePHCTHUK MO-
JIOYHBIX XKENE3 (BCJ’II/ILII/IHa, PacCroJIOKEHUE U PEHTICHOJIOrHYCCKast
IUIOTHOCT), QHAJIM3 CEPHH TOMOTPaMM 00ECIIeUnBaeT yOeIuTeIb-
HOE TIPEHMYILECTBO NP 00CIICIOBAHUI OPraHOB TPYIHOM KICTKH
MALMEeHTOK MOAPOCTKOBOro Bo3pacrta [3].

brnaromapst OTCYyTCTBHIO CyMMalMOHHOIO 3ddeKra auarHo-
CTUYCCKasA LECHHOCTb TC JUIA BBIABJICHUA UHTCPCTHULUAJIBHBIX
Oosne3Heil JErkux TOCTOBEPHO BBILIE, YeM HPH CTaHAAPTHOM
pentreHorpaduu rpyaHoi kietku (p<0,05). [To maHHBIM KOH-
TPOJIUPYEMOTO HCCIICOBaHUs 4yBCTBUTENbHOCTH TC B ompe-
JICJICHUN yKa3aHHOW TpymIbl cocTosHUM coctaBuia 83,3%, a
OTpHLATEIbHAs IPOrHOCTUYECKas IeHHOCTh — 89% (peHTreHo-
rpadust — 43,9% u 70,9%, coorBeTcTBEHHO). MexkaIKcepTHast
COIVIACOBAHHOCTh M JIOCTOBEPHOCTH JHArHo3a, COpMyIHpo-
BaHHOTO ¢ y4éToM pe3ynbraToB TC, 3HAUNTEIBHO JTy4lle, YeM y
pentrenorpaduu (p <0,001). ITo MHeHHIO aBTOPOB, MIpEUMYIIIe-
ctBa TC mepen peHtreHorpadueil mo3BOISIOT pacCMaTpPUBATh
BOIPOC 00 MCIOJIb30BAHMH METOAMKU B KaueCTBE CTapTOBOIl B
rpynre nanfueHToB € MNOAO03PEHUEM Ha MHTEPCTULUAJIBHBIC 00-
JIe3HU JErKuX [25,26].

B xo1e HEKOTOPBIX HCCIIEJOBAHUN HAa OCHOBE KOMIUIEKCHO-
ro KIMHHUKO-peHTreHoMopgoorudeckoro obcnenoBanus 170
MarMeHTOB C O‘laFOBO—l/IHd)I/IHpraTI/IBHbIMI/I HN3MCHCHUSIMU Ha
pEeHTreHorpaMmax, IO3BOJMBIIUMHU 3all0J03PUTh TYOepKyne3
n€rkux, auarHo3 Obu1 moxrBepknaéH y 121 manwmenra. Ilpu
9TOM 4yBcTBHUTENbHOCT, TC B BBISABICHHH CIELH(UUSCKUX
MaToOJIOTMYECKUX HM3MEHeHHH cocraBwia 74,9% (mokasareib
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Gosbliie, yeM pu peHtreHorpadun, Ha 17,7% u MeHblue, yem
npu MCKT, na 18,6%). ABTOpBI 1e/1at0T BBIBOZ O TOM, YTO HC-
nosib3oBanue TC B KauecTBE yTOUHSIONICH METOAMKH IIEIIECO-
00pa3Ho I 00C/IeIOBaHUs TIALMEHTOB C MOJ03PEHUEM Ha Ty-
0epKyné3 JErKuX, MOCKOIbKY MO3BOJISCT BBIABIIATH, 10CTOBEPHO
OLIEHUBATh PACIPOCTPAHEHHOCTh U JETAIBHO XapaKTepU30BaTh
04aroBo-MHQUIBTPATUBHBIC H3MEHEHUsI B TKAHU opraHa [6].

CoracHO pekoMeHIauusM, chopmynrpoBanHbiM B Hammo-
HasibHOM pykoBozcTBe CoennnenHoro Koposescrsa u Coenu-
HeHHbIX 1IITaToB Mo AMarHocTukKe U JEYEHUIO BHEOOIbHUYHON
IMHEBMOHHUHU Y ):[eTeﬁ, «CPEHTICHOJIOraM CJIeAYeT YIydlIUTb
peHTreHorpaUuecKyo JHAarHOCTHKY ITHEBMOHHH, JOCTHYb
TEPMUHOJIOI'MYECKOI'0 KOHCEHCYCa W MEHATHL METOA BU3YaAJIU-
3alMM, €CJIM ATO TMOBBIIAET TOYHOCTh WM HaASKHOCTb» [13].
B oTe4eCTBEHHBIX KJIMHUYCCKUX PEKOMEHIAIHSX, pa3padoTaH-
HbIX Poccuiickum pecnupaTtopHbIM o0mecTsoM M Mexperu-
OHAJIBHOW accouuanyell 1Mo KIMHUYECKOW MHKPOOHOJIOTHH H
AHTUMHUKpPOOHOH xumuorepanuu (2018) [18], cneman axueHT
Ha TOM, 4YTO «Yy 4acCTH 60.]'[]>H]>IX PEHTICHOJIOTMYCCKAsA KapTHuHa
HE€ TUIIMYHA WKW KIIMHUYCCKUE NPOSABJIICHUA, CXOAHbIE C ITHEB-
MOHMEH, 00yCIIOBJICHBI APYTUM IIAaTOJIOTMYECKUM IporieccoM. B
OTUX CiIydasiX IOJIE3HBIMU MOT'YT 6]>lTb Apyrue METoAbl nyqesoﬁ
JIMAarHOCTHKI.

Ha posnb o6cyxnaemoit anbrepHaTuBbl, moMuMo Y 3U nérkux
y nereil panHero Bo3pacta 1 MCKT coorBercTBytoliero cer-
MEHTa TeJla, MOXKET IIPeTeH0BaTh B ToM uucie 1 TC opraHos
rpyasoit kinetku [14]. Ilo nannsmv boronenosoit H.H. u coast.
[20], BepBble AaBLIMX OLEHKY POJIM METOIUKH B eTckoM JIITY
10 UTOTaM aHaJlk3a Pe3yabTatoB 57 ucciaenoBaHuil, HHGOpMa-
tuBHOCTh TC BhILIE, YeM rpu U(POBOI peHTTreHOrpaduH U JIn-
HelHol TomMorpaduu, Ho Hipke, yeM npu MCKT. B To e Bpemst
HM3Kast 1o3a obmyuenust npu TC, cornocraBumas ¢ JlarepaabHON
pentreHorpadueil JE€rkux, MOATBEPIKAACT LEIECO0OPa3HOCTD
INPUMEHCHUA METOANKHA B He}lldanlA'—[eCKOﬁ IIPAKTHUKE.

B uccnenosanuu, onucannom B.A. HeuaeBbiM u A.JO. Ba-
cuibeBbIM [19], npu obcnenoBanun 128 manueHToB 1MoKazaHo,
gyro TC npeBocxoaut uudpoByro peHTreHorpaduio B oOHapy-
KCHUH MHOTI'MX PEHTICHOCEMUOTUYECKUX ITPU3HAKOB, B CBS3U
C YeM MOXXET OBITh I0JIe3€H VIS MOBBIIICHHS 3()PEKTHBHOCTH
nuarHoctTukd. Hecmotps Ha To, uro TC Heckonbko ycTymaer
MCKT B TOYHOCTM pacro3HaBaHUs CUMITOMOB, B 67,2% Ha-
OJrofieHuil BKIIIOUEHHE METOAUKHU B IUIaH 00CJIeI0BaHUS [103BO-
JIMJIO TOJIYYUTh JOTIONHUTENIbHYI0 HH(OPMALUIO. 3aCiy)KUBACT
BHUMaHHUS TO, 4TO y 39,8% 00cCie0BaHHBIX JIaHHBIC, TIOJTYYCH-
HBIC ITPU TC, OKa3aJIMCh KIIMHUYCCKH 3HAYMMBIMH W ITOBJIMAIN
Ha ):(a)'leeﬁLUle TaKTUKY BECACHHUA OTHUX MALIUCHTOB.

Ocobennocmu ucnonvsosanuss TC npu o6credosanuu demetl.
OpnHo U3 oueBUAHBIX peumyiiecTB TC Hax OpyruMu BapuaHTa-
MU JIy4€BOH JUAarHOCTHKH C BO3MOXKHOCTBIO 00BEMHOIT pEKOH-
CTPYKLUUHU U300pakeHUsI COCTOUT B IOCTOBEPHOM YMEHbILICHUU
JIy4eBOM HArpy3ku. B KIMHHUYECKOH MpaKTHKE 3TO MO3BOJISIET
MIOBTOPHO 00CJIEI0BATh MALUEHTA ISl OLICHKH (P PEKTUBHOCTH
IPOBOIMMOTO JieueHus B iuHamuke. Vult von Steyern K. u co-
aBT. [15] mo utoram TC-ob6cnenoBanus 38 meteil ¢ MyKOBHC-
Ma030M U 36 nereil ¢ y3710BbIMH HOBOOOPA30BaHUSAMMU JIETKUX
paccunTany ycpeaHEHHble napameTpsl d3GHEeKTUBHON 03B KaK
OpPUEHTUPOBOYHBIE JUI 00cienoBaHus AeTeil. Vimu BBIOIIHEHO
Bcero 17 uccnenoBanuil B nepeaHesaqneit npoekuuu u 169 uc-
cienoBaHuil B 3anHenepenneil npoexuuu (40 Manpuukos u 34
JeBouku ot 7 jo 20 ner).

B pacuérax aBTOpBI UCIIONB30BAIM AaHHbIE O KoHBepcun TC
IPYOHOM KJICTKH y JeTel ¢ MONpaBKOil Ha BO3pacT; CpeaHss 3a-
nusist 9 GdeKTUBHAS 1032 Ha OQHY mpoueaypy cocrasuia 0,17
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M3B. [IpeasiokeHbl K HCIOIB30BAHUIO YIPOIIEHHBIE KA BHLIU-
€HTBHI [IepecyeTa Ha BO3PACT MAllUeHTa:

m0,6 M38 I'p cM? y 8—10-11eTHHX;

m0,4 M38 I'p cm? y 11-14-neTHuX;

m0,3 M38 I'p cm 2y 15-17-neTHux gereil.

IIpu Takom BapuaHTe ompenesieHHs pacyéTHasl CpeiHss 3a-
nHsist oG dextuBHas go3a cocrasuia 0,15 m3s. [orpemHoctsh
B ClIydae MCIOJIB30BAHMUS MEPEUUCICHHBIX YIPOIIEHHBIX KO-
(UIMEHTOB, aaNTHPOBAHHBIX JIJISI IEAUATPHUCCKON MPAKTUKH,
AaBTOPbI HA3bIBAIOT He3Ha‘lI/ITeHbHOl\;I.

Io nanueiM Blum A. u coasr. (2018), adpdexrunas no3a 06-
JIYYCHHUA I NAllMEHTa IPU BbIIIOJIHEHHUH TC MpEBBIIIACT I10-
Kas3aresb Npu LUQPOBOil peHTreHorpaduu ¢ MI0CKO IeTeKTOp-
HOM maHenblo He Oosiee yem B 2-3 pasa [10]. MccnenBoanus,
BbINOJHEHHbIE B 2014-2017 rr., 1eMOHCTPUPYIOT pe3epB Jallb-
HEHIIIero CHUKEHHUs JIy4eBOH Harpy3ku 0e3 MoTepH KauecTBa
nosyqaemMoro usoopaxenus [21,22]. Jlanubiii hakr ocoOeHHO
3HAQYMM IIpH COIIOCTABJICHUU KHHHHHCCKOﬁ INEHHOCTH MCTOJJUKHU
TC u HoBbIX IpOoTOKOJIOB MCKT € 0ueHb HU3KOI 103011: HANPH-
Mep, ucnonb3oBanue TC I OLEHKH TUHAMUKH BOCCTaHOBIIC-
HUS 3aIIACThs IMOCJIE TPAaBMAaTUYECKOI'O MOBPEKACHUA IT03BOJIU-
JI0 TOOUTHCSI 28-KpaTHOTO CHHIKEHHUSI J103bl 00yueHus[23].

Brmmonnenne TC y neteit BO3MOXKHO B MOJIOKEHUU CTOS HITH
néxa B 3aBUCHMOCTH OT HCCJIEILyeMoil o0nacTy, BO3pacTa, HH/IH-
BUIyaJIbHBIX (PU3MYECKUX OCOOCHHOCTEH M TSDKECTH COCTOSIHUS
nanpenra. J{yist uccneoBaHysl O3BOHOYHKKA, OPTaHOB TPYAHOM
KJICTKH, B TOM 4HCJIe C (DYHKIMOHAIBHBIMH MPOOaMHU CIIEyeT OT-
J1aBaTb IPEAINOYTECHUE HCCIICIOBAHUIO IAallMCHTa B IIOJIOKCHUH
crost, TC Kocreit KOHeYHOCTeH 11e71ec000pa3HO BBINOIHATh B TI0-
noxeHun néxa. B ciaydae, ecnu peGEHOK BBUIY BO3pacTa HIH
TSOKECTU COCTOSAHUS HE MOXKET CaMOCTOATCIIBHO ITOAACPKHUBATH
HEoOXOIMMOE ITOJIOKEHHUE TeJIa, IKPAHUPYIOLMii (hapTyK HaJeBaeT
ACCHCTHPYIONHi (YAepKUBAIONMI peOEHKA B HY)KHOM IOJIOXKE-
HHH) 3aKOHHBIN ipecTaBuTeb. [ Ipu HeoOX0aMMOCTH 00CTIeI0BaTh
B TIOJIOXKEHUH CTOs1 peOEHKa Hike 120 ¢M 1enecoodpas3Ho npume-
HSTh YCTOMYMBBIC MOJACTaBKU C PETYJIHUPYEMOH BBICOTOH; B 3TOM
Cllydae acCHCTUPYIOLIHI MPH UCCIIENOBAaHNH B3POCIIBIN (DUKCHPY-
eT peO&HKa Ha IOfICTaBKe BO M30exKaHue najaeHus [2].

Hopmamuenas 6aza npumenenus TC 6 Poccuiickoii @edepa-
yuu. ABTOPCTBO U IIpaBooONaganue Ha uzooOperenue «Crocod
IPOBEACHNA TOMOCHUHTE3a OPraHOB l"py)lHOﬁ IOJIOCTU) IpHUHAI-
nexar Paroosuibckomy I'B. u Hukntuny M.M. Beinonnenune
TC nanueHTam J€TCKOTO BO3pacTa UMEET TEXHUYECKUE U opra-
HM3aI[MOHHbIE 0COOCHHOCTH, MTOAPOOHO ONMUCAHHBIE B HEMHOTO-
YHUCICHHBIX MyOIuKanusx [6].

B Hacrosiiee Bpemst Metonuka TC He GUTrypUpyeT cpejii OCHOB-
HBIX WM JIONOJHMTENILHBLIX METOI0B 00CIIEI0BaHNS, pEeKOMEHy-
€MbIX METOMYECKUMH [1] Win KIMHUYECKUMH PEKOMEHAAIMSAMU
[18,27,28], periaMeHTUPYIOLIMMU HEAUATPUUECKYIO IIPAKTUKY HA
teppuropun Poccuiickoit denepaunu. IIposenenne TC Bo3mMoxHO
TIPY BBITIOITHEHNH OJTHOTO U3 CIIEYIOLINX YCIOBHIA:

a — mnposenaeHue TC 3aruiaHupoBaHO JiedaluM BpadoM (C
oopMIIEHHEM COOTBETCTBYIOIINX ITOKA3aHUM K MCCIICIOBAHHIO
B KapTe aMOyJIaTOPHOIO MalMeHTa UM UCTOPUU OOJIC3HH);

6 — nposenenue TC pekoMeH0BaHO BpauoM JIy4eBoil aua-
THOCTHKH B paMKax J1000cieaoBanus (0 4éM coeprkarcs cBejie-
HHS B IPOTOKOJIE PaHEee BHIOJIHEHHOTO HCCIICI0BAHMS);

B — KOHKPETHAasA KIIMHUYCCKas chyauI/m COOTBCTCTByeT Kpu-
TEPUsIM BKJIIOYCHHSI B MCCIIEIOBATEIBCKYIO paboTy, HMEIOLIYIO
HOJIOKHUTENbHOE 3aKiIioueHue MexXBy30BCKOrO KOMHTETa I10
9THKE, @ OT 3aKOHHBIX NPEJCTaBUTEICH HECOBEPLICHHOIETHETO
(b0 caMoOro HEeCOBEPIICHHOJICTHETO crapiie 15 jer), moy-
YUBIIMX HEOOXOMMMBIC Pa3bsICHEHHS, MOIYUYCHO HH(OPMUPO-
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BaHHOE J100poBosIbHOE comtacue Ha nposeneHue TC [2]. Ilpu
9TOM K MEAMIMHCKON JOKYMEHTAIMU MAalUeHTa JIOJDKHBI OBITH
HPHOOIICHBI KOMUsSI 3aKII0YeHHsT MeXBY30BCKOI0 KOMHUTETA MO
9THKe, KONHs HH(GOPMUPOBAHHOTO JOOPOBOJIILHOTO COIIACHS,
JIEKTPOHHBIN HOCUTEIb ¢ HEAHOHUMHU3UPOBAHHOM 3aIHChIO HC-
CJICZIOBAHUS U KOMHUS IPOTOKOJIA OIIMCAHUSL.

Ilepcnexmuesbl 6Heopenus OUAZHOCMUYECKUX AN2OPUMMOE C
ucnonvzoseanuem TC. B peTpoCneKTHBHOM HaOIIOAATEIbHOM
UCCIICJOBAaHUH, MOCBSIIEHHOM OLICHKE AEATEIBHOCTH OTHENe-
HHSI TOPAKAJIBHOM paiuonioruu MuoronpoduibHoro JIITY, yera-
HOBJIEHO, 4TO B mepcrekTuse TC MOXET 4aCTHYHO 3aMEHUTh
U(POBYIO PEHTIEHOrpaduIo KaKk MeHee HH()OPMATHBHYIO METO-
muky 1 MCKT kak BbIcokon030Byt0. [Io MHEHHIO aBTOpOB, Iep-
CIIEKTHBBI KCIIAHCUBHOTO BHezipeHusi TC B ajqropuTMbl AWArHO-
CTHKH MOTYT CHU3UTB OTPEOHOCTH B LIU(POBOH peHTIeHOTrpadun
Kak MUHUMYM Ha 20% (IpeuMyIIeCTBEHHO 3a CUET COKpAILCHUs
cHUMKOB B OokoBoH npoekumu) u MCKT na 25% [16].

CortacHO OnyOJIMKOBAHHBIM AKCHEPTHBIM OLICHKAM, IIHPO-
xoe BHeapeHue TC B anropuTMbl 00cIeJOBaHUS OPraHOB IPyIl-
HOH KJICTKH y MAILIUEHTOB JETCKOTr0 BO3pacTa (¢ y4éToM pesyiib-
TaTOB PEHTreHOrpaduu) CIOCOOHO 00CCHEUNTh KIMHHUIMCTA
HeoOxoauMoi uHpopmanuei u cHu3uTh morpedbHocTs B MCKT
Ha 70-80% [11,17].

3akaouenne. TC npencrasiser coboii 3pPEeKTHBHYIO Me-
TOJIMKY JIy4eBOW JMArHOCTHKH, ITO3BOJISIIOLLYIO BBISBUTH JINOO
YTOYHUTh XapakTep HaTOJIOTHYECKUX H3MEHEHMH KOCTHO-CY-
CTaBHOM CHUCTEMBI WJIN OPTraHOB I'PYJHOH KJIETKH y AeTel crap-
mte 3 jetr 6e3 NOTPeOHOCTH B CeJallud M MPUBJICUCHUS BBICO-
KOJIO30BBIX TexHonoruil. TpeOyercst nanpHeiilee aeTaabHOE
U3y4eHUue BO3MOXKHOCTU IpuMmeHeHust TC B cleqyromux Kiu-
HUYECKUX CHUTYalUsX: HEOOXOAMMOCThH J000CIENIOBAHUS TPU
HaJIMYMU OYaroBbIX TEHEH B TKaHW JIETKHX, MOTPEOHOCTD B Jie-
TaJbHOW BU3yaJlM3allMd MOPOKOB PA3BUTHs OPraHOB IPYIHOMN
KJIETKH ¥ JPYTUX aHAaTOMHYECKUX OCOOCHHOCTEH, MOI03pEeHHe
Ha BHEOOJIbHUYHYIO THEBMOHMIO. [To Mepe HakoIIeHUs JaHHBIX
JIOKa3aTeIbHOW MEIULUHBI, MOATBEPXkKAAOIIUX IiejIecoodpas-
HOoCTb BHespeHus: TC B anropuT™ o0CiieIoBaHUs IPH TeX HIH
MHBIX [IATOJIOTNYECKUX COCTOSHUSIX, 11€71€CO000pa3HO BBIHOCUTH
COOTBETCTBYIOUIMI BONIPOC Ha MEXIUCLUIUIMHAPHOE 00CYykKae-
HHE DKCIEPTHBIX TPYI U MPOo(ECCHOHAIbHBIX COOOIIECTB, pe-
T'YJSIPHO NIE€PEeCMaTPUBAIOIINX KIMHUYECKHE PEKOMEHIAINH 110
TEM WJIH UHBIM COCTOSIHHUSIM.
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SUMMARY

DIGITALTOMOSYNTHESIS IN PEDIATRIC PATIENTS:
OPPORTUNITIES AND PROMISES (REVIEW)

2Sholohova N., 'Simonovskaya H., 'Zaytseva O.,
120lkhova E.

'A. Yevdokimov Moscow State University of Medicine and Den-
tistry, Ministry of Healthcare of Russia; *St. Viadimir's City
Clinical Hospital for Children, Moscow, Russia

Digital tomosynthesis (TS) are modern methods of low-dose
x-ray diagnostics, which allows to obtain a significant number
of layered images with the possibility of volumetric image re-
construction. The technology makes it possible to analyze a
vast anatomical zone in one pass of the x-ray tube, to diagnose
difficult-to-distinguis pathological changes that are not visible
in digital radiography without losing the quality of the images,
which is especially important in pediatric practice.

The present literature data is devoted to the possibilities of
using TS in the diagnosis of a wide range of diseases in children,
as well as the prospects for further development of the methods
to solve specific problems associated with the examination of
children’s patients.

Keywords: digital tomosynthesis, bones and joints diseases,
interstitional lung diseases.

PE3IOME

[UD®POBOII TOMOCHUHTE3 B NMEJIUATPUYECKOMI
INPAKTHUKE: BOSMOKHOCTHU U INIEPCIIEKTHUBbI B
KOHTEKCTE MHUPOBOI'O OIIBITA (OB30P)

2[IlooxoBa H.A., 'Cumonosckas X.IO., '3aiinesa O.B.,
120Qapxo0Ba E.B.

!PI'BOY BO «Mockosckuil 20¢y0apcmeeHiblil MeouKko-cmoma-
monoeuueckuti ynusepcumem um. A.1. Eedokumosa» Munzopa-
6a Poccuu, *Jlemckan 2opodckas knunuueckas bonvnuya Ce.
Bnaoumupa [lenapmamenma 30pasooxpanenuss ecopoda Mo-
ckewl, Poccus

Hudposoii tomocuutes (TC) mpeacrasnser coboit co-
BPCMCHHYIO METOIMKY HHU3KOI030BOW PEHTTECHOJOTHYECKOM
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JAUArHOCTUKH, ITO3BOJIAIOLIYIO IIOJYy4YaTh 3HAYUTCIBHOE KO-
JIMYECTBO TOCIOWHBIX CHUMKOB C MOCeyoueii 00bEMHOI
pexoncTpykuueit nzodpaxenus. [Ipumenenne TC mo3Bo-
nseT obcienoBaTh OOIIMPHYI0O aHATOMHUYECKYIO 30HY 3a
OJIMH MPOXOJ PEHTICHOBCKOW TPYOKH, IHAarHOCTUPOBATH
TPYAHOPA3JIUIUMBIC ITATOJIOTUYCCKUE UBMECHECHUS, HEBUAN -
Mble NpU UUPPOBOH peHTreHorpaduu, 6e3 morepu Kade-

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

CTBa M0Jy4aeMbIX H300pakeHUI, YTO 0COOCHHO aKTyalbHO
B neauaTpuueckoi npakruke. O030p JUTEpATYpPHBIX HaH-
HBIX l'IOCBﬂLHéH BO3MOXHOCTAM IIPUMCHECHU A TC B AMArHoO-
CTHUKE LIMPOKOro CIEKTpa 3a0o0JieBaHUH y AeTeid, a Takxke
NMEPCIECKTUBAM aaanei«iLuero pasBUTUA MECTOOAUKU JIA pe-
[ICHUS CTeU(PUUICCKUX 3a1a4, CBI3aHHBIX C 00CIeI0BaAHU-
€M IMalMeHTOB JEeTCKOr0 Bo3pacra.
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GERHARD HANSEN VS. ALBERT NEISSER: PRIORITY FOR THE INVENTION
OF MYCOBACTERIUM LEPRAE AND PROBLEMS OF BIOETHICS

Bieliaieva O., *Uvarkina O., 'Lysanets Yu., ‘Morokhovets H., 'Honcharova Ye., 'Melaschenko M.

!Ukrainian Medical Stomatological Academy, Department of Foreign Languages with Latin and Medical Terminology, Poltava;
’National Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”, Specialized Department No.4, Kyiv;
3Ukrainian Medical Stomatological Academy, Research Department, Poltava, Ukraine

According to the WHO definition, leprosy, also known as
Hansen’s disease, is a chronic infectious disease caused by My-
cobacterium leprae. The disease mainly affects the skin, the pe-
ripheral nerves, mucosal surfaces of the upper respiratory tract
and the eyes [23]. At the present stage, leprosy belongs to the
conditionally eliminated diseases, however, every year there are
cases of infection with this disease [20].

A vivid indication that leprosy has been a threat to humans
since ancient times is that the biblical texts contain many specu-
lations about this disease, in particular, the thirteenth chapter of
Leviticus, which is part of the Pentateuch (Torah), gives a very
detailed description of leprosy with an attempt, so to speak, to
diagnose differentiall . Thus, if a patient has depigmentation of
hair and “deep” ulcers, the priest must “diagnose” leprosy and
declare the patient unclean [17, 13:3]. In seven days, the priest
can distinguish leprosy from herpes or psoriasis [17, 13:6; 17,
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13:31]. A rather thorough analysis of skin diseases in sacred
texts was made by the Brazilian researchers R. A. M. Frutuoso,
G. R. D Ferreira, S. B. Frutuoso [6], the Russian researchers O.
Terletsky and G. Grigoriev [22], as well as the Uzbek scientists
1. Karomatov and H. Gulyamov. [14]. However, the interpre-
tation of its etiology and pathogenesis was far from scientific,
because it was believed that this disease is a divine punishment
for sin and a demonstration of God’s wrath to mortals. A careful
reading of this section of the Torah confirms the thesis that the
people of the Ancient East often confused leprosy with other
skin diseases, there are a large number of synonyms that denote
various morphological elements of dermatological manifesta-
tions of diseases such as scleroderma, eczema, vitiligo, mycosis,
herpes, psoriasis [4].

The disease, whose complications for thousands of years
killed tens of thousands of patients who were feared and brand-
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ed, isolated and expelled from society, remained unexplored
until the 1870s and only during the rapid development of micro-
biology there was a real breakthrough in the diagnosis, treatment
and prevention of leprosy. An invaluable contribution to these
issues belongs to the Norwegian microbiologist and leprologist,
Gerhard Hansen, and the German doctor, microbiologist Albert
Neisser, jokingly referred to by his students as the “father of
Honococcus”. The aim of the research is to study the biogra-
phies of Gerhard Hansen and Albert Neisser in the comparative
aspect.

Material and methods. The general scientific methods, in-
cluding analysis and synthesis, as well as biographical and
comparative-biographical methods were used in the study. The
research material relied on the biographies of Gerhard Hansen
and Albert Neisser.

Results and discussion. Gerhard Henrik Armauer Hansen
was the Norwegian bacteriologist who discovered the leprosy
agent — Mycobacterium leprae (bacillus Hansen) and refuted the
theory of heredity of the disease. Gerhard Hansen was born on
July 29, 1841 in Bergen in a large family — the boy was the eighth
child out of 15 [7]. He studied medicine at the Royal University
of Frederick (now Oslo University). He obtained his scientific
degree in 1866. For the next two years, G. Hansen worked at
the National Hospital of Christiania, as well as in one of fis -
ing communities of the Lofoten Islands. In 1868, G. Hansen
returned to his hometown, which at that time was the focus for
the Norwegian studies of leprosy, and became an assistant to the
famous specialist-leprologist D. Danielssen (Daniel Cornelius
Danielssen, 1815-1894) [1], who in 1847 along with dermatolo-
gist C. Boeck (Carl Wilhelm Boeck 1808-1875) co-authored a
study on leprosy, which played a significant role in the research
and treatment of this disease.

Interesting is the fact that D. Danielssen conducted experi-
ments in vivo: he rubbed in his own scratches, or his subordi-
nates, as well as volunteer patients with other diseases, the pus from
leprous nodes in patients with leprosy. However, the infection did
not occur, although these experiments did not go without a trace
for D. Danielssen: he contracted tuberculosis of bones, infected his
wife and four children who eventually all died, while D. Danielssen
himself lived to almost 80 years of age.

If D. Danielssen mistakenly believed that leprosy was a he-
reditary disease [1], then G. Hansen, who travelled extensively
around Norway and assisted patients, put forward the revolu-
tionary hypothesis at that time that leprosy was not a hereditary
disease but a contagious bacterial disease with a chronic course.
Contrary to D. Danielssen’s scientific authority, G. Hansen was
able to maintain excellent personal relationships with him, and
the fact that the organized preventive measures provided a sig-
nificant reduction in the number of new infections only con-
firmed his bold assumptions. This was the impetus for G. Han-
sen to begin his own experimental and epidemiological study. In
his first work, dated 1869, G. Hansen used the term “infectious
substance” and described leprosy changes. However, poor mate-
rial equipment did not contribute to the proper formulation of
the data obtained experimentally.

In 1870, G. Hansen won a grant and was able to improve his
qualification in histopathology in Bonn, where he was super-
vised by Max Johann Sigismund Schultze, 1825-1974 - a promi-
nent German anatomist, zoologist and histologist. The Franco-
Prussian War, which began in the same year, did not contribute
to advanced training, so G. Hansen moved to study in Vienna
[7; 8, p. 297]. In early 1873, G. Hansen became engaged to the
daughter of his mentor D. Danielssen Fanny (Stephanie) (who,
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like other children of D. Danielssen, would soon die of pulmo-
nary tuberculosis) [1; 7; 12]. At the wedding, the newly wed-
ded couple was presented with a new modern microscope, and
G. Hansen zealously began to examine the brown mass charac-
teristic of lepromatous nodes. The result was rapid: on Febru-
ary 28, 1873, he found small sticks that were stacked in equal
rows [13]. The scientist presented the results of his research in a
work that became epoch-making and a year later was published
in the major Norwegian scientific journal, later was translated
into English as Investigations Concerning the Etiology of Lep-
rosy, and in which he discovered the sticks that were tentatively
called “rods” [1].

As R.K. Kannan points out [13], the results of G. Hansen’s
discovery were ahead of his time: some colleagues were quite
skeptical, arguing that he saw the sticks, but whether they cause
the disease is unknown, some scholars mocked the scientist, and
others opposed him in all possible ways. Despite the fact that G.
Hansen did not know how to prove the authenticity of his inven-
tion, his experiments aroused considerable interest among many
researchers from other countries. For example, it is known that a
Swedish veterinarian Edlund tried to appropriate (though unsuc-
cessfully) G. Hansen’s invention.

A similar situation occurred with the colleague of the micro-
biologist-innovator, the future Nobel Prize winner Robert Koch
(Robert Koch, 1843-1910) — dermatologist and venereologist
A. Neisser (Albert Ludwig Sigesmund Neisser, 1855-1916), al-
ready famous at that time for discovering the causative agent of
gonorrhea, named Neisseria gonorrhoeae.

In 1879, A. Neisser came to Norway, and G. Hansen arranged
for an honorary guest for a two-month trip around leprosaries,
showed him 600 patients and provided a considerable amount
of biological preparations. After returning to Breslau, A. Neisser
began to stain bacteria previously detected by G. Hansen and
hypothesized that these bacteria were infected by agents of lep-
rosy, thereby declaring the priority of opening the leprosy patho-
gen [15]. Meanwhile, Koch informed G. Hansen of the success
of his subordinate and introduced him to a new method by which
the sample of infected tissue had to be impregnated with fuchsin
for a day, after which the bacilli of the leprosy became bright red
and clearly differ ntiated. It is natural that G. Hansen decided to
prove his priority for the discovery, and in 1880 he managed to
stain the bacteria of leprosy.

As both G. Hansen himself, and his father-in-law and mentor
D. Danielssen were resistant to leprosy, according to E. Koch’s
suggestion, it was decided to further infect an already sick per-
son in order to obtain biological material to confirm G. Hansen’s
hypothesis. On November 3, 1879, G. Hansen, as chief leprolo-
gist, summoned a 33-year-old leprosy patient Kari Spiessen,
who had been ill with leprosy since the age of 16, and, without
her voluntary consent, wanted to incise her cornea with an in-
fected scalpel. The patient was initially scared and refused, but
Hansen’s colleague reassured her and the woman agreed. When
this story became widely known in the medical environment,
G. Hansen’s actions, despite the pia desideria of the researcher,
were found to be incompatible with the high rank of a doc-
tor, although, on the other hand, the evidence of the scientist’s
guilt was insufficien to conclude [8; 16]. By the King decree,
G. Hansen was deprived of the right to treat patients and was put
on trial, although he retained the position of chief leprologist on
a social basis until his death [18].

Last but not least, the scandal was triggered by A. Neisser,
who published his description of leprosy pathogen and said that
although G. Hansen saw the microorganism, he could neither
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stain it nor prove that it is a bacterium. In addition, A. Neisser
referred to D. Danielssen, as if G. Hansen had not shown him
his bacillus. These statements were aroused an attack of rage in
D. Danielssen, who had collaborated and supported G. Hansen
throughout his life [21]. In addition, G. Hansen received unprec-
edented support from all Norwegian doctors who defended the
great Norwegian discovery: the Norwegian medical commu-
nity, outraged by these events, insisted that G. Hansen submit-
ted explanatory statements to the European scientific journals
in English, German and French. During the trial of G. Hansen,
held on May 31, 1880, each of the interrogated medical experts
confirmed that G. Hansen acted in the interests of the moth-
erland, medicine and science. Despite the fact that G. Hansen
was deprived of the opportunity to treat patients, his authority
in the scientific world remained unshakable: G. Hansen held
many honorary positions, in particular, since 1874 he occupied
the position of director of Bergen Museum of Natural History,
was a member of medical unions, and co-founder of the Leprosy
profile journal. At Berlin Congress of Leprologists, held in 1897,
G. Hansen was recognized as a “famous man” for his brilliant
discovery [16, p. 213], referred to by the Norwegians as “unique
in Norwegian medicine” [11, p. 424]. G. Hansen died of a heart
attack on February 12, 1912. Funeral service of a prominent sci-
entist was held at the museum, which he headed for almost 40
years, and his ashes remain there to this day [10].

Ut supra, another iconic figure in the history of world leprol-
ogy is Albert Ludwig Sigesmund Neisser, the German doctor,
microbiologist, who was jokingly referred to by his students as
“the father of gonococcus”. A. Neisser was born on January 22,
1855, in the family of Doctor Moritz Neisser (1820-1896) in the
small town of Schweidnitz (now the Polish town of Swidnica)
near Breslau (modern Polish Wroclaw). The boy’s mother died
when he was just 1 year old, so he was raised by his stepmother.
After graduating from St. Mary Magdalen High School, where
his classmate was Paul Ehrlich, the future outstanding immu-
nologist and bacteriologist, Nobel Prize winner in Physiology
and Medicine (1854-1915), A. Neisser entered the University of
Breslau, which was considered the top German university, and
also studied at the University of Erlangen for one semester. In
1877, under the supervision of Michael Biermer (Michael Anton
Biermer, 1827-1892), A. Neisser defended his thesis on echino-
coccosis and received his doctorate degree [19, p. 229].

A. Neisser planned to become a specialist in the field of in-
ternal diseases, but due to the fact that his scientific supervisor
did not have a vacant position of an assistant, he accidentally
got to the dermatological clinic of Heinrich Koebner (1838-
1904) and received the position of an assistant of dermatologist
Oscar Simon (1845-1892). It was while working at this clinic
that 24-year-old A. Neisser discovered the causative agent of
gonorrhea in 1879. A. Neisser examined 35 patients: 26 adult
patients with typical purulent urethritis, seven clinical cases of
neonatal infection, and two with ophthalmic manifestations.
Initially, this pathogen was called “micrococcus”, and in 1882
A. Neisser gave it another name — “gonococcus” [2], which was
later changed to the modern one — Neisseria gonorrhoeae. This
discovery was the start of his research career, of which he often
jokingly said later: “What would I have been without the gono-
coccus?” [19, p. 230].

As noted above, in 1879 A. Neisser went to Norway, where
the famous leprologist G. Hansen handed him tissue samples
of patients with leprosy. After returning to Germany thanks to
the latest technology at his disposal, A. Neisser identified the
causative agent of this disease [11, p. 230]. However, this in-
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vention was accompanied by a high-profile international scan-
dal, as A. Neisser declared his priority of the invention of the
leprosy agent, although G. Hansen had done so before. Thanks
to R. Koch’s intervention, this situation was resolved quite dip-
lomatically. In 1880, A. Neisser received the title of Associate
Professor at Leipzig University, and two years later returned to
Breslau at the age of 27 to take up the vacant post of his teacher,
0. Simon, who died of cancer [19, p. 230].

Over the next three decades, A. Neisser made a brilliant
career, not least made possible by the financial support of the
all-powerful Prussian education and culture advisor Friedrich
Althoff (1839-1908), who sponsored A. Neisser for 27 years.
It is because of this support that the dermatological clinic was
founded in Breslau in 1892, built by A. Neisser’s project — a
large, modern 95-seat building with laboratories equipped with
state-of-the-art facilities, lecture halls, a zoo, a museum and a li-
brary. It is natural that this clinic has become a world-renowned
research center.

A. Neisser is known not only as a researcher for gonorrhea,
anthrax, actinomycosis, psoriasis, vitiligo, as a scientist who
proved the tuberculous origin of lupus, but also, above all, as
a scientist who made a significant contribution to the study of
syphilis, which was, like leprosy, a huge medico-social problem
for centuries.

A series of experimental studies on syphilis via inoculation
conducted by A. Neiser led to a high-profile scandal, which,
ironically, was similar to the scandal that at one time explod-
ed around the name of another leprosy researcher, G. Hansen.
A. Neisser was accused of introducing syphilitic serum without
the consent of patients (these were four prostitutes aged from 17
to 20 years) [19, p. 231]. For this experiment, in 1900 A. Neisser
was publicly fined 300 marks. However, neither his reputation,
nor his medical license, or his further scientific career suffered a
significant impact, as the German medical community supported
the scientist [10] (unlike G. Hansen, who was deprived of the
right to treat patients by the King’s decree and was put to trial).
It is worth noting that this scandal undoubtedly had a positive
effect, as it was thanks to him that the first government decree
was issued, according to which the subjects of experiments had
to give informed consent to participate in clinical trials [3].

An important role in further studies of syphilis was played by
scientific expeditions of A. Neisser (which he organized at his
own expense) to the island of Java and to Botavia (the territory
of modern Indonesia), where the Dutch military contingent was
temporarily stationed, and many soldiers were ill with syphilis.
These expeditions enabled the scientist to experimentally inves-
tigate the mechanisms of syphilis transmission, including from a
monkey to a human being. A. Neisser has also made it into his-
tory as an active fighter for the prevention of sexually transmit-
ted diseases through health education and informing the general
public about measures to prevent sexually transmitted diseases
and introducing rigid sanitary measures aimed at minimizing the
spread of syphilis.

Interestingly, A. Neisser argued for the rigid regulation of
prostitution and the strengthening of sanitary measures against
the representatives of this profession. In 1899, A. Neisser co-
founded the German Dermatological Union, and in 1902, the
German Union against Sexually Transmitted Diseases, and he
remained its secretary-general until his death. In 1883, A. Neis-
ser married Toni Kauffmann, a descendant of a wealthy Jew-
ish family who became a constant companion in the scientist’s
life [19, p. 231]. The death of his beloved wife in 1913 had a
negative impact on the health of the scientist who had diabetes,
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nephrolithiasis and cystitis for a long time. In addition, a few
years before his death, A. Neisser unsuccessfully fell and broke
his hip: he did not fully recover from this injury.

A. Neisser painfully survived the outbreak of World War I
and as a patriot of Germany became a signatory to the so-called
Manifesto 93 — “Aufruf an die Kulturwelt” (“To the Civilized
World”), in which the prominent German figures of science and
culture tried to whitewash and justify the war crimes of the Kai-
ser, committed during the first two months of World War I. In
1916, A. Neisser’s health deteriorated sharply after he under-
went the bladder removal at Berlin hospital. A. Neisser died of
septicemia at the age of 62. He bequeathed his house to the city.
In 1920, an art gallery was created in this house. In 1933, the
building was seized by the Nazis and housed a hotel that was
destroyed during World War II. Fortunately, A. Neisser’s works,
which were part of the museum funds, were saved by a doctor
from Schweinfurt by the name of Brock, and now they are stored
in the library of the famous clinic, built by A. Neisser in his time.

Conclusions. Comparative analysis of biographies of the
prominent microbiologists G. Hansen and A. Neisser showed
that despite the desire to serve science and humanity, adherence
to the rules of bioethics, as well as human morality should re-
main an integral part of the activity of any scientist, a physician
in particular. The timely publication of scientific achievements
is a significant moment in the event of disputed questions about
the priority of a scientific discover .
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SUMMARY

GERHARD HANSEN VS. ALBERT NEISSER: PRIORITY
FOR THE INVENTION OF MYCOBACTERIUM LEP-
RAE AND PROBLEMS OF BIOETHICS

'Bieliaieva O., 2Uvarkina O., 'Lysanets Yu.,
3Morokhovets H., 'Honcharova Ye., 'Melaschenko M.

"Ukrainian Medical Stomatological Academy, Department of
Foreign Languages with Latin and Medical Terminology, Pol-
tava, *National Technical University of Ukraine “Igor Sikorsky
Kyiv Polytechnic Institute”, Specialized Department No.4, Kyiv;
SUkrainian Medical Stomatological Academy, Research Depart-
ment, Poltava, Ukraine

The article is interdisciplinary in nature and covers a wide
range of issues in the history of medicine, morality and bio-
ethics. Biographies of the Norwegian microbiologist G. Han-
sen and the German doctor, biologist, syphilologist A. Neisser
are presented. The main attention is focused on the scientific
achievements of these researchers in terms of infectious diseases
and leprosy in particular. The authors focused not only on the
significance of scientific discoveries, but also tried to show that
any scientist, even an outstanding one, remains a person with
his/her unique character, personal life and friendships, authority
in the scientific community and mistakes, desire to gain fame
and recognition. The main focus is on the scientific achieve-
ments of these researchers in the study of infectious diseases and
leprosy in particular. The conflict over the priority for discovery
of the leprosy pathogen has been highlighted. Attention is given
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to the conflict regarding the priority in discovery of the caus-
ative agent of leprosy. The authors compared the impact of the
international scientific scandal on the priority for the discovery
of Mycobacterium leprae, which involved virtually the entire
scientific community of Europe at the time, on both scientists. It
has been shown that most scientists unambiguously sided with
G. Hansen, who was not only the author of the revolutionary hy-
pothesis of the contagious and bacterial nature of leprosy at the
time, but also the pioneer of the causative agent of this disease,
as evidenced by the synonymous name Mycobacterium leprae
— bacillus Hansen. Nevertheless, for a prominent scientist, the
consequences of an unethical experiment on intentional addi-
tional infection of a patient became quite tragic, since he lost his
license to practice medicine, and was put to a trial were his ac-
tions were found to be incompatible with the high-ranking status
of a doctor, even though he was the unsalaried chief leprologist
of Norway until his death. The biography of A. Neisser, who
became the culprit of this high-profile scientific scandal, was
simultaneously studied. It is shown that a series of A. Neisser’s
experimental studies on another threatening disease — syphilis,
by inoculation also led to a scandal, ironically, similar to that
one around the name of Hansen. However, neither his reputa-
tion, nor his medical license, or his further scientific career suf-
fered a significan impact, although it has become a precedent
for obtaining informed consent from persons taking part in clini-
cal trials. The findings revealed that, despite the desire to serve
science and humanity, compliance with the rules of bioethics, as
well as human morality, should remain an integral component in
the work of any medical scientist.

Keywords: leprosy, Gerhard Hansen, Albert Neisser, Myco-
bacterium leprae, problems of bioethics.

PE3IOME

TEPXAPII XAHCEH VS. AJJbBEPT HEWCCEP: ITPHO-
PUTET U3OBPETEHUS MYCOBACTERIUM LEPRAE
N MPOBJIEMbBI BUOOTUKHA

'Beasiea E.H., 2YBapkuna E.B., Ulucaunen 10.B.,
SMopoxosen I.JO., 'Tonuaposa E.E., 'Meaamenko M.IIL.

'VKpaunckas MeOuyuHCKas CmoMamono2uieckas aKademus,
Kagheopa UHOCMPAHHBIX FA3bIKOG C JIAMUHCKUM A3bIKOM U MeOU-
yunckoti mepmunonozueil, Ionmasa; *Hayuonanbuolii mexmu-
yeckutl ynusepcumem Yxpaunwvl «Kuesckuil nonumexnuieckuil
uncmumym um. M. Cuxopckocoy, cneyuanvhas kageopa Ned
SVKkpaunckas meouyunckas cmomamono2uieckas axaoemus,
nayunwviti omoen, Illonmasa, Yxpauna

Crarbsl UMeeT MEXIUCLIUIIIMHAPHBIN XapaKTep U OXBaTbIBACT
HIMPOKUH KPyr BOIPOCOB UCTOPUU MEAUIMHBI, MOpaJId U OHO-
stuku. [Ipencrasnens Ouorpaduu HOPBEKCKOrO Bpaya-MHKPO-
6uosora . XaHceHa 1 HEMEIIKOTO Bpada, OUoJora, CU(PHINI0-
nora A. Heiiccepa. [Toka3ano, 4o j11000# yu4€HbIi, 1ae camblii
BBIJIAIOIIHICS, OCTASTCSI YEIIOBEKOM C €ro yHHUKaJIbHBIM Xapak-
TEPOM, J'[H‘lHOﬁ JKHU3HBIO U ley)l(eCKHMl/l CBA35IMH, aBTOPUTETOM
B Hay4YHOM COOOIIECTBE U (PaTaJbHBIMU OLIMOKAMH, KEJIaHUEM
JO0CTUYb CJIaBbl U IPU3HAHUA. OCHOBHOG BHUMaHUEC aKIEHTHUPO-
BaHO Ha HAaYy4YHBIX NOCTHUIKCHHAX DTUX MCCHC}IOBaTeHeﬁ PIH(l)eK—
[IMOHHBIX 00JI€3HeH U Jienpbl, B yacTHOCTU. OnncaH KOHQIUKT,
CBSI3aHHBIM C MPUOPUTETOM OTKPBITHSI BO3OYIUTEINS JICIPHI.
CpaBHeHo, kakue nocneactsus uist I Xancena u A. Heiiccepa
UMeJ MEXIyHapOAHbIH Hay4HBIH CKaH/Aal OTHOCUTEIBHO MpU-
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oputera OTKpbITHsT Mycobacterium leprae, B KOTOpblii ObLIO
BOBJICUCHO MPAKTUUECKH BCE TOTAIIHEE HAYYHOE eBPOIIeHCKoe
coobuiectBo. [TokazaHo, 4TO OOJIBIIMHCTBO YYEHBIX OIHO3HAY-
HO BCTajo Ha cropoHy I. XaHceHa, KOTOPBIH ObUT HE TOJBKO
ABTOPOM PEBOJIIOIIMOHHON Ha TO BPEMSI THIIOTE3bI O KOHTArHO03-
HO-0aKTepHalbHOM NPUPOAE JIETIPbI, HO U IIEPBOOTKPHIBATENIEM
BO30y/UTENsT ITOH OOJIE3HU, O YeM CBUJIETEIBCTBYET CHHOHH-
MHYHOE Ha3BaHue Mycobacterium leprae — bacillus Hansen.
Hecmotpst Ha 3TO, /Ul BBIIAIOLIETOCS YYEHOTO IOCIEICTBHS
HEITUYHOI'O SKCIICPUMEHTA C YMBIIUICHHBIM JOIOJIHUTEIbHBIM
I/IH(bI/lI_lPIpOBaHI/IeM NAIUECHTKNU CTaJIM JOBOJIBHO TParu4e€CKu-
MH, IIOCKOJIbKY OH HOTEps JULCH3UIO Ha MEAULUHCKYIO
MPAKTHKY, IEPEXKUI CyJ, 110 PELICHUIO KOTOPOro aeictaus I.
XaHcena 6bIJ'[I/I IMPpU3HaHbl HECOBMECTHUMbIMH C BBICOKHMM 3Ba-
HUEM Bpa4ya, XOTsA OH A0 KOHIIA XXU3HHU 3aHUMaJl HOJKHOCTH
BHEIITATHOTO MIaBHOTO Jenpojora Hopseruu. [TapannensHo
uccnenoBana 6uorpadust A. Heliccepa, KOTOpBIil cTasl BUHO-
BHUKOM 3TOT0 FPOMKOTO Hay4HOTO cKkanjana. [lokasano, uto
cepusl 3KCIIEpUMEHTANIbHBIX UCCIIE0BaHUI IpYyroii onacHoi
Oose3Hn — cuduinca, — MyTeM HHOKYJISIIHN, TPOBEISHHBIX
A. HeiiccepoM, Takxke mpuBesia K CKaHJAly, KOTOPBIH, 110
HPOHHUU CYAL0BI, TOXOIUIT HA TOT, KOTOPBI B CBOE BpEeMs pas-
pasuics Bokpyr umenu [. Xancena. Bopouem, HU Ha penyTa-
LIUI0, HU Ha MEIUIMHCKYIO JIMIIEH3UI0, HU Ha JalbHEHIIyI0
Hay4HYy!0 kapeepy A. Heliccepa 3TOT nocagHblil cinyvail cy-
[IECTBEHHO HE IOBJIHSII, XOTS CTAJ HNPELEeJSHTOM IS MOJTy-
YCHUA I/IH(I)Ole/IpOBaHHOFO corjlacus JiMl, NMPUHHUMAKOUIUX
y4acTUEC B KIIMHUYCCKUX HUCIIbBITAHUAX. B BBIBOJIaX OTMECYACT-
Csl, YTO, HECMOTPsI Ha JKEJaHWE CIYKHUTh HayKe U 4YesloBede-
CTBY, COOJIIOZICHNE TIPABUII OMOITHKH, a TAKXKE YeJI0BEYECKOM
MOpaJy JOKHBI OCTaBaThCsl HEOThEMJIEMON COCTAaBIAIOLICH
JEeSITeIIbHOCTH JII000Tr0 Y4eHOT0-MeIuKa.
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KNOWLEDGE, ATTITUDES AND PERCEPTION AMONG PATIENTS TOWARDS CROSS-INFECTION
CONTROL MEASURES IN DENTAL CLINICS IN GEORGIA BEFORE THE COVID-19 PANDEMIC

Chitaladze T., Kazakhashvili N.

University of Georgia, School of Health Sciences, Tbilisi, Georgia

Prevention of cross-infection in the dental clinic is a crucial
aspect of community protection from infection and dental health
care workers should adopt a certain basic infection control rou-
tines while practicing [6]. Both dental patients and dental health
care professionals are at risk of infections caused by various mi-
croorganisms and viruses [8]. Furthermore, nowadays we live in
an era of eco-epidemiology [5,4]. Emerging agents in particular
HCV, HBV and AIDS/HIV, TB and infectious respiratory dis-
eases having different etiologies and others can be also transmit-
ted during dental practice [9]. More recently, the world has been
affected by the coronavirus outbreak (caused by severe acute re-
spiratory syndrome corona virus 2-SARS-CoV-2), which turned
into COVID-19 pandemic and embraced the whole world.
Health organizations recommended strict preventive strategies
for elimination of disease. Despite the considerable emphasis
placed on standardized infection control procedures, it appears
that few dentists have adhered to these procedures in their clini-
cal practice [10]. Even though, there are many studies carried
out with the intention to assess dentist’s knowledge towards bar-
rier technique, a very few studies have reported dental patient’s
awareness about infection control [7]. Importance of patients’
knowledge was acknowledged by Centers for Disease Control
and Prevention (CDC), which developed several online educa-
tional materials to educate the community. It has been demon-
strated that adequate patient education can substantially reduce
cross infection [1]. Identifying KAP of patients towards infec-
tion control methods in dentistry is an important issue. Many
studies indicate that compliance of dentists with infection con-
trol guidelines was not satisfactory. One of the factors that can
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bring changes in the compliance is patient expectation. This ex-
pectation in turn can be influenced by the media, cultural mores,
as well as the patients’ level of education. Knowing patient per-
ception of infection control methods will affect dental practice.
Heightened awareness among patients will hopefully help them
to request and remind members of the dental team to take all
necessary steps to prevent cross-infection to protect both their
patients and themselves [3].

The objective of the study was to determine the level of
knowledge, attitude and perception (KAP) of Georgian patients
towards cross-infections and infection control measures in dental
clinics. Special attention was paid to issues related to the level of
awareness of patients about infections that are quite widespread in
the country, in particular HCV, HBV and AIDS/HIV, TB and infec-
tious respiratory diseases having different etiologies

Material and methods. After being approved by the Ethics
Committee of the School of Health Sciences of the University
of Georgia, this cross-sectional design study was conducted dur-
ing 2019 among individuals from all 10 regions of Georgia and
Thilisi (the capital city). A non-probability convenience sample
method was used. 570 random individuals voluntarily included
in the confidenti 1 study were asked to answer to self-admin-
istrated, close-ended questionnaire to assess their knowledge,
attitudes, perception (KAP), perception and behaviors toward
cross infection control measures in dental clinics. A question-
naire contained 22 questions and consisted of three parts. First
part included socio-demographic characteristics (age, gender,
level of education, occupation, etc.) and respondent’s visits to
the dental clinics; the second part included items to assess the
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awareness and knowledge about the infection spread and con-
trol methods in the dental settings, necessity to use personal
protective equipment that dentists should wear such as gloves,
gown, mask, goggles, etc. The third part included questions to
assess the perceived attitudes and self-reported practices of pa-
tients toward infection control measures. Statistical analysis was
performed using Statistical Package for Social Sciences (IBM
SPSS Statistics, for Windows, Version 23.0. Armonk, NY). Data
was presented using descriptive statistics, the Chi-square tests
were performed to assess correlations. A statistical significance
was considered at P-value <0.05.

Results and discussion. Among 570 participants 71.4% (n
407) were females and 28.6% (n 163) were males. The mean age
was 27.83 years. Students made up 43.7 %. 43% of participants
were employed. 50.7% of respondents were from Tbilisi, 49.3%
were from regions of Georgia. Table 1 shows the demographic
characteristics of study participants and respondents distribution
according to their visits to the dental clinics.

Second part of the study included patients’ knowledge about
transmissible infectious diseases in the dental clinic, transmis-
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sion routes, necessity to use cross-infection barriers and partici-
pant’s perception of the protective function of cross-infection
barriers. In the process of interviewing the respondents, special
attention was paid to assessing their knowledge of infections,
the prevalence of which is quite high in Georgia. We mean such
infectious diseases as HCV, HBV and AIDS/HIV, TB and in-
fectious respiratory diseases having different etiologies. 72.6%,
63.2%, and 62.5% of respondents agreed that they can catch
HCV, HBV and AIDS/HIV respectively during dental treatment,
while 50.5% and 55.8% mentioned about TB and infectious re-
spiratory diseases respectively (Fig. 1). The present study on the
patients’ perception of infection transmission in the dental offic

was carried out in relation to socio-economic groups assessed
according to education level of the participants so as to com-
pare the relative status of awareness at each level. There was a
statistically significant relationship between the level of educa-
tion and knowledge about infectious disease in the dental clinic
(Table 2.) P-value=0.005, 0.002, 0.003, and 0.023 respectively
for HIV/AIDS, HBV, HCV and infectious respiratory diseases,
while the results of Chi-square tests did not show a significant

Table 1. Socio-demographic characteristics of the sample, visits to the dental clinics.

Variables No %

Males 163 28.6
Gender

Females 407 71.4
<20 220 38.6
20-30 196 34.4

31-40 53 9.3

Age

41-50 49 8.6

51-60 31 5.4

>60 21 3.7
High school 85 14.9

Collage 22 3.9

Level of education

Bachelor 291 51.1
Postgraduate 172 30.2
Employed 245 43.0

Unemployed 47 8.2
Occupation Student 249 43.7
Pupil 23 4.0

Retiree 6 1.1
Thilisi 289 50.7

Residence

Regions (10) 281 493
Single 393 68.9

Marital status: Married 163 29.5

Widowed 3 0.5

Divorced 6 1.1

This year 248 43.5
Last visit to dental clinic Last year 158 27.7
2-3 years ago 164 28.8
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relationship between the level of education and knowledge compared to males. There was a statistically significant relation-
about TB. A statistically significant relationship between gen- ship between the occupation and knowledge about HIV/AIDS,
der and knowledge about transmissible infectious disease was HBYV, HCV with P-value=0.004, 0.023, and 0.000 respectively.
found only for HBV and HCV with P-value=0.032 and 0.005 No statistically significant relationship was demonstrated be-

respectively. It is apparent from Table 2 that females obtained tween occupation and infection knowledge for TB and infec-
a higher percentage of knowledge about infection transmission tious respiratory diseases.
72,6
62,5 63,2
55,8
50,5
Yes
22,8 21,4 25,6 23,9 L [ ]
4,7 15, 14213, 6,3 No
i . M Do not knov
AIDS/HIV HBV HCV TB infectious
respiratory
diseases

Fig.1. Distribution of patients’ knowledge of transmitted infectious disease in the dental clinic

Table 2. Distribution of patients’ knowledge of transmitted infectious disease
in the dental clinic according to gender, education and occupation

Gender Education Occupation
Male | Female sil}ilik(lﬂ collage | bachelor ng;(()ist;te er;lep(lio- 11)111(1) eyr;l(-i retired | student | pupil
HIV/AIDS (%)
Yes 552 | 654 | 447 | 727 67,7 61 71,8 59,6 0,5 | 558 | 435
No 264 | 214 | 329 9,1 21,3 22,1 15,1 29,8 167 | 277 | 39.1
ll)(‘r’l;v‘;t 184 | 133 | 224 | 182 1 16,9 13,1 10,6 333 | 165 | 174
%2 (Pvalue) | 5.279 (0.071) 18.774 (0.005) 22.562 (0.004)
Hepatitis B (%)
Yes 54 | 668 | 529 | 59,1 69,1 58,7 73,1 55,3 66,7 | 558 | 522
No 178 | 143 | 212 | 182 14,4 13,4 10,6 21,3 166 | 193 | 174
?{Eélv?/t 276 | 187 | 259 | 182 16,2 27,9 16,3 234 167 | 249 | 304
%2 (Pvalue) | 8.820 (0.032) 26.260 (0.002) 23.539 (0.023)
Hepatitis C (%)
Yes 656 | 754 | 588 | 682 79,7 68,1 82,4 72,3 50 64,7 | 60,9
No 141 | 143 | 224 | 136 11,7 14,5 7.8 14,9 0 20,5 | 174
?(ﬁfv‘it 202 | 103 | 188 | 182 8,6 17,4 9,8 12,8 50 149 | 21,7
%2 (Pvalue) | 10.251 (0.006) 19.608 (0.003) 31.535 (0.000)
TB (%)
Yes 448 | 528 | 40 59,1 55,6 50,5 57,1 51,1 334 | 446 | 478
No 264 | 253 | 318 | 227 23,4 25,6 21,6 234 333 | 29,7 | 26,1
?{E:v‘;t 288 | 21,9 | 282 | 182 21 23,9 21,3 25,5 333 | 257 | 26,1
%2 (Pvalue) | 3.909 (0.142) 9.282 (0.152) 9.035 (0.339)
Infectious respiratory diseases (%)
Yes 51,5 | 575 | 412 | 545 58,1 55,8 59,2 532 333 | 54,6 | 435
No 282 | 278 | 412 | 228 28,2 27,9 25,3 34 167 | 289 | 348
Il)(?lé’\:’/t 202 | 147 | 17,6 | 227 13,7 16,3 15,5 12,8 50 165 | 21,7
%2 (Pvalue) | 2.910 (0.233) 14.712 (0.023) 8.823 (0.357)
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The study describes patients knowledge of infection trans-
mission by saliva, blood, non-sterile instruments and routes of
transmission. 94% of patients agreed with infection transmission
by nonsterile instruments, while only 68.4% and 78.9% agreed
with transmission by saliva and blood respectively. 68.4%, 70%,
and 77.5% of participants agreed about infection transmission
available routes from dentist to patient, from patient to dentist
and from patient to patient respectively. Majority of partici-
pants (97.9%) had positive attitudes towards infection control
measures required during dental practice and agreed that den-
tists should wear gloves while treating their patients. Similarly,
95.6% and 94% agreed that dentists need to wear face mask and
uniform respectively. Only 59.6% of participants agreed about
necessity of goggles usage (Fig. 2). 98.2% confirmed that den-
tists should change gloves for every patient.

97,8 as6 0
596
354
18 04 37 o7 3 3 4.3
|

Use of glove

Use of facemask Use of uniform Use of yeywear

B Always When dentist needsit ™ Do not know

Fig.2. Patients’ knowledge of barrier usage in dentistry

Nearly 65.3% and 71.6% of respondents felt that gloves and
face masks protect both dentist and patient, respectively. How-
ever, 58.4% of respondents believed that wearing of goggles
protects dentist only (Fig. 3).

71,6

65,3
58,4

22,6
21,8 175

93 84 7.9 105
16

5,1

Patient Dentist Dentist and patient Do not know

M gloves facemasks M eye goggles

Fig.3. Participant’s perception of the protective function of
cross-infection barriers

The third part of the study included the questions to assess
the perceived attitudes and practices of patients toward infection
control measures and is demonstrated patients’ particular obser-
vation regarding usage of cross-infection barriers by dentists
during dental treatment.

94%, 73%, 67.4% and 49.5% of respondents agreed that their
dentist always used uniform, gloves, face masks and goggles
respectively. 74.6% of participants could observe, how dentist
washed hands (Fig. 4).

Patients’ attitude and behavior toward poor infection control
measures demonstrated that 5.4% complained about poor in-
fection control measures and refused the treatment, 4% - com-
plained, however continued the treatment, 10.5% continued
the treatment without complaint, 12.5% refused the treatment
without complaint. 67.5% of patients mentioned that treatment
complied with rules of infectious safety. 80% of participants are
concerned about the risk to be infected during the dental treat-
ment. Moreover, 30.4% have ever avoided dental care due to
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the risk of getting infected. 62.5% of participants responded that
they would not receive treatment in dental clinic where HIV
and HBV/HCYV patients are being treated. 51.8% of respondents
considered that they are protected by the medical staff against
infection transmission. 71.4% of patients are satisfied with the
quality of dental services (Fig.5).

04
67,4
485
30,4
17,218.8
I I 13 6 12,1 10,7 13,3 95 !
3 162521 . 14 I
=l Wz m

Always Sometimes Never

73 74,6

Do not know

B Your dentst useseyegoggies W Your dentist uses uniform

m Your dentist uses facemasks Your dentist uses gloves

B Your dentist washes his'her hands

Fig.4. Patients’ observation regarding usage of cross-infec-
tion barriers by dentist

71,4
62,5
51,8
212 21,2 263 27
m B
_n -
Yes No

Do not know

B Would you receive treatment in dental clinic if you know HWV and HBV/HCV
patients treated there?

Do you consider that you are protected by the medical staff against the infection
transmission?

W Are you satisfied with the quality of dental services?

Fig.5. Patients’ willingness to receive treatment in the clinic
in which infected patients are being treated, Patients’ percep-
tion regarding protection from cross-infection during treatment;
Patients’ satisfaction with dental services

To the best of our knowledge, this is the first study done in
Georgia for assessing the KAP of dental patients regarding
cross-infection and infection control in dental clinics. Following
infection control guidelines and use of proper precautions are
vital for preventing transmission of bloodborne infections and
other dentally acquired cross- infections [2]. In this study about
one-third of the participants demonstrated poor knowledge about
bloodborne diseases that may be transmitted in dental clinic and
nearly half of them showed poor knowledge about transmission
of TB and infectious respiratory diseases. Level of knowledge
was affected by several socio-demographic characteristics.
Nearly one-third of respondents had inadequate understanding
of possible routes of infection transmission. Most of participants
had positive attitudes towards using of barrier methods by den-
tist except goggles (59.6%) to prevent spread of infection during
dental practice, indicating a high degree of awareness of such
matters, while nearly one-third of respondents demonstrated
poor knowledge about protective function of cross-infection
barriers. Our findings demonstrate the patients’ concern and
interest towards infection control in the dental office Majority
of patients are concerned by the risk to get infected during the
dental treatment. Moreover, about one-third of them has ever
avoided dental care due to the risk of getting infected. Regard-
ing self-reported practices, about 62.5% of respondents would
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not attend a clinic were HIV/AIDS and HBV/HCV patients are
being treated. On the other hand, it was reported that nearly half
of patients expressed their confidence in the professionalism and
responsibility of the medical team regarding infection transmis-
sion protection. Infection control practices are crucial and im-
portant elements in clinical dentistry as there is an enormous
increase in the prevalence of infectious diseases among dental
patients, especially nowadays, as we live in an era of eco-epide-
miology with global emergence and re-emergence of many com-
municable diseases. Results of the study highlight importance of
the evaluation of patients’ perception towards infectious control
in dentistry as a method to motivate medical staff to promote
safety and increase the quality of dental treatment. In addition,
our data emphasize importance of patient education and their
involvement in their own safety.

Infection prevention in dentistry is an important topic that
has gained more interest in recent years and guidelines for
the prevention of cross-transmission are common practice in
many countries. However, little is known about the real risks
of cross-transmission, specifically in the dental healthcare
setting. A number of cases are probably not acknowledged by
patients and healthcare workers in dentistry clinics of Geor-
gia. For the above reasons, the real risks of cross-transmis-
sion are likely to be higher.

This paper evaluated dental patients needed to be equipped
with better knowledge about cross-infection control through
more extensive educational programs, increasing public aware-
ness on this issue and the information to determine the risk of
cross-transmission of viruses and bacteria that are of particular
relevance in the dental practice environment.

Data of this study will assist in providing baseline informa-
tion while planning effective and efficien public awareness
measures on infection control measures in dentistry in Georgia.

There is therefore a need for prospective longitudinal research
in this area, to determine the real risks of cross-infection in den-
tistry. This will assist the adoption of effective hygiene proce-
dures in dental practice.
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SUMMARY

KNOWLEDGE, ATTITUDES AND PERCEPTION
AMONG PATIENTS TOWARDS CROSS-INFECTION
CONTROL MEASURES IN DENTAL CLINICS IN GEOR-
GIA BEFORE THE COVID-19 PANDEMIC

Chitaladze T., Kazakhashvili N.
University of Georgia, School of Health Sciences, Thilisi, Georgia

Problem of cross-infection and infection in dental practice has
become a matter of public concern. Changing public expecta-
tions for cross-infection control could improve safety precau-
tions of dental care. Goal of the study was to determine the level
of Knowledge, Attitude and Perception (KAP) of Georgian pa-
tients attending dental clinics regarding cross-infections and in-
fection control measures in dentistry. A cross-sectional study was
conducted among 570 participants from all 10 regions of Geor-
gia and Thilisi (the capital city) during 2019. A standardized,
confidential, self-administered, close-ended questionnaire was
used to assess respondents’ knowledge, attitudes, self-reported
practices, perception and behaviors toward cross-infection con-
trol measures in dental clinics. 71.4% (n 407) of participants
were females and 28.6% (n 163) were males. 72.6%, 63.2%, and
62.5% of respondents agreed that they can catch during dental
treatment HCV, HBV and AIDS/HIV respectively, while 50.5%
and 55.8% mentioned about TB and respiratory infectious (RI)
diseases respectively. 80% of participants are concerned about
the risk to be infected during the dental treatment. 62.5% of
participants responded that they would not receive treatment
in dental clinic where HIV and HBV/HCV patients are being
treated. Overall, the study suggests that participants’ knowledge,
attitude and perception regarding cross-infection control in den-
tistry need some improvements. This study will assist in plan-
ning more effective interventions to enhance public awareness
about infection control in dentistry in Georgia.
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PE3IOME

3HAHUSA, OTHOIIEHHUE U BOCIIPUSTHE CTOMA-
TOJOI'MYECKUX NAIUMEHTOB K MEPAM IIEPE-
KPECTHOI'O HWH®EKIIMOHHOI'O KOHTPOJISA B
CTOMATOJIOIT'MYECKHUX KJIMHUKAX B I'PY3UHA 1O
HNAHAEMHAH COVID-19

Yurananse T.A., KazaxamBuau H.A.

Yuusepcumem ['pysuu, Illxora nayx o 30oposve, Tounucu,
Tpysus

[Ipobnema mepekpecTHOH WHOEKIUH B CTOMATOJIOTHYECKOM
MPaKTUKE CTaja IMPEIMETOM OOIIECTBEHHOTO OeCMOKOHCTBa.
V3menenne OOIIECTBEHHBIX OXHJIAHHH OTHOCHUTEIBHO Iie-
PEKPEeCTHOr0 MH(EKIHOHHOTO KOHTPOIS MOTYT YIyYIIUTDH
MepHl MPEJOCTOPOKHOCTH CTOMATONOTHYeCKHX ycuyr. Lle-
IBI0 MCCIIE0BAaHNUS OBITO ONpEeeNeHHe YPOBHS 3HAHHMH, OT-
HomeHuss u npakTtuku (KAP) rpy3wHCKHX ManueHTOB, II0O-
CEMAIOMMX CTOMATONOTHYECKHE KIMHUKU, B OTHOIICHHH
MePEeKPECTHBIX HH(EKnnit 1 Mep HHPEKITHOHHOTO KOHTPOJIS
B cTomaroniorud. B teuenue 2019 roma OblI0 MpoBEACHO Tie-
pekpecTHOe uccienoBanue cpeau 570 ygacTHUKOB u3 Bcex 10
peruonoB I'py3un n TOowmnucu. CraHgapTu3npoBaHHAs, KOH-
¢buneHnuanbHast, 3aKpbITas aHKeTa A CaMOCTOSTEIHHOTO
MIPUMEHEHHNS NCIOIb30BaNach JUIsl ONEHKH 3HAHUH- OTHOIIE-
Hus-npakThku (KAP) pecrioHIeHTOB B OTHOIIEHUH KOHTPOJISI
MePEeKPeCTHON MH(EKIHH B CTOMATONIOTHIECKUX KIMHHKAX.
AHanu3 JaHHBIX BKIIOYaN TAOTHIBI paclpeeNeHus] YacToT.
71,4% (n 407) y4acTHUKOB OBLIH >KeHIINHBI, 28,6% (n163)
OBLTH MYXUYUHBL 72,6%, 63,2% 1 62,5% 20% pecrnoHmIeHToB
COTJIACHIINCH C TeM, YTO BO BpEeMs JEUCHHS OHU MOTYT 3a-
pasutbes renarutom C, rematurom B u BUY /CITU/L coot-
BETCTBEHHO, B TO BpeMs kak 50,5% u 55,8% ymomsaymu o
TyOepKyne3e U HHPEKIIMOHHBIX 3a00ICBaHMSX IbIXaTeIbHBIX
myTedt cooTBeTCTBEHHO. 80% yJacTHHKOB 00€CIIOKOCHBI PH-
CKOM 3apakeHHUs BO BpeMs JedeHus 3y0oB. 62,5% ydacTHH-
KOB OTBETHIIH, YTO HE MOCETAT CTOMATOJIOTHYECKHE KIMHUKH,
rae aedarcs nanueHTsl ¢ BUY u rematutom. B mienom, ncciemo-
BaHNE MOKAa3bIBACT, UTO 3HAHMS, OTHOIICHUE U MTPAKTHUKA yJacT-
HUKOB B OTHOIICHNH TIEPEKPECTHOTO HHPEKITHOHHOTO KOHTPOJIS
B CTOMATOJIOTHH HYXJAIOTCA B HEKOTOPBIX YIyUIIEHUSX. DTO
HCCIIeIOBaHNE MOCTYKUT TUIAHUPOBAHUIO Ooliee 3 (HEKTUBHBIX
Mep /IS TOBBIIICHHUST OCBEIOMIICHHOCTH obmiectBa 00 mHpek-
IIHOHHOM KOHTpOJIE B cTOMaToiorun B [ py3nm.

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

Agboydy

3530963900l 3m©bs, sdM o o gds s s fds LHMm-
dosBmmmyogdo  geoboggool  xge®gwobo  0bygdiool
30b6BGmMEol  ©mboldogdgdol dododon Covid-19  356-
©gdosdpyg Lods®mgganmTo

0. Bo@ognady, b. gobabsdgoaro

Lododmggerml  9boggdlbodgHo, xsbddmgamdol  g3-
609®93930L Lgmeas, mdogobo, bsJoGmggenm

bEmIs@mama oo Indboby@gdol @@ml gobgomes-
oo xgoMgeobo 068930900  Labmasomgd@ogo
X obdOmgemdols 3Mmodmgde  yowsodis.  jerobogsdo
06939J(30900L  3mbAOM@ol dododmn 353096¢ms 2obe-
©ogr  dm@meobgol  Yggdanos  LHMIsGmeEmyog@o
LgAgolgool glog@mbmgdol aogdxmdglgds. jgeggols
dobobl  (oddmopagbos  LoJodmggmml  35309bGms
(3M©65-©5dM JoE o gdo-3MsJBo ol YL ogens-dg-
adligds  LAmIsGmamaoy®  gaobozgddo 0bgglcogdo
30b6BGmMEol bmdgdols  Jododm.  xgs®geob-Lgdcog®
330 g3od0 Imbsfoamgmds doomem Lsdo@mggaml smogy
A930mbols s mdoamolols 570-s @glsmegb@dds 2019
Jaool gobdoganmdsdo. LEHmds@mmmyoyg®o geoboggools
X850 9006-06939J309M0 30bBOMEol bmdgdols globgd
dobofoggms  30m©bs-sdm jowgdgagds-smJdol  (KAP)
Ygbogalbgdanom 25dmygbgdga o0dbs mgomswdobol@@o-
b0 Jombgo®o, Jnbsfomgmds ogm  bgdoymuaom-
b0m0 s obmbodyg®o. dmbsigdms sbognobo Imoisgws
Lobdodol aobofogmgdol b@oamgdl. gganggsdo dmbo-
Joggmds dJoowm 714% (n=407) Joends o 28.6% (n=163)
d0d53030s.  podmgomnbymms  72.6%, 632% ©s 62.5%
905bbdgds, @M LEMIsGmemaogdo  d3@bognmdolisls
Ygbodgoms HCV, HBV s s0g/doplols gopowgds dgb-
od5d0bo; dbmerme 50.5% ©s 558% ombodbogl G-
490 39e0mbobs s 06g39]3ogMo Agbdo@s@m@ygao ©s-
535093980 aoo©gdols gbsdan gdenmdsl. dnbsfoagms
80%-L omgenggol  LEHmIsGmmmyoyg®o  d39@bsgmdols
©Omb  0bgozodgdol @olgo. @gbdmpgbBms 62.5%-3s
93sbgbs, AmI obobo o 0d3@boggdebgb 03 LEHm-
doBmmmyog®  3eobogsdo, Lbowsi doplboms s Jgds-
H0HJOo0m 06x03E0M OPE 3530963 gl 33@Mbogmdgb.
Log@mm  xsddo, jgeggs ohggbgdl, dmd dmbofoggms
3MEbsL, ©odm ogdygmgdsl ©s  3MsdBogel  LEmIs-
BMEma09®Ho  ganobozgdol 068930900l 3WbE@MEols
db@0g 25033990 2o7dxmdglgds Lkodgds. gl 3geng-
3> byl IguTgmol Lods@mggarm@o LEmds@memyools
M do 06¢39]300L gmbG@Mmarols Igbobgd Labmaswmy-
b0l 36MmbogMgools sdomen gdsl.

166



GEORGIAN MEDICAL NEWS
No 12 (309) 2020

3BTAHA3MSA KAK CIIOCOB PEAJIN3AIIAN ITPABA YEJTOBEKA HA JOCTOHHYIO CMEPTH

'Bposko H.H., 'Cumakosa C.H., ’Komapuuukuii B.M., *Cat6anam U.B., *IlInexosa I1.1O.
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ITpoGniema NMIICHHS YeNIOBEKa KU3HU Bceraa Oblla MPOTH-
BOPEYMBOI, YTO JIeNIaeT HEBO3MOXKHBIM IIOJIHOE OCO3HAHHE U
HOpMaTHBHOE ee 3aKperuienne. HecMoTpst Ha BO3MOXXHOCTH Me-
JIMLMHBI TPOUIEBATh )KU3Hb YEJI0BEKa Pa3INYHbIMH OICPKHU-
BAIOIMMH MEPaMH JJaXe IPU CMEPTEJIbHBIX OO0JIE3HSX, JO0CTOMH-
HOE COLMAIbHOE CYILIECTBOBAHHE YEI0BEKA MHOTA CTAHOBUTCS
HEBO3MOXKHBIM. [103TOMY BOIPOC OOJICTYECHHS YEIOBEYECKHX
CTpaJlaHuii, 'yMaHHOTO OTHOLICHHUS K YEJIOBEKY M €ro JKM3HH, a
TaKXKe peaau3alus npaBa 4eJ0oBeKa Ha CMEPTh € TIOMOLLBIO PO-
Leypbl SBTAHA3UH IPUOOPETACT aKTyaIbHOCTh BO BCEM MHUPE.

OKOHYATENBHOM TTO3UIINH 10 TIOBOALY JIeTalIM3alliK IBTaHA3UH
emie He copMUPOBAHO, TTOITOMY OHA BCeraa OyaeT BOIPOCOM
13 KaTeropuu «ObITh WK He ObIThy. Kakmoe obiiecTBo, crpa-
Ha M 4eJIOBEeK Bcerna OylyT CTOSTh Mepes BIOOPOM, KOTOPBIi
JIOJDKEH ObITh I'APaHTHPOBAHHO 3aKPEIIEH Ha TrOCYIapCTBEH-
HOM ypoBHe. VcXo/ist U3 BBILICH3IIOKEHHOTO, IPaBOBast OLICHKA
9BTaHa3MH, €€ KBATU(UKALMSA C TOYKH 3PEHHUs HALIMOHAJIBHOTO,
0COOEHHO YroJOBHOIO 3aKOHOJATEIbCTBA ABJISICTCS BECbMa aK-
TyaJbHOH.

OTCyTCTBHE B 3aKOHOJATENILCTBE YKPAHHbI IPABOBBIX AKTOB,
perIaMeHTUPYIOIMX TIPOLEAYPY IBTAaHA3MH U MEXaHU3MBI €€
pErylupoBaHus, HE NPEIOCTAaBIAIT BOSMOXKHOCTb OCYIIECT-
BIIAITH €€ [IPABOBYIO OLICHKY, MCK)XalOT 0ObEKTUBHOE ITOHUMa-
HHe (EeHOMEHA 3BTAaHA3MU U HEOOXOAMMOCTH €€ JIeralu3alu.
3anperas 3BTaHA3UIO, TOCYAAPCTBO JIMIIACT YEIOBEKa IpaBa
pacnopshKaThCst CBOCH JKH3HBIO, UTO SIBJISCTCS aHTUTYMAHHbBIM U
0e3HpaBCTBeHHBIM. [Ipr3HaHue MpaBa yenoBeKa Ha JOCTOMHYO
CMEpTh 3aKPEILUICHHOE 3aKOHO/ATEICTBOM U €0 HOPMATHBHOE
pEeryjIupoBaHHUE ITO3BOJUT HNPHU3HATH LEHHOCTh YEJIOBEYECKOM
XKH3HH, €€ COLMAIbHYI0 3HAYMMOCTb, NPUBEAET K aOCOIIOTHO
HOBOMY NOHMMaHHIO 4YEJIOBEKAa, KaK YHHKAJIBHOIO CyILIECTBa,
YBaKEHUIO €r0 B3MIAI0B, YOXKICHUH, KETaHUI U CTaHEeT OCHO-
BaHHUEM JUISl [IPOBECHUS [IPOLIE/LYPbl 3BTAaHA3HH.

Llenbto uccieoBaHUs SBISETCS OCYLIECTBICHHE KOMILICKC-
HOro aHajim3a ()eHOMEHA SBTAHA3MU B KOHTEKCTE peall3alluy
IpaBa 4eJIOBEKA HAa CMEPTh Ul €¢ JIeTalM3alui B YKpauHe;
OCHOBHO# 3a/1a4eii — 00006uwmTh onbIT ctpan EC o Bompocy Jie-
raju3alyy U NPOBEACHUS 9BTAHA3HU U C YYETOM DPE3yJIbTaToB,
OIPEJCINTh OCHOBHBIC IIyTH COBEPLICHCTBOBAHHUS 3aKOHOMA-
TEJIbCTBA YKPAHHBI B 3TOM BOIPOCE.

Marepuaia M Meroabl. Jlii JOCTHXKEHUS IOCTABIEHHON
LEJN HCIHOJIb30BaHbl OOLICHAYYHBIC M CIICLUAIBHBIE METOIbI
MO3HAHUS: ANUAJEKTHYECKUI METOA — JUlsl NOUCKa aJIeKBaTHBIX
MOJIXOJI0B K PELICHUIO TEOPETHYECKHX M IPABOBBIX IpodieMm,
BO3HMKAIOIIUX IIPU NPABOBOM PEryJIMPOBAHUH TIPOLELYPHI IB-
TaHa3MM; CUCTEMHBIN METOJ — U1 MCCIIEIOBAHMS [paBa 4elio-
BEKAa Ha CMEPTb KAK OJIHOW M3 COCTaBJIAIOLICH ITpaBa Ha XKU3Hb;
(yHKIMOHAIBHBINH METOZ — U1 yCTAHOBJICHUS CyObEKTOB IIPO-
Leypbl 9BTAHA3MH; aKCHOJOTHYECKHI TOAXO0M — IPH Ompee-
JICHUH COZIepKaHMs 3BTaHA3UM KaK CIIoco0a pean3aluy npasa
YeJIOBEKA Ha I0CTOMHYIO CMEPTh; CPaBHUTEIbHO-IIPABOBON Me-
TOJ TIPUMEHSUICS [UIsl aHAJIM3a MPABOBBIX AKTOB IO BONPOCaM
OpraHu3alMy ¥ NPOBEACHUsS 3BTaHA3UU M (OPMYIMPOBAHUS
MPEUIOXKEHHUHT 110 yCOBEPILICHCTBOBAHHIO YKPAHHCKOIO 3aKOHO-
JartenbeTBa; (GopManbHO-TOrHYeckuii Metox — it popmysu-
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POBaHHsI aBTOPCKOTO MOHSTHUS 3BTAHA3UM M ONPEETIeHHs Mpo-
HEyphl €€ JIeTalu3alul B YKpauHe C y4eTOM KOMIUIEKCHOTO
aHaJIM3a eBPOIEHCKOro 3aKOHOIaTENbCTRA.

Pe3yabTarsl 1 o0cyxkaeHne. Jemanasus. uzbasienue yeno-
6exa om cmpaoanuil unu youticmeo?

I'ymaHu3alus 3aKOHOAATEIbCTBA W (HOPMHUPOBAHHE IIpaB
YeJI0BeKa UYETBEPTOTO MOKOJIEHHsI CTAaBUT MEPe] MHPOBBIM CO-
00I11eCTBOM BOIIPOC, YTO SIBIAETCS LIEbIO JIFOOOTO MPaBOBOIO
U JIEMOKPATUYECKOTO rOCyAapcTBa — JKM3Hb YEJIOBEKa U €€ 3a-
LIMTa WK 00ecriedeHue JOCTOMHOIO CyliecTBOBaHM. YenoBek
U €T0 XKN3Hb, KaK OOIENPU3HAHHAS IEHHOCTb, HAXOAAT CBOE 3a-
KPEIUIEHHE B MEXyHapOIHbIX HOPMAaTHBHO-MPABOBBIX aKTaX,
cpeau kotopelx EBporeiickas KOHBEHLUS 110 IpaBaM 4eJIOBEKa
(p-2), Beeobmas nexnaparus npas yenoseka (p.3), MexayHa-
POAHBIN MAKT O TPAXIAHCKUX M MOJIUTHYECKHX IpaBax (p.6),
Kongenuwust o mpaBax pebeHka (p.6), Konsenius o 3amuTe npas
4ejoBeKa M OCHOBHBIX cB0oOOx (p.2). Bce BwlmenepeuncieH-
HBIE aKThl TapaHTUPYIOT HEMPUKOCHOBEHHOCTh YEI0BEUECKON
JKM3HHU, OJHAKO HE TO3BOJISIOT YEJIOBEKY PaclopsKaThCs €10
HECMOTPS Ha TO, YTO >KU3Hb YEJIOBEKa He SIBISIETCS COOCTBEH-
HOCTBIO TOCY/IapCTBA U TOJBKO CaM 4YeJIOBEK MMEET IPaBO Ca-
MOCTOATENBHO pPellaTh, KOIJa 3aKOHYUTCS 3TOT mporiecc. Peus
UIET O HOPMATHBHO 3aKpENIEHHOW BO3MOKHOCTH UEIOBEKa
YHTH U3 )KH3HU B UCKITFOUUTEIBHBIX CITy4asX MPU HATMIUU UMe-
IOIUXCS MEAWIMHCKUX TOKa3aTeneil: Tsbkenas Heuslednmas
6011e3Hb, IEPEKUBAHUE NOCTOSHHBIX (PU3MYECKUX MYK U CTpa-
JIaHUH, BBI3BAHHBIX 0O0JIE3HBIO, HEBO3MOXKHOCTh ITOJHOLEHHOTO
JOCTOMHOIO COLMAIBHOTO CYIIECTBOBAHUS M M30aBIEHHUS OT
MyueHuil. [IpaBo Ha cMepTh SBIAETCS HEOTHEMJIEMON YaCTbIO
U CPEACTBOM IIOJHOM peann3alyy rpasa Ha xu3Hb [4, c. 178].
CrenoBaTesibHO, 3HAUMMbIM (DaKTOPOM SBIISIETCS TyMaHHOE OT-
HOILIIEHNE K YeJIOBEKY M 3aKPEeIlVIEHHE B 3aKOHOAATENIbCTBE €ro
npaBa Ha CMEpTh, KOTOPOE JIOJDKHO OBITH OOAYMAaHHBIM M CO-
3HATENIbHBIM BOJIEU3bABIECHUEM, MPHUHATBIM C yYETOM U KpH-
THYECKMM MOHMMAaHHEM BCEX MOCHEJICTBUH TAaKOro IeWCTBUS.
NMeHHO 3BTaHa3us CiocoOHa 00ECIeYNTh PeaI3aluio IPHH-
I1I1a TyMaHU3Ma — OJJHOTO U3 OCHOBOMOJIAralomIuX MPHHIUIIOB
npapa, IO3TOMY MPaBO Ha IBTAHA3UIO — 3TO MPABO HE PAIN BCEX,
a 17151 KOHKPETHOM IPYTIIBI JII], KOTOPBIE B CHITY ONPEIEIEHHBIX
00CTOSATENILCTB HYXKJIAI0TCs B Hell [4].

CaMo HOHATHE «IBTAHA3US» SABIISETCS MOIMCEMAHTHUECKUM,
coueraer B ce0e MeIUIUHCKHI, OMOTOTHYeCKUil, peTMTMO3HBIH,
MIPABOBOM, MOPaJIbHO-ITUUECKUH aCMEKThbl, YeM M BbI3BAHO HE-
O/IHO3HAYHOE OTHOIICHHE COLMyMa K 3ToMy (eHOMeHy. AHa-
JM3UPYS TPYIbl CIIEUUAIUCTOB B oOnactu Meauuumuel JHx. Ie-
peiipa, P. Xakcreiibna, A. Ilatmia cieayer OTMETHTb, YTO
9BTAHA3UIO OHH ONPEETISIOT KaK AESHUE, COBEPIIEHHOE BpaueM
C LIEJIbI0 HAMEPEHHO NPEKPATHTh KU3Hb HEM3JIEUUMO OOJIBHOTO
4eJioBeKa 1o ero npocsbde [8,11,12]. OgHako cymecTByIOT ele
PsII IPU3HAKOB, KOTOPBIE XapPAKTEPU3YIOT IBTAHA3UIO, TI0OITOMY
HOJICPKUBAS TAKYO TO3ULUIO HEOOXOAMMO YUUTHIBATD, YTO IB-
TaHa3uel sIBIeTCs JesTHUEe MEAUIIMHCKOTO PaOOTHHKA, KOTOPOe
HAIPABJICHO HA NPEKPAICHUE >KU3HH HEU3JICYUMO OOJIBHOTO
HALMEHTA C LEebl0 yOepedb ero OT HeBBIHOCUMBIX CTPaJaHMii,
10 Npock0de caMoro GOIBHOTO MIIM €ro 3aKOHHBIX MPEeCTaBUTE-
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JIel, B cilydasx, KOIja caM IalUeHT He B COCTOSHUM O3BYYUTh
TaKoe XEJaHUE CAMOCTOATENIbHO M, €CTECTBEHHO, TOJIBKO IPU
HAJIMYUM MEIUIMHCKUX TOKa3aHUH O TOM, YTO €ro IOJHOLIECH-
HOE, TOCTOHHOE COLMAJILHOE CYILIECTBOBAHNE HEBO3MOXKHO.

Bonpoc npumMeHeHus 3BTaHAa3UU 1O CEH JE€Hb SBISICTCS
JIUCKYCTA0CJIbHBIM HE TOJILKO B YKpauHe, HO U BO BCEM MUPE,
U OCTaHEeTCsI TAKOBBIM 10 (OPMHPOBaHUS B OOIIECTBE MOJ-
HOLICHHOTO I[OHUMAaHMs HEOOXOIMMOCTH INPHU3HAHUA IpaBa
YeJI0BEKa CaMOCTOSTENBHO PACIOPSIKATLCS CBOCH JKU3HBIO.
VYKpauHCKOe 00LIECTBO HEOAHO3HAYHO OTHOCHTCS K IPOIle-
Jlype 3BTaHA3UU U HE BCEr/a IPUHUMAET JKeIaHHUEe YeJIOBeKa
y#TH 13 ku3HH. OO0 3TOM CBHUJICTEIBCTBYET OTCYTCTBUE JIaH-
HOT'O MHCTUTYTa B YKpauWHE U KaKUX-JIHOO NMPaBOBBIX HOPM,
perIaMeHTUPYIOHUX 3Ty NPOLEaypY.

JlelicTBy1o11I€€ 3aKOHOJATENBCTBO YKpPAUHbI CTPOrO  3aripe-
IaeT COBepLICHHE 3BTaHa3uu B Jito6oi (opme. HopmarusHoe
3aKpeIUICHUEe DBTAHA3UU COACPKUTCS B 4. 7. cT. 52 3akoHa
VYkpaunbl «OCHOBBI 3aKOHOJATEIbCTBA YKPAUHBI O 3JIPaBOOX-
paHEeHUW», II€ YKa3aHO, YTO «...MEIUIMHCKUM PaOOTHUKAM 3a-
IpelaeTcs OCYIIECTBICHUE 3BTaHA3UU — IPEIHAMEPEHHOIO
YCKOPEHHUSI CMEPTH WJIM YMEPIIBICHNE HEU3JICUUMO OOJILHOTO ¢
LEJIBIO TIpeKpaleHus ero crpaganuii» [3]. CornacHo m. 1 aToi
K€ CTaTbU 3alpeIleHO IPUMEHEHHE TaCCUBHOW 3BTAaHA3UH, «...
MEIMIMHCKHE PaOOTHUKHM 00s3aHbI OKA3bIBaTh MEIUIINHCKYIO
IIOMOIIb B IOJHOM 00bEME IMalMeHTy, KOTOPBIH HAaXOAUTCS B
HEOTJIO)KHOM COCTOSIHMM, a aKTUBHBIE MEpbI 10 HOAJEPIKaHHIO
KU3HU TALMEeHTa MPEKpalaoTcs B Cilydae, KOIZla COCTOSHUE
YeJI0BEKA OMPECISICTCS] Kak HeoOparumas cMepTth» [3].

Ipsimoe ykazaHue Ha MpoLERypy IBTaHA3HU B KaKOM-JIHOO
HOPMaTHUBHO-IIPABOBOM aKT€ YKPauHBI OTCYTCTBYET. DBTaHA3MS
KOCBEHHO YIIOMMHAeTcs UMb B 4. 4 cT. 281 I'paxknaHckoro Ko-
Jiekca YKpauHsl, e 3auKCHpOBaHO, YTO «3alpenaeTcs yI0B-
JIETBOPEHHE NMPOCHOBI (PU3MUECKOTO JINIA O MPEKPALICHHU €ro
KU3HW» [6]. OnHAKO, yUNUTHIBast 0COOCHHOCTH 3BTaHA3UHU, CPEIU
KOTOPBIX KJIIOYEBOW SBJISIETCS COBEPIIEHHUE NESHUS CIELHUallb-
HBIM CyOBEKTOM, B YaCTHOCTH MEAULMHCKUM PAaOOTHUKOM, HE
COBCEM IOHATHO, YTO UMEET B BUY 3aKOHOZATENb, yCTaHABIM-
Basi TAKOH 3arper.

YronoBHbIN Kozeke Ykpaussl (nanee — YK Vipaunsl) He co-
JIEP’)KUT HOPMBI OTHOCHUTENIBHO YOWIICTBA, COBEPILEHHOIO I10
npock0e MarKeHTa Wik 110 MOTHBaM YyBCTBA JKAJIOCTH K HEMY,
a cJIeI0BaTeIIbHO, JAaHHOE JIesIHUE KBATH(UIMpyeTes 1o 4. 1 CT.
115 YK VYkpaunsl, To ecTh Kak MpocToii cocTaB youiicTsa [2].
Heo0xoaumMo 0TMETHTh, YTO 3aKOHOAATEIb JIMIICHUE KU3HU I1Y-
TEM 3BTAHA3UU HE OINpeessieT Kak cMArdarouiee o0CTOsTeNb-
CTBO NPHU HA3HAUYCHUU HaKa3aHUs, HECMOTPs Ha TO, 4TO B 4. 2.
cT. 115 YK VkpauHbl OTMEUEHO: «IpH Ha3HAYECHUM HaKa3aHUS
CyIl MOKET IPU3HATH CMATYAIOLIUMU U Ipyrue 00CTOATEIBLCTBA,
He ykaszaHHble B 4. | cT. 115 YKVY» [2], Tem cambIM J1o1ycKas Be-
POSATHOCTb NPHU3HAHUS JIMIICHUS )KU3HU IIyTeM 3BTaHa3UH, KaK
cMsryaromiee 00CTOSTENbCTBO.

AHanM3Upyst TaKOM TMOIXO0J 3aKOHOAATENs K KBalu(UKaIuu
9BTAHA3UM CJIEIYeT OTMETHTh, YTO OH SBJISIETCS KPUTHUECKU
HENPaBUIBHBIM KaK C TOYKH 3pEHUs IpaBa, TaKk U ¢ TOUYKH 3pe-
Hust Mopani. KBanuduimpys 3BTaHa3Hio Kak MPOCTOH COCTaB
yOHiCTBa, 3aKOH CTaBUT 3HAK PABEHCTBA MEXKIY IBYMs COBEp-
IICHHO Pa3HbIMU JICSIHUSAMM: JIMIICHHEM JKU3HU IIyTeM 3BTaHa-
3UU U YMBIIUIEHHBIM YOUHCTBOM 110 MOTHBAaM MECTH, PEBHOCTH,
JIMYHOW HETIPUSI3HU, MEXIy OCO3HAHHBIM U JKEJIAaHHBIM yOUii-
CTBOM 4YeJIOBEKa B PE3ylIbTare KaKOro-TO JINYHOTO KOH(IHKTA
W JIMIIEHUEM KH3HU YeJIOBEeKa, KOTOPbI OO0JIeH cMepTelbHOU
WIN HEeU3JIe4uMol O0JIe3HbIO, UCTIBIThIBAs MYKU M CTPaJaHusl.
OueBUIHO, YTO TAKOE COOTHOIIECHUE JIEHCTBUH CBOAUT HA HET
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BCE 3aJlaud YroJOBHOTO 3aKOHOAATENBCTBA W MEXaHU3MbI 3a-
[IUTHI TIPAB YEJIOBEKA B OTHOIICHUU MPECTYIUICHUH TPOTHB €r0
JKU3HH | 3710pOBbs. Takum 00pa3oM, SBTaHA3Msl, KaK yrOJIOBHO
Haka3yeMmoe JesiHue, He UMEET COCTaBa IPECTyIUICHUs, T.€. He
COZICP)KUT BCEX HEOOXOMUMBIX KOHCTPYKTUBHBIX TIPU3HAKOB JIJISI
BBIZICJICHHS €€ B TPYIIY NMPECTYIUICHUH MPOTUB XKU3HH H 3710-
POBbsI UEJIOBEKA.

OTCyTCTBHE KPUTHYECKH 3HAYMMBIX aCHEKTOB B CYObEKTHB-
HOM ¥ 0OBEKTHUBHON CTOPOHE ITOTO JACSHUS, B YACTHOCTH JIMIIIE-
HUEC KU3HH CMEPTEIHLHO OOIBHOTO MAaI[MEeHTa, HE MOKET Xapak-
TEPU30BAThCA KaK MOCATATeIbCTBO HA €r0 )KU3Hb, IOCKOJIBKY HE
COZICP)KUT OOIIECCTBEHHO OMACHBIX MOCICACTBHM, T.C., TOCKOJIb-
Ky 9BTaHa3Ms ABJISETCA peann3alyeii npaBa Ha CMepTh KaXX0ro
YeJIOBEeKa, TO U KacaeTCs OHA UCKIIIOUUTENILHO CaMOM JIMYHOCTH
U €€ MHTEepPEeCOB, a CIJIeJ0BATEIbHO, HE HAapyLIaeT OOIIECTBEH-
HBIU MOPSIIOK, KOHEYHO IPH YCIOBUH, YTO OHA OCYILIECTBISAETCS
10 HEOJJTHOKPATHOMY CO3HATEJIbHOMY BOJICU3bSBICHUIO OOJIBHO-
IO M UCKJIIOUUTENILHO KaK €ro JJ00pOBOJILHOE JKeJIaHUE.

CrnenyeT NMOHUMAaTh, YTO IpeKpalas XU3Hb OOJIBHOIO I10
ero TpeOOBAaHUIO, KOTJAa MMECTCS MOATBePIKICHHBIN (akT He-
BBIHOCHMBIX MYK OT HEM3JICUMMOW MM JUIUTEIbHOW Oose3HHu,
KOTOpasi HCKIIIOYAET JIOCTOWHOE YeJIOBEYECKOEe CYIIIECTBOBAHHE,
a TaKk)Ke MPU HEOJHOKPATHOM JKEJTaHHH MAlUCHTa YHTH U3 JKU3-
HU CYOBCKT 3TOTO JIEHCTBHUS HE UMEET HU YMBIC/IA, HH MOTHBA
npecrtyruieHns. [109ToMy B IeSTHUN OTCYTCTBYET CyObEKTHBHAS
CTOpOHA, CBUJICTEJILCTBYIOIIAst 00 OTCYTCTBUH COCTaBa MPECTy-
IUICHUSI, TO €CTh HE MPEACTABIACTCS BOBMOXHBIM KBAIH(HUIIN-
pOBaTh 3BTAHA3UIO KaK IIPECTYIUICHUE IIPOTUB KU3HU U 3]10PO-
Bbsl 4eJOBeKa. Tak, yMbICes, UMEIOIIUN UHTEJJIEKTYalbHbINH U
BOJICBOM IPU3HAKH, IIPU OCYIIECTBICHUN IBTaHA3UH Y CyObEKTa
TAKOrO MPECTYIUICHHUS MOJHOCTBIO OTCYTCTBYET (B YaCTHOCTH,
peub UIET O BOJICBOM aCIEKTEe U JKEJIAHUU JOCTUYb KOHKPETHOTO
MPECTYIHOTO pe3ysibTaTa, MOCKOJIbKY ACSIHUE COBEPIIACTCS IO
PELICHUIO MalMeHTa, a HE 110 BOJIC MJIH XKEJIAHUIO TOT0, KTO MPO-
BOJIUT NPOLIEAYPY dBTaHa3un). Takum 00pazom, poBeACHHE IB-
TaHa3MU He SIBJISICTCS BOJIEBBIM IIOBEACHUEM CYOBEKTa JaHHOTO
JIeSTHYS, @ 3HAYUT HE BBI3BIBACT Y HETO ONPE/ICICHHBIX OCO3HAH-
HBIX OOYKAEHUH K COBEPIICHUIO [IPECTYIUICHHS.

OtcyTcTBUe Cye0HOIM TPAKTUKH U TPABOBOM periiaMeHTaluH
9BTaHa3uM B YKpaWHEe HABOJUT HA MBICIb O HECYUICCTBOBAHUU
YKa3aHHOTO BUJA MPECTYIUICHUs, IPUPABHUBAs €€ K IPOCTOMY
yOUICTBY M Jienasi HEBO3MOKHBIM COOp OOBEKTUBHBIX JTAHHBIX
00 3TOM JCSIHUH.

Ananuz 3akono0amenscmea eBPONeUCKUX Cmpamn no 60npo-
cam ne2anuzayuy 6MmaHasull.

CerofHst psifi €BPONEWCKUX CTpaH, TaKUX Kak AJOaHus,
benbrus, lNomnanaus, JlrokcemOypr, Hunepnaumsi, [IBelitapust
(Lropux), LlBeuwsi, I'epmanuss Ha 3aKOHOIATEIHLHOM YPOBHE
MPU3HAJIK TPABO YEJIOBEKA HA CMEPTh U HE CYMTAIOT IBTAHA3HUIO
YIOJIOBHO-HAKa3yeMbIM JICSTHUEM.

Jleranu3upoBaB aKTUBHYIO SBTAHA3UIO IMyTEM MPUHSITHSI
«Review Procedures for the Termination of Life on Request and
Assisted Suicide and Amendment of the Criminal Code and the
Burial and Cremation Act» Hunepnanasl mpenoctaBuiu paspe-
HIeHHEe Ha ee npoBeneHue. [IpaBo Ha HBTAHA3UIO MOTYUYHIIN BCE
rpaxjane, gocrurmue 16 yer (imuam, He TOCTUriuM 16-meT-
HEro Bo3pacta HeOOXOAMMO MOJYYHUTh pa3pelieHHe 3aKOHHBIX
npeacrasureneit). Llenpio HUIepIaHACKOro 3aKOHOIATEILCTBA
ObUTO OOJICTYCHHE MYK M CTpPaJaHHi HEU3JICYUMO OOJbHBIX,
JIeJIAl0NUe HEBO3MOKHBIM HMX JlajbHEHIEee JOCTOMHOE Cyllle-
ctBoBaHue [15]. [ToaTomy yka3aHHBIN 3aKOH HE NPOTHUBOPEUUT
cT. 6 Mex/1yHapOJHOTO MaKTa O IPa)XJTaHCKUX U MOJIUTHYECKUX
npasax u cT. 2 EBporneiickoii KonBeHInu 1o npasam uesioBeka.
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Crout nogaepsxats nosuimo G. Kimsma, yka3siaroiero Ha
pas3nuuMs MEXIy BMELIaTEIbCTBOM B IPOLECC KU3HH YeIOBEKa
B KOHIIE €I'0 3aBCPLICHUS, YTO OTHOCUTCA K ((HOpMaJ’IbHOﬁ MCau-
[IMHCKOH MPAKTUKE», C TEM, YTO HA3bIBACTCS «HEHOPMAJIbHOI
MEIUIMHCKON mpakTHkoil. [IoaToMy cMepTh B pesynbTare OTKa-
3a OT JICUCHHMSI C LIEJIbI0 YMEHBUINTH 00JIb M CTPAJAHUS, BKIIIO-
4Has NaJUIMAaTUBHYIO IIOMOLIb, CJICAYET CUUTAThb HOpMaﬂbHOﬁ
MEIMLIMHCKON MPAaKTUKOW. DBTAHA3MI0 MJIM aCHCTUPOBAHHOE
camoyOuiicTBO, 6e3 MPOChOBI caMoro OOJNBHOTO SIBISETCS He-
HOPMAaJILHOM MEIUIIMHCKOHN MPaKTHKOH [9].

B Hunepnannax 3BraHas3usi NpU3HAETCS UCKIIOYUTEIBHO Me-
JULMHCKON MPOLIEAYPOH, TaKk KaK LeJIbl0 HUIEPIAHICKOTO 3a-
KOHOJIATEJIbCTBA SIBILSIETCS 3aKPEIVICHUE B HEM HUCKIIFOYUTEIEHO
I'YMaHHOTO OTHOLICHUS K OOJIbHOMY, YTO 3aKJIIOYAeTCs B JIUILIE-
HHU €T0 JKH3HHU 110 COOCTBEHHOMY JKEJIaHHIO B CIIydae, €ClIH OH
NpETEPCBACT HEYCJIOBCUCCKHUE MYUYCHHS, BbI3BAHHBIC CMEP-
TEJbHON WA HEU3IEYUMO TSHKEION M JUIMTENBLHOW OOJIE3HBIO
[9]. ITosTOMY 2BTaHA3MsI HE pACCMATPHUBACTCS KAK YMBIIIJICHHOE
JIMIICHUE KU3HU APYTroro 4€J0BEKa U CBA3aHHBIC C Hel rnpoue-
JypbI HE COZepIKAT COCTaBa MPECTYIICHHUSI.

AnHanu3upys 3aKoHozaTenbCcTBO benbruu mo Bonpocam 3Bra-
Ha3uy, B yactHocTH 3aKkoH «The Belgian Act on Euthanasia» of
May Heo6X0AMMO OTMETUTb, YTO €ro 6a31COM SIBISETCS 3aKOHO-
narenbHas npakruka Hunepnangos. OqHako, B OTIMYHE OT TOJI-
JIAHJCKOTO 3aKOHA, OENBIUIICKOe 3aKOHOAATENLCTBO COACPKUT
HE TOJBKO NS()UHUIMIO ITOTO ACSHMS, ONpEIesisis dBTaHA3UIO
KaK JIeCTBUE, COBEPIIAEMOE TPETHUM JIMIIOM, KOTOPOE CO3Ha-
TEJILHO MPEKPaIaeT )KM3Hb APYTOro 4eJoBeKa Mo ero CoOCTBEH-
HOH mpock6e [13], HO U comepxUT pa3pabOTaHHBI MEXaHU3M
KOHTPOJISI 33 peaiiM3alyeil npaBa Ha 3BTaHA3MIO, BO3Jaras ero
Ha CIelMaNIbHO co3iaHHyo denepanbHyI0 KOMUCCHIO IO KOH-
TPOJIIO U OlIEHKe dBTaHa3uu [13].

OrnpenesieHue «IBTaHA3MM», TPEAJIOKECHHOE OCIbrUuHCKUM
3aKOHOJATeJIeM, BKJIIOYAeT B Ce0sl TOJIBKO 4acTh XapaKTEPHBIX
IPU3HAKOB 3TOIr0 ACAHUs, paCKpbiBas HUX B ﬂaanei«ime cTa-
ThsIX 3aKoHa. Ha abCTpakTHOCTh M HECOBEPIICHCTBO Je(UHHU-
[UU ITOTr'0 INOHATHUS YKa3bIBA€T OTCYTCTBUEC B HEM YIIOMHUHAHUS
CIENMAIbHOTO CyObeKTa, HATMYKE Y JIMIA HeU3JIeUMMOii Ooes-
HU U CTpa}laHI/Iﬁ OT HEE, a TaKKE OTCYTCTBUE yMBbICJIa U MOTUBA
y cyObekTa JIeHCTBHs, KOTOPOE OCYIIECTBISIETCS 0 Mpochhe
GonbHOTO uenoBeka. [loaTomy jpononHeHue IeGUHHUIMK IBTa-
Hasuu BCEMM XapaKTCPHBIMU IPU3HAKAMU ITO3BOJIUT n30exarh
JIBOMHON TPAKTOBKM IOHATHS NPH NPUMEHEHUH HOPM 3TOrO
3akoHa. OrpeseNieHHbIe TPOTUBOpPEYHsl B OebruiickomM oore-
CTBEC BbI3BIBAIOT U ITOJIOXKEHUS BBILICYIIOMSHYTOI'O 3aKOHa O pas3-
PEUICHMU Ha IPOBECACHUE S5BTAHA3WMU HECOBCPIICHHOJICTHHUM.
OpHaKo, NPU YCJIOBHUHU MOJIHOTO COOJIIOACHHST BCEX MPAaBOBBIX
HOPM, CJIEAyeT CUUTaTh ero d(P(PeKTUBHBIM U OE30IaCHBIM Me-
XaHM3MOM peai3aly [paBa YeJoBeKa Ha CMEPTh, BBOMSIIUM
UHCTUTYT DBTAaHA3UM.

OT)IeJ'Il:HOl"O BHUMAaHUA 3aC1YKUBACT 3aKOHOAATEJIbHAS ITPAK-
THKa IpUMEHeHUsI HBTana3uu B lIBeinapuu, coracHo KOTOpoi
IOMOIIb B COBEPUICHUU CaMOy6HFICTBa HCU3JICUUMO 60J'lebIM
HE CUMTACTCsl HapyIICHHWEM 3aKoHa. Tak, B COOTBETCTBHUH CO
ct. 115 Yronosuoro koziekca llIBefinapuu 3a npuuuHEHUE CMEp-
TH APYTOMY JIMIY U3 KOPBICTHBIX WU J'[}OGBIX JAPyrux MOTHUBOB
3aKOHOJATE b MPEeIyCMaTPUBACT YIOJIOBHYIO OTBETCTBEHHOCTD
[16]. Ananorn4Ho perynupyercsi Takoe ke JessHHe U3 Onarux
HaAMEpPEHUH, B YaCTHOCTU M3 YKAJOCTH WK cocTpaaanus [13].
[Ipu coOmtoneHnn MpeayCMOTPEHHBIX 3aKOHOAATEIbCTBOM YC-
JIOBHI, IOMOILb B COBEPILICHUN CaMOyOHiicTBa OOJILHBIM JIMLIAM
3aKOHOJATEIbCTBOM HE 3allpelieHa U He KBATH(UIUPYETCs KaK
JIMILICHKE KU3HU APYroro yenoseka. Takum obpa3om, Bepxos-
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HbIi cyn LlIBeiinapun yCTaHOBUII, YTO «... JIFOAU JOJKHBI 3HATh
(6] ):[eﬁCTBPIS[X, KOTOpPbIE OHU MOI'YT HNPEANPUHATH, U NOJIKHBIM
00pa3oM cieayeT yUUThIBaTh UX cuTyaruoo. KpoMe Toro, eciu
OHHU OyIyT MOCTOSIHHO YBEPEHBI, YTO XOTAT yMEpeThb, U, KO-
HEYHO, HEC 1O BJIUAHUEM JPYTOro 4€jJ0BEKa WU I'PYIHIIbI JIUL,
TaKoe >KeJIaHUE JOJDKHO OBITh ymOBICTBOpeHO .. » [10], s
peanu3anuu ykazaHHbIX HOpM B IlIBeiiapuu co3maHbl crieuu-
aJbHbIC OpraHU3alMH1, KOTOPhIE Ha IIATHOM OCHOBE MPEI0CTaB-
JISIIOT YCIyTH IO CaMOyOMICTBY Kak CBOMM TpakIaHaM, TaK U
rpaxjaanamMm )lpyFOﬁ CTpaHbl IyTEM U3TOTOBJICHUSA CIICHHUAJIbHBIX
IpernaparoB JUisl IPEKPAICHHs KU3HEISITeIbHOCTH YeJIOBeKa,
BBEJCHHE KOTOPBIX B CBOM OpraHM3M YeJIOBEK COBEpINAET ca-
MocrosTeabHo. [lIBelapckoe 3aKOHOAATENILCTBO IpeaycMa-
TpUBAeT HaJM4YKe U QPYHKIMOHHUPOBAHKE CIICHUATM3UPOBAHHBIX
YUPEKACHHH, OCYLISCTBISIIOLIMX YBTAHA3UIO HE TOJBKO IS
CO6CTBeHH]>IX rpaxxaaH, HO U UId MHOCTPAHLEB IPU HAJTUYHUU
JIOKYMEHTAJIbHO MOATBEPIKACHHOrO (hakTa TSKECTH 3abosieBa-
HHS1 Y KOHKPETHOTO JINIIA.

AHanM3Upys TOJI0KEeHHE OeIbr M CKOro 3aKOHO/ATEIbCTBA, ClIe-
JIyeT OTMETUTb, YTO IIPUMEHEHUE TaKOH MOZIEIH «JIETKOH CMEepTI»
B YKpauHe U B MUPE HEIOIyCTHMO, HOCKOJIBKY HE JaeT BO3MOK-
HOCTH YPEeryjMpoBaTh 3Ty MPOLEAYpy ¥ KOHTPOJIMPOBAThH €e, a
TaKkKe CO3/AeT MPEANOChUIKH K TIOCOOHUYECTBY B caMOyOuiicTBe
CO CTOPOHBI APYTUX JIULL. HoaTomy IPUMEHATH yKaSaHHbIﬁ OIIBIT B
‘YkpauHe Helesiecoo0paszHo. B MpoTHBHOM citydae 3T0 MOXKET IpH-
BECTHU K YBCJIMYCHHUIO IIPOLIEHTA l'[peCTyl'lJ'leHI/ll\/'I CBSI3aHHBIX C IIpE-
BBIIICHHUS MEUIIMHCKUM TIEPCOHAJIOM CBOMX TosiHOMounid. [lox-
neprkuBas uaer npodeccopa M. Brazier, cuntaeM HEOOXOIUMBIM
3aKpPENHTh PABO HA OCYIICCTBICHUE IBTaHA3UH HE 32 JIOKTOPOM, &
3a CriCHHMaJIbHBIM JIMIIOM C MECAUITMHCKUM 06pa303aH1/leM — JIMICH-
3UPOBAHHBIM TAHATOJIOTOM [7].

AHanu3upysi eBporieiickoe 3aKOHOATEILCTBO CTOUT YIIOMSI-
HyTb JltokcemOypr u 3akoH «The Law on euthanasia and assisted
suicide», MO3BOJSIOMINI MPEKpaNaTh KU3Hb OOJIILHOTO 0 €ro
npock0e MPU YCIIOBUH COITIACOBAHMS ATOTO JISSIHUS IByMST Bpa-
YaMu U KOMHCcHEH skcrepToB [14], neranusoBaB Takum o0Opa-
30M 3BTAHA3MIO U NPELOCTABHB YEJIOBEKY CAMOCTOSTEILHO pac-
HOPSDKATHCST COOCTBEHHOM JKH3HBIO.

Pan eBponelickux crpaH, (Hanpumep, [epmanus) Taxke nox-
JACPKUBAIOT NPUMCHEHUE 3BTaHA3WH, O 4Y€M CBUIACTCIILCTBYCT
IPHUHATOC UMHU 3aKoHozaresnbcTBO. Kacarembno ®panimu, TO
OHa M3HAYaJIbHO IMOJJIeprKalia IBTaHA3HI0, HO Yepe3 HECKOIbKO
JeT oTkaszanachk oT Hee. B I'epmanun ®denepanbHblil KOHCTUTY-
LIMOHHBIN Cy/ MPHUHSI PEellieHHe, COIVIACHO KOTOPOMY IIPaBO Ha
CMepTh 110 COOCTBEHHOMY JKEJIaHHIO MPU3HAHO KaK JIMYHOE He-
oTbeMIIeMoe IIpaBo yenoBeka. [Ipu aTom cyx ykasai, 4To 3anper
9BTAaHA3MH HApYyIIAeT MpaBa TsHkenoOonbHbIX. OHAKO MOKa He-
MCIUKHUM IMapJIaMCHTOM HE IPUHATO HHU OAHOI'O 3aKOHOIIPOCKTa
OTHOCHUTEJIBHO MPOLEAYPbI OCYILECTBICHUS 3BTaHa3uu [5].

Taxum 06pa3om, Jeraau3anus NpoLeaypbl IBTaHA3UU U IBTaA-
Ha3uiHOHU npaxkTuku crpanamu EC cBUIETENBCTBYET O €€ aKTy-
QIBPHOCTU M HEOOXOAMMOCTH JaJbHEHIero 3aKOHOAATEIbHOTO
YpEryIupoBaHHUs.

BeIBonbl. DBranasus, Kak Opoueaypa MpeKpamieHus Ku3HH
YeJIoBeKa, COBepIIaeMasl 10 OCO3HAHHOMY BOJICH3bSIBICHHIO
0OJILHOTO YeIIOBEKa, HE COJEPIKUT B ceOe aHTUTYMaHHbIX (hak-
TOPOB, U MIOITOMY HE MOXKET IIPUPABHUBATHCS K YOUNCTBY, MO-
CKOJIbKY SABJIACTCA UCKJIFOUMTCIIBHBIM IIPAaBOM Y€JIOBEKAa CaMoO-
CTOSITEJILHO PACIOPsDKAThCsI CBOSH ku3HbI0. OHA HE SIBISIETCS
HapyuEHUEM IIpaBa Ha XKU3Hb, 3aKPCIIJICHHOIO B KOHCTI/ITyl_II/II/I
YKpauHbl, B KOTOpOH 3aKOHOIATEIb TapaHTUPYET UEJIOBEKY
JIMIIb [IPAaBO Ha KU3Hb [1], a He caMy *KM3Hb, CIEJOBATENIbHO,
JlaeT CBOOOY pacropsiKaThCsi CBOCH xHU3HBIO. Mcxons u3 BbI-
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IICH3JIOKEHHOTO, HEJb3s CyIUTh 00 9BTaHAa3MH B KOHTEKCTE
IPOU3BOJILHOTI'O JIMIIECHUS )KU3HH, IIOCKOJIBKY CaM MAllUEHT AaeT
coryiacue Ha Takoe JeificTBue.

Ha ceronusammnuit nens EBponeiickuit Cyn no npasam 4esno-
BeKa 0(HUIHATIBHO HE IPU3HACT MTPABO YeJIOBeKa Ha JIOCTOHHYIO
CMepTh, a 3BTAHA3MIO KakK crocob ero peanusanuu. OJHAKO Bce
OOJIbIIIe CTPaH JICTANU3YIOT «IETKYI0 CMEPTh» U CO3/aloT 3a-
KOHOZIaTeJIbHYI0 0a3y [uid ee 3akperieHus. Cienyer npu3Harth,
YTO CYTh IPOOJIEMbI 3BTaHA3UH, KaK NPaBUJIO0, CBOIUTCS K IIPO-
Oneme BBIOOpPA, KOTOpasi BKJIFOYAET HE TOJBKO BBIOOP CaMoro
HALMCHTA (OKUTh WM HE JKUTb», HO U OTHOLIEHHE O0LIEeCTBa K
9TOMY (peHOMEHY.

O4eBHIHO, UTO BCKOpE Imepell YKpauHOW TOXE BCTAHET BO-
IpOoC Jeraju3alliy 3BTaHA3UU M 3aKPEIUICHUs] YETKOr'o Mexa-
HHM3Ma yperyimpoBaHusi 3Toro Bompoca. Cam (akr serannza-
IIM 3BTaHA3UU JJOJDKCH HAalTU cBOe oTpaxkeHue B KoHcTuTyUM
VYKpauHbl, rapaHTUPOBAB YEJIOBEKY IPaBO Ha CMEpTb, Iperyc-
MOTpPEB M3MEHEHHS B MEIULIMHCKOM, YTOJOBHOM M IpakaaH-
CKOM 3aKOHOJIaTeIbCTBE.

M3yuuB 3akoHOATENBHYIO NPAKTUKY psAAa eBpONEHCKUX
CTpaH B 3TOM BOIIPOCE, CJIEAYET OTMETUTb, YTO UX UJEH JOJDK-
HbI OBITh yCOBEPIICHCTBOBAHBI M WHTETPUPOBAHBI B yKpauH-
CKYIO IIPAaBOBYIO CUCTEMY C Y4ETOM HCTOPUKO-KYJIBTYPHBIX LICH-
HOCTEH M MEHTAJIUTeTa YKPAWHCKHUX I'pakJaH. DBTaHa3UHHas
NpPaKTHKa JIOJDKHA MPUOOPECTH HOBOE COJACPIKAHUE U HAUTH
CBOE OTPaKEHHE B OTAEIBHOM IPaBOBOM HHCTUTYTE. C IebIo
JIerajln3alyy 3BTaHa3uU B YKpauHe HeoOXonumo: 1) 3akpenurh
B KoHcTuTynun YkpauHsl npaBo Ha cMepTbh, Kak crocod pea-
JIM3allMU [IpaBa 4eIoBeKa Ha XU3Hb; 2) IeKPUMHHAIU3UPOBATh
9BTAHA3UIO U NPUHATH 3aK0H «O peanu3aluy paBa Ha J0CTON-
HYIO CMEpTb»; 3) CO31aTh OTAC/IbHBII HHCTUTYT 9BTaHA3UM KaK
00J1aCTH MEIMLUHBL, TaK U IOPUCTIPYACHLIUH.

IlepBbIM M KJIIOUEBBIM IIAaroM JIETAJIM3AlMM 3BTAHA3UM B
VYKpauHe SBISCTCA NPHU3HAHHE M HOPMAaTHUBHOE 3aKperjIeHue
IpaBa 4YeJIOBEKa HAa CMEPTh M €ro PealM3aliio B KOHTEKCTE
npaBa Ha ku3Hb. KoHcTHTyuuss YKpauHbl JOJDKHA rapaHTU-
pOBaTh YEJIOBEKY BO3MOXHOCTbH IIOJHOLICHHO PaclopsiKaThCs
COOCTBEHHOI JKM3HBIO Ha JII0OOM OHOJIOrMUECKOM ATare ero Cy-
IIECTBOBaHMA. YKPAUHCKOE 3aKOHOAATEIBCTBO JOJKHO MIPEo-
CTaBUTb YEJIOBEKY IIPABO BHIOOpPA OTHOCHTEIILHO BO3MOXKHOCTH
JIOCTOMHO YHTH W3 JKU3HHU B CJIydae HaJIM4Ms y HEro TSKEJIOH
HenzneuynMon 00JIe3HH, He 00s3bIBasi €ro JKUTh, MEPEeKHBATH
MYKHU U CTpaJlaHus ¥ FapaHTUPYs MOJHOLEHHBIH cr1oco0 peau-
3aLUM [IpaBa Ha JKU3Hb, BKJII0YAs PACIOPSIKEHUS €IO.

Ilocne 3akperuieHreM IpaBa Ha JOCTOMHYIO CMEPTh BCTAHET
BOIIPOC O CHOCcO0ax ero peaju3alui, U COOCTBEHHO, Ha ITOM
JTamne CTaHeT BO3MOXKHBIM YTBEPIKJICHUE M IOHHUMaHHE HE0O-
XOOUMOCTH MPOLETYPbl IBTaHA3UM B YEJIOBEUYECKOM CO3HAHMU.
Jli1s 3TOrO0 HY)XKHO NEKpUMMHAIN3UPOBATh 3BTaHa3u0. Beene-
HHE MOHATHSA «3BTaHA3UM» B IPABOINPUMEHUTEIbHYIO NPAKTHU-
Ky TIOMOXET pazjivyarh yOMICTBO 4YejOBEKa OT JCHCTBUS, Ha-
IPaBJICHHOIO Ha MPEKPAICHUE KU3HH HEU3JICYMMO OOJIBHOTO.
[TosTOMY CBEpXBa)XKHO YETKO Ha 3aKOHOJATCIILHOM YPOBHE 3a-
KPEIIUTh MOHATHE «3BTaHA3UU» CO BCEMM €€ NPU3HAKAMU UL
IPEeOTBPALIECHUS JBOSKOTO TPAKTOBAHUS 3TOTO JCSHUSL.

3akoH VYkpausel «O peanu3aludu IIpaBa Ha JOCTONHYIO
CMEpTb» JOJDKEH COZIEpXkaTh OIPEACTICHUE U Jpyrue MOHITUSL
9BTAHA3UMHONW INPAKTUKU, NEPEYCHb AaKTOB, PETYIUPYIOLIUX
JlaHHbIE NTPABOOTHOLICHHUS, IPOLEIYPY U MOJHOMOYMS CIICLIH-
aJbHOTO OpraHa, KOTOpbI OyaeT ee peryiaupoBarh, yCIOBHUS
IPUMEHEHHs] ¥ MTPOBE/ICHMS dBTaHA3MH, [IPaBa U 00S3aHHOCTH
NanyeHTa U MEAMIMHCKOrO pabOTHUKA, KOTOPBIH Oyaer ocy-
IIECTBIIATH 3BTAHA3MUIO, IIEPEUCHb HEOOXOAUMBIX MEAULIMHCKUX
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JIOKYMEHTOB JJIsl IIPOBEJIEHUS] 3BTaHA3UH, MEXAHU3M KOHTPOJIS
3a MPOBEJAECHUEM 3BTAHA3MU, OTBETCTBEHHOCTb 33 HapyLUIEHUE
3aKOHOJATENILCTBA O IIPaBaX 4YeJIOBeKa Ha JOCTOWHYIO CMEPTb,
rapaHTHM yYaCTHUKAM IPOLEYpbl IBTAHA3HUH.

3aKOHOJATENIbHOE 3aKPEIJICHUE 3BTAHA3MHHBIX IPaBOOTHO-
LICHUH MO3BOJUT CO3JaTh HE3aBUCUMBIH MHCTUTYT 3BTaHA3UU
KaK B IOPUCIIPYACHLMHU, TaK U B MEIULUHE. YKpauHa ODKHA
B35Th 32 OCHOBY TaKyl0 HJCIO JIEraJlM3alluu dBTaHA3UM, B KO-
TOpPOIi 0A3HCOM CTAHET €€ OCYILECTBICHUE UCKIFOYUTEIBHO Me-
JHUILIHCKHM PaOOTHUKOM, C COOIIIOICHHEM BCEX HEOOXOIMMBIX
MEIUIMHCKUX IIPOTOKOJIOB. YKa3aHHAs HOPMa HE TOJIBKO 1103BO-
JIUT 3aKPErUTh 0OBEKTHUBHYIO 1 000CHOBAHHYIO BO3MOXKHOCTD
OOJIBHOTO YHTH U3 KU3HU, HO U HE JOIIYCTUT IPEBpPaIlEeHHs 0~
OpOBOJILHOI 9BTaHA3UM B IPUHYAUTEIIBHYIO U AEKPUMUHAIN3Y-
€T CaMo JIesHUE.
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SUMMARY

EUTHANASIA AS A WAY TO REALIZE THE HUMAN RIGHT TO THE DEATH WITH DIGNITY
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‘Open International University of Human Development ,, Ukraine”

The purpose of the research is to carry out a comprehensive
analysis of the phenomenon of euthanasia in the context of real-
izing the human right to death in order to legalize it in Ukraine.
The main objective of the article is to summarize the experience
of the EU countries on the issue of legalization and conduction of
cuthanasia and to determine the main ways of improving the leg-
islation of Ukraine on this matter, taking into account the above-
mentioned experience. While writing the article, the author has
used general scientific and special legal methods. A comprehensive
analysis of the legislation of European states has been carried out in
order to formulate the author’s vision of the concept of euthanasia
and the procedure for its legalization in Ukraine.

The main focus of the article is on the fact that euthanasia
cannot be qualifi d as murder, since it is the exclusive right of

a person to independently control his or her life. The legislation
of a number of European countries has been analyzed. On this
basis the author has argued on the expediency of introducing the
institution of euthanasia in Ukraine. The necessity of consolidat-
ing the right to death in the Constitution of Ukraine as a way of
realizing the human right to life has been substantiated. It has
been proved that the presence of such a legal norm in Ukrai-
nian legislation will prevent voluntary euthanasia from becom-
ing compulsory and will depenalize the act itself. The author
has offered to legalize euthanasia and the practice on euthanasia
in Ukraine by adopting the Law of Ukraine “On Realizing the
Right to the Death with Dignity”.

Keywords: cuthanasia, right to life, legalization of euthana-
sia, realization of the right to death, practice on euthanasia.

PE3IOME

3BTAHA3US KAK CITIOCOB PEAJIM3ALIMA ITPABA YEJIOBEKA HA TOCTOMHYIO CMEPTh

'"Bposko H.H., 'Cumakosa C.H., ’Komapuuukuii B.M., *Ca6anam U.B., *llInexosa I1.1O.

! Benoyepkosckuil HayuoHabHbLil azpaphvlil yuusepcumem, Benas Lepkosv,; *JIyeanckuii 20cy0apcmeentblil yHUSepCumen 6HympeH-
Hux den um. D.A. Juoopenko, Cesepodoneyk, *Xapbko8cKutl HAyUHO-UCCIe008AMENbCKULL UHCIUMYM CYOCOHbIX IKCHEePMU3 UM. 3ACIL.
npog. H.C.Boxapuyca; *Omkpoimoiil MedcOYHAPOOHbIIL YHUGEPCUMEM pa3eumusl uenoseka « Vepaunay, Kues, Ykpauna

Llenbio uccle0BaHUs SBISIETCS OCYLIECTBICHHE KOMILICKC-
HOro aHayu3a ()eHOMEHa SBTAHA3HU B KOHTEKCTE peasih3alliy
IpaBa 4yejIoBeKa Ha CMEpTh C LEJbI0 e¢ JIeranu3alui B YKpa-
nue. OcHoBHas 3a1a4a — 0000muTs onbIT ctpan EC B Bompoce
JIerau3aliy ¥ IPOBEJICHHS IBTAHA3UH U C Y4ETOM 3TOTO OIbITa
OIPEICIINTh OCHOBHBIC ITyTH COBEPIICHCTBOBAHHUS 3aKOHOMA-
TEJbCTBA YKpaWHbI B 3TOM Bompoce. Vcronb3oBanuchk o01e-
Hay4HbIC M CHELHAIBHO-TIPABOBBIC METOJIBI, OCYIECTBICH KOM-
IUICKCHBII aHaJIN3 3aKOHOATENbCTBA EBPOINCHCKHUX rOCYy1apCTB
¢ 1enbio GopMyIHPOBaHUS aBTOPCKOTO BUJICHHS TTOHSTHS 3BTa-
Ha3WH U TIPOLEYPHI ee JieraJn3anii B YKparuHe.

B crarbe aKIEHTHPOBAaHO BHUMAHHE HA TOM, YTO IBTAHA3US
HE MOKET KBATH(DUIUPOBATBCS KakK yOMIICTBO, TIOCKOJIbKY SIB-

JSIeTCS. UCKITIOUYUTENNBEHBIM TIPABOM UENIOBEKAa CAMOCTOSTEIIHHO
pacrnopspkaTteCs CBOeH kM3HBIO. IIpoaHanm3mpoBaHO 3aKOHO-
JaTeIbCTBO psifia €BPOINCHCKUX CTPaH, Ha OCHOBE KOTOPOTO
apryMeHTHpOBaHa IIe71eco00pa3sHOCTh BBEICHUS HHCTHUTYTA
sBTaHa3uu B YkpanHe. O60CHOBaHa HEOOXOIMMOCTD 3aKperLe-
uus B Konctutynum YkpauHBI paBa Ha cMepTh, Kak cocoba
pean3alny IpaBa YesIoBeKa Ha JKU3Hb. JlokazaHo, 9T0 Hanndue
TaKoOH IPaBOBOH HOPMBI B YKPAWHCKOM 3aKOHOZAATENHCTBE HE
JIOMYCTHUT MpEeBpaIeHus J0OPOBOIBHOMN SBTaHA3HUHU B IPUHYAU-
TENBHYIO U IeKPIMHUHANN3YeT camo aestaue. [Ipemmoxeno nera-
JM3MPOBATh IBTAHA3UIO M SBTAHA3MIHYIO NPAKTHKY B YKpanHe
MyTeM NpHHATHS 3aKoHa «O peann3anuy mpaBa Ha TOCTOHHYIO
CMEpPTHY.
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COBPEMEHHOE COCTOSIHUE PE®@OPMbI 31IPABOOXPAHEHU S
B YKPAUHE B YCJIOBUAX EBPOUHTEI'PALIUN

3aasbixaiisio 1.B., Muuam B.C., SIpouxnii B.JI.

Hayuonanvnwvuii opuduyeckuii ynusepcumem um. Apocnasa Myopoeo, Xapvkos, Yxpauna

VI3MeHeHHE MONMTHYECKONH CHUTYyallud B YKpamHe TPUBEIIO
K pe(OpMUPOBAHKIO OOJNBIIMHCTBA CHEpP KUIHEACITEIHHOCTH
Kak JIIOJIeH, TaKk M TOCyIapcTBa B IieloM. He siBiseTcst B 9ToM
IUIaHE UCKIIIOYEHHEM M CHCTeMa 3paBooxpaHeHus. Vcmomb3o-
BaHHE TEPEKUTKOB COBETCKOW CHCTEMBI TMPUBEIO K TOMY, YTO
rpakJilaHe OTKa3bIBAJINCh MOJIB30BATHCSI CHCTEMOM 37]paBoOXpa-
HEHHs1, KOTOpasi He oTBedasia ux norpedHoctsiM. Takas He 3¢-
(ekTHBHAS yrpaBieHUYEeCKas CHCTEMBbI MMeNa MecTo B (DMHAH-
CHPOBaHHH, KaJPOBOM OOECIICYEHHH CHUCTEMBI, YTO, B LIEJIOM,
NPUBEJIO K YXYALICHHIO 3I0POBbsl HAacEleHHs, 00OCTPEHHIO
npoOneMbl He 3(P(HEKTHBHOTO HCIONB30BAHUS (HHHAHCOBBIX
pecypcoB, YCHICHHIO HEPAaBEHCTBA B JOCTYIE K MEIUIINHCKOI
mOMOIIK. MoJiepHU3aIHsl TIEPBUYHON W HEOTIOKHOW Meu-
LIMHCKOW TTOMOIIH, KOTopasi ObUla HavyaTa, He CONPOBOXKAANIACH
MO3UTUBHBIMU U3MEHEHUSMH B JIPYyrHX c(epax CHUCTEMBI, T10-
CKOJIbKY ObLiIa JIMIIb TIOBEPXHOCTHBIMU JAeHCTBUAME. [ToaTOMY
OBIJIO MPUHATO PEIICHHE TIEPEX0/ia Ha HOBYIO MOJICIb CHCTEMBI
37IpaBOOXPaHEHHUS], KOTOPast IOJDKHA COMPOBOXKIATHCS TIIATEIb-
HBIM KOHTPOJIEM.

AKXTyaJbHOCTb pe(OpMEBI 3paBOOXpaHEeHHs 00yCIIOBIIEHa HE
TOJILKO HEOOXOMMOCTRIO H3MEHEHHUI B 3TOM cdepe, HO 1 He0O-
XOJIUMBIM YCIIOBHEM [IJIsI IIPOLIECCOB €BPOTEHCKON HHTETpaIiK
VYkpaunsl. Kak ormernn B. KocTrok, peanusanus npasa yesnose-
Ka Ha Ka4eCTBEHHBIC MEIUI[MHCKUE YCITYTH ONPECIACT HalpaB-
JICHHE TOCY/IAPCTBEHHOM MOJUTHKN B YKpauHe 1o pedhopmupo-
BaHHIO JCHCTBYIOIICH CHCTEMBI 3[PAaBOOXPAHEHNUS M CO3/IaHHUIO
s dexTrBHON HalOHANEHOI MonenH [4].

TeopeTHYEeCKH M MPAaKTHYECKU BOIPOCHI, KACAIOIINECS Me-
XaHU3MOB pe)OPMHUPOBAHUS 3PABOOXPAHEHHsSI B YKpPAaHHE SB-
JSIFOTCSL TIPEMETOM MHOTHX HayuyHbIX HcchemnoBanuid. Cpenu
Hux padots: O. Auapymko, B. Baduenko, O. Bo6posa, M. 3a-
apckoro, B. Kocriok, JI. Kpsiukosa, B. Jlexana, . Mosienb u
npyrue. Pedopma 3npaBooxpaHeHnst — OfHa M3 CaMbIX aKTyallb-
HBIX MPOOJIEM CEerofHs, 0COOCHHO UIsl YKpauHbl, KOTOpasi Ha-
XOJIUTCSI TOJIBKO HA HAYAJIBHOM IYTH peajn3aliii H3MECHEHHIT B
3TO0# cepe.
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[enp wcciienoBanusi — BBISIBUTH HAHOOJIEE aKTyalbHBIC MPO-
OJeMbl METUIIMHCKON pedOpPMBbI, OMPEACTUTh CYTh MEIUIIMH-
CKO#l pehopMBbI, yKa3aTh €€ BOSMOXKHBIC TUTFOCHI 1 MHHYCBI.

MarepuaJibl u MeTonbl. /1)1 aHan3a mpoiiecca peaar3anui
M3MCHEHHH B chepe 3ApaBOOXpaHCHHS U JOCTIKCHUS PE3yiTb-
TaTOB B 3TOM MpoIliecce ObLIM UCTOIb30BAHbBI CIACAYIOIINE Me-
TOJIBI: CPAaBHUTEIILHO-TIPABOBOM, CTATUCTHYCCKHN, HHTYKIINOH-
HBIN, aHAJIN3, CUHTE3.

PesynbTarel m obcyxnenue. [locne pacnama CoBeTcKOro
Coro3a B 1991 rogy crano sICHO, 4TO CEMAIIKOBCKas MOJEIb
3paBOOXpaHeHus, Kotopast Obuta ycrnenrHoit B CCCP 1o 1970-x
TOJIOB, HE COOTBETCTBOBAJIA HU PEATUSAM PHIHOUHON SKOHOMHKH,
HU YCTOSIBIIEMCSI TUITY HEIMUIEMHUYCCKOM matomoruu. Bo Bcex
MOCTCOBETCKHUX CTpaHaX, BKIIIOUas YKpauHy, HaUaJIuCh Mpeod-
pa3oBaHUs B CHCTEME 3/IPaBOOXPAHCHHUsS, KOTOPHIC KaCAIUCh
peopraHu3aliyd OpraHu3aliy, (UHAHCUPOBAHUS M OKa3aHUS
MemuIuHCKUX yeayr [5]. TpancdopmanuoHHBIE MPOLECCHI,
MIPOMCXOMSIINE CETOMHS B YKparHe B chepe 3MpaBOOXpaHCHUS,
HAIpaBJICHbI HA €r0 MEPEXOo OT aIMHUHUCTPATHBHO-KOMAaHTHOM
MOJICJTH K MTPO3PauyHbIM SKOHOMHUECKUM U TIPABOBBIM MEXaHU3-
MaM, TII¢ KaXIbli YIaCTHUK dTUX OTHOIICHUI 3aHHTEPECOBAH B
6osiee 3pHEKTHBHOM MOTYYCHUH U TIPETOCTABICHHH MEIU-
MUHCKUX yCIyT. CyIIecTBYIOIIEe pa3IeieHUE YKOHOMUICCKHUX
OTHOILIEHUI B COOTBETCTBHUHU C JICHCTBYIOIIMM XO35IICTBEHHBIM
KOJIEKCOM YKpauHbI MPeayCMaTpUBACT JBa TUMA YITPABICHUSL:
KOMMEpUYECKOe U HeKoMMepueckoe. HexkommMepueckuit MeHen-
JKMEHT — OY€Hb BakHast ()OpMa COBMEIICHUSI PHIHOYHOTO U TO-
BapHO-JICHEIKHOTO XapaKTepa MEIUIIMHCKUX YCIYT U B TO KE
BpEMs YUHTBIBAIOIIAS 0COOCHHOCTH COIUATBHBIX IPUOPUTETOB
oOrrecTra.

[Mostomy pedopmupoBanue chepbl 3ApaBOOXPAHCHHUS CTATIO
aKTyaJIbHOI MPOOJIEeMOi, peleHre KOTOpO — HE TOJMbKO He-
00XOIMMOCTh BPEMEHH, HO U YCIIOBHE CBPOUHTETPAIIMOHHBIX
npoueccoB B Ykpause. CienoBajno NpUIaTh HOBBIH MMITYIIBC
pedopMe OTpaciu C MOMOIIBI HOBBIX CTPATErHMYCCKHX TOJ-
XOJIOB, VJIYYIIAIONIMX KAaYeCTBO M JOCTYMHOCTb TMOMOILIH H
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CHIDKAIOIIUX (DMHAHCOBBIC PUCKH IS JHOACH. B cBs3u ¢ aTUM
B aBrycte 2014 rona Mun3apas uHULIMMpPOBAI pa3paboTky «Ha-
[IMOHAJIBHOM cTpaTeruu pehopMHUPOBAHUS 31PABOOXPAHCHUS B
VYkpaune» [7]. OCHOBHBIMM HaNpaBICHUSAMH, MPEAYCMOTPEH-
HbIMU 3TOW CTparerueil siBISIOTCS: CTUMYJIMPOBAHUE TPABUIIb-
HBIX pe)opM, AEMOHCTPALHS JIUIAM, IPUHUMAIOIINM PEILICHUS,
YTO 3[J0POBBE U 3APABOOXPAHEHHE SIBIISIOTCS MOLIHBIM UHCTPY-
MEHTOM B IIOJIUTHUKE.

Ha ocHoBe koHLenTyanbHbIX HojiokeHui «HaruonanbHOM
cTparerud peOPMHUPOBAHUS  3PABOOXPAHECHHS YKPAHHBI)
MuH3apaB MHULMHUPOBAJI, pa3paboTal M MPUHSUL PAl HOpMa-
THUBHO-TIPABOBBIX AKTOB, 3a/au€il KOTOPBIX OBUIO HE TOJIBKO
«3aIyCTUTHY pedopMy B LIEJIOM, HO U PEryjInpoBaTh e Ha Co-
OTBETCTBYIOIIMX dTanax peanuzauuu. Cpeau Hux: « Konuenims
pedopMbl HUHAHCHPOBAHUS 3APABOOXPAHCHUS», 3aKOH YKpa-
uHbl «O TOCYIapCTBEHHBIX (PMHAHCOBBIX FapaHTHAX MEAULIMH-
CKOM momouny», 3akoH YkpauHbl «O BHECEHUM WU3MECHEHHUH B
HEKOTOPBIC 3aKOHOAATENIbHbIC aKThl YKPaWHBI 110 COBEpPLICH-
CTBOBAHHMIO 3aKOHOJATENILCTBA 00 YUPEHKICHUSIX 3PABOOX-
panenus», [locranoBnenne KaOunera MunHuCTpOB YKpanHbI
«HexoTopele BOIPOCH O JOroBOpaM OKa3aHHs MEIULIMHCKOH
IIOMOIIM HACEJICHUIO B PaMKaxX IPOrpaMMbl MEJULUHCKHUX Ta-
pantuity, [Tonoxenune «O HarmonasapHol citysx0e 31paBooxpa-
HEeHUsI YKpauHb» U Jp.

Hanpumep, «KoHuenuust peopmbl pUHAHCHPOBAHUS 31pa-
BOOXPAHEHUs» IPEAIoNaraeT, 4rto pedopma HampaBieHa Ha
IPEOCTAaBICHUE TpakJaHaM YKpauHbl JOCTyHa K YPOBHIO
MEJIMLIMHCKON TIOMOIIH, JIOCTOHHOMY €BpOICHCKOrO Trocynap-
CTBa, IyTE€M IEPEeBOa CHUCTEMBI 3]PABOOXPAHEHUS YKpauHbI
Ha ()UHAHCHUPOBAHHE HA OCHOBE MOJENM 00s3aTEeIBHOIO rocy-
JApCTBEHHOI'0 MEAMILMHCKOIO CTPAaxXOBaHUS IPaKAaH 3a CUeT
cpencTB rocynapcrBeHHoro Oromkera [9]. Kak ormewaror B.
Babuenko u O. Aumpymiko, peopma Mpeanoaaract, mpexie
BCETO, CTPYKTYPHYIO IEPECTPOIKY, KOTOpasi BKJIIOYAET YETKOE
pasrpaHUYeHHE HayalbHOIO, CPEIHEr0 M BBICIIETO YPOBHEH;
obecriedeHre MPUOPUTETHOTO Pa3BUTHS NEPBUYHON MEIUKO-
CAHMUTAPHOW IIOMOLIM C YIOPOM Ha €€ HPOQHIAKTHYECCKYIO
COCTaBIIAIONLYI0; BHEIPCHUE COBPEMEHHBIX MEXaHU3MOB Opra-
HU3aUU MEIUIIMHCKOM MTOMOIIHM, TAKUX KaK CBOOOJIHBIN BBIOOD
Bpaya IEPBUYHON IIOMOILY U CHCTEMa HaIlpaBJICHUH Ha BTOPHY-
HBII U TPETHUYHBIN YPOBHH; BHeIpeHNe P PEKTUBHOI CHCTEMBI
yIpaBJIeHUs Ka4€CTBOM MEAUIMHCKOM ITOMOIIH C UCIOJIb30Ba-
HUEM MEIULIMHCKMX CTaHAapTOB U KIMHUYECKUX HPOTOKOJIOB,
OCHOBAHHOMW Ha JOCTOBEPHBIX HAYYHBIX JaHHBIX [1].

[IpuHMMas BO BHUMaHKE OCHOBHBIE NOsIoXkeHUs « Harmonasns-
HOIl cTparerun peopMUpPOBAHUS 3APABOOXPAHEHUSI B YKpau-
HE», HOPMATHBHO-TIPABOBYIO 0a3y, MPUHSATYIO JUISl TOCTHIKCHHS
1eJIell ¥ HalpaBJIeHHUs TIPOLIECCOB PeOPMHUPOBAHUS 3PABOOX-
paHeHus1, CEroJHsI Mbl MOXKEM C(hOPMYIINPOBATH OCHOBHBIC Ha-
npasiicHus pedOopMBbI 31paBooXpaHeHus B Ykpaune. [leproe Ha-
IPaBJICHHUE CBA3aHO C OKa3aHHUEM MEAULMHCKUX yciyT. Cienyer
OTMETUTh, YTO B YKpauHE CIOXKUJIACh CUTyalus, KOraa MeIau-
LIUHCKHUE YCIyTU HE OKa3bIBAJIMCH HA TOM YPOBHE, KOTOPBIH 1011~
JKeH ObITh B 3TO# cdepe. st pemeHust 3Toi mpooiaeMsl ObUIO
PEILIEHO cOo3/1aTh CBOOOIHBII PHIHOK MEAULIMHCKUX YCIIYT, KOTO-
PpHlit OyaeT npeacTaBisTh HE TOJIBKO TOCYapCTBEHHBIX HIPOKOB,
HO U YacTHBII CEKTOp, a MEAMLUHCKUE YUPEXKICHUS, B OTIU-
4He OT YCTOSIBIIEHCSI COBETCKOW MOJEIH, OYIyT HMETh MOJIHYIO
ABTOHOMHIO B IUIaHE OpPraHM3alMOHHO-TPaBoBOM (opmbl. Kak
IOpUINYECKHE JIMLA OHU Oy/yT npeoOpa3oBaHbl U3 OIOKETHBIX
YUpEXICHUH B HEKOMMEpYecKue Mpeanpusrus. DakTuuecku
IpeyCMaTpUBaeTCs CO31aHUE KOHKYPEHTHOTO PbIHKA MeEIu-
LIUHCKUX YCIIyT.
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OcCHOBHasl poJib B HOBOW CHCTEME 3]paBOOXPAHEHUs OTBE-
JICHa NEPBUYHOM MEIMKO-CAHUTApHOH NOMOIUM MM TaK Ha-
3BIBACMBIM CEMEHHBIM Bpadam. VIMEGHHO K HHUM 0OpamaroTcs
IALMEeHThl ¢ UX 3a00JeBaHUSAMM, U UMEHHO CEMEWHBIN Bpad
UMETh UCKIIIOYUTENIBHOE [IPABO HANPABIATh MX K CHELUAIU3U-
poBaHHbIM BpauyaM [3]. CiexyeT OTMETHTb, YTO HEPBBIH ITaIl
MEIUIMHCKON PehOPMBI, OTHOCSIIHUNCS K HEPBUYHOMY 3BEHY,
110 MHEHUIO OOJIBIIMHCTBA CHELUAINCTOB, IPOILEIT JOCTATOUHO
ycnemHo. CemeliHble Bpaul MOIYYHIM 3HAYUTEIbHYI0 NIpubaB-
Ky K 3apIuiate (MHOIZa B TPU pa3a), a MalHEeHTH! HOIyYHIn Ka-
gyecTBeHHbIE yciyrd. CorlacHO oIpocaM 00IIEeCTBEHHOTO MHe-
HUA, nouTd 70% yKpauHLEB, 3aK/IIOUMBIINX IOTOBOP CO CBOMM
BPauOM, JOBOJIbHBI KaueCTBOM 3THUX yciyr. Ciemyromuii mar
— BTOPUYHBIHA C MOCTCIEHHBIM IEPEXOJOM Ha TPETUUHYIO I10-
MOIIb (CHELUATU3UPOBAHHYIO U Y3KO CHELUAIN3UPOBAHHYIO).
OcHOBHas ujes, NPOHU3BIBAIOLIASl BCE TPU 3Talla — «JIEHbIU
JIOJKHBI UATH 3a TanueHToM». ClieayeT OTMETUTh, YTO BTOPOH
aTan TpaHcopManny GUHAHCUPOBAHUS 3PABOOXPAHEHHUS YIKe
Hayascs.

Bropoe HanpasieHue — 310 pUHAHCHPOBAHHE CUCTEMBI 3/1pa-
BOOXpaHEHUs. [TIaBHBIA MPUHLIKII, KOTOPBIA JOJDKEH JICHCTBO-
BaTh B cepe 3ApaBOOXPAHEHMS MPU OKA3AHUHM MEIUINHCKUX
YCIIYT, — 3TO BHEIPEHHE MOJENIU IOCYIapCTBEHHOIO COJMIAp-
HOIO MEIUIIMHCKOIO CTpaxoBaHUs. Takas MOIeNnb JOJKHA
YUUTBIBATh COBPEMEHHbIE IEpPEIOBbIC MPAKTUKU M OMBIT IIpe-
00pa30BaHus CUCTEM 3APABOOXPAHCHUS B MHpPE B LIEJIOM, U B
HenTpansHoit 1 Bocrounoit EBpornie B wactHoctu. Cpencrsa,
BBIJICJIsIeMbIe U3 OIOJDKeTa Ha (MHAHCHPOBAHHE MEIHMLUHBI, B
COOTBETCTBUH C OCHOBHBIM IIPUHIUIIOM pe()OPMBI, pacipeiessi-
IOTCSl Yepe3 HOBBIH, COBPEMEHHBI MEXaHU3M CTPaTErHu4eCKHX
3aKyIOK MEIULIMHCKUX YCIIyT, KOTOPBII 3aKIII04aeTCsl B BHEIpe-
HHUHU IPUHLUIA «JCHbIH CJICAYIOT 3a MAL[UEHTOM.

ITo cocrosinuto Ha koHer 2020 rona ¢ HanmoHaabHOM Citysk-
00l 3apaBOOXpaHEeHUs] YKpauHbl 3akoHTpakToBaHo 3095 mo-
CTaBIIMKOB MEIULIMHCKUX YCIIyT HACEJICHUIO, KOTOPBIM BBIILIA-
yeHo 51,6 Mizip. IpH. 3a NPEJOCTABICHUE YCIYT NAllMeHTaM 10
[Iporpamme MeauuuHckux rapantuid. M3 nux: 13,3 muzap. rph.
BBIIUIAUCHO YUYPEXKICHUAM [IEPBUYHOIO 3BeHa; 29,7 Miap. IpH.
— 3aBEACHUSM, [IPEAOCTABIIIOUINX BTOPUUHYIO (CIELHATU3UPO-
BaHHYI0) IOMOUIb; 3,7 MIIpP. I'PH. — 3aBEACHUSIM SKCTPEHHOU
MeIUIUHCKON roMotnu. Taxxke 4,9 Miip. TPH. BBIIIAYEHO Me-
JULIAHCKUM YYPEXKACHHUSM, OKa3bIBAIOLUIMM IIOMOLIb IallMCH-
Tam 601pHBEIM COVID-19 win ¢ momo3peHnem Ha Hero.

C stBapst o ceHTsa0ps 2020 yKCIEHHOCTh IpaXKIaH YKpau-
HbI, KOTOpBIC TMOANMCAIN JCKJIApali ¢ BpayaMy BBIPOCIA Ha
1,5 mutH., 30 MutH. 610 ThIC. rpaXkaaH YKpauHbl yiKe 3aKITFOUNIN
JICKJIapaliy ¢ BpadaMu IEPBUYHOTO 3BEHA.

Ha npenocrasiieHne HaceIeHUIO IEPBUYHOM TOMOLIY 3aKOH-
TpakToBaHO 1682 mocTaBIUKOB, U3 KOTOPhIX 1102 — xoMMy-
HaJIbHbIE YUpeXICHUsS 3ApaBooxpaHeHus, 206 — yactHele, 374
— Bpaun OJII1. KonmyecTBo MocTaBIIMKOB IEPBUYHOM MTOMOIILIH,
3aKJIIOUUBILUX A0roBop ¢ HarmmonanbHOH ciyx000 31paBooX-
paneHust Ykpaussl 1o coctosiHuto Ha 01.10.2020 roga Ha 216
OoJbile, ueM Ha KoHell npouuioro roga. [puuem 75% u3 Hux
SIBIISTFOTCS yaCcTHBIMU it Bpauamu DJIIT [10].

Tperbe HampaBiCHUE CBA3aHO C KOPEHHBIM H3MEHEHHEM CHU-
CTEeMbl YIIpaBJIECHUs 3[paBoOXpaHeHus. B nepsyro odepens 3To
KacaeTcsl HalpaBJICHUS 3aKyNOK MEIULUMHCKHX YCIYr U Jie-
KapCTB, KOTOPOE NpelycMaTpUBaeT NOPSIOK 3aKIFOYEHUS J10T0-
BOPOB My IIpaBUTENBCTBOM M CyOBEKTAMU X035 CTBOBAHUS.
Jlnst peanu3anyy 3TOro HampasieHus: peOpMbl ObIIO TPHHSTO
ITocranoBnenue Kabunera MunuctpoB Ykpaunsl Ne 1101 ot
27 nexabpst 2017 roxa, xotopeiM yTBepxkIeHo «IlonoxeHue o

173



HarnronaspHoM ciyx0e 3apaBooxpaHeHust YKpauHb». JlaHHBIM
HOPMAaTUBHO-IIPABOBBIM aKTOM YCTaHOBJIEHO, uTo Hanuo-
HaJIbHAs CIIy)k0a 34paBOOXpaHEHHs] YKPAaUHBI SIBISETCS LCH-
TpajJbHBIM OPraHOM HCIIOJIHUTEIbHON BIACTH, ACSITEIBHOCTh
KOTOPOTO HampaBisercss M KoopauHupyercs Kabunerom
MunuctpoB YkpauHsl yepe3 MUHHCTpa 31paBOOXpaHEHUS,
KOTOPBI peaju3yeT roCyIapCTBEHHYIO IMOJHUTHKY B cdepe
31paBooxpaHeHus [8].

HaumonanpHast ciyx0a 3apaBooXpaHeHns] YKpauHbI SBIISICT-
¢Sl OIepaTopoM, KOTOPBIM 3aKIIHOYaeT KOHTPAKTHI HA IOKYIKY
MEIMIMHCKHX YCIIYT, @ TAKKe KOHTPAKTHI ¢ MEAULIMHCKUMH Y-
PEKICHUSIMU U YACTHBIMHU BpauyaMu.

B ciydae pedopMupoBaHusi 4eTBEPTOro HAIPABICHUS, PeUub
uzeT 00 U3MCHEHUSIX B (hapMarieBTHUECKO# oTpaciu. Takum 06-
pa3oM, B COOTBETCTBUH C IPUHSTON cTparerueil peopmupoa-
HHUSI 3]paBOOXPAHCHUsI, IPeUIaraeTcsi OTMEHHUTH 00s3aTeIbHYIO
peructpanuio B YKpauHe TeX IpenaparoB, KOTOPbIC YK€ MPOLLI-
mu cepruduranuio B8 EC u CIIA. DTo MOMOXET CHU3UTH LICHBI
Ha jexapcrBa Ha 30-40%.

PestomMupyst BbIIIETIEPEUHUCIICHHBIC HANPABICHUS PeGOPMBI
30paBOOXPAaHEHUS B YKpauHe, clIeLyeT OTMETHTh, YTO B L[EJIOM
OHa HalpaBsJIeHa Ha CO3J[aHHe CBOOOJHOTO PhIHKA MEAUIIMHCKIX
ycayr. KoHeuHbIM pe3ynbTaToM peann3alid HaMEYCHHBIX Me-
PONPUATHIA SIBISETCS IEPEBOJl OTHOIICHHUI B cdepe 3apaBoox-
paHeHus OT aAMUHHCTPATUBHONW MOJAENU K SKOHOMHUYeckod. B
YaCTHOCTH, 3TO HaXOAUT CBOE OTPA)KEHHE B CO3JaHUU HOBOU
OpraHU3alKy [0 OKa3aHUIO TAKUX YCIIYT, KOTOpasi He3aBHcHuMa B
cBOCH (DMHAHCOBOM MEATECIBHOCTU OT UCTIOJIHUTEIIBHON BIIACTH.
Eciu panblue mpeanoiaragock, 4To rocyaapcTBo GUHaHCUPYET
MEIULMHCKIE YUPEKACHUS 32 CUCT aCCUTHOBAHUM, TO CErOJHS
CO3JaeTcsl MOJEJb, NPU KOTOPOH MEIUIIMHCKUE YUPEKICHHUS,
Bpauu OyayT 3aMHTEPECOBAHbI B CO3JAHUU YCIOBHM, IPU KOTO-
pBIX X OyneT BRIOMpATh MALUEHT — HOTPeOUTENb UX yCiyr. To
€CTb CO3JaeTCs KOHKYPEHTOCIIOCOOHAs! MOJIENIb OKa3aHMsI Me-
JUIMHCKUX YCIIYT, B OCHOBE KOTOPOH! JIe)KaT SIKOHOMUYECKUE U
MPABOBBIC OCOOCHHOCTH ATHX OTHOLICHHMN.

CoracHO OCHOBHBIM IMOJIOKEHUSIM peOPMBI CHCTEMBI 31pa-
BOOXPAHEHUS CO3JA0TCS NPEANPUSATUS SKOHOMUUCCKOTO THIIA,
LIeJIbI0 KOTOPBIX SBJISIETCS HE TOJIKO OKAa3aHUE KaueCTBEHHBIX
MEIULMHCKUX YCJIYT, HO U IOJIyYCHHE JOXOJOB OT OKa3aHUs
9TUX yciyr. M 4em Bbllle KadyecTBO Takoil yciyru, TeM Oosbiie
Oyziet norpeduTeneii, TeM Jyuine OyayT yCIOBHs, 3apIuiara crie-
[[MAJICTOB, KOTOPbIE TaM paboTaloT, ¥ Tak jganee. B takux yc-
JIOBUSIX MEULIMHCKHIE YUPEKICHUsI OylyT KOHKYPUPOBATh IPYyT
C JIpyrOM 3a MalUeHTa, TIOCKOIbKY (PMHAHCHPOBAHHE MEANLIMH-
CKOTO yupexaeHHs OyeT NPOUCXOANTh HE KaK B COBETCKOH MO-
Jienu, Koraa GMHAHCHPOBAIMCh KOWKH, a 33 yCIIyTH, IPEfoCTaB-
JIieMble KOHKPETHOMY TalUeHTy. To ecTh, Ternepb MEAULMHCKOE
yupexieHne OyaeT noiaydars GUHAHCUPOBAHHE 110 KOJIUYECTBY
00CITy’KBAEMbIX ITALIUCHTOB.

He meHee BayKHBIM HOBOBBeJCHHEM B pedopMme 31paBooxpa-
HEHUS ABJISIETCS JOTOBOPHOI XapaKkTep OTHOIIECHUN MEX1y Bpa-
4OM M mauueHToM. Pedopma mpeaycMarpuBaeT BO3MOKHOCTB
rpa’kIaHUHY BBIOpaTh Bpaya U 3aKJIIOYUTh C HUM COOTBETCTBY-
IOIIKI 10rOBOP. DTOT MOMEHT IOJIOKHUTEJIBHO OTPaXKaeTcsl Ha
IUIATeXKHOW CHUCTEME, KOTOpas CTaHAapTU3UpOBaHA, TaK Kak
oInpenenseTcs CpeHssl CTOUMOCTb YCIyTH.

Takum 00pa3oMm, TONUCHIBAsT JCKIAPALMIO C JKEIAEMbIM
BPA4YOM, FOCYAapCTBO HAYMHACT OIUIAYMBATh MEIULUHCKOE 00-
CIIy)KMBaHUE DTOTO YEJIOBEKA B IMOJUKIMHUKE WM OOJbHULE.
[lo cpaBHeHHUIO C MpeabIAyLIeH MOAEIbIO, HOBAs 3aKIIHOYAETCS
B TOM, 4T0 HamuonanbHas kacca MEIUIMHCKOTO CTPaXOBaHUS
BBIJEIISCT Ul KaXJIOTO OTAEIBHOTO MEIUIIMHCKOIO yupexie-
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

HHSL CyMMY, KOTopast (POPMHUPYETCsl Ha OCHOBE KOJIMYECTBA IO~
IMHUCAaHHBIX uexnapaunifl C Bpa4yaMU U B COOTBETCTBHU C YCTAHOB-
JICHHBIMHU TapudamMu IJIsi KKI0ro mnaruenTta. basosslit Tapud
Ha MeIUIMHCKOe oOciyxuBanue ykpaunues B 2020 roxy co-
craniser 600,48 rpuBeH.

[ToxBons UTOr BBIIEU3IOKEHHOMY, MOKHO CKa3aTh, YTO pe-
(hopma 31paBOOXpaHCHHUS B YKPAUHE — 3TO HE TOJIBKO HEOOXO0IU-
MOCTb U3MEHEHHsI €€ COBETCKOW MOJEIIH Ha PHIHOYHYIO MOJIENb
MCIUIUHCKHUX YCIIYyT, OCHOBaAaHHYIO Ha SKOHOMHYECKHUX U IIPaBO-
BBIX NPUHLHUIAX, HO ¥ TpeOOBaHHE BPEMEHH B CBSI3M C yKpa-
MHCKOH NMPOEBPONENHCKOM MOJIUTUKON U €BPOMHTErPalliOHHBIMU
nporecamu Beex cep rocyaapcTBeHHoi aestensHocT. OnHa-
KO, Kak otMeuaeT V. MosieH, YkpanHe HeoOX0IMMO BHIOpATh OI1-
THUMAaJIbHBIN BapuaHT MOICIN CUCTEMbBI 31PaBOOXPaHCHUSA, YTO-
ObI TOOUTHCS PE3yJIBTATOB HA YPOBHE EBPOICHCKUX CTpaH [6].

B To e Bpewms, cieqyeT OTMETUTh, YTO KaK W Jr00as Mo-
Jieslb, OHA HE JIMIIEeHA HeJoCTaTKoB. Tak, Hampumep, He OblLI
PaccMOTPEH BOIIPOC MPEAOCTABICHUS MEAUIMHCKUX YCIYT U
ux ormiarel ¢punranamMu HanmonansHO#M akaaeMul MEIUIIMH-
CKHMX HayK YKpauHBI.

OtpaciieBble aKafeMHn HayK OCHOBaHbI Ha TOCYIapCTBEH-
HOH COOCTBEHHOCTH, (UHAHCHPYIOTCs u3 [ocynapcTBEHHOro
OropkeTa YKpauHbl, a TaKKe U3 JPYTUX UCTOUYHHKOB (DMHAHCH-
pOBaHUsI, HE 3aNPELICHHBIX 3aKOHOJATENbCTBOM YKpauHbl. U3
TocynapcTBenHoro Orokera YKpauHbl (pUHAHCHPOBaHHE OT-
pacieBbIX aKaJeMHii HayK OCYILIECTBILSIETCS 33 CUET OCHOBHOIO
U IIporpaMMHO-1iesIeBoro (puHaHcHpoBanus. basoBoe GpuHaHcH-
poBanue HannonansHoMU akaieMun HayK YKpauHbl, OTPACIIEBbIX
aKajeMuil Hayk oOecriednBaeT GpyH/aMEHTaIbHbIC HaY4HbIE HC-
CJICIOBAHUs, Pa3BUTHE UHQPACTPYKTYPbl U OOHOBJICHHE Mare-
pHaIBHO-TEXHUUECKOW 0a3bl Hay4HOH M HAay4HO-TEXHHYECKOH
JACATCIIBHOCTH, COXPAaHCHUE YHHUKAJIbHBIX HAyYHBIX O6’beKTOB
U 00BEKTOB, SIBIISIOLIMXCS TOCYIaPCTBEHHON COOCTBEHHOCTBIO,
o0y4eHHe IepcoHaa, HayuHbIX KaJpoB.

[MporpaMmHuo-1ieeBoe  (UHAHCHPOBAHKE OCYIIECTBISIETCS
Ha KOHKYPCHOH OCHOBE B IOPSIIKE, YCTAaHOBJICHHOM 3aKOHOJa-
TenbcTBOM YKpaunsl. Onxako B Konuenuuu pedopmsl GprHaH-
CHPOBAHUS 3[PaBOOXPAHEHHMsI, YTBEPIKICHHOI pacnopshkeHneM
Kabunera Munucrpos Ykpauns! ot 30 HosOps 2016 1. Ne 013-
p, HE YUTCHBI OCOOCHHOCTH IIPABOBOIO CTaTyca AESTeIbHOCTH
TOCYJapCTBEHHbIX HAYYHO-HUCCIIEOBATEIbCKUX YUPEKICHUH,
UX YPOBEHb yIPaBICHYECKOH U (pUHAHCOBOII aBTOHOMHH, KOTO-
pbI€ MOI'YT UMETH COGCTBCHH]}II\;I J0X01, l'lO.]'ly'-{eHHbIl‘/)I OT OIlJIAThI
YCIyI, OKa3bIBA€MbIX UMU B COOTBETCTBHU C OCHOBHBIM BUIOM
JIeATEIIbHOCTH.

K HemocrarkaM TakKe MOXKHO OTHECTH OTCYTCTBHE €IMHO-
r0 MOAXO0Ja K ONPEJCTICHHIO CTOMMOCTH MEIULUHCKUX YCIYT.
OnHa U Ta XKe yciyra MOXeT OTJINYAThCsl 10 CTOMMOCTH B pas3-
HBIX MEJUIUHCKUX YUPECIKACHUAX, YTO B COBPEMEHHBIX yCJIOBHU-
SIX CO3J1a€T CUTYALNIO, KOI/Ia MAI[HEHT, B OOJIBIIMHCTBE CIIy4acB,
BBIOMPACT MEANIIMHCKOE YUPEXKCHHE, I7Ie YCIIyra OKa3blBaeTCs
1o 0oJiee HU3KOM IIEHE U, TeM CaMBbIM, IPEMSTCTBYET Pa3BUTHIO
cBOOOTHON KOHKYPEHLIIH.

3axiouenne. CrelyeT OTMETUTb, 4YTO MEXIyHapOIHbIH
OIIBIT YOGAUTENBHO JIEeMOHCTPUPYET PEKTHBHOCTH CHCTEMBI,
KOTOpasi Crioco0Ha MCIHOJIb30BaTh UMEIOIIUECs PECYPChI COLM-
QJIHO OTBETCTBEHHBIM 00Pa30M, MOJKET MPEIOCTABIATh Y hek-
THUBHYIO MEAMIMHCKYIO MOMOIIb, OCHOBAHHYIO Ha COJNUIAPHO-
CTH, CIIPAaBEIMBOCTU U YYAaCTHU OOLIECTBEHHOCTH, 3aLIUIIATh
HACEJICHUE OT KaracTpOpHUECKUX MOCICACTBUI OOJIe3HEH,
rapaHTUPYeT MPO3PAaYHOCTh U MOAOTYETHOCTb. [lpunsatue mep
Jutst 0oJ1ee OBICTPOro pearupoBaHuUs Ha MOTPEOHOCTH U OXKUJ1a-
HUs HaceJieHus TpelyeT 0ojiee TECHOW CBSI3H MEKAY pa3BUTU-
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€M HAIMOHAJIbHOW SKOHOMHUKU M OJIarOCOCTOSHHEM TPakiaH.
Ilepexon cucTembl 3ApaBOOXPAHEHUS OT aJIMUHUCTPATHBHO-KO-
MaH/IHOM K PBHIHOYHOW MOJENN OKa3aHUs MEIUILMHCKHX YCIyT
HA YKOHOMHMYECKOW M MPABOBOIM OCHOBE B LIEJIOM SIBJISIETCSI T10-
JIOXKHUTEIILHBIM IIarOM B BBIOOpE HampasieHus pedopmbl. Og-
HaKo pedopma 3IpaBOOXPaHCHUS B YKPAUHE HAXOAUTCS TOJIBKO
Ha HayaJbHOM craauu. Heserko m3MeHHUTb cUCTEMY, KOTOpas
CTpOWJIach ACCATUIICTHSIMUA U YKOPSHWJIACh B CO3HAHUM OOJIb-
IIMHCTBA HAceJCHUs cTpaHbl. [Iporecc pedopMupoBaHus He
JIOJDKEH OrpaHUYMBATBhCS MPHHATHEM TOJIBKO 3aKOHOIATEIIb-
HOI1 6a3bl, a 00YCJIOBIICH TaK)ke HEOOXOJMMOCTBIO HAYyYHOIO M
0O0IIECTBEHHOTO 00CYX/ICHHs. B CBsI3M ¢ 9TUM, BO3HHMKAeT He-
00XOIUMOCTh TAILHCHIIIMX UCCIICIOBAHUIA C IIETbIO BEIPAOOTKH
OOIINX TEOPETHUCCKUX M MPAKTHYCCKUX MTOZUIIUH.
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SUMMARY

CURRENT STATE OF HEALTH REFORM IN UKRAINE
IN THE CONDITIONS OF EUROPEAN INTEGRATION

Zadykhaylo D., Milash V., Yarotskiy V.
Yaroslav Mudryi National Law University, Kharkiv, Ukraine

The problem of health is one of the global problems, the so-
lution of which contributes to the further development of the

© GMN

state. The article is devoted to topical issues of medical reform
implementation in Ukraine. The importance of making changes
in the field of medicine is analyzed. The main problems and ob-
stacles to the introduction of new principles of interaction are
considered.

The purpose of the study is to identify the most pressing prob-
lems of health care reform, to determine the essence of health
care reform, to indicate its possible pros and cons.

To achieve this goal, an analysis of the regulatory and legal
framework for reforming the healthcare sector in Ukraine was
carried out, the stages of reform that have already been com-
pleted to date and those that are still in the process of imple-
mentation, their positive and negative aspects were analyzed,
methods were used: comparative legal, statistical, induction,
analysis, synthesis.

Based on the study, the authors concluded that the transition
of the health care system from an administrative-command to
a market model of medical services on an economic and legal
basis is generally a positive step in choosing the direction of re-
form. The main fundamental principles envisaged by the reform
are: the responsibility of the state, the availability and quality of
medical services, the convenience of obtaining them, ensuring
equal access to services and efforts to make the most efficien
use of available resources.

Keywords: medical system, medical reform, stages of medi-
cal reform, financing, health insurance

PE3IOME

COBPEMEHHOE COCTOSIHUE PE®OPMBI 3JIPABO-
OXPAHEHMWS B YKPAUHE B YCJIOBUSIX EBPOMHTE-
TPALIIN

3aapixaiiio 1.B., Muaam B.C., SIpouxwuii B.JI.

Hayuonanonwiil opuouyeckuii ynusepcumem um. Apociasa My-
opoeo, Xapwvkos, Yrpauna

[IpoGema 310pOBBSI OTHOCHUTCS K II00ATBHBIM MpoOIeMaM,
pelIeHre KOTOPBIX CIIOCOOCTBYET NajbHEeHIIeMy Pa3BUTHIO Ha-
ero rocynapersa. Crarhst MOCBSIICHA aKTyalbHBIM BOIIPOCAM
BHE/IPEHHS MEULIMHCKON pedopMbl B YKpanHe. AHAIH3UPYET-
Cs1 BAYKHOCTD MIPOBE/ICHUS U3MEHEHUIT B chepe MenuIMHbL. Pac-
CMaTpUBAKOTCSA OCHOBHBIC l'lpO6.]'leMl)l U NPENATCTBUSA BHEAPE-
HHS HOBBIX IPUHIUIIOB BSaHMOﬂeﬁCTBHﬂ.

Lleap ucciienoBaHus 3aKIIOYa€TCs B TOM, YTOOBI BBISIBUTH
HanOoJjee aKkTyaJbHbIe MPOOJIEMbI MEIUIIMHCKOTO pehopMHUpO-
BaHUS, OTPEICIUTh CYIIHOCTh MEAUIIMHCKON pedopMbl, BbIIe-
JINTh BO3MOXKHBIE €€ TUIIOChI U MHWHYCBI.

Jlo1st peanu3aiyy mocTaBICHHON LeH ObLIT IPOBE/ICH aHAIN3
HOPMaTHUBHO-TIPaBOBOM 0a3bl peopMupoBaHus chepsl 3ApaBo-
OXpaHeHHs B YKpauHe, MPOaHaIN3UPOBaHBI 3Tkl pe(opMHupo-
BaHWs, KOTOPBIC y)Ke BBIITOJIHEHBI HA CETOAHA U T€, KOTOPbLIC €1IC
B IIPOLECCE BBIITOJIHCHUSA, UX MOJOXKUTEIIbHBIE U OTPULIATEIIb-
HBIE MOMECHTbBI, UCII0JIb30BaHbl METOABI: CPABHUTEIIbHO-IIPABO-
BOH, CTaTUCTUYECKUH, HHIYKLINH, aHAJIN3a, CUHTE3a.

Ha ocHOBaHHH MPOBEICHHOTO MCCIICIOBAHHS aBTOPAMH ClIC-
JlaH BBIBOJ O TOM, YTO IEPEXOJ CUCTEMBI 3IPpABOOXPAHCHUA OT
aJIMUHUCTPATUBHO-KOMAH/JHON K PBIHOYHOW MOZAEIHU IPeJio-
CTaBJICHUS MCIHULIMHCKHUX yCJ'IyF Ha X03ﬂi/JICTB€HHO—HpaBOB]>lX
OCHOBAax B LICJIOM SBJISICTCS ITOJIOXKUTECIIBHBIM IIIaroM B Bbl60pe
HarpasieHHOCTH pedopmbl. OCHOBHBIMU (PyHIAMECHTAIbLHBIMH
IPHHIMIIAMH, KOTOpBIE MPEayCcMaTpUBalOTCs pedopMoi SBIIs-
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IOTCS: OTBETCTBEHHOCTh FOCYapCTBa, JOCTYITHOCTh U KaueCTBO
MEIMIMHCKON YCIIyTH, yIoOCTBO €€ IMOIydYeHus], 00ecedeH s
paBeHCTBA B JIOCTYIIE K yCIyraM M MOIBITKH Hanboinee dddex-
THUBHO UCIIOJIE30BaTh UMEIOIIUECS PECYPCHI.
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