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K CBEJEHHIO ABTOPOB!
[Tpu HampaBiIeHUH CTaThU B PEJAKIMIO HEOOXOAMMO COOIONATh CIIEAYIOIIUE MTPaBUIIa;

1. CraTbs 1omKkHa OBITH IPEJCTABICHA B IBYX SK3EMIUIPAX, HA PYCCKOM MJIM AHIIMHCKOM SI3bI-
Kax, HareyaTaHHas Yepe3 MoJITOpa HHTEPBasia Ha 0HOI CTOPOHE CTAHAAPTHOIO JIMCTA ¢ IMPUHOM
JIEBOTO MOJIsI B TP caHTHMeTpa. Mcrmonp3yemblil KOMITBIOTEPHBIH WPUQT I TEKCTa Ha PYCCKOM U
aHTmiickoM si3pikax - Times New Roman (Kupuiiauma), s TeKCTa Ha TPY3WHCKOM SI3BIKE CIIEAYET
ucrons3oBath AcadNusx. Pazmep mpudra - 12. K pykonucu, HarieyaraHHON Ha KOMIIBIOTEPE, TOJDKEH
ob1Th ipuitosker CD co craTbeit.

2. Pa3mep craTbu 107KEH OBITH HE MEHEE IeCATH U He OoJiee 1BaALATH CTPAHUI] MALIMHOIINCH,
BKJIIOYAs yKa3aTelb JINTepaTyphl H pe3ioMe Ha aHTIIMICKOM, PyCCKOM U TPY3MHCKOM SI3bIKaX.

3. B crarbe 10omKHBI OBITH OCBELICHBI aKTYaJIbHOCTh IAHHOTO MaTepraa, METOAbI U PE3YJIbTaThl
UCCIIEIOBAHUS U UX 00CYyKACHHE.

IIpu nmpencTaBneHny B re4aTh HAYIHBIX IKCIIEPUMEHTATLHBIX pab0T aBTOPHI IOJIKHBI YKa3bIBaTh
BUJ U KOJIUYECTBO SKCIIEPUMEHTAIBHBIX KUBOTHBIX, IPUMEHSIBIIMECS METOABI 00€30011BaHUs H
YCBIJICHHUS (B XOJ€ OCTPBIX OIIBITOB).

4. K crarpe IOMKHBI OBITH MPHIIOKEHBI KPATKOE (HA MOJICTPAHMUIIBI) PE3IOME Ha aHTIINHCKOM,
PYCCKOM U Ipy3UHCKOM $I3bIKaX (BKJIIOUAIOIIEe CIEAYIONINE Pa3ieibl: IeJb UCCIEIOBAHNS, MaTepral u
METOJIbI, PE3yJIBTAThl M 3aKIIFOYCHUE) U CITUCOK KITFoUeBbIX ciioB (key words).

5. Tabnmuip! HEOOXOIUMO MIPEACTABISTE B ITe4aTHOH popme. DoTokonnu He TpuHUMaroTcs. Bee
nu(ppoBbIe, UTOTOBbIE U MPOLEHTHBIE JAHHbIE B TA0JHIAX J0JKHBI COOTBETCTBOBATh TAKOBBIM B
TeKcTe cTaThbu. Tabnuibl U rpad)uKu TOJKHBI OBITH 03araBeHbI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300pakeHUH. PUCYHKH, 9epPTEXH 1 AUAarpaMMBbI CIIEAyeT 03aIIaBUTh, IPOHYMEPOBATh M BCTABUTH B
COOTBeTCTBYMOIIEE MecTo TekcTa B tiff hopmare.

B noanucsx k MukpodoTtorpadusM ciienyeT yKasblBaTh CTEIICHb YBEIMUYESHUS YePEe3 OKYIISP HIIH
00BEKTHB U METOJI OKPACKH MIJIM UMIIPETHAIINN CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOMAATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHnn crareid B xypHanm MHI mpocum aBTOpOB cobmronars
HpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKONHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMUTETOM PEIAKTOPOB MEAMIMHCKUX JKYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B xoHIIe Ka)X10l OpUTMHAIBHON CTaThy NpUBOAUTCS Onbimnorpaduueckuii cnucok. B cnimcok naurepa-
TYpPBI BKJIIFOUAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKM B TeKcTe. CIHCOK COCTaBIIsIeTCs B
andaBuTHOM MOpsAAKe U HymMepyeTcs. JlutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUruMHana. B
CIMCKE JINTEPATyPhl CHavYajIa IPUBOISTCS PaOOThI, HAIIMCAHHBIE 3HAKAMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupuuien u naruauneil. CChUIKM Ha IUTUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIAPaTHBIX
CKOOKax B BU/IC HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOW padoThI B CITUCKE TUTEpaTypbl. bospmmn-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 MOCTCAHNUE S5-7 JIET.

9. ns momydeHHs MpaBa Ha MyONHMKALMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEKJICHUS BU3Y U COIPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAalledaTaHHbIC Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYaThIO.

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

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCIPaBIsTh cTarbi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTMO HampaBlieHHE B PEJAKIINIO paldOoT, MPEACTABICHHBIX K TeYaTH B WHBIX
M3aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3AHUSX.

Hpﬂ HApymI€HUH YKa3aHHbIX IMPaBUJI CTATbU HE PaCCMaTPUBAIOTCH.




REQUIREMENTS

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Basal cell carcinoma (BCC) is the most com-
mon neoplasia in Caucasians with a pre-dominance for
the sun-exposed anatomical areas such as head-and-neck
region with an annual increase of 3-7% in incidence
[8,15]. In an analysis of the cases treated at our Depart-
ment from January 2008 to December 2012 1,750 BCC
lesions were excised from 1,380 patients. The mean age
of the patients was 74.3+11.4 years [16].

Focusing on the auricle, squamous cell carci-
noma (SCC) is the most common followed by BCC in
second place. The skin of the ear is unique since it is
thin, lacks subcutancous adipose tissue, has numerous
arterial-venous shunts, and is close to underlying carti-
lage. Lesions of the auricle seem to be more aggressive
and can spread along the embryologic fusion planes of
the ear, which increases the rate of R1 excision [3].

In a retrospective study BCC of the auricle
and of the cheek were compared, reporting 57% as
high risk on the auricle, compared with 38% on the
cheek. In contrast to the entire head-and-neck region,
there was a clear male pre-dominance [7]. In a meta-
analysis, the risk of incomplete (R1-) resection of BCC
was 2.5 higher for tumors of the auricle compared to
other regions [13].

Although mortality from BCC is low, the mani-
festation is responsible for a considerable morbidity and
sometimes deformities in different body and face region.
The correct oncologic treatment and immediate reconstruc-
tion of the anatomical region can represent a challenge.

Clinical examination, dermoscopy, and histo-
logical evaluation are fundamental for the diagnosis and
consequent treatment. The major treatment options are
surgery and radiotherapy. Topical drugs like Imiquimod,
photodynamic therapy, and systemic hedgehog inhibitors
can also be considered in selected cases. Each of them
has advantages and disadvantages. The treatment must be
aimed at the complete removal of the lesion and periodic
follow-up to detect recurrence or new lesions. The highest
cure rate is by complete surgical excision [10].

Case Report. We present a case of basal cell carci-
noma of the auricle in a 79 years old male patient without
previous treatment. His medical history was positive for
controlled diabetes mellitus type Il and hypertension. The
patient was referred with a clinical diagnosis of BCC of
auricular helix (Fig. 1).by his dermatologist.

Under local anesthesia and sedation, the lesion
was removed in a single piece (full-thickness) including
skin and cartilage with 5 mm safety margins (Fig. 2).

Fig. 1. Partially ulcerated BCC of the auricle. The sur-
rounding skin shows signs of chronic ultraviolet-light
exposure, i.e. actinic keratosis and elastosis
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Fig. 2. Demonstration of surgical excision and auricular
reconstruction



Immediate reconstruction was performed using
modified Antia-Buch flap. This flap was created by an inci-
sion along the helical sulcus extending through the anterior
skin and cartilage, dissecting the helix from the scapha.
The posterior auricular skin was elevated superficial to the
perichondrium. The resulting anterior chondro-cutaneous
flap was advanced into the defect (Fig. 3).

Fig. 3: Operation situs with the creation of a
modified Antia-Buch flap.

The reconstruction was accomplished in a single
stage. No complications were observed (Fig. 4).

-

Fig. 4. Result one month after surgery
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The lesion was sent to histological evaluation
that confirmed a mixed type BCC, with a depth of the
infiltration >2 mm; Clark level: 4. There was no sign of
perineural invasion. The lateral and deep surgical margins
were tumor-free.

Non-melanoma skin cancer incidence is rising
world-wide with BCC as the leading entity. Sun-exposure
is known as a major environmental risk factor leading to a
predisposition of non-melanoma skin cancer of the head-
and-neck region. The auricles are the fifth most common
anatomical localization affected by these tumors. In a
study from California, US, the male to female ratio for
non-melanoma skin cancer of the auricle was 17:1. Of the
patients responding to the survey, 72.8% used sunscreen,
but only 26.0% of those who used sunscreen always ap-
plied it to their ears [12]. This demonstrates the lack of
knowledge among populations at risk.

We described the case of mixed type BCC of the
auricle in the patient treated by surgery. In a study from
Iran, BCCs of mixed type were slightly more frequent on
auricle, and these tumors were often more aggressive than
non-mixed type BCCs [6].

Treatment of choice is surgery. In our department,
most tumors of the head-and-neck region were removed
surgically by delayed Mohs technique (77.0%). The average
recurrence rate of BCC was 1.6% and 0.24% among RO
resected tumors. Surgical excision remains the mainstay
of treatment [16].

Reconstruction of the auricle is esthetically de-
manding, although the RO-removal of the tumor is a priority.
Auricular reconstruction of full thickness defects after BCC
surgery can be performed by different approaches. Probably
the most common procedure is the wedge excision or the
Trendelenburg flap - both are single-stage procedures [9].
Staged retro-auricular flap can be used from helical rim and
anthelix reconstruction with good aesthetic outcome, but
leaving a donor site for healing by second intention [4]. An
alternative for upper anthelix reconstruction is the banner
pull-through flap [1]. For smaller upper pole auricular rim
defects the helical advancement flap is a convenient method
[2]. The larger the defect becomes the more complex situ-
ation gets [5,11].

Here we used a single-stage procedure of a modi-
fied wedge excision that allowed preserving the height of the
auricle — a modified Antia-Buch flap [14]. This technique
allows the closure of small to medium sized defects after
tumor excision surgery. The most common adverse event is
post-operative hematoma that was not observed in the pres-
ent case. The helical flap has a stable vascular supply via
the posterior auricular artery branches and the consecutive
perforating branches. The superior auricular artery originating
from the anterior auricular artery is responsible for the blood
supply to the medial part and top of the helical rim. This part
is completely preserved by the Antia-Buch.

In conclusion, BCCs of the auricle are often
high-risk tumors, that need a complete removal and careful
reconstruction of the auricle.
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SUMMARY

MIXED TYPE BASAL CELL CARCINOMA OF THE
AURICLE - SINGLE STAGE RECONSTRUCTION
AFTER RO-RESECTION BY A MODIFIED ANTIA-
BUCH FLAP (CLINICAL CASE REPORT)

1Goldman A., *Wollina U.

!Clinica Goldman, Porto Alegre, RS, Brazil; ’Department of
Dermatology and Allergology, Academic Teaching Hospital
Dresden, Dresden, Germany

Basal cell carcinoma (BCC) is the most common neoplasia
in Caucasians with a pre-dominance for the sun-exposed
anatomical areas including the auricle. The treatment of
choice is surgery achieving an R0O-resection status. On the
other hand, functional and aesthetic results are of impor-
tance. We report a case of 79-year-old Caucasian man with
a BCC of the helical rim that was treated surgically using
amodified Antia-Buch flap for single stage reconstruction.
Article is discussing peculiarities of BCC on the auricle and
options for auricular reconstruction.

Keywords: auricle, basal cell carcinoma, sun-exposure,
surgery, modified Antia-Buch flap.

PE3IOME

OJITHODTAITHASI PEKOHCTPYKIIUS YIIIHOM PA-
KOBUHBI METOJIOM MOJIU®UIIUPOBAHHOI'O
JIOCKYTA ANTIA-BUCH MOCJIE R0-PE3EKIIUA
BA3AJIBHO-KJIETOYHOM KAPIIMHOMBI CME-
IMAHHOI'O TUNA (KIMHUYECKUM CAYYAW)

'Toaaman A., 2Bojuinna Y.

"Knunuxka Tonoman, Hopmy-Aneepu, Bpasunus,
2 Axademuneckuil yuebnwlil 20cnumans /lpezoen-Opudpux-
wmaom, Oenapmamenm 0epmMamonocuy U auiepeoiocuu,
llpesoen, I'epmanus

bazanpHo-kierounas xapuuHoMa (bKK) sBnsercs Hau-
OoJiee pacrpoCTpaHEHHBIM OITyXOJIEBBIM HOBOOOpa3oBa-
HHEM CpeIu HaceJeHUs Oeioll packl ¢ mpeobiagaromei
JOKanu3anueld B 00JacTsaX OOHaKEHHOTO KOXHOTO TO-
KpOBa, BKJIIOYAs YIIHYIO PakoBUHY. [IpennouTurensHbIM
JICYEHHEM SIBJISIETCSI XMPypIryuiecKas orneparus B pejenax
RO-pesekuun. C apyroii CTOpOHBI, BaXKHbI ()yHKIIMOHAITb-
HBIE M CTETUYECKHUE PE3YJIBTaThl. ABTOpaMu IPe/ICTaBICH
knuHudeckuil cnyvait BKK B obmactu 3aBuTKa ymHoit
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PaKkoBHHBI y 79-11€THETO NalMeHTa O0eslol packl, KOTOPOMY
IIPOBEICHO OTHO3TANTHOE PEKOHCTPYKTUBHOE XUPyprudec-
KO€ JIeueHHe METOAOM MOAU(DUIMPOBAHHOTO JOCKYTa
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Antia-Buch. B cratbe o0cyxnarorcst ocobennoctn BKK
B 00J1aCTH yITHON PaKOBUHBI M BAPUAHTHI PEKOHCTPYKLIUU
Hapy’>KHOTO yXa.
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PECULIARITIES OF PROLIFERATIVE ACTIVITY
OF CERVICAL SQUAMOUS CANCER IN HIV INFECTION

'Lytvynenko M., >Shkolnikov V.,*Bocharova T., *Sychova L., *Gargin V.

'Odessa National Medical University, ?Vinnytsia National Pirogov Memorial Medical University;
SKharkiv National Medical University, Ukraine

Mucosal surfaces are the primary sites of most hu-
man immunodeficiency virus (HIV) transmission, and thus
these tissues are a focus of attention for efforts to prevent
HIV infection [20] that is important for future consequences
of HIV with neoplastic processes including. Patients with
HIV infection have a statistically significant increased risk
of developing certain cancer, such as Kaposi’s sarcoma,
lymphoma, and invasive cervical cancer [8], all of which
are considered to be acquired immune deficiency syndrome
(AIDS) defining conditions. Cervical cancer is the second
most common cancer in women worldwide. It represents
one of the most challenging public health problems in de-
veloping countries. HIV-infected women have a higher risk
of cervical cancer which is an AIDS defining cancer [3,5].

Last decade is characterized by significant search
of prognostic signs and especial proliferative peculiari-
ties for carcinoma of different localization [10,16,18,22].
Comparison of different tumours such as breast, thyroid,
colon, testis and other [10,17,15,22], the current clinical
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management of genitals malignancies is lagging behind
in terms of utilization of clinically robust molecular tests
that can identify patients that are more likely to respond
to a given targeted agent, or even those in need of a more
aggressive treatment approach based on well-validated
molecular prognosticators [12]. One effective means to
decrease cervical cancer incidence and death is an early
detection of cancer, its precancerous lesions or cervical
intraepithelial neoplasia [7] with detection of cellular
dysregulation, that could be evidenced clinically by im-
munohistochemical study of some proteins, such as, pl6
and Ki67 [13,23].

Named biomarkers are important for detection,
prognosis, and targeted therapeutics of cervical neoplastic
transformation and evaluation [2]. Understanding of the
molecular events leading to the development and progres-
sion of genital malignancies, markers of detection, prog-
nostication, and therapy prediction can be exploited in the
management of cervical cancer.
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The expression of the human Ki-67 protein is
strictly associated with cell proliferation. During inter-
phase, the antigen can be exclusively detected within the
nucleus, whereas in mitosis most of the protein is relocated
to the surface of the chromosomes. The fact that the Ki-67
protein is present during all active phases of the cell cycle
(G1, S, G2, and mitosis), but is absent from resting cells
(G0), makes it an excellent marker for determining the
so-called growth fraction of a given cell population [19].

In connection with the above, the purpose of our
work was detection of proliferative activity in cervical
squamous cancer in women with HIV infection with Ki-
67 immunohistochemical examination.

Material and methods. There were investigated
24 cases of cervical carcinoma, for which biopsy was per-
formed before the radiation treatment. Materials for the
study have been selected with histologically confirmed
cervical cancer in 12 patients with HIV (investigated
group) and 12 patients without HIV infection (group of
comparison). For obtaining relevant results, we included
only cases with positive results for human papillomavirus
(HPV) infection. HIV infection was determined by a se-
rum enzyme-linked immunosorbent assay (ELISA) with
confirmation by Western blot. A CD4 lymphocyte count
<100 cells/uL was considered “low.” We used the clas-
sification of the stages of cervical cancer (FIGO, 2009).
Process and extent of tumor (TNM, 2010), under which
selected cases treated Ila-IIb (FIGO), T2a-T2b (TNM).
Age of women in two groups ranged from 27 to 63 years
and averaged 36.5 years.

The material was fixed in 10% neutral buffered
formalin and Bouin’s fluid for 10-12 hours, were subjected
to standard proceeding and embedded in paraffin. From the
prepared blocks made serial sections thick 5x10 m. Slides
were stained with hematoxylin and eosin [1], according to
van Gieson’s. Immunohistochemical examination (IHC)
was performed indirect immunoperoxidase reaction [4]
with monoclonal antibodies (mAb) to Ki-67, p16; all
used mADbs are manufactured by Thermo scientific, USA.
The reaction was visualized using a set of UltraVision LP
Detection System HRP Polymer & DAB Plus Chromogen
(Thermo scientific, USA).

Histological study was performed with micro-
scope «Olympus BX41» followed by morphometric study
using “Olympus DP-soft 3.12” program. Staining was
scored independently by two observers and a high level
of concordance (90%) was achieved. All slides were in-
dependently reviewed twice and intra-observer disagree-
ments (<10%) were reviewed a third time followed by a

conclusive judgment. Evaluation of expression was per-
formed using a quantitative scale.

Positive Ki-67 expression was diagnosed with
nuclear stain in the intermediate and superficial cells.
Ki67 staining in basal or parabasal cell was considered
as negative. Positive p16 expression was interpreted with
a diffuse staining in both nuclear and cytoplasm of basal,
parabasal, with or without superficial cells. Unstained, fo-
cal or sporadic epithelial staining was considered as nega-
tive. Negative control was performed in the same tissue
without primary antibodies [7].

Counting of number of investigated structures
was performed per 1 x10° m? area of the tissue with co-
incident points x100/number total of points on the grid.
All values are expressed as means, standard deviation
(SD) and standard error of the mean (SEM) for statisti-
cal analysis. Statistical comparison was performed using
Mann-Whitney test for statistical analysis. Spearman’s
rank correlation coefficient (r) was counted for measure
of the strength of relationship between paired data [11].
The accepted level of significance was p<0.05.

The procedure was done strictly in compliance
with the Helsinki Declaration after approval from the Re-
gional Ethical Review Board at Odessa National Medical
University, protocol 3, 17" October 2011.

Results and their discussion. As we wrote above
age of women in two groups ranged from 27 to 63 years and
averaged 36.5 years, but separation of women age in group
with/without HIV realized in significant differences. So,
averaged age was 32.7 years in group with HIV infection,
and 38.2 years in group without HIV infection.

The 24 cases were histopathological diagnosed as
follows: well-differentiated keratinizing squamous cell car-
cinoma (7 cases), moderately differentiated nonkeratinizing
squamous cell carcinoma (13 cases) and poor differentiated
nonkeratinizing squamous cell carcinoma (4 cases). The
distribution of histological variants of cervical cancer by
the studied groups is presented in the Table 1.

As a result of IHC it was detected that posi-
tive Ki-67 expression and positive pl6 expression have
been revealed in 100% and 95.2% cases respectively, but
percentage of cell with positive staining was uneven in
investigated groups. So, percentage of cell with positive
staining Ki67 was ranged from 11.32 to 85.4 % (averag-
ing 48.8%) in group without HIV. But it was ranged from
27.41 to 93.4 (averaging 62.5%) in HIV group (Table 2).
It should be noted that dysplastic cells have been revealed
with positively responding nuclei to Ki-67 in all cases,
mostly outside, layers of the epithelium, the intensity of

Table 1. Distribution of histological variants of cervical cancer

Histological types Cervical cancer without HIV | Cervical cancer with HIV
well-differentiated squamous cell carcinoma 5 2
moderately differentiated squamous cell carcinoma 6 7
poor differentiated squamous cell carcinoma | 3

© GMN
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Table 2. Evaluation of expression for immunohistochemical staining (% of positive cells)

Ki-67 plé6
Histological types

No HIV HIV (n=12) No HIV HIV

(n=12) (n=12) (n=12)
Well-differentiated squamous cell carcinoma 21.3£2.4 34.743.8* 49.244.7 64.7+4.3*
Moderately differentiated squamous cell carcinoma 45.8+4.2 63.7+4.3* 69.7+5.8 68.9+6.1
Poor differentiated squamous cell carcinoma 79.4+3.7 89.2+5.1* 68.4+5.8 61.7+7.3
Averaging level 48.8+5.2 62.5+5.6* 62.4+4.3 65.1+8.4

* - p<0.05 significant between groups with and without HIV

the reaction was moderate and high in peritumoral tissue.
In some cases of group without HIV, the cells of the basal
layer were Ki-67-negative. At the same time, as we move
into the tumor, cells with positive nuclear reaction for Ki-
67 detected as primarily high intensity in all layers of the
cervical epithelial layer. Almost all cell nuclei were Ki-67
-positive reactions with high intensity in areas that are
suspicious as microinvasion in both groups.

IHC localization and intensity of response to
Ki-67 have been depending of invasive growth varies on
the degree of differentiation. Thus, in poor differentiated
squamous cell carcinoma positive nuclear reaction for Ki-
67 was detected in the majority of cells without a particular
pattern, whereas in the stratum cancer, in the central parts
Ki-67 - positive cells interspersed with Ki-67 - negative.
But comparison of same level differentiation case resulted
in more active proliferative process in all subgroups -
well-, moderately- and poor differentiated squamous cell
carcinoma.

As we wrote above pl6 expression has been re-
vealed in 95.2% cases, due to presence of 3 cases from
HIV group with unclear pale nuclear and cytoplasmic
staining, that we recognize as negative expression. Per-
centage of cell with positive pl6 staining was uneven in
investigated groups as and Ki-67 expression (Table 2).

The pl6-positive immunostain was diffuse and
strong at nuclear and cytoplasmic localization, without dif-
ferences regarding the intensity of reaction in different level
of differentiated squamous cell carcinoma degree for first
point of view. Simultaneously we observed weak intensity
stain in the cytoplasm and nucleus of non-epithelial cells,
such as fibroblasts, inflammatory cells, vascular endothelial
cells. P16 immunostaining was present in basal and para-
basal cells mainly from the lower third of the epithelium
till two thirds epithelium in peritumoral tissue. The pl6
reaction was observed also in few epithelial cells from the
upper layers with no intensive staining.

Women with HIV infection have an increased
risk of developing certain malignancies. These malignan-
cies are commonly human papillomavirus (HPV)-related
reflecting the high rate of coinfection with HPV m women
with underlying HIV infection. These women also have
a high incidence of premalignant HPV-related changes,
such as high-grade squamous intraepithelial lesions as
diagnosed on Pap smears and cervical intraepithelial
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neoplasia on cervical biopsy. Screening recommendations
for HIV-infected women reflect the need for vigilance
in detecting and treating these lesions early. In addition,
recent interest has focused on the use of cervical cancer
screening, employing HPV-testing techniques, and on HPV
vaccination in younger women to prevent initial infection
and the subsequent development of cervical and other HPV-
related cancers [8]. Risk factors for cervical cancer include
sexual intercourse at an early age, multiple sexual partners,
tobacco smoking, long-term oral contraceptive use, low
socioeconomic status, immunosuppressive therapy, and
micronutrient deficiency. Persistent infection by oncogenic,
high-risk strains of HPV is strongly associated with the
development of cervical cancer [9] and as all patients with
HIV were observed with positive HPV so we select patients
with same indicators by HPV for group of comparison.
Distribution of histological variants of cervical cancer by
the studied groups is approximately same with insignificant
tendency to less differentiate for group with HIV.

Proliferation of appeared malignant tumor is
important characteristic for prognosis. Ki-67 is a nuclear
protein associated with cell proliferation and ribosomal
RNA transcription. It is found in all active phases of the
cell cycle and increasing the fraction Ki-67 positive tumoral
cells is associated with a worsening of the prognosis for
course of tumor [19]. Status of Ki-67 could be detected as
an independent predictor disease free survival and presence
of numerous Ki-67 positive stained cells is expected results
for developed cervical carcinoma in our slides.

Level of Ki-67 is progressively increased in both
investigated groups, but level of proliferation is signifi-
cantly higher in group with HIV. So, averaging level for all
histological types in group without HIV was 48.8+5.2%
with 62.54+5.6% in group with HIV. Level of proliferation
was more pronounced in group with HIV and in all histo-
logical types of cervical cancer.

The rates of p16 and Ki67 expressions were di-
rectly associated with the severity of cervical lesions but
should be interpreted result with caution [7]. Therefore,
p16 overexpression, identified by immunostaining or en-
zyme-linked immunosorbent assay, can be considered as
a marker of HPV infection and of activated expression of
viral oncogenes and virus-induced cell cycle deregulation
[14, 21]. So, we observed significant difference between
histological subgroups for Ki67, but only one subgroup
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(well-differentiated squamous cell carcinoma) with sig-
nificant difference for p16: 49.244.7% for non HIV and
64.7+4.3% for HIV (p < 0.05). For moderately and poor
differentiated squamous cell carcinoma difference of p16
expression was statistically unreliable. Such result must
be evaluated carefully as there are data that meta-analysis
of p16 overexpression could be associated with a favour-
able prognosis in patients with cervical cancer. Assess-
ment of pl6 expression could provide better prognostic
information for patients with cervical cancer. Large scale,
multicentre and well-matched cohort studies are warrant-
ed to clarify the prognostic effect of pl6 expression on
the outcome of cervical cancer [6]. Simultaneously such
hesitation of p16 could be result of influence HPV infec-
tion in HIV group.

Conclusion. Proliferative activity in cervical
squamous cancer in women with HIV infection is charac-
terized higher level of Ki-67 with averaging level for all
histological types of squamous cell carcinoma 62.5+5.6%
that one and half more than in group without HIV. Depend
of histological type, expression of Ki-67 increased from
4.7+3.8% in well-differentiated squamous cell carcinoma
till 89.2+5.1% in poor differentiated squamous cell carci-
noma for group with HIV (21.3+2.4% till 79.44+3.7 in group
without HIV accordingly).

This work should be regarded as a preliminary
investigation, with promising results, which provides a
strong motivation for increasing the research efforts in
the quantitative analysis of the invasive squamous cell
carcinoma in women with HIV.
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SUMMARY

PECULIARITIES OF PROLIFERATIVE ACTIV-
ITY OF CERVICAL SQUAMOUS CANCER IN HIV
INFECTION

"Lytvynenko M., 2Shkolnikov V.,*Bocharova T.,
3Sychova L., *Gargin V.

'Odessa National Medical University;?Vinnytsia National
Pirogov Memorial Medical University; *Kharkiv National
Medical University, Ukraine

Patients with human immunodeficiency virus
(HIV) infection have a statistically significant increased risk
of developing cervical cancer. The expression of the human
Ki-67 protein is strictly associated with cell proliferation.
The purpose of our work was detection of proliferative
activity in cervical squamous cancer in women with HIV
infection.

We investigated 24 cases (12 patients with
HIV and 12 patients without HIV infection) of cervical
carcinoma, where biopsy had been performed before the
treatment. According to histopathological diagnoses,
well-differentiated, moderately and poorly differentiated
squamous cell carcinoma (7, 13 and 4 cases respectively)
was determined. Mean age of women in the group with
HIV infection was 32.7 years, and 38.2 years in the
group without HIV infection. Detection of protein Ki-67
expression was performed with nuclear staining in the
intermediate and superficial cells.

The results of this work show that proliferative
activity of cervical squamous cancer in women with HIV
infection is characterized by a higher level of Ki-67 with
averaging level for all histological types of squamous cell
carcinoma 62.54+5.6% that is one and half times higher
than in group without HIV infection. Depending on a
histological type, expression of Ki-67 has increased from
4.7+£3.8% in well-differentiated squamous cell carcinoma
up to 89.2+5.1% in poorly differentiated squamous cell
carcinoma for group with HIV, and from 21.3+2.4% to
79.4+3.7 in group without HIV.
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PE3IOME

OCOBEHHOCTH ITPOJIN®EPATUBHOM AKTHB-
HOCTH NJIOCKOKJIETOYHOI'O PAKA IIEMKA
MATKH ITPU BUY-MHO®EKIINHN

Ulureunenko M.B., 2IlIkoabunkos B.C.,
3Bouaposa T.B., *CprueBa JI.B., *Tapruu B.B.

100ecckuil HAYUOHANBHBLI MCOUYUHCKUL YHUBEPCUME,
’BUHHUYKUT HAYUOHATbHBLI MEOUYUHCKUL YHUGEPCUMEM
um. M. TTupozosa; *Xapwvroeckuil Hayuonanbusliil Meou-
yuncKkui ynugepcumem, Yxpauna

[TanmenTkn, THOUIUPOBAHHBIE BUPYCOM NMMY-
Honedumura wyenmoBeka (BIY), ©MEIOT cTaTUCTHYECKH
3HAUMMBII [OBBILIEHHBIH PUCK PAa3BUTHUS paKa LIEHKH
Matkd. Dkcnpeccus 6enka Ki-67 yemoBeka cTporo cBs3aHa
¢ mponudepanueit KIeToK.

Lenbo rccnenoBanus SBIIOCH OIPEEIICHUE TIPO-
nrdepaTHBHON aKTHBHOCTH Y *keHIInH ¢ BUY-nHbekmen
TIPY IEPBUKAIBHOM IUIOCKOKJIETOYHOM pPakKe.

HaOmronanmce 24 »eHIMHBI ¢ KapIIMHOMOH IIEHKI
matki (12 - ¢ BUY u 12 - 6e3 BUU-unbekmm), y KOTOpPhIX
TI0 pe3yJbTaTaM OMOTICHH, B3ATOH /10 JIEUCHHSI, THCTOIATOIO-
TMYECKUI ANArHO3 COOTBETCTBOBAJ BBICOKO, YMEPEHHO MIIH
HU3KO 1 (hepeHINPOBAHHOMY IDIOCKOKIIETOYHOMY paKxy (7,
13 u4 cryqaeB, cOOTBETCTBEHHO). CpeTHII BO3pacT KEHIIH
cocrtasmi 32+0,7 roma B rpymme ¢ BUY-uadexmeit n 38+0,2
rona B rpymre 6e3 BUY-uadeximm.

[IpoBeneHO MMMYHOTHCTOXUMUYECKOE U TH-
CTOJIOTHYECKOE HCCIIEI0OBAaHKE OJlyYEHHOTO Marepuarna,
oTIperiesieHo 3HaueHue mokasareneit Ki-67.

[Tonmyuyennsie nanHbIe 00paOOTaHBI C MIPUMEHE-
HUeM Tecta MaHH-YUTHHU 1715 CTATUCTHYECKOTO aHAIIN3A,
TaK’Ke BBICUMTHIBAJIN PAHTOBBIN KO (UINEHT KOPPEISIINT
CrmpmeHna (r). YpoBeHb TOCTOBEPHOCTH COOTBETCTBOBAT
p=<0,05.

Pe3ynpraThl IPOBEICHHOTO HCCIIEAOBAHUS BbI-
SIBUJTH ITPOIH()EPATHBHYIO aKTUBHOCTb ITPH IIEPBUKATIEHOM
IJIOCKOKJIETOYHOM pake y skeHmuH ¢ BUY-undexmnmeii ¢
6omnee BbIcOkUM ypoBHeM Ki-67, cpemHuii YpOBEHb IS
BCEX FMCTOJIOTMUECKHUX THITOB INIOCKOKJIETOYHOH KapI[HO-
MBI cocTaBmia 62,5+5,6%, 9T0O B MOITOpa pasa BHIIIE, YeEM
B rpynme 6e3 BUUY. B 3aBuCHMOCTH OT THCTOIOTHYECKOTO
tuna skcnpeccust Ki-67 ysenmnunnace ¢ 4,7+3,8% npu
BBICOKO AU(PPepeHITNPOBAHHON MIOCKOKICTOUHOH Kap-
nuHOME 110 89,2+5,1% npu HU3K0 quddepeHnnpoBaHHON
IJIOCKOKJIETOYHOM KapuuHome i rpynnsl ¢ BUY, a B
rpymme 6e3 BUY 3T mokasareny BappbUpOBAITH B IIpeeiax
ot 21,3+2,4% no 79,4+3,7 COOTBETCTBEHHO.
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IMMUNOHISTOCHEMICAL ANALYSIS OF APPENDIX CELL WALL INFILTRATE
IN ACUTE PHLEGMONOUS APPENDICITIS

Kuyun L., Kurchenko L., Bisyuk Yu.

Bogomolets National Medical University, Kyiv, Bukovinian State Medical University, Chernivtsi;
National Medical University, Kiev, Ukraine Ukraine

Appendicitis is a common pathological condition
in surgery found in 8.9 [2] to 10 [4] patients per 10,000
people. It is associated with acute systematic and local
inflammation [1,8].

Morphological examination of the appendix
infiltrate in 200 patients with acute phlegmonous appendi-
citis has shown that lymphocytes prevail in the subserous
membrane [3].

Cross-section examination of 71 patients has
shown that increased active B-lymphocytes (HLA-
DR+CD19) and T-lymphocytes (a/f TCR and CD3/RA)
content is a clear indicator of acute inflammation during
appendicitis [5]. Another research has shown natural killer
cells content in peripheral blood to be statistically lower
in patients with perforation compared to those found in
patients who did not have post-surgical exacerbation [6].
© GMN

Other sources lack data regarding immunohisto-
chemical properties of the proliferative mucous infiltrate
of the appendix during acute phlegmonous appendicitis,
where the levels of expression of CD3, CD4, CDS,
CD20, CD45, CD45R0, CD68, and Ki-67 positive cells
are defined.

Objective: analyze the content of the mucous
infiltrate of cells of the lamina propria of the appendix us-
ing immunohistochemical analysis in acute phlegmonous
appendicitis patients.

Materials and methods. The research included
21 patients with acute phlegmonous appendicitis. The
control group included 15 patients who did not exhibit the
inflammation of the intraperitoneal cavity.

Histological samples were obtained from 21 pa-
tients in Kyiv municipal hospital #8. Appendix tissue was
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placed into 10% neutral-buffered formalin for 18-24 hours.
After that, tissue pieces were extracted. 3 slices 3-5 mm
long were obtained by cross section in three places of the
appendix: the base, the middle, and the tip. The samples
were dehydrated using ethanol solutions of different con-
centrations and dipped in paraffin wax. Serial cross-section
samples 4 mkm in width were produced using a rotatary
microtome (Leica RM 2125 RT, Germany). The samples
were placed on slides and colored using hematoxylin and
eosinum (Merck, Germany) and on the SuperFrost Plus
adhesive slides for further immunohistological research.

Primary murine monoclonal antibodies for Ki-
67 (MIB-1 clone, ready to use, DAKO, Denmark), CD3
(F7.2.38 clone, ready to use, DAKO), CD4 (4B12 Clone,
1:60, DAKO), CD8 (C8/144B clone, ready to use, DAKO),
CD20 (L26 clone, 1:200, DAKO), CD45 (2B11+PD7/26
clone, ready to use, DAKO), CD45R0 (UCHLI1 clone,
ready to use, DAKO), and CD68 (KP1 clone, ready to
use, DAKO), and EnVision+ System-HRP (DAB) optical
system were all used in the immunohistochemical (IHC)
research.

For the purposes of IHC research, paraffin was
removed from the sections by dipping the slides into two
different containers with Tissue-Tek Tissue-Clear (Sakura,
Japan) and three containers with 96% ethanol, consecu-
tively. Then, washed in distilled water. Using a citrate buf-
fer (pH 6.0), antigens were exposed to 121°C temperature
for 8 minutes. The activity of endogenous peroxidase was
blocked in 0.03% hydrogen peroxide solution for 6 minutes.
Slides containing primary antibodies were incubated in a
moisturizing camera for 30 minutes at room temperature.
Concentrated primary antibodies were diluted using the
Antibody Diluent (DAKO). The EnVisiont+ System-HRP
(DAB) was used to view the histochemical reaction. The
samples were additionally stained with Mayer’s hematoxy-
lin.

The Olympus BX51 (Japan) microscope was used
to examine the histological samples. Quantitative evalu-
ation of the parameters was obtained using microphoto-
graphs produced using a computer system which analyzed
the images using Olympus DP-soft 3.2 at x200 resolution
software for each image, a condenser aperture and intensive
lighting with a completely exposed diaphragm. The images
were analyzed using Image J, v.1.48 (National Institutes
of Health, the USA) and Immunohistochemistry Image
Analysis Toolbox and Cell Counter plug-ins.

Density of CD3+, CD4+, CD8+, CD20+, CD45+,
CD45R0+, and CD68+ cells of the mucous infiltrate of
cells of the lamina propria of the appendix was measured
using every histological slide and given in square mkm
(Na, x1000mkm?) beyond the destruction site on 10 dif-
ferent fields. In order to evaluate proliferation, the index
Ki-67 — percentage of Ki-67+ cells per 10 fields containing
over 1000 cells.

The data obtained in the experiment was statisti-
cally processed using “Minitab 16” statistical software.
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Further analysis of normality was conducted using Kol-
mogorov-Smirnov test to compare central tendencies of two
independent samples using the U-Mann-Whitney criteria.
Comparison of the two average independent samples for
Student’s criterion for abnormally and normally distributed
samples respectively was conducted. Quantitative variables
are presented as mean values and standard deviation (SD)
or 95% confidence interval fornormally distributed data,
and the median with first (Q1) and third (Q3) quartile or
95% confidence intervals for abnormally distributed data.

Written consent was obtained from every patient
and volunteer who took part in the study. The study was
approved by a bioethics committee.

Results and their discussion. Histological
changes in the appendix in patients with acute phlegmon-
ous appendicitis are shown in Fig. 1.

AT :
Py

the appendix beyond the destruction site. A. Stained with
hematoxylin and eosinum (200x zoom)

Histological analysis has shown induration of ap-
pendix walls, unclear differentiation of layers of the mucous
membrane highly infiltrated by mononuclear cells. The
mucous membrane had erosion and ulcers. Lamina propria
showed multiple small vessels obstructed by leukocytes.

Furthermore, circulation defects such as hyper-
emia of the vessels, stasis and sludge, local perivascular
hemorrhage were observed. The indurated vessel walls
contained fibrinous swelling.

Immunohistochemical characteristics of the mu-
cous membrane of the lamina propria in the appendix are
shown in Fig. 2.

Immunohistochemical research (Fig. 2) showed
increased infiltration of CD3, CD4, CD8, CD20, CD45,
CD68, CD45RO0 positive cells in the mucous membrane of
the lamina propria in the appendix. Also high proliferation
level of the immune cells was confirmed through intensive
staining with a Ki-67 marker.

Cell content in the inflammation infiltrate in the
control group and in patients with acute phlegmonous ap-
pendicitis is shown in Table.
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Fig. 2. Comparison immunohistochemical analysis of Ki-67, CD3, CD4, CDS8, CD20, CD45, CD68, CD45R0 positive
cells in patients with acute phlegmonous appendicitis. Inmunoperoxydase method (200x zoom)

Table. Levels of cells of the inflammatory infiltrate of the mucous membrane of the lamina
propria in the appendix and cecum (M+SD)

Parameters Control, n=15 Peritonisis, n=21 P
?ﬁ?ff&?ﬁ%fiﬁl? 2.45£0.91 10.78+2.00 <0.001
(cellei/6IZ)J(;()Cf:1klsm2) 0.19:£0.20 0.99::0.36 <0.001

Ki67 index (%) 1364036 8.512.30 <0.001
(Ceﬁgfggo‘ﬁlﬁnz) 0.840.24 2.7540.76 <0.001
(Ceﬁgfggocﬂﬁnz) 7.9241.50 10.45£1.76 <0.001
(CCGES‘}TOR(;)J If]iﬁZ) 1.09£0.37 4.81+0.98 <0.001
(ce1fs]/)13(;)(§inu1im2) 2.07+0.29 4202085 <0.001
(Ceucsﬂ‘(‘)zgiinz) 0.9740.19 2.34£0.47 <0.001
(celg/)li(;)t)(‘):;u;w) 0.74+0.16 1.79+0.36 <0.001
(Ceﬁglzggo";lll;lz) 0.28+0.11 3.0541.22 <0.001

note: P — differences in the test and control groups of patients
© GMN 17



Statistical analysis (Table 1) points at severity of
the acute inflammation on the local level. The number of the
investigated cells in the inflammatory infiltrate was statistically
higher (<0.001) than then number of cells in the control group.

Comparative analysis of cells in the mucous
membrane of the lamina propria in the appendix showed
that infiltration level of B-lymphocytes (CD20+ cells) was
10.9 times higher, memory T-cells (CD45R0) was 4.4 times
higher, Ki-67+ cells was 5.2 times higher, and macrophages
(CD68) was 3.3 times higher than that in the control group.
This group of cells showed the highest level of expression.

Comparatively lower content of T-lymphocytes
infiltrated the mucous membrane of the lamina propria in
the appendix. The number of T-lymphocytes (CD3) was 2
times higher, T-helper cells (CD4) was 2.4 times higher,
and cytotoxic T-lymphocytes (CD8) was 2.4 times higher
in compare to the control group.

The number of CD45 positive lymphocytes that
infiltrated the mucous membrane was 1.3 times higher than
that of the control group, and was the lowest in compare to
others cells.

In a study to research the migration of T-lympho-
cytes from the blood into the inflammatory appendix, it
was shown that memory T cells (CD45RO) had the highest
selectivity for infiltration of the mucous membrane [10].

The research of B-lymphocytes has shown that
CD19+DR+ and CD19+ cell level was statistically higher
(p<0.001) in the inflamed appendix compared to their con-
tent in the peripheral blood. The content of these cells in the
blood was statistically lower during appendectomy. Also
this research has shown that determining B-lymphocytes
content is more informative for diagnosis than the content
of T-lymphocytes [7].

Similar results were obtained in another study. As
the result of a comparative analysis of cellular content in
both uninflamed and inflamed mucous membrane of the
lamina propria in the appendix, the inflamed appendix had
high content of B1-lymphocytes [9].

Our study has shown that acute local inflammation of
the lamina propria in the appendix is associated with increased
infiltration of the mucous membrane by B-lymphocytes, mac-
rophages, and memory T-cells, as well as active proliferation of
mononuclear cells. These findings serve as helpful diagnostic
criteria for acute phlegmonous appendicitis.

Conclusions.

1. The study has shown that acute phlegmonous appen-
dicitis is characterized by statistically reliable increased
infiltration (p<0.001) by B-lymphocytes (CD20), memory
T-cells (CD45R0), Ki-67+ cells, macrophages (CD68),
T-lymphocytes (CD3), T-helper cells (CD4), cytotoxic T-
lymphocytes (CD8), and CD45 cells of the lamina propria
of the appendix when compared with the control group.
2. Development of acute phlegmonous appendicitis is
characterized by enhance infiltration of the lamina propria
by B-lymphocytes (CD20), macrophages (CD68), memory
T-cells, and high proliferation activity of the mononuclear
cells (Ki-67 index).
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SUMMARY

IMMUNOHISTOCHEMICAL ANALYSIS OF AP-
PENDIX CELL WALL INFILTRATE IN ACUTE
PHLEGMONOUS APPENDICITIS

Kuyun L., Kurchenko I., Bisyuk Yu.

Bogomolets National Medical University, Kyiv; Bukovinian
State Medical University, Chernivtsi; National Medical
University, Kiev, Ukraine Ukraine

The purpse of the study was to analyze the content
of the mucous infiltrate of cells of the lamina propria of the
appendix using immunohistochemical analysis in patients
with acute phlegmonous appendicitis.

The research included 21 patients with acute
phlegmonous appendicitis. The control group consisted of
15 persons lacking the inflammation of the intraperitoneal
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cavity. Primary monoclonal (MC) antibodies (AB) of the
mouse used in the immunohistochemical (IHC) research
included the following: Ki-67, CD3, CD4, CD8, CD20,
CD45, CD45R0, and CD68 (DAKO, Denmark), as well as
EnVisiont+ System-HRP (DAB) optical system.

The research has shown that acute phlegmonous
appendicitis is characterized by statistically reliable increased
infiltration (p<0.001) by B-lymphocytes (CD20), memory
T-cells (CD45R0), Ki-67+ cells, macrophages (CD68),
T-lymphocytes (CD3), T-helper cells (CD4), cytotoxic T-
lymphocytes (CD8), and CD45 cells of the lamina propria of
the appendix when compared with the control group. Develop-
ment of acute phlegmonous appendicitis is characterized by
enhance infiltration of the lamina propria by B-lymphocytes
(CD20), macrophages (CD68), memory T-cells, and high
proliferation activity of the mononuclear cells (Ki-67 index).

Keywords: appendicitis, cellular infiltrate, immunohisto-
chemistry, local immunity.

PE3IOME

HUMMYHOT'UCTOXUMUYECKHA AHAJIA3 KJIE-
TOUYHOTI'O UH®UJIBTPATA YEPBEOBPA3HOT'O
OTPOCTKA MPU OCTPOM ®JETMOHO3HOM
AMMEHIALIMUTE

Kyion JIL.A., Kypuenko U.®@., Buciok 10.A.

Hayuonanvnwiii meouyunckuii ynugepcumem um. A.A.
Bozomonvya, Kues; Byrkosunckuili eocyoapcmeenHblil
meouyunckuu ynusepcumem, Yeprosywl; Hayuonanvhwiii
Mmeouyunckull ynugepcumem, Kues Ykpauna

Ienpro mccienoBaHUs SBUJICS aHAIN3 KJIETOY-
HOTO MH(UIbTpaTa COOCTBEHHOW TUIACTUHKH CIM3HUCTOM
000JI0YKH 4epBE0OpPa3HOTr0 OTPOCTKA C UCIIOIb30BAHUEM
UMMYHOTHCTOXMMUYECKOTO aHaiIu3a y OOJIbHBIX OCTPHIM
(IIerMOHO3HBIM ANTEHIUIIUTOM.

HccnenoBanue npoBeieHO Ha MaTepuane, Moiy-
YeHHOM OT 21 manmeHTta ¢ OCTpbIM (IETMOHO3HBIM arl-
NEeHAUIUTOM. [pyniy KOHTPOJs COCTaBUIM 15 OONBHBIX,
y KOTOpBIX HE BBISIBJICHO BOCHAJICHUS OPIOIIHOW MOJNOCTH.
I'ucronoruyeckre 00pasiibl Momy4eHs! ot 21 60IpHOT0, KOTO-
PpBle poornepupoBaHbl B KueBckoi roposckoi KITMHNYECKOH
6ospHuIe Ne§. OnepanoHHbI MaTepuai (UKCUPOBAIN B
10% pacTBope HelTpaIbHOro 3a0y(hepeHHOro (hopMaHa B
Teuenue 18-24 yaco. MccnenoBanue Matepuaa npoBOIUIN
nocine ¢uxcanun. V3 GpUKcHpoBaHHOH TKaHM YJajI€HHOTO
arreHIMKca MCCIIeA0BaHNs IPOBOIMINCH Ha 00pa3iax,
B3ATBIX U3 TPEX 30H: OCHOBBI, BEPXYIIKU 1 CPETHEH YacTH arl-
TICH/TKCA B ITOTIEPEUHOM CPE3€ U UCTIONIb30BAIUCH 3 00pasiia
TONMIMHOM 3-5 MM. IMMYyHOIHCTOXMMHUYECKIE UCCIIETOBAHMS
TIPOBOIVITH C MCHIONIb30BAHUEM ITEPBUYHBIX MOHOKJIOHATIBHBIX
arTUTen Mbim K Ki-67.

Onpenensny KOIMYECTBEHHYTO MI0THOCTE CD3+,
CD4+, CD8+, CD20+, CD45, CD45R0+ 1 CD68+ Kki1eTok B

© GMN

COOCTBEHHOM IUIACTHHKE CIIU3UCTOM 000JI0YKH amIeHINKCa
B eaHuIIE tuioram oopasia (Na, x 1000 Mxm?). J{yist OLeHKH
nposrQepaTUBHON aKTUBHOCTH pacCYnThIBaIIH HHIEKe Ki-67.

Bce pesynbTaThl MOABEP)KEHBI CTaTHCTUYECKOM
00paboTKe ¢ UCMOIB30BAHNUEM MapaMETPUUYECKUX U He-
napaMeTpUIeCKUX METOOB.

B pesynbrare ucciaeoBaHUS YCTaHOBJICHO, YTO
pu oCTPOM (HIISTMOHO3HOM aTIEHIUINTE HAOII0IaeTCsI
nocroBepHoe yBennuenue (p<0,001) mudunprpanum
B-nmumporramu (CD20), T-knerkamu namsti (CD45R0),
Ki-67+ knerkamu, makpodaramu (CD68), oOuumu
T-mumporuramu (CD3), T-xennepamu (CD4), nutoTok-
cuunbiMu T-mumdonntamu (CD8) u CD4S5 kietkamu co0-
CTBEHHOM IJTACTUHKH CIIM3UCTON 000I0UYKH areHIUIINTa
10 CPABHEHUIO C KOHTPOJIEM.
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ANEW APPROACH TO KERATOCONUS DIAGNOSTICS
USING MATRIX METALLOPROTEINASE-9 MARKER

1Zilfyan A., 2Abovyan A.

I“Shengavit” Medical Center, Center of Lazer Correction of Vision and Eye Microsurgery, Yerevan,
*Yerevan State Medical University after M. Heratsi: Republic of Armenia

Keratoconus is a corneal disease pertaining to
the group of ectasias. It usually begins during the second
decade of life and results in the constant thinning of the
stroma by degradation of collagenous fibers. The reshaping
of the cornea to the conical form leads to irregular astigma-
tism or to myopia and lowers visual acuity [4,19]. While
there is a lack of reliable information on the prevalence of
keratoconus, especially in endemic regions, according to
different studies, the estimated prevalence of keratoconus
in the general population is from 8.8 to 54 per 100,000
[3,7,16]. In spite of numerous studies, the exact mechanism
of the disease development remains unknown. Conse-
quently, no drugs or other therapeutic methods have been
identified to cure the disease. Current treatment consists
of surgical methods, such as crosslinking, ICRS insertion
and keratoplastics. Nowadays, keratoconus is considered
to be a multifactorial disorder, caused by a combination
of both genetic and environmental factors [1-3,6,8]. Some
recent studies have indicated that both degenerative and
inflammatory factors play active roles in pathogenesis of
keratoconus. In particular, IL-6 and matrix metalloprotein-
ase-9 (MMP-9) take crucial part in disease development
[5,10,17]. Matrix metalloproteinases (MMPs) are proteins
that induce the breakdown of extracellular matrixes in
physiological processes, such as reproduction and tissue
remodeling, as well as in pathological processes, such as
arthritis and cancer [14]. MMP-9 (or gelatinase B) is an
enzyme that belongs to the metalloproteinases family. It is
produced by the human corneal epithelium and regulated
by a series of inflammatory cytokines. The main function
of MMP-9 is to break down denaturated collagen [15].
Currently, elevated levels of MMP-9 play important role in
pathogenesis of dry eye syndrome and are used to diagnose
it[9,11,13,18]. In addition, some studies show that elevated
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levels of MMP [20] and, particularly, MMP-9, are risk
factors for primary open angle glaucoma [12]. This study
aims to test the association of keratoconus with elevated
MMP-9 levels in lacrimal fluid. The research questions
are following:

- Is there any association of elevated level of MMP-9
with the first, second, or third stages of keratoconus?

- Is there any association of elevated levels of
MMP-9 with subclinical keratoconus?

Material and methods. A controlled cross-
sectional study was conducted from January 2016 to March
2017. It took place in the “Shengavit” Medical Center in
Yerevan, Armenia. The study procedures were performed
in standard examination rooms. The patients were exam-
ined as they attended the clinic; this method approximated
random sampling. Neither the researcher nor the patients
were aware to which group the patients belonged. All study
participants were informed about the study and gave their
consent. Ninety patients were examined, 60 of who suffered
from keratoconus of different severities (from subclinical
to the third stage) and 30 of who had no ocular pathology
(control group). In total, three groups of study participants
were distinguished: thirty patients without any ocular pa-
thology, as a control group (I group); thirty patients with
subclinical keratoconus (I group); thirty patients in the
first, second, and third stages of keratoconus (III group)

The sample size was decided based on availability
of resources and taken so that the number of patients in
each group to be equal. The inclusion criterion for the I
(control) group was absence of any eye disease, based on
the results of posterior corneal topography (back eleva-
tion <10), anterior corneal topography (anterior curvature
<43) and pachymetry (corneal thickness >520). The reason
for exclusion was, respectively, a diagnosis of any ocu-
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Pic. 1. Positive result

lar disease. The inclusion criterion for II group was the
diagnosis of subclinical keratoconus based on posterior
corneal topography where the back elevation was 15-18,
anterior corneal topography (anterior curvature 44-45),
and pachymetry (corneal thickness 410-455). The exclu-
sion criteria in the second group were clinically evident
keratoconus (back elevation >20 and corneal thickness
<400 micron) or presence of any other eye disease. The
inclusion criterion for III group was the diagnosis of
keratoconus in the first, second, or third stages based on
posterior corneal topography where the back elevation
was more than 20, anterior corneal topography (anterior
curvature >46), and pachymetry where the corneal thick-
ness was less than 430 micron. The exclusion criteria for
this group were the diagnosis of subclinical keratoconus or
any other eye disease. The study was carried out using an
immunochromatographic test, which consists of a simple
in-vitro diagnostic kit for detecting an antigen in a sample
solution, utilizing a specific reactivity of an antibody. No
any eye drops were used before the test. The test is per-
formed with the help of a small linear applicator with a filter
paper on its tip, which is used to touch the lower palpebral
conjunctiva in six to eight different places. This is how a
sample tear is collected. The linear applicator is placed on
the second component with its tip dipped in a buffer solu-
tion for 20 seconds. The results are visible after 10 minutes.
This test is easy to perform, fast, cheap, and sensitive, even
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Pic. 2. Negative result

in the early stages of keratoconus. In addition, it does not
require a qualified medical education to perform it, nor
is it an invasive procedure. Nevertheless, the approval of
the country’s Research Ethics Committee (REC) has been
obtained prior to the study’s implementation. Blue control
line tells that the test is performed correctly. Presence of
the other line (from pink to red) indicates a high level of
MMP-9 (Picture 1), while its absence shows it is within
normal range (Picture 2). The test is performed while the
patient is sitting without any invasive interventions. The
procedure is painless and, therefore, carried out without any
anesthetics. Besides the above-mentioned test, a Schirmer’s
test was performed on all patients.

Results and their discussion. In the I group,
only one eye had an elevated level of MMP-9, while in the
remaining 29 eyes, the MMP-9 test was negative (3.33%
and 96.67%, respectively). The Schirmer’s test in the
control group was positive in 4 eyes and negative in 26
(13.33% and 86.67%, respectively). In the IT group, positive
results were registered in 25 eyes, while negative results
were found in 5 (83.33% and 16.67%, respectively). The
Schirmer’s test was positive in 7 eyes and negative in 23
(23.33% and 76.67%, respectively). In the III group, posi-
tive results were found in 27 eyes and negative results were
observed in 3 (90% and 10%, respectively). The Schirmer’s
test was positive in 21 eyes and negative in 9 (70% and
30%, respectively).

Table. Parameters of cornea in the first, second and third groups of patients

Stud Indices
udy groups
y group Anterior curvature Back elevation Pachymetry
I group (control group) 41.8 +/-0.95 5.1+/-2.88 540.4+/-14.01
II group (group with sub- 16.7+/-1.18 431.2+/-22.8
clinical keratoconus) | ++~+/-0-36 0.01>F,>0.005 0.005>P >0.0005 P <0.0005
11 group (group with obvi- 48.95+/-1.98 38.5+/-9.42 396.3+/-35.8
& Oufkfram‘;onus) 0.005>P >0.0005 0.005>P >0.0005 0.005>P >0.0005
0.025>P_>0.01 0.025>P_>0.01 0.25>P >0.1

note: P,—ratio of Il and Il groups indices to the index of the I group;
P, —ratio of Il group index to the index of the I group
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Structural parameters of cornea are presented in
Table. The table shows that the patients with subclinical kera-
toconus (II group) and obvious keratoconus (III group) have
relatively high numbers of anterior curvature as compared
to the control group (I group). Similar patterns are observed
after measurement of corneal back elevation. The patients
with subclinical keratoconus (II group) have 3.3 times higher
indices of back elevation in comparison with control group (I
group) and the patients with obvious keratoconus (III group)
have the highest indices of back elevation (7.5 times higher
than I group and 2.3 times higher than II group). The results of
pachymetry of I and III groups are close to each other. They
show that corneas are relatively thinner in patients from Il and
I groups in comparison to the first group.

Conclusion. Very few studies were focused on
association of keratoconus with MMP-9 level [8,12]. How-
ever, none of them considered different stages of keratoco-
nus. This study is unique, because it tested the association
of both obvious and subclinical keratoconus with elevated
MMP-9 level. The results of this study demonstrate that
the tear fluids in patients with the first to third stages of
keratoconus and subclinical keratoconus contain elevated
levels of MMP-9, as compared to the control group. Con-
sequently, the detection of MMP-9 in tear fluid can be a
new possible method of keratoconus diagnosis.
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SUMMARY

A NEW APPROACH TO KERATOCONUS DIAG-
NOSTICS USING MATRIX METALLOPROTEIN-
ASE-9 MARKER

!Zilfyan A., 2Abovyan A.

'“Shengavit” Medical Center, Center of Lazer Correction
of Vision and Eye Microsurgery, Yerevan, *Yerevan State
Medical University after M. Heratsi: Republic of Armenia

In spite of numerous studies, the exact mechanism
of the keratoconus development remains unknown. Nowa-
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days, it is considered to be a multifactorial disorder, caused
by a combination of both genetic and environmental factors.
Some recent studies have indicated that IL-6 and matrix me-
talloproteinase-9 take crucial part in disease development.
The study aims to test the association of keratoconus with
elevated Matrix Metalloproteinase-9 levels in the lacrimal
fluid of patients. In controlled, cross-sectional, double-
masked study, the patients were examined as they attended
the clinic; this method approximated random sampling. The
study took place in “Shengavit” Medical Center (Yerevan).
The study procedures were carried out in a standard ex-
amination room. The level of Matrix Metalloproteinase-9
was assessed using immunochromatographic analyses. In
addition, a Shirmer’s test was performed on all patients. In
total, 90 patients (one eye of every patient) were examined.
Three groups were distinguished: I (control) group - pa-
tients without any ocular pathology (n=30); II - patients
with subclinical keratoconus (n=30); III - patients in the
first, second, and third stages of keratoconus (n=30). In the
third group (patients with obvious keratoconus), elevated
levels of Matrix Metalloproteinase-9 were observed in 27
out of 30 eyes (90%). In the second group (patients with
subclinical keratoconus), high levels of Matrix Metallopro-
teinase-9 were observed in 25 out of 30 eyes (83.33%). In
the control group, only one eye out of 30 had an elevated
level of Matrix Metalloproteinase-9 (3.33%). The results
of the study demonstrate that the tear fluids of patients in
the first to third stages of keratoconus or with subclinical
keratoconus contain elevated levels of Matrix Metallopro-
teinase-9 as compared to the control group. Consequently,
the detection of Matrix Metalloproteinase-9 in tear fluid
can be used in the diagnostics of keratoconus.

Keywords: Matrix Metalloproteinase-9; keratoconus di-
agnostics; MMP-9 in keratoconus diagnostics.

PE3IOME

HOBBIN MOJIXOJ B JUATHOCTHUKE KEPATO-
KOHYCA C UCIIOJIb30BAHUEM MAPKEPA MA-
TPUKCHOM METAJLJIOMTPOTENHA3BI-9

AOO0BsIH A.A., 3uibdsaH A.A.

Meouyunckuii yenmp «lllencasumy, Llenmp nasephoti
KoppeKkyuu 3peHus u Mmukpoxupypeuu 2nasa, Epesan, Pec-
nybnuka Apmenus

[enbto TaHHOTO UCCIIEIOBAHUS IBUIIOCH OTIpe/ie-
JICHUE B3aMMOCBSI3U HAJIMYMs KEPATOKOHYCa C MOBBIIICH-
HBIM COZIep’)KaHNEeM MaTPUKCHOM MeTaIoNpoTenHa3bl-9 B
CJIE3HOM KUAKOCTH.

B mepuon nBakabl 3aMacKHpPOBAHHOTO Iepe-
KPECTHOTI'O HMCCIIEJIOBaHUS MPH HAJUYMH KOHTPOJBHOMN
IPYIIIBI MAIKMEHTHl 00CIEe0BAIUCH 110 Mepe 00paleHus
B KJIMHMKY (IaHHBII METOJ| BBIOOPKH MPHUOIMIKAETCs K
ciy4aiinoit). MccnenoBanue mpoBOUIIOCH B METUITTHCKOM

© GMN

uenrpe «lllenrasur» (Epesan). IIpouenypa obdciemopa-
HUS NAIIEHTOB MPOBOAMIIACH B CTAHAAPTHOM CMOTPOBOM
KabuHeTe. YpOBEHb MaTPUKCHON METayUIONPOTEHHA3bI-9
OIpeZIesIeH MOCPEICTBOM UMMYyHOXpomarorpaduieckoro
anHanm3a. Kpome Toro, BceM manueHTaM MOCTaBJIEH TECT
upmepa. O6cnenoBans! 90 nanreHToB (OAMH 123 Kaxk 10~
IO TallUeHTAa), KOTOpPbIE OBUIN pacHpeesiCHbl B 3 TPYIIIbL:
I (koHTpOIIBHAS) TpyTINa - TALUEeHThI 0e3 KakoH-TT00 1I1a3-
Ho# naronoruu (n=30); I - marueHThI ¢ CyOKIMHUYECKOH
hopmoii kepatokonyca (n=30); III - manueHTsI ¢ MepBOH,
BTOPOM U TpeTbel cTaauel keparokonyca (n=30).

V¥ nauuentos III rpynnsl BBICOKHI YPOBEHb
MaTpPUKCHOM MeTayuIonpoTenHa3bl-9 BeIsiBIeH y 27 (90%)
n3 30 marmenTos; Bo II rpynme - y 25 (83,33%); B koH-
TPONBHOM rpynmne Toibko oauH (3,33%) maruent u3 30
HMeJl MOBBIIICHHOE COJEpKaHNe MaTPUKCHONH MeTaylio-
MIPOTEHHA3bI-9 B CIE3HOM KHUJIKOCTH.

Pe3ynsTarsl Hcce10BaHKS MTOKA3aJIH, YTO CIe3HAas
KHJIKOCTh y MAI[EHTOB C MEPBOM MO TPETHIO CTAAUIO Ke-
paToKOHYycCa, a TAKKE C CYOKIMHUYECKUM KePaTOKOHYCOM
COZIEPKUT IOBBILICHHBIM yPOBEHb MAaTPUKCHOU MeETall-
JIOTIPOTEHUHA3bI-9 B CPAaBHEHUHU C KOHTPOJIBHOI I'PYyMIOH.
CrnenoBaTenbHO, ONpeieIeHue MaTPUKCHON METaJIoNpo-
TEMHA3bI-9 B CIIE3HON KUKOCTH MOXKET OBITh BKIIIOUCHO B
METOMYECKHUH apCeHal I ANarHOCTUKH KepPaTOKOHYyCa.
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ANALYSIS OF THE LONG-TERM CLINICAL RESULTS OF USING 940 pm DIODE LASER
IN PATIENTS WITH GENERALIZED MODERATE CHRONIC PERIODONTITIS

Cherepynska Yu., Volkova O., Riabokon E., Baglyk T.

Kharkiv National Medical University, Ukraine

Etiology of infectious periodontitis caused by
strains of periodontopathogenic bacteria that included in
subgingival biofilm was described in detail by numerous
studies [17]. Anti-infective periodontal therapy is based
on two aspects: 1) thorough removal of microbial as-
sociations on periodontal pockets surfaces and creating
optimal conditioning for healing of periodontal wound
[7-9]. Numerous studies have evidenced that mechanical
and electro-mechanical destruction of biofilm does not
eliminate the periodontopathogenic bacteria, since bacteria
can survive both in depth of root cement, in surrounding
soft tissues, and into dentinal tubules, which in some
cases leads to recurrence of disease. Nowadays, a growing
number of international reports evidences resistance of
bacterial strains was becoming progressively to frequent
doses of antibiotics, wherein incidence of fungal infec-
tion has increased significantly in recent years, and there
is a tendency will be aggravated [19]. Tissue affected by
biofilm unable to progress from granulation stage, seeking
healing, to remodeling stage [10]. Thus, such tissue area
is represented by chronic wound filled with biofilm [13],
which will be advanced without treatment forming lesions
of destruction and making systemic effects on the patient’s
health. Diode laser does not interact with hard tooth tis-
sues; this fact makes it convenient for various medical
manipulations in soft tissues surrounding the teeth, and
makes diode exposure as safe as possible for hard tooth
tissues [11]. Laser treatment simultaneously can provide
multiple therapeutic effect: photobactericidal [1,15,18,20]
and photothermal disinfection [14,16] of the periodontal
pocket walls, photobiostimulation [3,12] effect on healing
process; also it allows to implement a number of additional
manipulations; de-epithelialization, degranulation, gingi-
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vectomy, gingivoplasty and frenectomy. Laser energy helps
to seal the capillaries and lymphatic vessels, reduce edema
in the treatment site, often minimize postoperative patient
discomfort [2], and stimulate healing at the cellular level
[6]. In others studies also concluded that effect of diode
laser promotes healing of periodontal pockets [4]. Studies
of molecular-biological analysis by Gojkov-Vukelic et al.
point to a more prolonged reduction of periodontopatho-
genic bacteria with additional use of diode laser compared
to the control group [5]. The above provisions encourage
to study of diode laser effects on periodontal tissue as an
additional method of treatment in patients with chronic
generalized periodontitis for the simple reason that con-
ventional methods of non-surgical periodontal therapy
are limited with mechanical and pharmacological (drug)
effects on periodontal tissues. Additional use of diode laser
technologies in such pathology treatment allows spreading
the range of effect on the affected soft tissue areas, to reduce
significantly drug burden, and to create optimal conditions
of periodontal pocket healing.

The aim of this study is clinical research of level
in clinical attachment loss (CAL), probing of periodontal
pockets depths (PPD) and bleeding index (BoP) during
combine therapy of patients with chronic generalized peri-
odontitis of moderate severity when using a diode laser at
940 pm.

Material and methods. The study was con-
ducted at the University Dental Center of Kharkiv National
Medical University during period from 2013 to 2016, and
involved 30 patients from them 17 men (56,6 %), and 13
women (43,4 %) aged 35-44 (mean age 40.3 years old)
with diagnosed generalized moderate chronic periodon-
titis (GMCP); the subjects were divided into three equal
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Table 1. Baseline demographic parameters

Group Control group 1* study group 2" study group
Contingent (CG) (SG1) (SG2)
N n=10 n=10 n=10
Male 5 6 6
Sex
Female 5 4 4
Age (medium) 40.3 39.8 40.7
Table 2. Anatomical groups and number of teeth
Group of tecth Incisors and canines Premolars Molars
Group
CG
(n=286) 120 79 87
SG1
(n=285) 120 360 76 235 89 262
SG2
(n=286) 120 80 86
Total 857

study groups: control group (CG, n=10) of conventional
periodontal therapy, 1-st study group (SG1, n=10), which
also used an additional diode laser therapy, and 2-nd study
group (SG2, n=10), where the treatment plan was consistent
with the SG1 group, excepting the use of antiseptic agents
(Table 1).

Before treatment onset, it was scheduled a peri-
odontal screening record (PSR) showing level of inflam-
matory process, namely level of clinical attachment loss
(CAL) correlating with periodontal pocket depth (PPD),
and recession (R) measured at six points around the tooth,
presence of debris (P1) on the four tooth surfaces, and
degree of gingival bleeding (BoP), defined at four points.
Local patient entry criteria for carrying out the active phase
of periodontal therapy were included: index of hygiene,
R1 (O’Leary, 1972) >25%, bleeding index BoP (Ainamo,
Bay, 1975) >40%, periodontal pocket depth (PPD >4 mm
<6 mm). General entry criteria of patients were excluded:
administration of antibiotics and oral antiseptics during
last three months, pregnancy, and presence of systemic
diseases affecting the clinical study outcomes. The study
did not included patients having less than 24 natural teeth
inclusive of latest molars. All patients included in the re-
search had the body mass index (BMI) 25-30 kg/m?, were
light-skinned and non-smoking within the last year.

As object to study were n=857 teeth (5142 sites);
in the CG and the SG2 n=286 teeth were studied, in the
SG1 n=285 (Table 2).

Therapeutic protocol. Before planning of thera-
peutic interventions, it was conducted professional hygiene
of oral cavity and training in individual hygiene. The stages
of treatment based on etiopathogenic, integrated and per-
sonalized principles, consisted of three main phases; the
first was active anti-inflammatory, the second was recon-
structive, and the third was supportive.

Active anti-inflammatory periodontal therapy in
© GMN

control group were provided conventional thorough debride-
ment of teeth surfaces from dental plaque and application of
3% hydrogen peroxide (H,0,) solution, 0.2% chlorhexidine
CHX) solution, and final application of 0.5% CHX gel for
chemical decontamination of periodontal wound.

In addition to the control group protocol before
the cleansing of teeth surfaces from dental plaque, in the
first study group were conducted laser decontamination
of periodontal pockets using indium-gallium-aluminum-
phosphate (In-Ga-Al-PO4) diode laser (940 pum, unacti-
vated waveguide © 300 um, 0,5 W/CW 10 sec. on the one
surface), and laser coagulation of soft tissues in periodontal
pocket and epithelial debridement of interdental gingiva
(940 pum, active waveguide @ 300 pum, IW/CW, 15 sec.
on the one surface), subsequent to subgingival scaling and
root planning. In second study group, the treatment was
carried out as in first study group, but completely excluded
antiseptic drug administration during the treatment.

Supportive periodontal therapy was conducted
after 6 weeks, 3, 6 and 12 months on the basis of updated
data of periodontal card and repeated the initial treatment
protocol in respective groups. Protocol of periodontal
supportive therapy in the control group included: subgin-
gival irrigation with 3% solution of H,0, and 0.2% CHX;
electro-mechanical removal of dental plaque, mechanical
subgingival scaling and root planning; final application
with CHX gel 0.5%.

In addition to the control group protocol, before
the electro-mechanical removal of dental plaque, in the
SG1 were conducted laser decontamination of periodontal
pockets (940 pm, unactivated waveguide @ 300 pum, 0,5
W/CW 10 sec. on the one surface), and laser coagulation
of soft tissues in periodontal pocket and epithelial debride-
ment of interdental gingiva (940 um, active waveguide @
300 um, 1W/CW, 15 sec. on the one surface), subsequent
to subgingival scaling and root planning (Fig. 1).
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Fig. 1. Clinical example in the phase of the active anti-inflammatory periodontal therapy (SG2). Irradiation of periodontal
pockets - unin. @ 300 um, 0.5 W/CW, 10 sec. Coagulation and de-epithelization —in. @ 300 um, 1 W/CW, 15 sec.

Table 3. Treatment protocols of study groups

Name of group
Step Control group (CG) 1st study group (SG1) | 2nd study group (SG2)
Name of procedure
3% hydrogen peroxide 3% hydrogen peroxide
1 Preliminary antiseptic sol., sol., i
treatment 0.2% chlorhexidine big- 0.2% chlorhexidine
luconate sol. bigluconate sol.
L © 300 pm non-in 300 pm non-in.
2 Laser decontamination - 0.5 W/CW, 10 sec. 0.5W/CW, 10 sec.
3 Subgingival sce.lling and N n n
root planing
4 Final 0.5% chlorhexidine big- 0.5% chlorhexidine )
antiseptic treatment luconate gel. bigluconate gel.
5 Laser coagulating and i @ 300 um in, IW/CW, @ 300 um in, IW/CW,
deepiteliation 15 sec. 15 sec.

Treatment protocol of patients in the SG2 was similar to the
one of SGI, but without antiseptics use. All patients were
given standard recommendations on oral care, warning against
additional irritants of treated periodontal wounds (Table 3).

Data were entered and processed with the help of
statistical package IBM Statistics 6.1. To check the distri-
bution of the test match quantitative indicators of normal
in groups used the Kolmogorov-Smirnov’s consent. Since
the law of distribution of all studied the amounts different
from normal methods were used in the calculation of non-
parametric statistics. In this case, the statistical significance
of the differences was verified using the Kruskel-Wallis
criterion (in the case of multiple independent populations)
and the Wilcoxon W-test for dependent populations (dy-
namics of the data under study).

Results and their discussion. Analyzing of the
results investigated clinical periodontological parameters of
the whole oral cavity (mean + standard deviation) between
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the initial and time measurements. In the next observation
period - 6 weeks and 3 months later, at 6 and 12 months
in the control group and in the study groups, we observed
a positive dynamics in all groups. The results of treatment
are shown in Table 4 - Table 7. In all groups, all clinical
parameters showed a statistically significant decrease in all
time intervals compared to baseline (p<0.05). The mean
PPD at baseline was 4.3+0.2 in the control group, 4.33+0.19
in SG1, and 4.3+0.15 SG2 (Table 4).

At 12 months after treatment, there was a decrease
in the CG parameters PPD t0 2.91+ 0.1, and in SG1 to0 2.59
+0.11, and in SG2 to 2.58 + 0.11. The change in PPD in
the study groups (SG1 and SG2) both in early-term and in
the long-term period of observation was higher than in the
CG (p <0.05).

The change in CAL in the study groups (SG1 and
SG2) was also higher in early-term and in the long-term period
of observation than in the control group (p <0.05) (Table 5).
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Table 4. Changing the parameters of depth of the periodontal pocket (PPD)
Group Before After 6 weeks In 3 months In 6 months In 12 months
treatment
CG 434+0,2 2,81 £0,12 2,61 +0,22 2,95+0,12 291+0,1
SG1 4,33+£0,19 2,63 +0,11 2,59+0,1 2,53 +0,11 2,59 +0,11
SG2 43+0,15 2,62 +0,15 2,51+0,15 2,51+0,19 2,58+ 0,11
Table 5. Change in parameters of the level of clinical attachment loss (CAL)
Group Before After 6 weeks In 3 months In 6 months In 12 months
treatment
CG 4,89 +£0,12 4,1+£0,12 396+0,13 3,93+0,12 3,92+0,11
SG1 4,91 +0,15 3,99+0,11 3,87+0,1 3,83+0,11 3,81+0,15
SG2 4,9+0,23 3,98 £0,21 3,88+0,23 3,82 +0,21 3,79+£0,13
Table 6. Changing parameters of bleeding degree (BoP)
Group Before After 6 weeks In 3 months In 6 months In 12 months
treatment
CG 76,1 £0,12 17,6 £ 0,02 17,8 £ 0,11 18,6 £ 0,02 22,9+ 0,12
SG1 75,2+0,13 12,8 £0,02 13,9+0,12 11,8 £ 0,02 17,2 +0,11
SG2 75,3 +0,11 13,1+ 0,13 13,8+ 0,14 13,1+ 0,13 17,1+ 0,13
Table 7. Changing of the parameters of hygiene index (PI)
Group Before After 6 weeks In 3 months In 6 months In 12 months
treatment
CG 46,5+ 0,13 20,4 +0,11 21,1 £0,11 19,4+ 0,11 29,1 +0,1
SG1 46,8 +0,12 20,3+0,13 20,7 +0,15 19,3+£0,13 28,2+0,13
SG2 46,7+ 0,11 19,81 £ 0,13 21,2+0,13 20,1+0,2 30,2+0,3

The mean CAL at the baseline was 4.89+0.12 in the
control group, 4.91+0.15 in the SG1, and 4.9+0.23 SG2.
12 months after treatment, the CAL parameters in CG
decreased to 3.92+0.11, and in SG1 to 3.81+0.15, and in
SG2 to 3.79+0.13.

Table 6 shows that mean value of BoP at baseline
is 76.1+0.12 in the control group, 75.2 + 0.13 in SG1 and
75.3+0.11 in SG2.

At 12 months after treatment, the BoP parameters in
the CG decreased to 22.9+0.12, in SG1 to 17.2+0.11 and in
SG2 to 17.120.13. The change in BoP in the study groups (SG1
and SG2) was also higher in early-term and in the long-term
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period of observation than in the control group (p <0.05).

The mean PI at baseline was 46.5+0.13 in the
control group, 46.8+0.12 in SG1 and 46.7+0.11 in SG2.
At 12 months after treatment, the PI parameters in the CG
decreased to 29.1+0.1, in SG1 to 28.2+0.13 and in SG2 to
30.2+0.3. Comparison of PI in all three groups (SG1, SG2
and CG) both in early-term and in the long-term period of
observation were similar (p<0.05) (Table 7).

A cumulative comparison of the results of BoP,
CAL and PPD between SG1, SG2 and CG in the near and
long term leads to a higher decrease in SG1 and SG2 in
comparison with CG with statistical significance (p<0.001).
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Fig. 2. Clinical example of periodontal therapy in the study group 2 (SG2). Patient 44-years old with GMCP.
a - before treatment; b - in 12 months after treatment; c - orthopantomogram before treatment;
d - orthopantomogram in 12 months; e - graphic periodontal card before treatment;
f- graphic periodontal card in 12 months

Based on the study of graphic periodontal cards
and the obtained CAL, PPD in the study groups and the con-
trol group, it is noted that the additional use of a diode laser
contributes to a change in topography and an increase in
the number of sites with a parodontal pocket depth<4 mm,
which, according to most authors, has a leading role in the
impact on the structure and virulence of the biofilm, which
improves the basic clinical parameters leading to prolonged
remission (Fig. 2).

Conclusions. The distant results of parameters
CAL, PPD and BoP in the study groups indicate that the
additional use of diode laser emission in the treatment of
moderate chronic generalized periodontitis contributes
to more stable clinical situation in 6 and 12 months after
treatment, comparing with the control group (p>0,05) and
allows a greater reduction of the degree of surgical proce-
dures volume.

The absence of statistically significant differences
in the study groups in terms of early and long-term observa-
tions suggests there is no need to use antiseptic agents in
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the application of diode laser emission, thus reducing the
impact on the patient’s medication.
Laser energy can be used as additional therapeutic and
surgical method in the treatment of different phases: in the
phase of the active anti-inflammatory, in the reconstructive
and supporting periodontal therapy.

Until social level of education among the
population will be higher, and associated with the cause
of periodontal disease and the lack of positive experience
of treatment, the prevalence of periodontal disease will
continue to have a tendency to increase. Laser therapy is
an improvement in traditional medical procedures. It is
less invasive and more effective, reduces the amount of
time spent on treatment, and reduces the amount of surgi-
cal intervention. Both scientific and clinical studies point
too many aspects related to the development of treatment
methods to ensure more successful prevention and recovery
of patients with periodontal disease.

Conflict of interest. Authors declare no conflict
of interest.
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SUMMARY

ANALYSIS OF THE LONG-TERM CLINICAL
RESULTS OF USING 940 pm DIODE LASER IN
PATIENTS WITH GENERALIZED MODERATE
CHRONIC PERIODONTITIS

Cherepynska Yu., Volkova O., Riabokon E., Baglyk T.
Kharkiv National Medical University, Ukraine

The experience of using a diode laser with a wavelength
of 940 pm in the treatment of patients with generalized
periodontitis of moderate severity of chronic course is
presented. 30 patients were examined, including 17 men
(56.6%), and 13 women (43.4%) aged 35-44 with chronic
generalized periodontitis of moderate severity. It is con-
cluded that the use of diode laser of 940 um in the complex
therapy of patients with chronic generalized periodontitis
of moderate severity is clinically justified and an effec-
tive auxiliary method of treatment. The long-term results
of the clinical study indicate that the additional use of a
diode laser allows for more stable remission and a greater
reduction in the volume of surgical interventions compared
with control group.

Keywords: diode laser, chronic periodontitis, non-surgical
treatment, clinical parameters of periodontitis.
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PE3IOME

AHAJIN3 OTJAJIEHHBIX KJIMHUYECKHUX PE-
3YJIBTATOB IPUMEHEHUS JTUMOJHOI'O JIASEPA
940 pm Y TIAIIMEHTOB C XPOHUYECKHUM I'EHE-
PAJIM3OBAHHBIM ITAPOJOHTUTOM CPEJTHEN
CTEIIEHHU TSKECTHU

Yepenuunckas 10.A., Boakosa O.C., Pa6okons E.H.,
Barasik T.B.

Xapvrosckuil HAYUOHATbHBIIL MEOUYUHCKULL YHUBEPCUmMEN,
Yxpauna

[IpuBeneH OMBIT MPUMEHEHHUS TUOTHOTO Ja3e-
pa mmHOHM BomHEI 940 um mpu JeYeHUHN MAIeHTOB C
TeHePaNTN30BAHHBIM MTapOJOHTUTOM CPEIHEH TSKECTH
xpoHnYeckoro TeueHus. Mccnemoano 30 manneHToB, u3
Hux 17 (56,6%) my>xans u 13 (43,4%) ’KeHIINH B BO3pacTe
35-44 net ¢ XpOHUYECKIM TeHEPATN30BaHHBIM apOOH-
TUTOM CPEIHEN CTeNeHM TshkecTu. [lenaercs BBIBOA, UTO
MpUMEHEHHEe TUOAHOTO Jazepa 940 um B KOMIUIEKCHON
TEpanuy MaUeHTOB ¢ XPOHNIECKIM TeHEPATN30BaHHBIM
MapOAOHTUTOM CpPEIHEH CTENEeHHU TSHKECTH ABISETCS
KIMHAYECKH OTPABIAHHBIM U 3((EKTHBHBIM BCIIOMOTa-
TEeTBHBIM METO/OM JieueHus. OTHaneHHbIe Pe3yIbTaThl
KIIMHUYECKOTO HMCCIIEIOBAHMS CBUACTEIHCTBYIOT O TOM,
YTO JOTIONHUTENFHOE TPUMEHEHHE JUOIHOTO Ja3epa Mmo-
3BOJICT TOCTHYH O0JIee CTOWKONW PEMUCCHH U B OOJBIIeH
CTETIEHHN COKPATUTh 00BEM XHUPYPTrUIeCKUX BMEIIATEITbCTB
10 CPAaBHEHUIO C KOHTPOJIbHON TPYIIIOH.

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()
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OIIEHKA KAYECTBA ’KU3HU Y HAIIMEHTOB NOCJIE XOJENUCTOKTOMUHU

'Koiimmu6aesa JI.M., 'Typrynos E.M., *Cannoaym I, 'TeseyoB M.K., 'BaiimypaToa M.I.

'Kapaeanouncxuil 2ocyoapcmeenivliit MEOUYUHCKUTL YHUBEPCUMEN,;
’Tocnumans Kaponunckozo ynusepcumema, omoenenue xupypeuu, Cmoxzonom, Llseyus

HUccnenosanue kadectsa sxxu3an (KXK) manmenton
10 Ceil IeHb SABJSETCS OJHUM U3 IPUOPUTETHHIX HaIlpaB-
JICHUH B MEIUIUHE. AKTYyallbHOCTh 3TOW MPOOJIEMBI HE
BbI3BIBAET HUKAKUX COMHEHUH, TOCKOJIbKY UCCIIeIOBaHUE
KoK oTkpbIiBaeT BO3MOXHOCTb KOMIUIEKCHOTO aHAJIM3a CO-
CTOSIHUSA 3/I0POBBSI MAIIUEHTA.

[Iporpecc pa3zButrs MEIULIMHCKON HAyKU, H3Me-
HEHHE CTPYKTYpPHI 3a00JICBAEMOCTH HACEICHUS U aKIICHT
Ha yBa)X€HUE NpaB NaLMEHTa KaK JUYHOCTHU MPUBEIU
K CO3JaHHWIO HOBOI MapaJurMbl MOHHUMAaHUS OOJC3HU U
ompeneneHus: 3PPEKTUBHOCTA METOIOB JiedeHus. Korma
Bpayu CTaJId Bce OOJBIIE CO3HABATh, YTO OOBCKTHBHOE
YMEHbIIEHUE NaTOJIOTMYECKUX W3MEHEHUM He Bcerna

30

COIIPOBOXKIACTCS YIYyUYIIEHUEM CaMOYYBCTBHUS OOJIBHOTO
W pe3yJabTaToOM JICYCHUS JTOJDKCH OBITH YIOBICTBOPEH
OOJIBHOI, B MEIUIIMHE BO3HUK HHTEPEC K KAYECTBY JKU3HU
nauuenTa [2]. K)K B MenuuuHe oTpakaeT cTerneHp ajarnra-
LMY YeJIOBeKa K O0JIE3HH M BO3MOYKHOCTD BBITIOJTHEHUST UM
MIPUBBIYHBIX (DYHKIHI, COOTBETCTBYFOIIMX €TO COIIHATBHO-
SKOHOMHUYECKOMY MOJIOKEHHUIO.

Pesynbrarsl XUpypruueckoro JIeUeHUs yamie 13-
Y4aloT [IOCPEACTBOM TaKUX CTAaTUCTUYECKUX ITOKa3aTelNeH,
KaK JICTAIbHOCTb, IPOJOJDKATEIIHHOCTD PEObIBAHS B CTa-
LIHOHApe, KOJIMUECTBO MOCIIEONEPALMOHHBIX OCI0KHEHUH
[4]. Bo3HHKHOBEHHE OCIIOKHEHUH MTOCTIE KOHCEPBATUBHOIO
WM XUPYPTUYECKOTo JICUEHUsI CTaBUT Mepel BpayoM 3a-
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Jadyy 4eTKO ONpPEAeIUTh KPUTEPUHU 11eIeco00pa3HOCTH
KOHCEPBATHUBHOTO U XUPYPTrUUECKOTO J€UEHHs. 3HAUYUTEIIb-
HYIO POJIb B PELLICHUH JAHHBIX 3314 UTPAET ONpeieleHue
KoK nmanmenta.

Uccnenosanne KK - oOmenpuHsThIi, BHICOKO-
UH(OpPMATHBHBIN, HaISKHBIH, UyBCTBUTEIILHBIH U SKOHO-
MHYHBIH METOJI OIICHKH OJIarornoiy4yus Kak Ha WHIMBUIY-
aJBHOM, TaK ¥ Ha TPYIIIOBOM YPOBHE, TAIOIUI HHTErpallb-
HYIO XapaKTEePUCTUKY (PU3UUECKOTO, IICHXOJIOTHYECKOr0,
SMOLMOHAIBHOTO U COIHMAIBHOTO (PYyHKIIMOHUPOBAHHUS
yenoBeKka. XUPypruueckoe BMEIIaTeNIbcTBO OKa3bIBAeT
3HAYNTENbHOE BIMSHMUE Ha mocneoneparuonHoe KK ma-
reHToB [10]. ExxeqHeBHO 1O BceMy MHPY BBITIONHSACTCS
OTPOMHOE KOJINYECTBO XOJIEHUCTOAKTOMUH (X)), o HAKO
nocneoneparponHoe KK Takux manieHToB U3y4eHo He-
nocrarouHo. [ToaToMy B mocniennee Bpemst HCCleaoBaTenn
yAeNA0T Bce Oouibliiee BHUMAaHHUE OLEHKE MOKa3aTeneit
KoK kak B acriekTe y/10BJIETBOPEHHOCTH KHU3HBIO B ICHXO-
SMOIMOHAIBHOM U COLMAIBHOM IUTaHaX, TaK U U3yYECHUS
3¢ GEKTUBHOCTH TEX MJIH HHBIX METOJOB JICUCHUSI.

Hnst onpenenennst KK 601bHBIX jKeTYHOKAMEH-
Ho# Oone3ubto (JKKB) 1 mocne X3 ucnosnb3yror pazinud-
HBIE BHUJIBI ONPOCHUKOB KaK CIELHATU3UPOBAHHbIE, TaK
u obupe. OHUM U3 Yalle UCIOIb3YeMbIX OIPOCHUKOB
s onenku KOK manuentoB sBisercst SF-36. MMeercs
JIOCTATOYHOE KOJIMYECTBO MCCIIEIOBAHUH C MPUMEHECHUEM
JIAHHOTO OITPOCHUKA, @ TAKKE €ro KOMOWHAIIUI C IPYTUMH.

Tax, B 2008 rogy M.A. Cepatokos [9] mpoBoaun
ounenky KK 58 manmeHntoB mocine jgamapocKomu4ecKoit
xoneructakTromuu (JIXD) B cpoku ot 1 roga g0 5 nert.
Onpoc nanueHToB NPOBOIMII € IIOMOIIIBIO ONpocHUKa SF-
36. B cBOeM MPOCHEKTUBHOM KOTOPTHOM HCCIIEIOBAHUHI
K.R. Finan u coasr. [17] mis onpeneneHus: AMHAMHUKH
racTpOMHTECTHHAIBHBIX cuMnToMoB U KK Habmronanu
55 GonpHbIx, iepenecimx JIXD, KK onenuBanu mocpen-
crBoM orpocHuka SF-36. Lirici M.M. u coasr. [23] B 2011 .
cpaBauBasin KX 1 nmocneonepannonHsle pe3yasTaThl MO-
CJIe OJTHOTIOPTOBOM JIamapo’HI0CKONHUYECKONW Omeparuu
u crangaptHoil JIXD. B cBoem mccienoBaHuM aBTOPHI
ucnonb3oBanu onpocHuk SF-36. Ocmon6exosa H.C. [5] B
2014 rony nsyyana nocieonepaipionaoe KXK 776 6ombHBIX
B 3aBHCHUMOCTH OT BHJIa ONIEPATHBHOTO BMEIIATEIBCTBA —
TpaauuoHHON xoneuuctakromun (TXI) n JIXD umm usz
MUHHJIAIApOTOMHOTO 10CTyna. B cBoeM mccienoBaHUU
aBTOP UCHOJIb30Basa onpocHUK SF-36. dakTopsl, BiMs-
tomme Ha KK nocie XO uzyuan Rydbeck D. [29] Takke
nocpencTBoM onpocHuka SF-36.

B HexoTophIX HccneoBaHusaX npuMeHsor SF-36
U €ro KOMOMHAIIMIO CO CIICIHaIN3UPOBAHHBIMH OIIPOCHHU-
kamu [1,6,11,16]. Tak, B cBoeit padore Opnos C.B. [3]
u3zydan KK 326 manueHToB ¢ KalabKylIe3HBIM XOJEIHU-
CTUTOM, onepupoBaHHbIX TXD u JIXD. [{ns onenkun KK
npuUMeHsUTH o0l onpocHuk SF-36, cnenuduyeckuit
GSRS u BusyanbHO-aHasorosyw mkainy Euro Qol.
B 2012 . CemepuxoBa H.A. [8] npu onenke KXK y 37
OOJTBHBIX JKETYHOKAMEHHOI 00JI€3HBI0 TTOCIIe "OTKPBITON "
xonenuctakToMun (OXD),MuHu-X0nenucTakromuu (MX09)
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1 JanapocKonuyeckon xonenuctakromu (JIX3) ucnomnn-
30Basa onpocHuk SF-36 u mkany Visick.

Barthelsson C. u coasr. [28] 8 2015 r. uicciieioBa-
11 3 hexT BHYTPUOPIOIIHOTO BBEICHUS N30TOHHYECKOTO
pacTBOpa Ha 60JIb M BOCCTaHOBJIEHHME, a Takke KK marmen-
ToB nocne JIXD. B uccnenoBaHny HCMONB30BaIN OMPOCHUK
SF-36 u Buzyanbnuyto Ananorosyro Hlkamy (BAI) [12].
CymecTByeT CelHalbHbI OMPOCHUK MPU CUMITOMHOM
xosenutrase nocie X3 - Gallstone Impact Checklist (GIC).
OnpocHuK BKITIoUaeT 41 yTBeprkaeHUE, CrPYIIIMPOBAHHOE
B 4 cyOuikaisl (00J1b, AUCTICTICHS, SMOLIMK 1 IhuTaHue). Ero
Banuaanus B Poccun nposenena B 2005 rony [6]. OnHako
npumenenue GIC Bo MHOTHX CTpaHaX OrpaHUYEHO B CBSI3U
C TPYAHOCTHIO BOCIIPOM3BEACHUS HEKOTOPBIX MCUXOMeE-
TPUYECKUX aCTIEKTOB U MepeBojia Ha apyTue s3biku [13].

OIIHUM M3 TOMYJISIPHBIX U LIXPOKO UCTIOJIB3YEMbIX
ONPOCHUKOB SABJSIETCA MEXKIYHAPOIHBIN CIELUATN3UPO-
BaHHBIN onpocHuk Gastrointestinal Quality of Life Index
(GIQLI), xotopslit pazpadora B 1993 r. B I'epmanun moj
pykoBozcTBoM npodeccopa Ernst Eypasch [15]. Bo maorHx
nccnenoanusix GIQLI ucnonb3yrot muis onenky KK mocie
XUPYPTrUUECcKOro JieueHUs O0NbHBIX. Banunanus nanHoro
ONPOCHUKA MPOBOAMIACH BO MHOTHUX CTpaHaX, TAKUX Kak
Opannus [33], lserwst [30], Menanus [27], Kurait [33] u
TaiiBan [22]. B nactosmee Bpems GIQLI mmpoko ncrnosns-
3yeTcsi Bo MHOrux kinHukax CILIA u EBponbl 1st o1ieHKH
pe3ynbTaToB XUpyprudeckoro yedeHus [18-21,24-26,31].

Ilo naHHBIM MHOYXECTBA aBTOPOB JAaHHBIN OMPOC-
HHK TI03BOJISIET YCTAHOBUTH NIPU3HAKU HEJMArHOCTHUPOBAH-
HBIX HapyIHICHUH JKEJYTOYHO-KUILIEYHOTO TPAKTa U JaeT
BO3MOYKHOCTb CBOEBPEMEHHO TUATHOCTUPOBATH U IPOBOIUTH
KOPPEKIHIO MOCIEONEPALIHOHHBIX OCIOKHEHHH, YTO MO3BO-
JISIET 3HAYUTENBHO YITYUIINTh MOKa3aTelld XUPYPrudeckoro
JICYCHHUS MTAIMEHTOB C KAJIBKYJIE3HBIM XOJIEIIUCTUTOM.

I{ens HACTOSIIErO HCCIEAOBAHUS — OIEHKA
MH/IEKCA Ka4eCTBa KHU3HH y MAllUEHTOB C KaJIbKYIC3HBIM
XOJICIIUCTUTOM IOCIIE XOJICUCTIKTOMUHU.

Marepuan u MeToAbl. B xozie nccnenoBanus usy-
yeHo KOK 259 naryieHToB ¢ KaJIbKyIe3HbIM XOJICIIUCTHTOM,
MepEeHeCIInX orneparuio B mpoMexyTtke ¢ 2013 mo 2015 rr.
B pa3nuuHbIX pernoHax Kasaxcrana (Kaparanmunckas,
AxMoOIMHCKas, AKTFOOUHCKAsI, AIMaTHHCKAsI, AThIpaycKas,
3anaano-Ka3zaxcrtanckas, XamOsunckas, Kaparanaua-
ckas, Kocranaiickas, Kei3putopaunckas, Manrucrayckas,
I0xno0-Kazaxcranckas, Cesepo- Kazaxcranckasi, [TaBno-
napckas u lOxno- Kazaxcranckas). M3 259 nanueHToB
OOJBIIYIO YacTh COCTAaBWIM XKeHIIUHBI - 183 (70,7%),
MyX4HuH ObUTO 76 (29,3%). PacnipeneneHne nanneHToB
10 BO3PACTHBIM KaTeropusiM MpezcTaBieHo B Tadmuie 1.

Bonpiryio yacTe GONBHBIX COCTAaBUIA CPEAHSS
BO3pacTHas rpynma - Bropoi nepuon n=151 (58,2%), 76
(29,3%) nuir cocTaBUIM MOXUIYIO BO3PACTHYIO TPYIIITY.
Onpoc nanueHTOB MPOBOAMICS PETPOCHEKTUBHO. CpoKu
OT MOMEHTA OIlepallii 10 AHKETHPOBAHUS BapbUPOBAIU
B npeaenax ot 0,7 no 4,1 net. KomuvecTBo manyeHTOB,
MIEPEHECIINX OMEPAINI0 «MEHee 2 JIeT» Ha3a/l, COCTaBUIIO
149 (57,5%), «6onee 2 net» - 110 (42,5%). Pacnpenerne-
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Tabnuya 1. Bospacmuvie kamezopuu nayueHmos

Bo3spacr B rojax Yucs10 00JIbHBIX
a0coJIIoTHOE %
20-25 5 Lo
26-30 13 50
31-35 14 54
36-40 73 8.9
41-45 34 3.1
46-50 34 131
51-55 26 10,0
56-60 34 3.1
61-64 2 8.5
Crapure 64 54 208

HUE OOJBHBIX B 3aBUCUMOCTH OT M3MEHEHHH JKEITUYHOTO
ITy3bIps OBLIO CJICTYIONIMM: XPOHUUECKUH KaJIbKYJIC3HBIH
xonenuctut (XKX) - 44 (17,0%), ocTpblii KaJIbKyJIe3HBIH
xonenuctut (OKX) - 215 (83,0%). OxcrpeHHsbIi cayydait
rocrnurainu3annu ormevaics B 176 (68,0%) cayuasx,
w1aHoBbIH - B 83 (32,0%). JIXD nepeneciu 145 (56,0%),
MXD - 114 (44%) nanenToB. HaxoxaeHue MaieHToB B
CTalMoHape COCTaBUIO MeHee 5 cyTok — 35 (13,5%), ot 5
1o 7 cytok - 131 (50,6%), ot 8 mo 10 cyTok - 54 (20,9%) u
ceeimie 10 cyrok - 39 (15,0%). ITanmueHTHI OBLTH TOICIICHBI
TaKXKe C yUYeTOM HaJHUUs WIH OTCYTCTBUSI aKTUBHOCTH:
nepeBUraeTcs o ksaprupe -18 (7%) u nepensuraeTcs B
ropoze — 241 (93,0%). PacnipeneneHue 00IBHBIX IPOBO-
JIMITH ¥ TIO cCeMeifHOMY cTarycy — B Opake cocrosin 207
(79,9%), He B Opaxe - 23 (8,9%), npyroe - 29 (11,2%).
Bce manmenTs! nosrydany KOHBEPT C BIOKCHHOH aHKETOH
U COTIPOBOIUTEIILHBIM IHCEMOM, B KOTOPOM ITOSICHSJIACh
3HaYNMOCTb pabOThI M aHKETUPOBAHMS, @ TAK)KE KOHBEPT
¢ Mapkamu Juig otBera. [lanmeHTam mpenBapUTEIbHO
3BOHUJIN M OOBSICHSJIM IEJb UCCIEJOBAHUS H, C UX
NHQOPMHUPOBAHHOTO COTJIACHS, OTIPABISIN AHKETY
10 MOYTE; MPH XKEJIAHUU MalUEHTa, POBOJIMIH OIPOC
MIOCPEJICTBOM MHTEPBBIOMPOBAHHUS 10 Tele(OHY, 3aTEM
MOJICUUTHIBAIM  OAJUTBI JUIsl KQX/I0TO MalueHTa B OT-
JIETBbHOCTH.

WHcTpyMEHTOM HCCleIOBaHUSI TOCTYKII MEKIY-
Hapoanslii onpocHuk GIQLI, pazpaborannsiit E. Eypash
[14]. B 2016 rogy HamMu OBLI OCYIICCTBICH IEPEBOJ
onpocHuka GIQLI na pycckuil u ka3axcKuii s3bIKU € MO-
cnenyrouier Banmuaanuei nis ouenku KoK manmentos no-
cie X0 Ha tepputopun Pecniyonuku Kazaxcran [7]. buto
noxyueHo oduimansaoe paspemenue or MAPI Research
Trust - MeXIyHapogHON OpraHW3alMU 110 KOOPAWHALNU
Hay4YHBIX MCCJIE0BaHUI B 00JIACTH MallMeHT-OPHECHTH-
POBaHHOI OIEHKM KIMHUYECKUX pe3ynabratoB. GIQLI
BKJIFOYaeT 36 BOIPOCOB C MATHIO BApPUAHTAMH OTBETOB Ha
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kax b1l Borpoc. [lkana oretoB ot 0 10 4, BO3MOXKHas
cymmapHas orieaka ot 0 o 144 6amo. Onpocauk GIQLI
JICITUTCS Ha 5 KOMITOHEHTOB: 1. Symptom (19 BompocoB); 2.
Physical Function (7 Bonpocos); 3. Emotion (5 BornpocoB);
4. Social Function (4 Borpoca); 5. Medical Treatment (1
Borpoc). Taxke BO3MOXKEH MOJCYET 0aJIIOB ISt KaXJI0TO
KOMIIOHEHTa OIPOCHHKA.

[Tokazarenn paccUMTHIBAIM HE TOJIBKO 110 CTaH-
naptaomy pacuety GIQLI, Ho n mo MmoanuurpoBaHHOH
MeToauke, npemtoxenHord G. Sandblom, [30] B koTopoit
aBTop npemnoxui pazaenuts GIQLI Ha creayromue koM-
moreHTsl: 1. KommonenT Physical role (11 Bompocos); 2.
KommonenT Large bowel function (6 Bompocos); 3. Kom-
noneHT Emotional role (8 Bonpocog); 4. Komnonent Upper
GIT function (8 Bonpocos); 5. Komnonent Meteorism (3
BOIIPOCA).

Craructuueckas o0paboTKa pe3ysbTaToB Mpo-
BeJIeHa C UCIIOIb30BaHneM porpaMmMel SPSS «Statistics»
20.0 (IBM). [Ins kaxaoro mokasareis pacCYHTHIBAIN
cpeaHee 3HauYeHHUE, cTaHAApTHOE oTKJIoHeHHe (SD).
OrmeHka pa3uyuii B rpyIiax MpoBOIHIIACH TTOCPEICTBOM
pucnepcuonHoro ananuza ANOVA, koppensiquoHHbIN
aHaJIM3 MOCPECTBOM pacuera KoddduieHTa paHroBoi
koppernsiun CrimpMmeHa.

PesyabraTel u ux odcy:xkaenune. OOmiee Koiu-
YEeCTBO MAalMEHTOB, MEPEHECHINX XOJCIHUCTIKTOMHUIO B
mepuon 2013-2015 rr. coctaBmwio 259 OOMBHBIX, U3 HHUX
76 (29,3%) myxuns u 183 (70,7%) sxeHITUH.

Cpennee 3HaueHue cymmapHoro unaekca KoK
(Overall GIQLI) cocraBuno M=120,89 (SD=22,40), T.e.
ypoBenb KK y manuenTtoB nocne X9 cocrtasun 83,9%
OT MaKCHMaJIbHO BO3MOXKHOTO, TIPH 3TOM MaKCHMaJIbHOE
yBemmuenne KOK Habnronanock B komrnoHenTe « CHMITTOM»
M=64,01 (SD=11,10), a MUHUMaJIBHBINA PE3yJITAT B KOM-
nonenre «CormanbHas pyHkms» (M=14,09; SD=2,49).
MuHuManbHOE W MaKCHUMalbHOE 3HAYCHUs WHIEKca
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KK (Overall GIQLI) cocraBmio M=44,0 (SD=22,40) u
M=144,0 (SD=22,40), cootBeTcTBeHHO. Ecit paccmarpu-
Batb KK o Mmopnduxanuu, npeioxentoii G. Sandblom,
MakcUMallbHOe cpefHee 3HaueHue muaekca KK cocra-
BUJIO B KOMIIOHeHTe «Pu3nueckas pyHkuus» - M=37,92
(SD=7,26), MuHuManbHOE 3HAYEHHE - B KOMIIOHEHTE
«DyHK1IMA TOIACTOTO KUIIeuHnka» - M=21,56 (SD=3,01).

Amnanu3 nokazareneit KXX B 3aBucumocTtu ot
ImoJjia BBIABHUJII, YTO Y MYKYHUH OTMCUACTCA HE3HAYUTECIIb-
Hoe yBennueHue nokasaresneit KK Bo Bcex koMnmoHeHTax
GIQLI, crarucTudyecku 3HaUUMOE YBEIUYEHHUE MTOKa3a-
teneit KK mposiBunocs B amornmonansuoii (M=17,09;
SD=2,58 u M=15,61; SD=4,13; F=8,41; p=0.001) u
¢usuyeckoit chepe (M=24,54; SD=4,69 u M=22,44;
SD=6,35; coorBeTcTBeHHO, F=6,78; p=0,01) Cymmap-
ueiit uaaeke KK (Overall GIQLI) cocrasuin M=125,64;
SD=18,01 u M=118,91; SD=23,75 COOTBETCTBEHHO;
F=4,93; p=0,03. Cornacuo mogudukanuu G. Sandblom,
IMMOKa3aTeJ/in Y MY>KYHMH BO BCCX KOMIIOHCHTAX HC3HAYU-
TCJIBHO BBIIIC, YEM Y JKCHIIWUH. W3 HUX cTaTUCTUYECKU
3HAYMMOE yBEJMUYCHHE MMOKa3aTejel HaOImgacTcs B
smonuoHaNbHO# chepe (M=27,30; SD=4,48 u M=24,98;
SD=6,66; cootBercTBeHHO, F=7,75; p=0,01) u B pabo-
T€ BEpXHEro xeiyaouyHo-kumeyHoro tpakra (JKKT)
(M=26,95; SD=4,37 u M=25,23; SD=5,62; cooTBeT-
cTBeHHO, F=5,68; p=0,02).

3nauynrensHoe paznunune B KXK HaGmomaercs
B 3aBUCHUMOCTHU OT XapaKTepa W3MEHEHHUHN B KEJIYHOM
ny3sipe. [Ipu xponudeckom xoneructure KK Boime mo
BCEM KOMITIOHCHTAaM, YTO CTaTUCTUYCCKH 3HAYUMO I10 BCCM
nokazaressiM. CpeHue 3HAYCHHS CYyMMAapHOIO HHIEKCa
GIQLI cocraBunu mpu xpoHuueckoMm nporecce M=132,36
(SD=10,35), mpu octpom M=118,54 (SD=23,46); (F=14,65;
p=0,0002). Oco60 mpumedarenbHbl mokaszaresaun KXK B kom-
noHente «Cumnrom» (M=69,70; SD=5,86 u M=62,85;
SD=11,56; cootBerctBenHO, F=14,68; p=0,0002) u «Co-
nuanbHas Gyskmusy (M=15,41; SD=0,95 u M=13,82;
SD=2,62; F=15,68; p=0,0001). ITo mogudukamuu G.
Sandblom npumeuarenbHbI Moka3aTeiau (GU3NYECKON
¢bynkuun (M=41,64; SD=3,08 u M=37,16; SD=7,63;
F=14,59; p=0,0002) u pyHKIHH BEPXHUX OTAEIOB
JKeNyJA0uHO-KuleuyHoro tpakra (M=28,41; SD=2,94
u M=25,19; SD=5,55; coorBercTBeHHO, F=14,02;
p=0,0002) (Puc. 1).
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Puc. 1. Cpeonue snauenuss noxkazameneu KOMNOHEHMO8
K2K no moougpurxayuu G. Sandblom ¢ zasucumocmu om
Xapakmepa usmMeHeHull 8 JHCeNUHOM Ny3bipe.
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Ha KJ)K manmeHTOB OKa3bIBAae€T BIMSIHHE BUJ
Xupyprudeckoro gocryna: nociae JIXD oTrmeuaercs
YMEHBIIIEHHE CUMIITOMOB 3200JI€BaHUSI B CPABHEHHUU C
XD u3 munn gocryna (M=65,17; SD=10,18 u M=62,54;
SD=12,05; F=3,64; p=0,06) u noBbIlIeHHE MTOKa3aTeIeH
KoK B cotnanshoii chepe (M=14,34; SD=2,41 u M=13,78;
SD=2,56; coorBetcTBeHHO, F=3,23; p=0,07). B Momuduka-
nuu unaekca GIQLI, cratucTuueck 3HaunMble pa3Iuaus
HaOJTIOMA0TCST B KOMIIOHEHTe «Meteopusm» (M=10,35;
SD=2,22 u M=9,56; SD=2,91; F=6,15; p=0,01).

B pesynbrare nccnenoBaHus BBISICHUIOCH, UTO
Ha uaaexc KXK Oonbiioe BausHue 0Ka3pIBa€T TUIT TOCITH-
tanuzanuu. [Ipu manoBoit XD unaexc KK manuenToB
M0 BCEM KOMITOHEHTaM BBIIIE, YeM MU 3KCcTpeHHoH XD
(M=130,71; SD=13,57 u M=116,26; SD=24,21; cooTBeT-
cTBeHHO, F=25,75; p=0,000001). 3HaunTenbHbIE pa3muius
HabmofaTcss B komnoHeHTe «Cumntom» (M=69,10;
SD=6,78 u M=61,61; SD=11,92; F=28,35; p=0,0000001).
[To momudukaruu G. Sandblom, nokazarenu rocnuranm-
3aIMH B TUTAHOBOM TOPSIJIKE 110 BCEM KOMITIOHEHTAaM BBIIIIE,
YeM MPH HKCTPEHHOMH, TPEIKE BCETO, 32 CUET YAYUIICHNUS B
(hu3UYeCKO U IMOIIMOHATIBHOM cepe, paboThl BEpXHETO
XKKT (Puc. 2).
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Puc. 2. Cpeonue snauenus noxazameneu KK no moou-
@urayuu G. Sandblom ¢ 3asucumocmu om muna 2ocnu-
manuzayuu

YV nanueHToB, UMEIOIIUX CEMbI0, MOKa3aTeln
GIQLI Bo Bcex KOMITOHEHTaX OB 3HAYUTEIBHO BBIIIIE,
4eM y MaIMeHTOB, He cocTosumx B Opake (Tabnuia 2)

Tak cymmapusiit nagexke KXX manuenros, co-
crosux B Opake, coctaBui M=124,38 (SD=20,17), a
He umeromux cembn M=102,22 (SD=28,05) (F=14,90;
p=0,0000008) OcobenHo 3Ha4MMast pa3HUIIA B TOKA3aTeNsIX
KX BbisiBiieHa B koMrnoHeHTe «Duznyeckas GyHKIUSI»
(M=23,94; SD=5,43 u M=17,35; SD=7,23; F=15,68;
p=0,0000004), a B Mmoguduranuu G. Sandblom Takxke B
¢dusnueckoit (M=39,04; SD=6,50 u M=31,39; SD=8,93;
F=15,43; p=0,0000005) u smornuoHaapHO# chepax
(M=26,64; SD=5,54 u M=20,35; SD=7,55; F=15,57;
p=0,0000004, cOOTBETCTBEHHO).

PaccmatpuBas unnexcel GIQLI B 3aBucUMOCTH
OT CTCIICHH aKTMBHOCTH OOJIbHOTO, 3HAUUMBIX Pa3IHuUit
HEe BBIABIIEHO, 0AHaKo rpu 3ToM KXK manuenTos, koTopsie
MEPEIBUTAFOTCS B PEZEIaX KBAPTUPHI, 10 BCEM KOMIIOHCH-
TaMm BbIIIe KpoMme corpanbHoi cdepsl (M=13,56; SD=2,45
M=14,13; SD=2,49), uem y nariMeHTOB, MepPeIBUTAIOIIXCS
B nipezenax ropoaa. Coracuo momudukaimu G. Sandblom,
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Tabnuya 2. Hnoexc GIQLI 6 3asucumocmu om cemelino2o cmamyca

Hes Opaxe, | b 5paxe,n=207 | JIpyroe, n=29 ANOVA
KomnoneHT n=23
M SD M SD M SD | k| F p

Omsnueckas pons (momud.) | 31,39 | 8,93 39,04 6,50 35,14 7,76 15,43 | 0,0000005
S;YIEZ;‘I‘;KZ)?;(T);;E) 20,00 | 3,10 | 21,90 | 2,87 | 2041 | 330 | 2 | 680 | 0,0013206
?}i‘ﬁgﬁmm poib 2035 | 755 | 26,64 | 554 | 2290 | 6,63 | 2 | 1557 | 0,0000004
DyHKIYS BEpXHUX OTIEIOB

)K¥<T>:1(Moﬂﬂg) A 2222 | 751 | 2648 | 482 | 23,17 | 504 | 2 | 1122 | 0,0000214
Meteopusm (Mozud.) 826 | 341 | 1031 | 241 | 917 | 224 | 2 | 881 | 0,0001988
Crmrrrom 56,17 | 14,42 | 65,65 | 10,08 | 5852 | 11,06 | 2 | 12,59 | 0,0000061
DMommH 13,00 | 473 | 1662 | 336 | 1438 | 435 | 2 | 13,82 | 0,0000020
dusmueckas GyHKIHA 1735 | 723 | 2394 | 543 | 2124 | 598 | 2 | 1568 | 0,0000004
ConmanpHas GyHKINSA 12,57 | 2,83 14,40 2,30 13,10 2,85 2 8,70 0,0002205
MenuimHCcKoe JIeueHre 3,13 0,87 3,76 0,65 3,55 0,74 2 9,51 0,0001036
Overall GIQLI 102,22 | 28,05 | 124,38 | 20,17 | 110,79 | 23,00 | 2 | 14,90 | 0,0000008
Cpex. CumT. 296 | 0,76 | 3,46 | 053 | 3,08 | 058 | 2 | 12,59 | 0,0000061
Cpezt. Mo 2,60 | 095 | 332 | 067 | 2.8 | 087 | 2 | 13,82 | 0,0000020
Cpen. ®us. 248 | 1,03 | 342 | 078 | 303 | 085 | 2 | 1568 | 0,0000004
Cpen. Cor. 317 | 083 | 3,70 | 064 | 341 | 087 | 2 | 745 | 0,0007168
Bssem. Hror 1,18 | 3,19 | 13,80 | 232 | 1227 | 2,76 | 2 | 1521 | 0,0000006

nokazarenu KXK BbllIe y manyueHToB, nepeaBuraonmxcs
B IIpeZieIax KBapTHPHI, KPOME KOMITOHEHTa « MeTeopr3M»
(M=9,94; SD=2,13 u M=10,01; SD=2,60).

CTaTHCTHYECKN 3HAYNMBIX Pa3IMYUil MHIEKCa
KX manmeHTOB B 3aBHCMMOCTH OT MPOIODKUTEIBHOCTH
TOCTINTAIN3aINH HE BBISIBIICHO, O/THAKO IIPH ATOM IT0Ka3a-
tenn KOK nanmenToB, HaXOMBIIMXCS B CTAIlMOHApE MEHEE
5 cyrok n Gonee 10 ObuIM BBIIIE, YEM y MAalMEHTOB, Ha-
XOIUBIIUXCSA B cTanmonape ot 5 1o 10 cytok. Ux cpennue
3HaueHus cymmapHoro unaexca GIQLI cocraBunu: menee
5 cyrok M=123,66 (SD=20,54), 6o1iee 10 cyrok M=122,44
(SD=19,64), a ot 5 1o 7 cyrok M=120,53 (SD=22,98), ot
8 10 10 cyroxk M=118,85 (SD=24,23).

3naunmoe imsinue Ha KOK manmeHToB okasbiBaer
CPOK, IPOIIE/IIIHIA TIOCIIE TIPOBEICHHOM OIIEPAIH: BBISIBIICHBI
CTaTUCTUYECKU 3HAUYMMBIC PA3JINYHs 110 BCEM KOMITOHEHTaM
MEXTy HallMeHTaMH, TIEPEHECIINMH OTEpaIfio MeHee 2 JIeT
Ha3aj ¥ 1Ba u Ooee rona Hazax (Puc. 3).
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W3 pucyHka 3 SBCTBYET, YTO OOLIHMI CyMMapHBIH
roKasarelib B rpymmne «2 u 6osee jer» Ooiblie, 4eM B
rpymnme «MeHee 2 JIeT», B OCHOBHOM, 3a CUET KOMIIOHEHTa
«Cumnrom» u «Duznueckast QyHKIHD).

OOmmit cpennmit nokazarens KK y nanmentos
B TpymIe «MeHee 2 et» coctaBmwi M=115,97 (SD=22,34;
F=18,01; p=0,000031) u B rpynmne «2 u Gosee neT»
M=127,55 (SD=20,78; F=18,01; p=0,000031) (Puc. 4).

1400
120.0 -
1000 -
80.0
60.0 -
40.0 A

20,0 -

0.0~

"Menee 2 et "2 u dogee aeT"

120 4
21,61
20
16,82 =
60 | L4 “ dymana

40 4

20

0 - —

"Menee 2 get" "2 u Goaee 1eT"

Puc. 3. Cpeonue 3nauenus noxasamenetl no KOMNOHEHMAM
GIQLI 6 3aucumocmu om cpokos nocie onepayuu
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Puc. 4. Cpeonee snauenue noxazameneit KXK (Overall
GIQLI) 6 3a6ucumocmu om cpokos nociie onepayuu

Oco0eHHO 3HaYMMBbIE Pa3IM4Usl BBISIBICHBI B TI0-
Kazaresix ¢usnueckoit gpynkimu (F=22,09; p=0,000004)
- rpymma «meHee 2 er» (M=21,61; SD=6,05) u rpynma «2
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Puc. 6. Iloxazamenu KXK ¢ yuemom gospacma

u 6onee ner» (M=25,01; SD=5,32). B pacuerax comiacHo G.
Sandblom, o0ruii cpeHmii cymmapHbIi mokasarests KK Boitie
y MaIMEHTOB, MePEHECINX orepalyio 2 1 Goree roia Hazal, B
OCHOBHOM, B (pU3UYECKOM 1 SMOIIMOHAILHOM IUIaHe, a TAIOKE 3
cuert yimyuteHust pabots! BepxHero XXKT (Puc. 5).

Ha KX namumeHTOB OKa3bIBaeT BIUSIHAE BO3pAcCT
OOJILHOTO: B pe3yJbTare MCCIECIOBAHUS CTATHCTUYECKH
SHAYUMBIC pa3INnius BbIABJICHBI B BO3PACTHOM ITPOMEIKYTKE
ot 20 mo 25 net. Muaexc GIQLI B 3ToM Bo3pacTe 1o BceM
KOMITOHEHTaM OBbUT BBIIIIE, YeM B APYTHX BO3PACTHBIX IPYII-
T1aX, U3 HUX CTaTUCTUYIECKY 3HaunMble okazate KOK Obim
B SMOIIMOHAIBHOM, (DM3MUUECKOIl, colranbHOl cepax U B
Ppe3yJibTaTax MEUIIMHCKOTO JICYCHHSI.

ConnacHo Momudukarwu G. Sandblom, nuagexe KoK
OBLJT JIOCTOBEPHO BBIIIE B KOMIIOHEHTE «Du3nueckast (yHK-
s, «DYHKIIUS TOJICTOTO KUIIEYHHKA», « IMOIMOHATBHAS
poney u «@ynkiwmsa BepxHux otaenos XKKT» (Puc. 6).

[pumeuarensHo, uto nokaszarenu KX y marmenToB
B Bo3pacte ot 61-64 5iet u crapiiie 64 et He3HAYUTENBHO OT-
JIMYAINCH OT CpeiHel Bo3pacTHOM rpymiisl (0T 36 10 60 sieT).

Tak, cpenHue 3HaYeHHUs CyMMapHOTO HMHAEKCa
GIQLI B crapmeit Bozpactoi rpymme (F=2,49; p=0,010)
coctaBuw 61-64 ner M=126,14 (SD=18,68), crapuie 64
ner M=121,98 (SD=16,40) u B cpeHei BO3pacTHOM TpyI-
nie 36-40 ner M=125,22 (SD=28,44), 41-45 ner M=121,06
(SD=23,52), 46-50 nner M=128,47 (SD=15,98), 51-55 net
M=118,88 (SD=17,74). Cpenu 3TUX BO3pPACTHBIX TPy
MOYKHO BBIICTIMTH Ipymiry 51-55 1et, B KOTopoii mokazate-
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s KOK moutu o BceM KOMITIOHEHTaM yCTYTaIOT TPpyIaM
61-64 netr n crapuie 64 ner, KpoMe ConMANLHON chepbl
(M=14,31; SD=1,62; M=14,82; SD=1,79 u M=14,07;
SD=2,01 cOOTBETCTBEHHO).

3axmrouenne. 1. Cymmapnsrii uaaexc KK maru-
€HTOB, IEPEHECIINX XOICHUCTIKTOMUIO MEHee 2 JIeT Ha3a/,
MEHBIIIE B CPABHEHHH C MAIIMEHTaMH, TIEPEHECIINMH OTIe-
paruo B cpoku ot 2 u Oosiee jiet - M=115,97 (SD=22,34)
n M=127,55 (SD=20,78), COOTBETCTBEHHO.

2. Il7aHOBBIM THUI TOCHUTATIU3AINH MOJIOXKH-
TenbHO BiuseT Ha mokasarenu KOK manmentoB. OOmmid
cpenuuit nokasarens KXK npu nimanoBoil rocnuranuza-
un cocraBw M=130,71 (SD=13,57), npu sKCTpeHHOI
M=116,26 (SD=24,21).

3. NactpounTtectuHanbHbIN nHACKe KX BhINIE y
MAIMEHTOB, MepeHecHINX X JTanapoCKOMMYECKUM METO-
oM M=122.90 (SD=21,35), B cpaBHeHuu ¢ XO U3 MUHU
noctyna M=118,32 (SD=23,50).

4. Ilpu XpOHUYECKOM XOJICIUCTUTE MOKa3aTeln
KK Beimie M=132,36 (SD=10,35), yem npu ocTpoM Xo-
neructute M=118,54 (SD=23,46).

5. INonoxutensHoe BiausHUEe Ha mHACKe KK
(Overall GIQLI) oxa3bIBatoT BO3pacT U CeMEHHBIH cTaTyc.
Jluna, coctosiue B Opake, UMEIOT OoJiee BBHICOKHE TO-
kazarenn KK (M=124,38; SD=20,17), yem nmanueHTsl He
nmetone cembn (M=102,22; SD=28,05). bonee BbicOokHe
nokazareni K)K HaOnronanmch B BO3pacTHOM ITPOMEKYTKE
ot 20 fo 25 nert.

35



JIMTEPATYPA

1. I'puropresa 1.H., Pomanosa T.1. KauecTBo >xn3HN ma-
IIUEHTOB C XOJICIUTHA30M B OTHAJCHHBIN MEPUO TOCIe
xonercTakTomun // Okcnep. Kmmama. actposnTtep.—
2010.— Ne9.— C. 38—43.

2. Escura O.B. KauecTBo XU3HU B MEQUIIMHE - BaKHBIA
MTOKa3aTelbh COCTOSHUS 3I0POBbS MaruenTta. (0030p im-
Tepatypsl) // JINIHOCTH B MEHSIOIIEMCS] MHPE: 3I0POBbE,
amanrarms, passutue. - 2013. - Nel.- C. 119-133.

3. OpnoB C.B. CpaBHUTENBHBIN aHAIN3 Ka9eCTBA KU3HU
y OONBHBIX KaJIbKYJIE3HBIM XOJECIUCTUTOM, ONEPHPOBaH-
HBIX TPAJULIUOHHBIM W JAMapOCKOMHMUYECKHIM METOJAMH.
/I ABToped. aucc. kaHd. Men. Hayk. - M. — 2008.

4. Ocunienko M. ®. [TocreacTBus ONEPATHBHOTO JICUECHHUS
)KeruHokameHHou Oose3nn / M.®. Ocunenko, H.b. Bo-
nmommwaa, H.B.JIutBuHOBa // ['actposuTHpomorus. -2012.
-Ne3. - C. 33-36.

5. OcmonbexoBa H.C. KauecTBo XHM3HHU TIOCIE pa3imd-
HBIX CIIOCOOOB XOJCHUCTAKTOMHUM: Jlyc. ..KaHA. Men.
Hayk: 14.01.17 / Poccmiickuii YauBepcuret [pyx661 Ha-
pomoB. — M., 2014.

6. Pomanosa T.M. KauecTBO KHM3HU Y OOJBHBIX JKEITIHO-
kameHHo# Oonesnpto (JKKB) m ero accommarust ¢ oc-
HOBHBIMH (pakTOpamMH pHCKa W TOIHMOP(PU3MOM TeHa
anommmnonporenna E: Jluc. ...xana. men. Hayk: 14.00.05 /
PAMH Cu6. o-une I'K HUM tepanun.— HoBocubupck,
2005.— 134 c.

7. CBHIETETBCTBO O TOCYAaPCTBEHHON PETUCTPAIINH ITPAB
Ha MpeMET aBTOPCKOTO IpaBa 1oj Ha3BaHueM «Banmna-
mus onpocHuka Gastrointestinal Quality of Life Index
(GIQLI) B Kazaxcrane» (mpomssenenne Hayku) Ne006802
ot 12 nexabps 2016 ron // Typrynos E.M., Teneyo M.K.,
AoaroB H.T., Koiimmbaesa JI.M., Koitmubaes XK. M., ba-
nbikOaeBa A.M.

8. CemepuroBa H.A. JluHamuKa W3MEHEHH KadyecTBa
KHM3HU TTAI[IEHTOB B OTIAJICHHBIE CPOKHU IIOCIIE XOJCIIHU-
CTAKTOMHH. // «3M0pOBBE CeMbH -21-H BEK» : DIEKTP.
nepuof. uzn-e.-2012.- Nel.-URL:http:// th-21. Perm/ru/
download/ 2012-1-18/ pdf(nara obpamenwus :16.06.2012).
9. CeparoxoB M.A. Pe3ynbsraThl JamnapoCcKOmuIeckon Xo-
JIENUCTIKTOMHUU TI0 MarepuanaM KIMHUKH U KadeCTBO
KHU3HH ONepupoBaHHBIX OompHBIX / M.A. CepmroxoB //
BecTHHK HOBBIX MEIUIIMHCKNX TeXHOIOTHIA. -2008.-T.15.-
Nel.-C.107.

10. Cypmaa M.IO. KagecTBo XH3HHU, CBA3aHHOE CO 370-
POBBEM, KaK NPEAMET U3YUEHHs COIIMOIOTUH MEIUIIUHbI
/I Cormomorust. -2011. -Ne2.-C. 100-104.

11. ®unmucroBuu A.B. CpaBHHUTEIBHBIN aHATIH3 MOKa3a-
TeJseil KauecTBa KHU3HU y OOJIBHBIX, IEPEHECIINX XOJICIH-
crakTomuio. / A.B. ®ummcrosny, 1.B. Yepnanues, B.I.
®unucrosuy // Broanerenr BCHI[ CO PAMH.-2011.-
Ne4.-C. 110-111.

12. Barthelsson C. Effects of Intra-abdominally In-
stilled Isotonic Saline on Pain, Recovery, and Health-
Related Quality-of-Life Following Laparoscopic Cho-
lecystectomy: A Randomized Prospective Double-Blind

36

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

Controlled Study/ C. Barthelsson, G. Sandblom, S. Ljese-
vic-Nikoletic et al. // World J Surg.- 2015.-Vol.39.-Ne6.-P.
1413-20.

13. Carraro A., Mazloum D.E., Bihl F. Health’related
quality of life outcomes after cholecystectomy // World
J. Gastroenterol. —2011.— Vol. 17 (45).— P. 4945—
4951.

14. Eypasch E., Wood’Dauphinee S., Williams J.1. et al.
The Gastrointestinal Quality of Life Index: a clinical in-
dex for measuring patient status in gastroenterologic sur-
gery / E. Eypash, S. Wood — Dauphinee, J.Williams et al.
// Chirurg.— 1993.— Vol. 64.— Pp. 264—274.

15. Eypash E., Williams J., Wood - Dauphinee S. et al.
Gastrointestinal Quality of life index: development, vali-
dation and application of a new instrument // Br .J. Surg.
- 1995.- Vol. 82., No. 2. - P. 216-222.

16. Feldman L.S. Validation of a physical activity ques-
tionnaire (CHAMPS) as an indicator of postoperative
recovery after laparoscopic cholecystectomy/ L.S. Feld-
man, P. Kaneva, S. Demyttenaere et al. // Surgery.- 2009.-
Vol.146.-Nel.-P. 31-9.

17. Finan K.R., Leeth R.R., Whitley B.M. et al. Improve-
ment in gastrointestinal symptoms and quality of life after
cholecystectomy // Am. J. Surg.— 2006.— Vol. 192.—P.
196—202.

18. Hsueh L.N., Shi H.Y., Wang T.F. et al. Health’related
quality of life in patients undergoing cholecystectomy //
Kaohsiung J. Med. Sci.—2011.— Vol. 27 (7).— P. 280—
288.

19. Kirk G., Kennedy R., McKie L. et al. Preoperative
symptoms of irritable bowel syndrome predict poor out-
come after laparoscopic cholecystectomy // Surg En-
dosc.— 2011.— Vol. 25.-Ne10.— P. 3379—3384.

20. Lamberts M.P. Patient-reported outcomes of symp-
tomatic cholelithiasis patients following cholecystectomy
after at least 5 years of follow-up: a long-term prospective
cohort study / M.P. Lamberts, B.L. Den Oudsten, F.Keus
et al. // Surg Endosc.- 2014.- Vol.28.-Ne12. P. 3443-3450.
21. Lamberts M.P. Prospective multicentre cohort study
of patient-reported outcomes after cholecystectomy for
uncomplicated symptomatic cholecystolithiasis / M.P.
Lamberts, B.L. Den Oudsten, J.J. Gerritsen et al. / Br J
Surg.- 2015.-Vol.102.-Ne11.-P. 1402-14009.

22. Lien H-H. Validation Assessment of the Chinese (Tai-
wan) Version of the Gastrointestinal Quality of Life Index
for patients with symptomatic Gallstone disease / H-H.
Lien, C-C. Huang, P-C. Wang et al. // Journal of laparoen-
doscopic & advanced surgical techniques.-2007.-Vol.17.-
No4.-P. 429-434.

23. Lirici M.M. Laparo-endoscopic single site cholecystec-
tomy versus standard laparoscopic cholecystectomy: results
of a pilot randomized trial/ [ M.M. Lirici, A.D. Califano, P.
Angelini et al. / Am J Surg.- 2011.-Vol.202.-Nel. P. 45-52.
24. 24 Liu F. Comparative quality of life study between
endoscopic sphincterotomy and surgical choledochotomy
/ F. Liu, X. Bai, G.F.Duan et al. / World ] Gastroenter-
ol.- 2014. -Vol.20. -Ne25. -P. 8237-8243.



GEORGIAN MEDICAL NEWS
No 9 (270) 2017

25. Matovic E., Hasukic S., Ljuca F., Halilovic H. Quality
of life in patients after laparoscopic and open cholecystec-
tomy // Med. Arh. — 2012. — Vol. 66 (2).— P. 97—100.
26. Quintana J.M. Translation and validation of the gas-
trointestinal Quality of Life Index (GIQLI) / J.M. Quin-
tana, J. Cabriada, 1. Lopez de Tejada et al. // Rev Esp En-
ferm Dig. -2001.-Vol.93. -Ne11.-P. 693-706.

27. Quintana J.M., Cabriada J., Arostegui I. et al
Quality’of’life outcomes with laparoscopic vs open chole-
cystectomy // Surg. Endosc. - 2003.-Vol. 17.- P. 1129—1134.
28. Russell M.L. Disease-specific quality of life: the Gall-
stone Impact Checklist / M.L. Russell, R. M. Preshaw,
R. F. Brant et al. // Clin. Invest Med.- 1996.- Vol.19.-
Ne6.-P. 453-60.

29. Rydbeck D. Health-Related Quality-of-Life in a co-
hort undergoing cholecystectomy / D. Rydbeck, B. Anes-
ten, T. Barje et al. / Ann Med Surg (Lond).- 2015.- Vol .4.-
Nel.-P. 22-5.

30. Sandblom G. Validation of Gastrointestinal Qual-
ity of Life Index in Swedish for assessing the impact of
gallstones on health-related quality of life / G. Sandblom,
P. Videhult, B.M. Karlson et al. // Value Health. -2009.
-Vol.12.-Ne1.-P. 181-184.

31. Shi H.Y., Lee K.T., Lee H.H. et al. Postcholecystecto-
my quality of life: a prospective multicenter cohort study
of its associations with preoperative functional status and
patient demographics // J. Gastrointest. Surg.— 2009.—
Vol. 13.— P. 1651—1658.

32. Slim K. First validation of the French version of
the Gastrointestinal Quality of Life Index (GIQLI) /
K.Slim, J. Bousquet, F. Kwiatkowski et al. // Gastroen-
terol Clin Biol.- 1999/-Vol.23.-Ne1.-P. 25-31.

33. Yeung SM. Translation and validation of the Chinese
version of the Gastrointestinal Quality of Life Index in
patients with gastric tumor / SM Yeung, ATY Shiu , CR
Marti , K-M. Chu // Journal of Psychosomatic Research.
-2006.-Vol.61.-Ne4..-P. 469-477.

SUMMARY

ASSESSMENT OF THE QUALITY OF LIFE OF PA-
TIENTS AFTER CHOLECYSTECTOMY

'Koishibayeva L., 'Turgunov Ye., ’Sandblom G.,
ITeleuov M., 'Baimuratova M.

'Karaganda State Medical University, Kazakhstan, *De-

partment of Surgery, Karolinska University Hospital,
Stockholm, Sweden

Assessment of the quality of life (QOL) in modern
medicine takes an important role, and can also provide a
comprehensive evaluation of the patient’s health status.
The article presents the data of our own research evaluating
the QOL of patients after cholecystectomy for a period of

© GMN

0.7 to 4.1 years. The patients were interviewed using the
international questionnaire - GastrointestinalQualityofLi-
felndex (GIQLI).

QOLs were evaluated depending on factors such
as postoperative time, type of hospitalization, sex, age,
marital status, changes in the gallbladder structure, activ-
ity, duration of hospitalization, and the type of surgical
access. As a result of the research, it was determined
that the increase in the QOL index correlates with the
period elapsed since the surgery. Positive effects on QOL
were influenced by such factors as patients’ staying with
the family, the planned of cholecystectomy (vs. urgent
surgery), laparatomic surgical access, age and sex. QOL
also proved to be higher in patients with chronic changes
in the gallbladder.

Keywords: quality of life, cholelithiasis, cholecystectomy,
GIQLL.

PE3IOME

OIIEHKA KAYECTBA KU3HHU Y TAIIMEHTOB
IMOCJIE XOJEIUCTOKTOMUHA

"Koitmm6aesa JI.M., 'Typrynos E.M., *Canabaym I,
"TeseyoB M.K., 'BaiimyparoBa M.I.

'Kapazanounckuil 2ocyoapcmeenulii. MeOUYUHCKULL YHU-
sepcumem, *Tocnumans Kaponunckoeo ynusepcumema,
omoenenue xupypeuu, Cmoxeonom, Lllseyus

Ornenka kadectsa xm3HU (KOK) Ha ceromusmHmii
JICHb UTPAET 3HAYMMYO POJIb, TAK KaK ITO3BOJISACT OLICHUTH HE
TONBKO (P HEKTUBHOCTD PA3JINYHBIX METOMIOB JICUCHHS, HO U
JIaTh KOMIUIEKCHYIO OLIEHKY COCTOSIHHSI 3/[0POBbSI NAIUCHTA.
B crarbe npeicTaBieHbl JaHHbIE COOCTBEHHBIX HCCIIEA0BAHMIA
1o orieHke KOK mareHToB, mepeHecnx XoIeuCTIKTOMHUIO.
Cpoku OT MOMEHTA OIepaliy 10 aHKETHPOBAHUS BapbU-
poBamu B mipezaenax ot 0,7 go 4,1 ner. Onpoc nanueHToB
OCYIIECTBIISIICS MPH MTOMOIIN MEXTyHAPOTHOTO OIIPOCHUKA
Gastrointestinal Quality of Life Index (GIQLI).

KK orienuBanu B 3aBUCHUMOCTH OT BJIMSIHUS Ta-
KuX (DaKTOpOB Kak BpeMsi, MPOIIE/IIee TTOCHe Olepalny,
TUN TOCHUTAJIU3AINH, [10JI, BO3PACT, CEMEUHBINA CTaTyC,
M3MEHEHHS B JKEIYHOM Iy3bIpe, aKTUBHOCTh MAIMEHTA,
CPOKHM HaXOX/ICHUS B CTALIMOHAPE, a TAK)KE BUJI XUPYPIHU-
YeCKOro JocTyma. B pesynasrare nccienoBaHus BhISIBICHO,
yT0 yBenunueHune uuaekca KK koppenupyer ¢ nepuomom,
MPOILIEALINM C MOMEHTa onieparui. IlonoxkuTensHoe BIU-
saue Ha KOK oka3bIBaroT Takue GpakTopsl, Kak MPpoXKMBAaHHUE
MAaIMEeHTOB B CEMbE, IUNIAHOBBIM XapaKTep XOJICIIUCTIKTO-
MHUH, JIAAPOTOMHBIN XUPYPIHUECKUH JOCTYII, BO3PACT,
MoJI. YCTaHOBJICHO, YTO MPU XPOHHUECKOM XOJIELHUCTUTE
nokazarenu KK Beime M=132,36 (SD=10,35), uem npu
OCTPOM XOJICIIUCTHTE.
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MOMYJIAIMOHHO-KJIACTEPHBIN IMTOIXO/T
K OHEHKE PEITPOAYKTHUBHOI'O 310POBbS "KEHIIIUH

I'ynzona MLK., Xanumosa @.T., lllykypos ®.A., I'yaun A.B.

Taooicuxckuil 2ocyoapcmeentulil meouyurckuil ynugepcumem umenu Aoyanu uonu Cuno (Aeuyenmwi),
Jhwanoe, Pecnyonuxa Tadacuxucman

PenponykTHBHOE 370pOBBE BBIACISETCS CBOCH
00I1IeCTBEHHO-TTOJMTHYCCKON 3HAYMMOCTBIO; OXpaHa pe-
MIPOYKTUBHOTO 3/I0POBBS KEHIINH (DePTUIILHOTO BO3pacTa
SIBISIETCS OJJTHOM U3 OCHOBHBIX MEIMKO-COIMAIBHBIX TIPO-
611eM, IOCKOJIBKY MMEHHO JKEHCKOE HACEIICHUE SIBIISCTCS
OCHOBHBIM ITOTEHIIMAJIOM CTPaHBI, ee AeMorpaduiaeckum
pecypcom, 6e3 KOTOPOTro HEBO3MOKEH HH SKOHOMHUECKHH,
HU COLMAJIbHBINA pocT rocynapcTsa [2,4,15].

[TocnenHue necATHICTHS YIIEAIIETO CTOJICTHS
XapaKTepH3yIOTCS 3HAYUTEILHBIMH JJOCTHKEHUSIMH B 00712~
CTH IMArHOCTHUKH U JICUCHHS PA3INIHBIX (OPM HapyILICHUS
¢deprunbhoctH [1,21]. Ocoboe 3HaUCHNE NMEET CBSI3b Ha-
PYILICHUI PENPOIYKTUBHON (DYHKIIHHN >KEHCKOTO OpraHNu3Ma
C €ro pacoBbIMM U 3THHYECKUMHM NMPHU3HAKAMH, KIMMa-
TO-reorpa)IecKUMH, COIHAIbHO-9KOHOMHYECKUMHU U
9KOJIOTHYECKUMH YCIIOBUSIMH, B KOTOPBIX MPOXKHBACT
keHmuHa [14,22].

AJleKBaTHOE MIPUCIIOCOOIEHNE OpraHu3Ma JKEH-
IIMHBI K OKpY’Kafollel cpesie, B OCHOBHOM, o0ecIieurBa-
€TCs BIIMSTHUEM IT0JIOBBIX TOPMOHOB, M3MEHEHHE KOHIICH-
TpALMN KOTOPBIX TPUBOUT K CYIIECTBEHHOMY PA3IHIHIO B
TyMOpaJbHOH peryisinnu pyHKuuii oprannsma [3,7,17,20].
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Hapymienust penpoayKTHBHON (YHKITUH Y KSHITUH (Oec-
TUT0Me, HEBBIHAIIMBAHNE OEPEMEHHOCTH, MEPTBOPOK/IC-
HHUE) B OOJIBIIMHCTBE CIy4acB CBSI3aHBI C YHIOKPHHHOMN
narojoruei. B crpykrype GecrutoqHoro Opaka Ha J0IIO
9HJIOKPHHHOTO KEHCKOTO OCCIIIIONUS MIPUXOANTCS OKOJIO
30-40% [5].

HoBble nepcriekTHBHBIE HAITPABIEHHS 10 OLICHKE
3I0pOBbsl HACETEHHUS NEepe] COBPEMEHHON METULIMHCKON
HAyKOW OTKPBIBAET IOIMYIALUOHHAS T€HETHKA YeJIOoBeKa
[6,8,10]. Uncno npoBOAUMBIX B 3TOM HallPaBIEHUU UCCIIE-
JIOBaHUI1 IO Cel IeHb HEBENHUKO, HE MOIYYHIN JOIKHOTO
OCBEIIIEHHS BOIPOCHI BIMSHUS TEHETHYECKUX XapaKTepH-
CTHK Ha COCTOSIHHE PENPAYKTHBHOIO 30POBbs KEHIIUH,
a UMeIoIrecsl JaHHbIE YacTO HOCST MPOTHBOPEUHBHIH
xapakrep [9].

Oco0eHHO aKTyaTbHBIMH CUHTAIOTCS BOIIPOCHI HM-
MYHOTECHETHKH, OcHOBaHHbIe Ha HLA-reHoTHITMpOBaHMH,
KOTOpBIE yXE CETONHSI MPUHOCAT PE3YJIbTaThl, aKTUBHO
BHEJPSEMBIE B KIMHUYECKYIO MpakTuky [12,13,16].

Beiieykazanssie mpo0ieMbl, HECMOTPSI Ha aKTHB-
HOE UX M3yUCHUE, UMEIOT MHOKECTBO «OETIBIX IISITCHY, IPU
9TOM HAMOOJIBIIYIO AKTYaJIbHOCTH COXPAHSIOT BOINPOCHI,
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CBSI3aHHBIC C HaJHMYMEM PUCKOB HApPYyIICHUH KEHCKOTO
PEnpOLyKTUBHOTO 3/I0POBBS, MO3BOJSIONINX MPOTHO3H-
pOBaTh UX pa3BUTHE.

HecMoTps Ha HOCTUTHYTBIE YCHEXH, BOIPOCHI
NPOTHO3UPOBAHUS TOPMOHAJIBHBIX U UMMYHHBIX Ha-
PYLICHHUH, YIpOXKaIOIUX PENPOIYKTUBHOMY 3/10POBBIO,
0COOEHHO Ha YPOBHE ITMPOKOMACIITAOHBIX CKPUHHHTOBBIX
UCCIICI0BAHUI, HAXOSTCS €llle Ha CTauu 00CYKICHUSI.

C 9T0i1 TOUKHM 3peHust 0cOOOTr0 BHUMAHUS 3aCITy-
JKUBAIOT TIONBITKU NMEPEUTH HA KOJTMUECTBCHHBIN yPOBEHb
OLICHKH OTZAEJBbHBIX (PAKTOPOB PUCKA HAPYLICHUH perpo-
JYKTHBHOW (DYyHKIIWH Y KEHIIUH ITyTeM BHEJIPEHHS 1K,
UHTETPUPYIOLIHUX Hanbosee HHPOpMaTHBHbIE (haKTOPbI PHU-
cka. [IepBbie MOMBITKY B 3TOM HalPaBICHUH OCYIECTRIIC-
HBI aHITTMACKUMHU YYCHBIMHU MO OLIEHKE TaTOT€HETHIECKOTO
3Ha4YeHUsI aHTU(HOCHOIUITHIHOTO CHHAPOMA B HAPYILICHUH
JKEHCKOTO PenpOayKTUBHOTO 310poBbs [11,18,19].

Vcxonast U3 BBIIEH3I0KEHHOTO, LENbI0 TaHHOTO
UCCIICIOBAHUS SIBUJIOCH OIpEeNieHe BO3MOKHOCTH HC-
MOJIb30BaHU TOMYJIAIIHOHHOTO MOAX0/1a K OI[CHKE PHCKOB
HapyIIEHUH PETPOyKTUBHOTO 3/I0POBBS Y KEHILHUH (ep-
TUJIBHOTO BO3pacTa.

MarepuaJj u metoabl. PaboTa BEINIONHEHA B pam-
kax MexxyHapoaHbIX HaydHbIX Hccaenosanuii CHI, mpo-
BOJMMBIX JIMMEIKNM roCcy1apCTBEHHBIM NE€AarorndeckKum
YHUBEPCHTETOM Ha Kadepe MeTMKo-0HOI0rHYeCKUX JIC-
umuH (Poceus) n TakKUKCKUM rocyaapcTBEHHBIM Me-
JUUIUHCKUM yHUBepcuTeToM (Pecryomnmka Tajpkukuctan).

ITon nHabGmroneHueM HaxoAuIuCh 240 KIMHHU-
YECKH 3/I0POBBIX JKEHIIUH B Bo3pacTe oT 20 1o 43 ner,
120 (50%) n3 Hux mpoxuBaiu Ha Tepputopun CpenHe-
yepHo3eMHOTo perunona Poccun, 120 - Ha Tepputopun
Tamxukucrana.

B xozne uccrnenoBaHus onpeaensanuch MOMys-
LIMOHHBIC PA3JINYUS Y JKEHIIMH C Pa3IM4YHON 3THUYECKOU
MPUHAATICKHOCTBIO U Pa3HBIMU PETHOHAMMU NPOKUBAHUS
C Yy4ETOM T€HETHYECKHX, TOPMOHAIbHBIX, HMMYHHBIX
MIPU3HAKOB.

VY Bcex JKEHIIMH NMPOBOAMICS 3a00p BEHO3HOM
KpoBH ¢ 11eap10 HLA-TunmupoBaHust METO10M MOJICKYJISIp-
HO-TeHETHYECKOTO aHaJM3a M OIpe/eeHHs AMana3oHa
HOPMaTHUBHbIX 3HAYCHUN TOKa3aTesleldl TOPMOHAIBHOIO U
UMMYHHOT'O CTaTyCcoB, NPU3HAKOB aHTH()OCHOIUTIHIHOM
peaKIuy B KaX 10 MOMyJISIHN.

Oo6pas3us JJHK mnonyvanu u3 JTUMQPOLUTOB
nepudepuyeckoll KPOBH, UCIOJNIB3Ysl HAOOPHI pearcHToB
u npotokon s Belgenenus JIHK u3 paznuunoro 6uo-
norudeckoro Marepuana (pupma «DLAtom™ DNAPrep
1007, Poccus).

Omnpenenenne NONIMMOPGHBIX ajuieseil JTOKyCOB
HLA-DRBI1, HLA-DQA1, HLA-DQB1 npoBoaumu ¢
ucronb3oBaHrueM Habopa pearentoB ¢upmbr “JIHK-
Texnonorus” (Poccust) B COOTBETCTBUU C MHCTPYKIKEH 11O
NPUMEHEHHUIO0, PEKOMEHIyeMOH (PPMOI-U3rOTOBUTEIIEM.

MosnekynsapHO-TeHeTUIECKUI aHAIIN3 TIPOBOIHIIH
Ha TepMmonukiepe npousBojactsa OO0 «HITO JTHK-
texHonorus» (Poccusa) ATnpaiim ¢ ucnonb30BaHHEM
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MPOrpaMMHOI0 00ECIIeueHHUsI, TTOJICPIKUBAIOIIETO aBTO-
MaTHYECKyI0 00pabOTKY JIaHHBIX.

T'opMOHaIbHBIN CTATYC U3y4ay 110 [T0Ka3aTeIsIM
THIIOTANIaMO-TUIO(GH3aPHO-SIMYHUKOBOH, THPEOHIHOM,
KOPTHKOCTEPOMIHONW CUCTEM Yy KEHIIMH Pa3JIMYHbIX
ATHUYECKUX TPYHII C y4ETOM KJIMMaro-reorpaduiecknx
yCII0BUH IIpOkUBaHMs. V3ydann KOHLIEHTpALHIO TOHA10-
TPOIHHOB - POIUTUKYIOCTUMYITHpPYFOLero ropmona (OCT),
moTenHu3upytoiero ropmona (JIIN), mponaktuHa, scTpa-
nuona, mporectepona, 17-OH-nporecrepona (17-OI1);
TUPEOHTHBIX TOPMOHOB - THpeoTpornHoro ropmona (TTT),
o6iero TpuitonruponnHa (T3), obmiero Tupokcuna (T4);
AH/IPOTEHOB - TECTOCTEPOHA, JUTHAPOIMHAHIPOCTEPOHA
(ATDA-C); cTeponIHOTO TOPMOHA -KOPTHU301a.

C 1eNbI0 MCKITFOYEHHSI BAPHA0EIbHOCTH JaHHBIX
o0cnenoBaHue MPOBOAMIOCH Ha 3-5 THH MEHCTPYaJIbHOTO
mkna: JIT, ®CT, serpanmnon (E,), nponaxtun (ITPJI), Tecto-
ctepoH (T) u Ha 20-22-0i1 nens nukia nporectepod (I1).

YpPOBHU TOPMOHOB OTPE/EISUIA METOIOM TBEp-
J0(ha3HOr0 UMMYHO(EPMEHTHOTO aHAIM3a, UCIOJIb3Ys
Ha0OPBI UMMOOMIIN30BaHHBIX MOHOKJIOHAIbHBIX aHTUTEI
U Apyrux peaktuBoB mpousBoacrsa DRG (I'epmanus) u
KOMIUIEKTa anmnaparypsl (ruiaHieTHsii poromerp «OPSY'S
MR» (punep) pupma «Dynex Technologies, CILIAy, man-
wetHblid Bowep [1112-428 dupmbsr <KUMMEITEX», Poc-
cust, npuHTep K EPSON)Y) B COOTBETCTBUYM C HHCTPYKIUAMHU
M0 TIpUMEHEHHI0 MpuOOpoB U peakTuBoB. OOpPabOTKY
PE3yJBTaTOB ITPOBOIUIIN B aBTOMATHYECKOM PEXKUME C M0~
Motnbto mpudopa DRGELIZAMAT ¢ ero KoMnbIOTEpHBIM
obecrieuennem DRG Regression Program.

Omnpenenenne uyncina Bl-mumdpountoB kposu
MPOBOJIMIIOCH B pa3/iesIbHOM MPo0E KPOBH; B KXKIAOM CITy-
Yae MCIOJIb30BaJICS KOMIUICKT M3 IBYX MOHOKJIOHAJIBHBIX
antuten: medennble PE-Cy5 anti-CD19 MKAT (IOTest,
Beckman Coulter, CIIIA) u meuennsie PE anti-CD5
MKAT (I0Test, Beckman Coulter, CILIA). MccnenoBanue
MPOBO/IMIIOCH B ITOJTHOM COOTBETCTBUH C HHCTPYKILIUEH 10
MCIIOJIb30BaHMIO TPUOOPOB U MOHOKJIOHAJIBHBIX aHTUTEI.

[Tpu onieHKe oK ay TOMMMYHHOTO KOMIIOHEHTA B
HapyIICHUH PETTPOSYKTHBHOT'O 3/I0POBbsI U3y4aJIUCh YPOB-
HU ayTOAHTHUTEJ K TUPEONIO0YIMHY, THPEOTIEpOKCH Ia3e.

st onpezienieHust cTeneHn WHPOPMATUBHOCTH
n3y4aeMbIX (paKTOPOB M KOJMYECTBEHHBIX IMOKa3aTelei
MPOBOJUIICS JTUCIIEPCUOHHBIN aHAU3 C BBIYMCICHHEM
CTaHJapTU3MPOBAHHOIO KaHOHHUYECKOTO KO3 (duimeHTa
quckpuMuHanTHOH GyHKimn (CKK/D).

Craructuyeckasi 00paboTKa JaHHBIX OCYILECT-
BIISLTACh C MCTIONIb30BaHueM mporpamm SPSS u Bkirovana
JIICKPHUIITHBHYIO U CPAaBHUTEIIbHYO HEIIAPAMETPHUECKYIO
CTaTUCTUKY, JUCKPUMHUHAHTHBIN, PETPECCUOHHBIN aHAIIN3,
OHO(AKTOPHBIN JMCIEPCHOHHBIN aHanu3, pacdeT 95%
JIOBEPHUTEIBHBIX HHTEpPBaNoB, noctpoeHne ROC-KpUBBIX.

Pe3ynbTathl n ux obdcy:xaenue. IIposenen
aHayu3 30 1abopaToOpHBIX MOKa3aTeseh, U3 HUX BBICOKO-
MH(OPMAaTHBHBIMU OKa3aJMch TOJIbKO 9. PamxupoBanue
MOCJIE/IHUX 110 CTENeHH HHPOPMATHBHOCTH ITPEACTABICHO
B Tabnuue 1.
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Tabnuya 1. Cmandapmuszuposanuvle KAaHOHUYECKUe KOIPhuyuenmol OUCKPUMUHAHMHOU QYHKYUYU UHDOPMAMUBHBIX
nokasamenetl Kpogu y JHCeHWUH, NPUHAOENCAWUX PAZHBIM NONYIAYUAM

Ioka3atenn KpoBH [CKKAD]
YpoBeHb KOPTH30I1a (HMOJIB/JT) 7,750
YpoBeHb mporectepoHa (HMOIb/T) 4,098
YpoBeHs ayToanTuTen K THpeorao0yauHy (ME/MiT) 3,220
YpoBeHb 3cTpaarona (IIMoJIb/J1) 2,942
YpoBens obmero Tupokcuaa T4 (HMOITB/T) 1,893
YpoBeHb ayToaHTUTEN K THpeonepokcuaase (ME/mi) 1,319
Yucno B-mumdonnrto, CD19+ (%) 0,727
Yucio nurorokcuueckux T-mumporuror, CD3+CD8+ (%) 0,630
Yucio ecrecTBeHHBIX Kriuiepos, CD16+CD56+ (%) 0,564

W3 tabmunp! 1 cnenyert, yro Hanbosee nHpOpMa-
TUBHBIM ITOKa3aTeJIEM IIPH BBISIBIICHUH IOIYJISIIHOHHBIX
Pas3Iuyuuil y pOCCUICKUX M Ta PKUKCKHUX KEHIIUH CITY)KUT
YPOBEHb KOPTH30J1a. JJOBOIEHO BBICOKUM PAHIOM B pasrpa-
HUYCHUU NOKa3arelieil 001aat0T ypOBHH TaKHX ITOJIOBBIX
TOPMOHOB KaK IPOTECTEPOH U ACTPAANOI, & TAKIKE TOPMOH
IUTOBHUIHON Jkene3bl - T4. Beicokass nHpopmaTuBHas
3HAYMMOCTh MPUCYIIA YPOBHIO ayTOaHTHTEI K (pakTopam
IIMTOBU/IHOM JKEJIE3bl - THPEONEPOKCHIa3€e. 3aBepIIaloT
CHHMCOK MH(OPMATUBHBIX TTOKa3aTeliel KOIMYeCTBEHHOTO
COZIepIKaHUs OT/ENIBHBIX TUM(OILUTOB B KpOBH B-KkieTkn,

nurorokcuueckue T-mumborurer (LITJT), ecrecTBenHbIC
kusepsl (EK).

Jnst onpeneneHus: xapakrepa HaOII01aeMbIX
pa3Iu4Mi 1O BBISIBJICHHBIM WH(GOPMATHBHBIM IMOKa3a-
TEJSIM y TpPEJICTaBUTEIeH HaOII01aeMbIX dTHUYECKUX
TPy NPOBEACHO CPaBHEHHE KOJIMYECCTBEHHBIX JaHHBIX,
pe3yabTaThl IpecTaBIeHs! B Tabnuie 2 u Ha puc. 1. s
COIOCTaBUMOCTH W HAIVISITHOCTH BBISIBIICHHBIX Pa3IUuui
T10 pe3yJIbTaTaM HCCIIC0BAHMS Ha PUCYHKE MOKa3aHbl IIPO-
LICHTHI OTKJIOHEHHS TIOKa3aTeliel y TaJUKUKCKUX JKeHIIINH
OT TaKOBBIX Y PEICTaBUTEIBHUI] POCCUICKOH MOITYIISIIINH.

Tabnuya 2. Hngopmamusnsie noxkazamenu Kposu y HCeHWUH, NPUHAOLEHCAUUX PAZHBIM NONYIAYUIM

Mennana noxkasareJisi [MUHEMYM, MAKCUMYM]|

IMoxa3aTenu KpoBH

poccuiickue
JKeHIMUHBI, n = 120

TAXKUKCKHE
JKeHIIMHBI, n = 120

[Tporecrepon (HMOIB/1)

40,8 [19,1; 60,0]

34,6 [16,3; 40,3]

Dctpaanon (TMOJIb/T)

266,8 [227,9; 310,0]

2492 [226,5; 254.2]

OO0mmit TupoxkcuH T4 (HMOIIB/1T)

104,6 [82,7; 129,9]

99,7 [78,0; 120,0]

Koptuzon (HaMois/)

264,6 [207,4; 350,0]

251,0 [246,5; 350,0]

AyTtoanTtutena k Tupeornooyiuny (ME/mi)

91,6 [82.4; 98,6]

54,7[51,2; 85.,2]

AyTtoanTtuTena k Tupeonepoxcuaase (ME/mi)

45,0 [38,8; 52,0]

24.4[21,6; 47,0]

B-mumdoruter, CD19+ (%)

7,1 [4,2: 13,6]

13,3[9,5; 19,9]

L{TJI, CD3+CD8+ (%)

18,7 [16,1; 28,3]

21,5[13,2; 24,3]

EK, CD16+CD56+ (%)

12,5 [10,0; 20,4]

10,6 [3,2; 22,9]

npuMedanue: n - YUCL0 HCEeHWUH 8 SPYNNe; P - 6ePOSMHOCHIb PA3IUYUL NOKA3amenell 8 2PDYRNax CPAGHeHUs;
cepbim ygemom 0003HaAUeHa 00CMO8epHOCIb pasnuduil no kpumepuro Manna-Yumnu npu p<0,005
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POCCMIACKME HEeHLWMHDl =T nMKCKME EeHLWHbI

Puc. 1. I[Ipoyenm omkaonenus uHhopmamueHvLx HOKA3d-
menetl y Mao0ACUKCKUX HCEHUUH O MAKOBBIX ) POCCULCKUX
JHCeHUUN

ITonyuenHsle pe3ynbTaTsl B IIOJIHOW Mepe MOJ-
TBEPAWIN MHPOPMATUBHOCTH OTOOPaHHBIX MOKa3aTeseH,
MOCKOJIBKY BCE OHM MOKa3alH JAOCTOBEPHOCTh MEKIPYII-
NOBBIX pa3n4uid. XapakTep dTHX pa3iuuuil Haubojee
OTYETIIUBO ITPE/ICTABIICH Ha pUCyHKe. Bce mHpopmaTHBHBIC
rOPMOHAJIbHBIE [T0KA3aTeIH, 0COOEHHO YPOBEHb Ay TOAHTHU-
Tel K pakTopam MIMTOBUAHOM JKele3bl Y )KeHIINH, IPHHA/I-
JIeKAIMX K TaPKUKCKON MOy, TOCTOBEPHO HMXKE.
Yucno B-nmumdonutoB B kpoBu Tapkudek Obi10 B 1,9 pa3
BBIIIIE, YeM Y POCCUSHOK. He3HaunTenabHO BBIIE B Taj-
YKMKCKOI TIOMYJISIIMU ObLT OKAa3aTellb MUTOTOKCHYECKHX
T-nmumouuToB, a coepkaHue eCTECTBEHHBIX KUIUIEPOB
B KPOBHU OBIIO JOCTOBEPHO HMXKE.

W3BecTHO, YTO OCHOBHBIM HCTOYHHKOM ayToO-
aHTUTEN CiIyXuT B -cy6nonynsauus mumdonutos. Co-
neprkanue B -muMQpOLMTOB B KPOBH JKEHILMH Pa3IM4HON
MOMYJISIIIMOHHON NMPHHAJICKHOCTH MTOKa3aHO Ha puc. 2.
Kak cnenyer us pucyHka, cofepkanue B -mumdonntos s
KPOBHU TA/DKUKCKUX JKEHIIMH ITOYTH B 2 pa3a BBIIIE, UeM Y
IIPEICTaBUTEIIBHUALL POCCUNCKON MOILYJISILIUU.

6.8%

7.0%

6.0%
5.0%
4.0%

3.0%

2.0%

1.0%

0.0% ‘ v
PoccuiicKMe eHWMHbl  TaHUKCKME 3eHLWWHbI

Puc. 2. Coodeporcanue B -mumepoyumos 6 Kposu scenuun
PA3IUYHOU NONYISAYUOHHOU NPUHAOTEHCHOCNU

OTnenbHyI0 KaTeropuio MOMyISIIIMOHHBIX HCCIIe-
JIOBAaHUI COCTABIIAET MACIITAOHBIN aHAJIN3 0COOEHHOCTEN
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N3y4YaeMbIX KaTerOpHUi KEHIINH Ha TeHETUYECKOM YPOBHE.

HccnenoBaHue BKIIHOYANIO ONpeJelieHUE allelbHbIX Ba-

puaHToB 10 TpeM Jokycam reros - HLA-D (HLA-DRBI,

HLA-DQA1, HLA-DQB1), KOHTpOIUpYIOIIX HIMMYHHBIH

otBeT. [lomyueHHbIe pe3ynbTaThl OTPAXKEeHbI Ha puc. 3-5.
HLA-DRB1*01

HLA-DRB1*17 _— —-__HLA-DRB1*04

15.0%

HLA-DRB1*16 . HLA-DRB1%07

HLA-DRB1*15 | | HLA-DRB1*08

HLA-DRB1¥14 “ HLA-DRB1*09

HLA-DRB1*13

" HLA-DRB1*11
HLA-DRB1*12

POCCMIACKME HEeHLMHDI T3 UKCKUE MEHLWMHDI

Puc. 3. Yacmoma ecmpeuaemocmu paziuyHulx anieneti
noxyca HLA-DRB1 y sicenuyun poccutickoti U maoiCuKcKou
nonynayui

Ha puc. 3 mokaszaHo, 4TO CyNIECTBYIOT OIpe-
JIeJICHHBIC MOMYNIAIMOHHBIE PA3IUYHs MO JIOKYCy IeHa
HLA-DRBI1. B nonymsiuuu pocCHICKUX KEHIIUH Yalie
BeTpeuarores aviean HLA-DRB1*08 u HLA-DRB1*12, a
B IOMYJISIIIMY TaXKUKCKHX KEHIIMH JOCTOBEPHO Yalle pe-
ructpupytorest aiwenn HLA-DRB1*04 u HLA-DRB1*17,
npu yeMm amiens HLA-DRB1*04 acconmupoBana c 6oiee
BBICOKOHM YaCTOTO¥ HEBBIHAIIMBAHKS OCPEMCHHOCTH.

HLA-DQA1*0101
25.0% 1
20.0%

HLA-DQA1%0501 - _HLA-DQA1%0102

HLA-DQA1*0401 / -~ HLA-DQA1*0103

HLA-DQA1%0302 " HLA-DQA1%0201

HLA-DQA1*¥0301

POCCUIACKME HEHLMHBI T3 UKCKUE HEHLMHDI

Puc. 4. Yacmoma eécmpeuaemocmu pasiudnvix anienetl
nokyca HLA-DQA y scenuyun poccuiickotl u maodiCuKcKoll
nonynayui

W3 pucyHka 4 ciaenyeT Halnu4aue MomyIaIHOHHBIX
ocobenHocTel mo jokycy rena HLA-DQAIL. B rpymme
JKEHIIIMH POCCHUMCKON NOMYJISILUU JTOCTOBEPHO BBIIIE
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yacToTa BeTpeuaemoctu awtencit HLA-DQA1*0101 u
HLA-DQA1*0103, u3 HuX mepBas acCOIMUPOBaHA C
MPOTCKTHUBHBIMU CBOMCTBAMHU B OTHOIICHHHU MATOJIOTHU
PETIPOYKIIMH, a BTOpasi, HA00OPOT, ¢ HEBBIHAIIIMBAHHECM
O0epeMeHHOCTH. B cpaBHUBaeMOW ¢ HUMHU MOMYJISIHH
TaPKUKCKUX HKEHIIUH JJOCTOBEPHO YaIlle OTMCUCHBI AJIICITH
HLA-DQA1*0201 u HLA-DQA1*0301. Kak u B npe/bi-
nytiem ciydae, st autena HLA-DQA1*0201 napyrieHus
PETIPOIYKTUBHOTO 3I0POBbsI HE XapaKTCPHbI, a B CIydae
amnenn HLA-DQA1*0301 oHu comyTCTBYIOT €Hd.
HLA-DQB1*7

HLA-DQB1%0602-  25.0%
8

-~ HLA-DQB1*15

20.0%-

HLA-DQB1*0602 HLA-DQB1%0201

HLA-DQB1%0601 , HLA-DQB1*0301

HLA-DQA1*0503 ——— | | ~—— HLA-DQB1*0302

HLA-DQB1%0502 7/ HLA-DQB1%0303

HLA-DQB1%0501 ~ HLA-DQB1*0308

\HLA-DQB1*0401-

HLA-DQB1*050 5

PoccricKMe MeHLWMHbI T3 1 F{MKCKME }KEHLWMHbI
Puc. 5. Yacmoma ecmpeuaemocmu paznuunvix aineneu
nokyca HLA-DQOB1 y sicenuyun poccuiickotl u maoddiCukckoll

nonynayuu

BrIsBIeHHBIC OTIMYUSA MEXKAY TOMYIAUIMHU 10
noxycy rera HLA-DQBI1 (pucynok 5) Bkitodarot 6osee
BBICOKYIO BCTPEYAEMOCTb Y POCCUHCKUX >KECHIIVH aJuleIeH
HLA-DQB1*0303 u HLA-DQB1*0503. B nomyssiuu
TaPKUKCKUX JKCHIHH C BEChMa BBICOKOH M JIOCTOBEPHO
OTJIMYaloIeiicss YaCTOTON PEerucTpUupoOBaIUCh AJIEIH
HLA-DQB1*0302 u HLA-DQB1*0602-8, nepBas u3
KOTOPBIX CYMTACTCSl HEONATONPUSATHON 10 acCOLMUALINH C
HapyIICHHEM PENPOIYKTUBHOM (QYHKIIHH.

BeiBoabl. IlonynsanuoHHbld NOAX0M, OCHOBAH-
HBIl Ha HCIIOJIB30BAHUHM AUCKPUMHUHAHTHOTO aHAIN3a,
SIBJISIETCSI BBICOKO(D(EKTUBHBIM CIIOCOOOM IPYIITHPOBKU
KEHIIUH B COOTBETCTBUHU C COCTOSHHUEM HX PEIpPOAYK-
TUBHOTO 3/I0pOBbSl U (PAKTOPAMH PHUCKa, 00YCIOBUBIIMMHU
HapylIeHUE PEIPOLYKIHH.

®daxkTophl prucka, 00yCIOBUBLINE HapylICHHE
PENPOIYKINH, PA3IUYHbI 10 COUCTAHUIO U TPOSBICHUIO
B MOMYJALUAX POCCUHCKUX M TAPKUKCKUX JKEHIIUH, 3a
UCKJIIOUYCHHEM HEOJIaronpHsTHBIX aJJIeIbHBIX BAPHAHTOB
reroB HLA-DRB1*04 u HLA-DQA1*0103, oguHakoBbIX
B 00€nX MOMYJISLHUSX.

Takum 06pazoM, yCTaHOBJIEHO, YTO MEXTY IOIy-
JISIIUSIMA POCCUHCKHX U TaJDKUKCKUX HKEHIIIUH CYIECTBYIOT
Ppa3IMymsA 110 Py NapaMeTPOB TOPMOHATIBEHOTO M HUMMYHHOTO
CTaTyCOB, a TAKOKe Ha YPOBHE AJIJIENIbHBIX BAPHAHTOB TCHOB,
KOHTPOJIPYIOIIMX UMMYHHBIH oTBeT. [Ipu aTOM Gnaronpu-
STHBIC W HEOJArolpusITHBIE C TOUKH 3PEHUS] HapyIICHUN
PETIPOYKIMH aJIJIENH BCTPEYAIOTCS IPUMEPHO C OAMHAKOBON
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vactoroi. [lomyueHHble JaHHBIE OKA3alld, YTO B Pa3HbIX
HOITYJISIIUSIX ITPH OIIEHKE PENPOYKTHBHOTO 3/10pOBbsI HE00-
xouM i hepeHIIPOBAHHBIH ITOAXO] KaK K YCTAHOBJICHUIO
(bM3HONIOTMYECKUX HOPM TIO JaHHBIM KaTEropHsM napame-
TPOB, TaK U K OLIEHKE PEIPOYKTUBHOTO 37I0POBbS YKEHIIUH.
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SUMMARY

POPULATION AND CLUSTER APPROACH TO
ASSESSMENT OF REPRODUCTIVE HEALTH OF
WOMEN

Gulzoda M., Khalimova F., Shukurov F., Gulin A.

Avicenna Tajik State Medical University, Dushanbe

The purpose of this study was to explore the pos-
sibility of using a population approach to assessing the risk of

© GMN

reproductive health disorders in women of childbearing age.

We observed 240 clinically healthy women
aged 20 to 43 years, half of them lived in the Middle
Black Earth region of Russia, and 120 women lived
in Tajikistan. The study identified population differ-
ences in women with different ethnic backgrounds
and regions of residence according to a set of ge-
netic, hormonal, and immune signs.

All women underwent venous blood sam-
pling for the purpose of HLA typing by molecular
genetic analysis and determining the range of
normative values of hormonal and immune status
parameters. DNA samples were obtained from pe-
ripheral blood lymphocytes using reagent kits and a
protocol for isolating DNA from various biological
materials from DLAtomTM DNAPrep 100 (Russia).

Hormonal status was studied in terms of
follicle-stimulating hormone, luteinizing hormone,
prolactin, estradiol, progesterone, 17-OH-proges-
terone; Thyroid hormones - thyroid-stimulating
hormone, total triiodothyronine, total thyroxine;
Androgens - testosterone, dihydroepiandrosterone;
Steroid hormone-cortisol.

In order to exclude the variability of the data,
the examination was carried out on the 3-5th days of
the menstrual cycle: luteinizing hormone, follicle-
stimulating hormone, estradiol, prolactin, testosterone
and on the 20-22nd Day of the progesterone cycle.

Statistical data processing was carried out on
the basis of SPSS programs and included descriptive
and comparative nonparametric statistics, discrimi-
nant, regression analysis, one - factorial analysis of
variance, calculation of 95% confidence intervals,
construction of ROC curves.

The study included the determination of
allelic variants at the three loci of the HLA-D genes
(HLA-DRBI1, HLA-DQA1, HLA-DQB1) controlling the
immune response. Population differences in the locus of
the HLA-DRB1 gene were determined. The HLA-DRB1
* 08 and HLA-DRBI1 * 12 alleles are found in the Rus-
sian women’s population, and the HLA-DRB1 * 04 and
HLA-DRBI * 17 alleles are more reliably detected in
the Tajik women’s population, while the HLA-DRBI1 *
04 allele Is associated with a higher incidence of miscar-
riage. The population characteristics of the HLA-DQA1
gene locus were also established. In the group of women
of the Russian population, the incidence of HLA-DQA 1
* 0101 and HLA-DQA1 * 0103 alleles is significantly
higher, of which the former is associated with protective
properties for reproductive pathology, and the latter, on
the contrary, with miscarriage. At the same time, the al-
leles HLA-DQAT1 * 0201 and HLA-DQA1 * 0301 were
significantly more often detected in the compared with
the population of Tajik women. As in the previous case,
for the HLA-DQA1 * 0201 allele reproductive health
disorders are not characteristic, and in the case of the
HLA-DQAT * 0301 allele they accompany it.
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Our studies have revealed that there are differences
between the populations of Russian and Tajik women in a
number of parameters of the hormonal and immune status,
as well as at the level of allelic variants of genes that control
the immune response. The population approach, based on
the use of discriminant analysis, is a highly effective way of
grouping women according to their reproductive health status
and the risk factors that caused reproductive damage. The risk
factors that caused the reproductive failure are different in
combination and manifestation in the populations of Russian
and Tajik women, except for the adverse allelic variants of the
HLA-DRBI * 04 and HLA-DQAL1 * 0103 genes, which are
the same in both populations. The obtained data also show
that in different populations in the evaluation of reproductive
health a differentiated approach is needed both to establish
physiological norms in these categories of parameters and to
assess the reproductive health of women.

Keywords: population, reproductive health, risk factor,
gene locus, hormonal status.

PE3IOME

NONYJISIIUOHHO-KJACTEPHBII MOJAXO/I
K OLIEHKE PENPOJYKTHUBHOIO 310POBbSI
'KEHIINH

I'ymzona MLK., Xaimumosa @.T., Hlykypos ®@.A.,
I'ynun A.B.

Taooicuxckuil 20cy0apcmeenHvlil MeOUYUHCKUL YHUGep-
cumem umenu Abyanu uonu Cuno (Aeuyennst), ywanoe,
Pecnyonuxa Taoorcukucman

[{enbio TaHHOTO MCCIETOBAHUS SBUIOCH OIMpe-
JICIUTh BO3MOXKHOCTH HCHOJIB30BAHUS MOMYIALUOHHOTO
MTO/IX0/1a K OI[EHKE PUCKOB HapYIICHNUH PEpPOIYKTUBHOTO
37I0pPOBbsI y )KEHIIUH (PEPTUIIBHOTO BO3pPACTa.

[Ton HaGmoneHnemM Haxoauauch 240 KIMHUYe-
CKH 3/TOPOBBIX )KEHIIUH B Bo3pacte oT 20 10 43 neT, 120
13 HUX NMPOKUBAIN Ha Tepputopuu CpeaHe-uepHO3eM-
Horo perunona Poccun, 120 KeHIIUH - HA TEPPUTOPUU
TamxukucTrana. Y KEHIIUMH C Pa3jUYHON ATHUYECKOMU
MPUHAICKHOCTHIO M PETHOHAMH NPOKUBAHUS OIIpeie-
JISTUCH TOMYJISAIUOHHBIC PA3IMYHUS C yIETOM I'eHeTHYeC-
KHX, TOPMOHAJIBHBIX, HMMYHHBIX TIPU3HAKOB.

[TpoBoauiicst 3a00p BEHO3HOH KPOBHU C IEIIBIO
HLA-TunupoBanusi METOJJOM MOJEKYJISIPHO-TEHETHYe-
CKOTO aHaJH3a, OMpeNessuics Auana3oH HOPMaTHBHBIX
3HAYCHUH IMOKa3aTejaeil TOPMOHAIBHOTO U UMMYHHOTO
craryca. O6pasust JIHK nonywanu n3 naumdouuros nepu-
(epryeckoii KpOBH, UCTIONB3Ysl HAOOPHI PEareHTOB (PUPMBI
«DLAtom™DNAPrep 100” (Poccust) 1 mpOTOKOIT /1715 BBI-
nenenns JJHK u3 paznnyHOro OMoiIornieckoro Marepuara.

T'opMoOHaIbHBIN CTATYC U3y4aiy 110 I0Ka3aTeIIM
(ONIHMKYIOCTUMYIIUPYIONIETO TOPMOHA, JIIOTEHHU3UPYIO-
IIIETO TOPMOHA, MPOJIAKTHHA, ICTPaANOTIa, TPOTECTEPOHA,
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17-OH-mporecrepoHa; TUPEOUAHBIX TOPMOHOB - THPEO-
TPOITHOTO FOPMOHA, OOIIEro TPUHOATHPOHUHA, OOIIEro
TUPOKCHHA; aHIPOTEHOB - TECTOCTEPOHA, TUTHAPOIMTHAH-
JpOCTEPOHA; CTEPOUIHOTO FOPMOHA -KOPTU30J1a.

C 1enbIo UCKITIOUEHHS BApHAa0eIbHOCTH JaHHBIX
o0cien0BaHNe IPOBOAUIOCH Ha 3-5 IHM MEHCTPYaJIbHOTO
LUKJIA: JTIOTEUHU3UPYIOIIUHI TOPMOH, (DOIUTHKYIIOCTUMYITH-
PYIOLIHH TOPMOH, 3CTPAAHOII, TPOIAKTHH, TECTOCTEPOH Ha
20-22-0i1 1eHb IUKIA TPOreCTEPOH.

Crarucruueckasi 00paboTka JaHHBIX MPOBO-
qunack Ha ocHoBe mporpamm SPSS u Bkmrowana nuc-
KPUNTHBHYIO M CPAaBHUTEJBHYIO HEMapaMeTpPHUECKYIo
CTaTHCTHKY, IMCKPUMUHAHTHBIN, pETPECCUOHHBII aHAIH3,
OJHO(AKTOPHBIN JNCIEPCHOHHBIA aHanu3, pacueT 95%
JIOBEPUTENBHBIX HHTEPBaIOB, mocTpoeHne ROC-KpUBBIX.

OT/enbHYI0 KaTeropuio MOMYJISIUOHHBIX HC-
Clle/I0BaHUI COCTaBIISIT aHAIN3 0COOCHHOCTEHN H3yJaeMbIX
KaTeropuil )EHIIUH Ha TeHeTUYeCcKoM ypoBHe. Mccneno-
BaHHE BKJIIOYAJIO ONPEJICICHUE alJIeNIbHBIX BAPUAHTOB 110
Tpem nokycam renoB HLA-D (HLA-DRBI1, HLA-DQAL,
HLA-DQBI), KOHTpOIHPYIOUINX UIMMYHHBIH OTBET.

ITpoBeneHHBIC UCCIENOBAHUS MTO3BOJIMIN yCTa-
HOBUTH, YTO MEXAY MOMYJSLUHUIMU POCCUUCKUX H
TaPKUKCKUX JKCHIIMH CYLIECTBYIOT Pa3iHyusl O Psiay
napamMeTpoB FOPMOHAIBHOTO U HMMYHHOTO cTaryca, a
TaKKe HA YPOBHE aJUICJIbHBIX BAPUAHTOB I'€HOB, KOHTPO-
JIUPYOUIMX UMMYHHBIN OTBET. IlonynsiuuoHHbIN 10AX0L,
OCHOBAaHHBI Ha MCHOJB30BAHUH AUCKPUMHUHAHTHOTO
aHalin3a, SBISIETCS BBICOKOI(P(HEKTHUBHBIM CIIOCOOOM
IPYNITMPOBKH JKEHIIUH B COOTBETCTBHU C COCTOSIHUEM
UX PENpOJyKTUBHOTO 30POBbs M (aKTOpaMH pHCKa,
00yCJIOBUBIIMMH HapylUICHHE PErpoAyKuuu. Dakropsl
pucka, o0ycIOBUBIINE HapyIIEHUE PEPOAYKIUHU, pa3-
JUYHBI 110 COYETAHUIO U TPOSBICHHUIO B TOMYJSLHUIX
POCCHICKHUX U TaJKUKCKUX KEHIIMH, 32 HCKIIOUEHUEM
HeOJIaronpusITHHIX aJUIeNbHBIX BapuaHToB reHoB HLA-
DRB1*04 u HLA-DQA1*0103, oguHaKoBbIX B 00eHX
nonyssiusx. [lonydyeHHble JaHHbBIC TOKA3bIBAIOT TAKIKE,
YTO B Pa3HBIX MOMYJISIIHUIX TPU OLEHKE PEHpONyKTHB-
HOTO 3/10pOBbsI HeoOXoauM AudQepeHIupOBaHHBIH
MOJIXOJ] KaK K YCTaHOBJICHUIO (PM3NOJIOTHYECKUX HOPM
MO JAaHHBIM KaTErOpHUsIM MapaMeTpoB, TaK U K OICHKE
PENpPOLYKTUBHOTO 3/0POBBS )KEHIIIHH.
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INSULIN LIKE GROWTH FACTOR 1 POSSIBLE DEPENDENCE IN PATIENTS
WITH METABOLIC SYNDROME OF NODULAR PATHOLOGY OF THE THYROID GLAND

'Rekvava M., 'Dundua T., 'Kobulia M., 'Javashvili L., *Giorgadze E.

'Cortex Clinic Itd, Thilisi, Georgia; *National Institute of Endocrinology, Thilisi, Georgia

Metabolic syndrome and nodular pathology of the
thyroid gland is a widespread problem nowadays.

The number of patients with metabolic syndrome
increases on daily basis. According to the data of Interna-
tional Diabetes Federation (IDF):

A quarter of adult population in the world suf-
fers from metabolic syndrome. Back in the year 2006 the
spreading of metabolic syndrome in Georgia comprised
23,16% [8].

Patients with metabolic syndrome have 5 times
more risk of developing diabetes T2, 3 times more risk of
developing cardiac diseases, and twice more risk of lethal-
ity, in comparison to those who do not suffer with metabolic
syndrome. Out of 200 million people with diabetes, over
80 % die of systemic complications of cardiac diseases.
These data prove that metabolic syndrome and diabetes
T2 prevail over other diseases in lethality index (IDf.org).

Obesity, alongside with insulin resistance/hyper-
insulinemia forms basis for the development of metabolic
syndrome. Obesity is a problem of population worldwide.
The number of obese people increases daily, 66% of adult
population in the USA are diagnosed as obese or over-
weight. The increase in metabolic syndrome is associated
with the increase in the percentage of obesity. Apart from
metabolic syndrome, obesity is related to diseases like
diabetes of type 2, arterial hypertension, ischemic cardiac
disease, dislipidemie, atherosclerosis, cancer [14].

Recently there has been a notable coincidence
between metabolic syndrome and nodular pathology of
thyroid gland. Hence, it is interesting to reveal the con-
nection between these two diseases.

Metabolic syndrome is a unity of various meta-
bolic disorders, which represents of risk factor for diabetes
oftype 2 and cardiovascular diseases. Its main components
are:

- Abdominal/visceral obesity;

- Insulin Resistance and hyperinsulinemia;

- Dislipidemie (especially hypertriglyceridemia);

- Arterial hypertension;

- Disorder of hemostasis (hypercoagulation) [2].

The chief component of metabolic syndrome is
insulin resistance /hyperinsulinemia.The cells react to the
activity of insulin by means of special insulin receptors.
Insulin receptors belong to the family of tyrosine kinase
receptors, which also includes insulin-like growth factor
1 (IGF1) receptor and insulin receptor related receptor
(IRR). a and P subunits complex, coded by IGF1 receptor
gene, dimerizes not only with itself, in order to form IGF1
receptor, but also with a and § subunits complex of insulin
receptor via generating hybrid receptors. IGF1, insulin, and
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hybrid receptors bind insulin and IGF1 with different af-
finity. Insulin regulates metabolism, while IGF1 influences
the growth and proliferation. In the case of the metabolic
syndrome, the activation of both hybrid and IGF1 recep-
tors, followed by activation of cells proliferation process,
results from hyperinsulinemia [17].

Insulin influences cell growth but the role of insu-
lin-like growth factor system (IGF System) in the process
of cell proliferation and growth is even more important.
IGF System consists of IGF 1 and IGF 2, as well as their
own cell receptors- IGF 1R and - IGF 2R, hybrid receptors
-IR/IGFIR and 6 binding proteins IGFBP 1-6. Insulin-like
growth factors are autocrine and paracrine regulators in-
volved in mitogenesis, tissue and cellular differentiation,
angiogenesis, etc. Both IGF 1 and IGF 2 are involved in
the cell proliferation process, but it should be noted that
IGF 2 is more active during embryogenesis, whereas in
postnatal period the involvement of IGF 1 in cell growth
and development is essential [7,13,15].

IGF 1 synthesis in the liver is intensified by the
influence of somatotropic hormone and insulin. Elevation
of insulin level via hypoglycemic mechanism enhances
the synthesis of somatotropic hormone that has counter
insulin action. Somatotropic hormone, in turn, stimulates
the release of IGF-1 that changes hyperglycemic effect of
growth hormone [6]. The production of IGf | by the liver
depends on both hormonal factors and eating behavior.
In most type 2 diabetes patients who are overweight and
hyperinsulinemia is presented, IGf Istimulates process
evolutionary developed as a regulator of cell proliferation
relative to alimentation factor. Insulin plays a key role in
the synthesis of IGf 1. It regulates the production of IGf 1
by having an effect on growth hormone receptors and post
receptor mechanisms [10]. In the normal condition, when
the level of insulin and sensitivity of tissues towards insulin
is within a normal range, somatotropic hormone stimulates
IGf 1 gene expression. Hypoglycemia stimulates the syn-
thesis of counter-insulin hormones including somatotropic
hormone. In type 2 diabetes patients hyperinsulinemia does
not have a stimulating effect on somatotropic hormone ex-
pression, as insulin resistance causes elevation of glucose
level in blood. Besides, IGf 1 itself, with its high level in
type 2 diabetes patients, triggers reciprocal suppression of
synthesis of somatotropic hormone. This hormonal back-
ground in patients with type 2 diabetes together with other
factors results in accumulation of fat in depots.

On the other hand G. A. Aguirre et al. [3] in
the review “ insulin like growth factor-1 deficiency and
metabolic syndrome” focused on the metabolic effects of
IGF-1 and discussing whether IGF-1 replacement therapy.
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In review we found data from multiple studies (in vitro
and in vivo) demonstrate the association between IGF-1
deficit and deregulated lipid metabolism, cardiovascular
disease (CVD), diabetes, and altered metabolic profile of
diabetic patients.

Because IGF-1 is normally found at low lev-
els in metabolic syndrome and T2D, maybe because of
insulin cessation to inhibit IGFBP-1 production by the
liver and because of decreased liver IGF-1 secretion by
insulin stimulation, as insulin resistance prevails in the
liver. Nevertheless, the mechanism of this possible inverse
relationship between metabolic syndrome and free IGF-1
levels remains unclear [3].

There is a connection between the IGF1 - con-
centration and frequency of cancer. The growth hormone
and IGF stimulates vascular endothelial cell prolifera-
tion, the angiogenesis on the whole, reparation of neural
tissue, and glucose utilization by brain cells. The higher
the probability of cancer development is, the higher cell
proliferative activity and the lower the activity of cellular
immunity, macrophages and reparation system are [1].
The risk of development of oncological diseases is higher
in patients with metabolic syndrome, obesity and type 2
diabetes mellitus. It is established that individuals with
diabetes have a higher risk of malignancies such as the
liver, pancreas, colorectal and uterine cancer [12]. Thyroid
cancer is most common with acromegalic patients. In the
incidence of acromegaly the IGF 1concentration is much
higher compared to the normal range [9].

As it was mentioned above, IGF system governs
cell proliferation. IGF 1 receptor and IGFBP are found in
thyroid gland tissue [18]. The studies conducted on animals
showed that this molecule stimulates the proliferation of
thyroid epithelium [4,16]. A high level of IGF 1 receptor
expression in the thyroid gland was confirmed in patients
with Graves’s disease and cancer [5,11].

Therefore, there emerged the opinion that the IGF
1- may have some effect on the thyroid cells, and conse-
quently, on the development of thyroid nodular disease.
So it is interesting to ascertain the relation between the
concentration of IGF 1 and occurrence of thyroid nodules
in patients with metabolic syndrome.

Material and methods. We have investigated 71
patients (59 women, 12 men) that have addressed clinic
Cortex in 2015-2017 yy, age range was 18-82 y. Exclu-
sion criterias were: diabetes mellitus, glycated hemoglobin
levels > 7%, subjects receiving metformin either due to
diabetes mellitus or metabolic syndrome.

Study had three groups: Group 1 —n=27 (5 male,
22 female) subjects with thyroid nodular disease, with the
nodule size 4-18 mm (iso-, hypo- and hyper-echoic), and
metabolic syndrome.

Group 2 —n=31 (4 male, 27 female) subjects with
thyroid nodular disease and without metabolic syndrome.
With nodule size 3-33mm (iso-, hypo- and hyper-echoic).

Group 3 —n=13 (3 male, 10 female) Subjects with
metabolic syndrome and no thyroid pathology.
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B Group | Subjects with thyroid nodular
disease and metabolic syndrome.

O Group Il Subjects with thyroid nodular
disease and without metabolic
syndrome.

m Group Il Subjects with metabolic
syndrome and no thyroid pathology.

Fig. Visual image of groups

Height and weight assessment was performed
with standard methods and techniques. Body mass index
calculated as weight(kg) / height( m?).

Insulin sensitivity and resistance index were
calculated with the new, improved, Homeostasis Model
Assessment 2, Homa2-IR index in venous blood, after 8
hours of fasting.

Thyroid hormones - thyroid-stimulating hormone,
free-T, and anti-thyroid antibodies - anti-TPO, anti-TG,
were measured with ELISA method on semi-automatic
analyzer DAS, as well as C-peptide and IGF1. HbA c (gly-
cated hemoglobin) was measured on automatic analyzer
Smart 700/340, blood glucose measured with biochemical
method on DiaSys StarDust Mc15.

Thyroid ultrasounds were performed with GE
logiq Ultrasound, in several cases followed by US guided
fine-needle aspiration biopsy.

Results and their discussion. Group 1 — n-27
nodular pathology and metabolic syndrome combination:
every patient presented with high BMI (range 27-44)

C-Peptide (ref. 0,7-1,9 ng/ml) was elevated in
92,6% (n=25) and normal in 7,4% (n 2).

Glucose (ref. 4 -5,6 mmol/l) was in the normal
range in 70,4% (n19) and elevated in 29,6% (n-8).

HbA c (ref. 4-6%) was in the reference range
in 55,5% (n-15), slightly elevated (6,1%-6,7%) in 44,4%
(n-12).

TSH (ref. 0,34-3,5 plU/ml) normal in 74,1%
(n=20), elevated in 25,9% (n=7).

FT, (ref. 0,8-2,0 ng/dl) in the normal range in
92,6% (n=25), elevated in 7,4% (n=2)

Antibodies (anti TG -ref. <125 1U/ml ,anti TPO
—ref. <40 lU/ml) in the reference range in 81,5% (n=22),
elevated in 18,5% (n=5)

IGF1 (age specific ref. : 19-39 y - 139-353 ng/ml,
40- 59y - 111-257 ng/ml, 60-80 y -86-214 ng/ml) normal
in 70,4 % (n=19), decreased in 29,6 % (n=8)

Group 2 —n=31 thyroid nodular pathology without
metabolic syndrome: BMI was normal in 67,7% (n=21),
elevated in 32,3 % (n=10). BMI elevation range was 27-34.

In the following group the parameters of carbo-
hydrate metabolism (glucose, C-peptide, HbA c) were in
the normal range.

TSH (ref. 0,34-3,5 plU/ml) normal in 83,9%
(n=26), elevated in 9,7% (n=3), decreased in 6,4% (n=2).

FT, (ref. 0,8-2,0 ng/dl) in the normal range in 96,8
% (n=30) elevated in 3,2% (n=1).
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Table 1. Nodular pathology and metabolic syndrome combination

GRUPI - (n=27)
nodular pathology and metabolic syndrome combination
normal increased decreased
BMI - 27 (100%) -
C-peptide 2 (7.4%) 25 (92.6%) -
Glucose 19 (70.4%) 8 (29.6%) -
HbAlc 15 (55.6%) 12 (44.4%) -
TSH 20 (74.1%) 7 (25.9%) -
FT, 25 (92.6%) 2 (7.4%) -
Anti-TG; Anti-TPO 22 (81.5%) 5 (18.5%) -
IGF1 19 (70.4%) - 8(29.6%)
Table 2. Thyroid nodular pathology without metabolic syndrome
GRUP II - (n=31)
Thyroid nodular pathology without metabolic syndrome
normal Increased decreased
BMI 21 (67.7%) 10 (32.3%) -
C-peptide 31 (100%) - -
Glucose 31 (100%) - -
HbAlc 31 (100%) - -
TSH 26 (83.9%) 3 (9.7%) 2 (6.4%)
FT, 30 (96.8%) 1(3.2%) -
Anti-TG; Anti-TPO 20 (64.5%) 11 (35.5%) -
IGF1 24 (77.4%) - 7 (22.6%)
Table 3. Metabolic syndrome without thyroid nodular pathology
GRUP III (n=13)
metabolic syndrome without thyroid nodular pathology
normal increased decreased
BMI - 13 (100%) -
C-peptide - 13 (100%) -
Glucose 9 (69.2%) 4(30.8%) -
HbAlc 5(38.5%) 8 (61.5%) -
TSH 10 (76.9%) 3 (23.1%) -
FT, 13 (100%) - -
Anti-TG; Anti-TPO 13 (100%) - -
IGF1 10 (76.9%) - 3 (23.1%)

Antibodies (anti TG -ref. <125 1U/ml ,anti TPO
—ref. <40 1U/ml) in the reference range in 64,5 % (n=20),
elevated in 35,5% (n=11).

IGF1 (age specific ref.: 19-39 y - 139-353 ng/ml,
40- 59 y - 111-257 ng/ml, 60-80 y -86-214 ng/ml) normal
in 77,4 % (n=24), decreased in 22,6 % (n=7).

Group 3 —n-13 metabolic syndrome without thy-
roid nodular pathology: BMI was >30 in all patients (n=13).

C-Peptide (ref. 0,7-1,9 ng/ml) was elevated in all
patients (n =13).

Glucose (ref. 4 -5,6 mmol/l) was in the normal
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range in 69,2% (n=9) and elevated in 30,8% (n=4).

HbA c (ref. 4-6%) was in the reference range in
38,5% (n=5), elevated (6,1%-6,7%) in 61,5 % (n=8).

TSH (ref. 0,34-3,5 plU/ml) normal in 76,9%
(n=10), elevated in 23,1% (n=3).

FT, (ref. 0,8-2,0 ng/dl) and antibodies (anti TG
-ref. <125 IU/ml ,anti TPO — ref. <40 1U/ml) in the refer-
ence range in 100% (n=13).

IGF1 (age specific ref. : 19-39 y - 139-353 ng/ml,
40- 59 y - 111-257 ng/ml, 60-80 y -86-214 ng/ml) normal
in 76,9 % (n=10)), decreased in 23,1 % (n=3).
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Conclusion. In the majority of subjects with
hyperinsulinemia, in the first, second and the third groups,
the concentration of IGF1 was in the normal range. In the
smaller group IGF1 levels were reduced.

Statistically significant connection between IGF1
and thyroid nodules was not revealed. For the further
investigation of this connection we plan to measure IGF1
in the thyroid histological samples in the future studies.
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SUMMARY

INSULIN LIKE GROWTH FACTOR 1 POSSIBLE
DEPENDENCE IN PATIENTS WITH METABOLIC
SYNDROME OF NODULAR PATHOLOGY OF THE
THYROID GLAND

'Rekvava M., 'Dundua T., 'Kobulia M., 'Javashvili L.,
’Giorgadze E.

!Cortex Clinic Itd, Thilisi, Georgia,; *National Institute of
Endocrinology, Thilisi, Georgia

Metabolic syndrome and nodular pathology of the
thyroid gland is a widespread problem nowadays. Recently
there has been a notable coincidence between metabolic
syndrome and nodular pathology of thyroid gland. Hence,
it is interesting to reveal the connection between these two
diseases. It is possible that insulin-like growth factor system
(IGF), namely IGF 1 is connecting link between metabolic
syndrome and nodular pathology of thyroid gland, because
IGF1 stimulates growth and proliferation of cells in the
body. We have investigated18-82 years of age 71 patients.
group 1 n27- subjects with thyroid nodular disease, and
metabolic syndrome, group 2 n31- subjects with thyroid
nodular disease and without metabolic syndrome. group
3 nl3 - subjects with metabolic syndrome and no thyroid
pathology. In all groups were assessed thyroid structural
data, defined parameters of carbohydrate metabolism,
thyroid function and blood concentration of IGF1. In pa-
tients with hyperinsulinemia IGF 1 was noted in normal
or reduced concentration. In I group IGF1 was normal in
70,4% (n=19), decreased in 29,6% (n=8), In II group was
normal in 77,4 % (n=24), decreased in 22,6% (n=7) and in
IIT group was normal in 76,9% (n=10), decreased in 23,1%
(n=3). Increase of IGF 1 in patients with thyroid nodular
disease patients was not noted. Statistically significant
connection between IGF1 and thyroid nodules was not
revealed. For the further investigation of this connection we
plan to measure IGF1 in the thyroid histological samples
in the future studies.

Keywords: metabolic syndrome, thyroid nodular disease,
insulin-like growth factor 1 (IGF1).
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PE3IOME

BO3MOXKHASA 3ABUCUMOCTb HHCYJIMHOIIO-
JTIOBHOT'O ®AKTOPA POCTA 1 OT Y3JIOBOM ITA-
TOJIOTUU IIIATOBUTHOM KEJIE3bBI V IMAIIH-
EHTOB C METABOJIMYECKUM CUHJIPOMOM

'"PexBaBa M.IL., 'Iynaya T.T., 'Kooyaus M.B.,
MakasamBuiu JIL.B., 2T'uopranse E.P.

! Knunuxa Kopmexc, > HayuonanbHolil uHCmunym 3HOOKpU-
nonoeuu, Tounucu, I pysus

VY3no0Bas 00Je3Hb HIMTOBHUIHON XKEJIE3bl U
METa0ONMYCCKUI CHHAPOM 110 CEH JEHb SIBISIOTCS
IIMPOKO paclpocTpaHEeHHOH mpobiemoii. B mocnennee
BpeMst 0COOCHHO 4aCTO BCTPEUAETCS COUCTAHUE Y3II0BOH
MIATOJIOTHH IIUTOBHUHON >KeJie3bl U METa0OoIMIeCcKOTO
CHHJPOMA, 4TO U MOCIY’KHJIO OBOJOM JJIs1 BEISIBICHUS
B3aMMOCBSI3M MEXJY JIByMsI 3TUMH 3a00JICBaHUSIMH.
Bo3MoxHO, 4TO MHCYIMHOMOM00HAs cucTeMa (akTopa
pocta (IGF), B wacraoctu, IGF1, sBiseTcs cBs3bIBato-
MM 3B€HOM MEX/y STUMH OO0JIC3HIMH, TaK KaK UMEHHO
IGF1 conelicTByeT pocTy KJIETOK U CTHUMYJISIIMH IPO-
mudepanny B OpraHu3Me.

O6cnenoBan 71 mamueHTt B Bo3Bpacte 18-82
net. IlanmeHTs! ObUIM pa3jeieHbl Ha TPU Tpymmsl: |
rpynna (n=27) - xoMOMHAIUs y3JI0BOH MATOJIOTHH
MU TOBUTHOM KeJIe3bl U METa00JINIECKOT0 CHHPOMA;
II rpynma (n=31) - y3ioBas maToixorusi MUTOBUIHOMN
xKenessl 6e3 MeTabonnueckoro cuaapoma; I rpynma
(n=13) - Mmetabonuyecknii cHHAPOM 0€3 y3JI0BOH ma-
TOJOTUU IUTOBUJHON KENE3HI.

Bo Bcex rpymnmnax oLieHEHbI CTPYKTypHBIE TaHHbIE
LIUTOBHTHOM JKeJIe3bl, ONPENEIEeHbl MapaMeTPhl YIIEBOA-
HOTO OOMeHa, (YHKIHS IINTOBUIHOM >KeNIe3bl U KOHIIEe-
tpauusa IGF1 B xpoBu. Cpean nmanueHTOB ¢ TUIEPUHCY-
nuHeMueill nokasarens IGF1 okazancs B mpeaenax HOpMbI
i nonmwkeH. B I rpynme IGF1 Ot B mpeaenax HOpMbI
y 19 (70,4%) nmanmenToB, moHmkeH - y 8 (29,6%), Bo 11
TpyIIIe B Ipeaeax HOpMeI - y 24 (77,4%), HOHMKEHH - y
7 (22,6%), B 11l rpynme B penenax HopMel -y 10 (76,9%),
moHmkeH - y 3 (23,1%). [Moperenne konmentpamnuu [GF1
y HAllUEHTOB C y3J10BOM MaTOIOTUEH IUTOBHIHOM XKee3bl
He 3a(h)MKCHPOBAHO.

CTaTuCTUYECKU 3HAUMMOW CBA3U MEXKAY HH-
CYJIUHOIIOAOOHEIM (AaKTOPOM poCTa M 3a00JieBaHHEM
IIMTOBHUTHOM JKeJe3bl He BBISIBICHO. YTOOBI BBISIBUTH 3Ty
cBs3p HeoOxoanmo m3meputh IGF1 B rucronmormyecknx
npenaparax IUTOBHIHON HKEJIC3bI.
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LIARITIES OF REMODELING OF HEART AND NEUROHUMORAL STATUS IN PATIENTS
WITH CHRONIC HEART FAILURE AND CONCOMITANT RENAL DISEASE DEPENDING
ON THE VALUE OF THE EJECTION FRACTION OF THE LEFT VENTRICLE

Bilchenko O., Kravtsova V., Samburh Y., Hodlevska O., Gavrilyuk V.

Kharkiv Medical Academy of Postgraduate Education, Department of Therapy, Nephrology
and General Practice-Family Medicine, Kharkov, Ukraine

Prevalence of chronic heart failure (CHF) is
1-2% of the adult population in developed European
countries. Recently, two CHF variants are classified
— with preserved and decreased ejection fraction (EF)
of the left ventricle (LV); nevertheless, ESC recom-
mendations Guidelines for the Diagnosis and Treatment
of Acute and Chronic Heart Failure, 2016, classify an
individual group of CHF patients with “medium” LV EF
ranging from 40 to 49% for the purpose of description of
the main characteristics, pathophysiology and treatment
principles of the patient category which can be classi-
fied neither as ones with preserved (>50%), not with
decreased (<40%) ejection fraction [5]. In the presence
of concomitant chronic renal disease (CRD), CHF ad-
verse effect on the risk of cardiovascular complications
is increased as a result of concomitant interaction of
hemodynamic and renal factors affecting vital organs.
The presence of concomitant cardio-renal pathology in
patients with “medium” LV EF is an urgent and poorly
studied problem, which is not less important for complex
and differential approach to treatment of this patient
category [1].

Chronic heart failure (CHF) and chronic renal
disease (CRD), represented by chronic pyelonephritis (CP)
[9,12], is a rather prevalent combination called “cardiorenal
syndrome” [6,7], which describes the interrelation of car-
diac and renal pathology, the degree of mutual aggravation
of concomitant diseases [4,5,8]. Both in cardiac and renal
pathology, decrease of renal blood flow due to concomitant
atherosclerosis of vessels, endothelial dysfunction and
functional vascular spasm in essential hypertension pa-
tients, activation of renin-angiotensin-aldosterone system
(RAAS) and elevation of aldosterone and renin levels
occurs [8,9]. This leads to sodium and fluid retention, in-
crease of extracellular liquid volume, which aggravates the
existing tissue edema and endothelial dysfunction. These
mechanisms do not only considerably decrease renal blood
flow, but also form the vicious circle of the concomitant
pathology course [10,11]. Remodeling processes in vital
organs, first of all heart and vessels, progress simultane-
ously [2,3].

Based on the above, study of the condition
of heart and vessels in CHF patients with concomitant
chronic pyelonephritis is a very urgent problem, requiring
investigation.

The goal of this study was investigation of remod-
eling particulars of structural and functional condition of
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heart, neurohumoral status in CHF patients of functional
class II with concomitant stage 1 arterial hypertension
(AH) and stage I-11 CRD, represented by uncomplicated
CP, stage 1-2.

Material and methods. 67 patients with CHF
of FC Il and concomitant chronic pyelonephritis at remis-
sion stage for not less than 6 months, having glomerular
filtration rate (GFR) parameter within the normal limits,
took part in the study. The patients’ age varied from 53.5
to 64 years old. Men (33.8%) and women (66.2%) par-
ticipated in the study. All patients have given informed
consent for participation in the study. The diagnosis
“chronic renal disease” and “chronic pyelonephritis”
was established based on KDIGO recommendations [1].
The diagnosis “CHF” was established in accordance with
recommendations of the European Society of Cardiol-
ogy, 2016 [5]. As of the screening moment, intervention
group (n=67 patients) and control group (n=22 appar-
ently healthy individuals) were formed. The intervention
group was divided into 3 groups: group 1 included 22
CHF patients with preserved LV EF (=50%) associated
with AH and concomitant CRD. Group 2 included 23
CHF patients with decreased heart LV EF (<40%, but
not less than 35%) associated with AH and concomitant
CRD. Group 3 was comprised of 22 patients with CHF
associated with AH and concomitant CRD, having LV
EF 40-49% (so-called “medium” LV EF).

In order to evaluate the condition of RAAS
regulators, plasma aldosterone level (PA) (using the
kit DRG Aldosterone Elisa (DRG International Inc.,
USA)) and plasma renin activity level (PRA) (using
the standard reagent kit DRG Renin Elisa (DRG Inter-
national Inc., USA)) were studied. The following ultra-
sonic parameters were measured in order to determine
structural-functional condition of the heart: left atrial
(LA), diastolic dimension left ventricular (LV), cardiac
left ventricular ejection fraction (EF), myocardial mass
index (MMI). The following parameters were measured
in order to study LV diastolic function: maximum rates
of early and late diastolic filling, their ratio, mean pul-
monary arterial pressure (MPAP), the ratio of maximum
rates of early diastolic flow by the data of spectral (E)
and tissue (e), their ratio (E/e, C.U.).

The main parameters of structural and functional
heart condition in CHF patients associated with AH and
concomitant CRD have been studied. The comparative data
are shown in Table.
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Table. Comparative characterization of structural-functional and neurohumoral condition in patients with CHF of
functional class Il associated with 1 degree AH and concomitant CRD depending on the condition of heart LV EF

Comparison of Comparison of Comparison of
median structural- median structural- median structural-
Parameter functional condition P functional condition P functional condition P
parameters in group parameters in group parameters in group
1 and group 3, % 2 and group 3, % 1 and group 2, %

Aorta, mm 0.00 0.13 2.35 0.05 -2.35 0.05
LA, mm 1.56 0.61 10.77 0.15 -9.38 0.58
End-diastolic 22.48 0.31 11.16 0.41 8.80 0.13
volume, ml

End-systolic 83.01 0.05 4.64 0.36 91.51 0.16
volume, ml

EF, % -31.19 0.05 14.57 0.36 -41.22 0.41
Relative wall

thickness index 4.44 0.10 2.13 0.07 2.22 0.36
MMI 15.37 0.34 6.13 0.37 8.31 0.05
PA, pg/ml 31.28 0.05 22.47 0.31 12.82 0.05
PRA, pg/g*l -14.53 0.03 0 0.16 -12.69 0.85
MPAP, mm Hg 791 0.05 -9.67 0.04 16.04 >0.05
E/A 1.15 0.18 3.44 0.13 -2.38 0.16
e/a -14.66 0.35 -2.66 0.14 -11.68 0.91
E/e 8.42 0.13 -2.68 0.11 10.82 0.54

Results and their discussion. Comparison
between median parameters of structural-functional
heart condition in group 1 and group 3 has identified the
reliable increase in median parameters of end-systolic
dimension by 28.71% (P=0.03), median end-diastolic
volume by 22.48% (P>0.05) and median end-systolic
volume by 83.01% (P>0.05) in group 3, indicative
of higher involvement of systolic component of heart
remodeling versus the diastolic one. Median LV EF
parameter in group 3 was reliably lower by 31.19%
(P>0.05). Median parameters of relative wall thickness
index and myocardium mass index were higher by 4.44%
(P>0.10) and by 15.37% (P=0.34) in the group of group
3. Comparison between median parameters of structural-
functional heart condition in group 2 and group 3 has
revealed unreliable increase in median parameters of
stroke volume (by 32.01%, P>0,10) and LV EF (by
14.57%, P>0.10) in group 3.

Comparison of median RAAS activity param-
eters in groups of CHF patients with preserved EF and
with “medium” LV EF associated with AH and concomi-
tant CRD has identified the increase of plasma aldoste-
rone parameter (PA) by 31.28% (P<0.05); nevertheless,
the median of plasma renin activity parameter (PRA)
was reliably lower by 14.53% (P<0.05) in the group of
CHF patients with “medium” LV EF associated with AH
and concomitant CRD. Comparison of median RAAS
effector parameters in group 2 and group 3 has identi-
fied the increase of median PA parameter by 22.47%
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(P>0.10); no changes in PRA parameter were detected
upon comparison of these groups. Evaluation of median
data of RAAS effector parameters in group | and group
2 has revealed the increase of PRA parameter by 12.81%
(P<0.05), and decrease in median PRA parameter by
12.69% (P>0.10) in group 2.

Comparison of median diastolic func-
tion parameters has identified the change of MPAP
parameter upon decrease of heart LV EF by 16.04%
(P>0.05) in CHF patients with preserved and decreased
LV EF associated with AH and CRD. When the CHF
patients with preserved (group 1) and “medium” LV EF
(group 3) associated with AH and CRD were compared,
the increase of this parameter was 7.91% (P>0.10). The
increase in median E/e parameter was 10.82% (P>0.10)
in the group group 2 versus the group 1. In a group 3,
median E/e parameter was lower by 2.68 (P>0.10) versus
the group 2. The decrease of this parameter can be indica-
tive of heart diastolic function disorders, nevertheless,
the median of isovolumic relaxation time was unaltered,
indicative of involvement of compensatory mechanisms
(development of myocardial hypertrophy, i.e. increase of
its muscular mass; Frank-Starling mechanism; positive
inotropic effect of sympathetic-adrenal system on the
heart) [6].

The obtained data can be used in practi-
cal medicine during prescription of differentiated therapy
in patients with chronic heart failure with consideration of
heart LV EF level, optimization of approaches to treatment
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of patients with concomitant cardio-renal pathology.

Conclusion. Therefore, the study of structural-
functional condition of heart, taking into account both
systolic and diastolic function of the left ventricle of heart,
comparison of parameters in CHF patients associated with
AH and CRD with preserved LV EF and “medium” LV EF,
PA (by 31.28%) and decrease of PRA parameter (by 14.5%)
in the group of CHF patients associated with AH and CRD
with “medium” LV EF. Comparison of the groups of CHF
patients associated with AH and CRD with decreased LV
EF and “medium” LV EF has identified the increase of such
parameters as relative wall thickness index (by 2.13%),
MMI (by 6.13%), PA (by 22.4%); besides, the increase
of E/e parameter (by 2.7%) was identified in the group of
CHF patients with “medium” LV EF.
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SUMMARY

PECULIARITIES OF REMODELING OF HEART
AND NEUROHUMORAL STATUS IN PATIENTS
WITH CHRONIC HEART FAILURE AND CON-
COMITANT RENAL DISEASE DEPENDING ON
THE VALUE OF THE EJECTION FRACTION OF
THE LEFT VENTRICLE

Bilchenko O., Kravtsova V., Samburh Y.,
Hodlevska O., Gavrilyuk V.

Kharkiv Medical Academy of Postgraduate Education,
Department of Therapy, Nephrology, and General Practice-
Family Medicine, Kharkov, Ukraine

67 patients with CHF of FC II and concomitant
chronic pyelonephritis at remission stage for not less
than 6 months. As of the screening moment, intervention
group (n=67 patients) and control group (n=22 appar-
ently healthy individuals) were formed. The intervention
group was divided into 3 groups: group 1 included 22
CHF patients with preserved LV EF (>50%) associated
with AH and concomitant CRD. Group 2 included 23
CHF patients with decreased heart LV EF (<40%, but
not less than 35%) associated with AH and concomitant
CRD. Group 3 was comprised of 22 patients with CHF
associated with AH and concomitant CRD, having LV
EF 40-49% (so-called “medium” LV EF).

In order to evaluate the condition of RAAS
regulators, plasma aldosterone level (PA) and plasma
renin activity level (PRA) were studied. The ultra-
sonic parameters were measured in order to determine
structural-functional condition of the heart. the study
of structural-functional condition of heart, taking into
account both systolic and diastolic function of the left
ventricle of heart, comparison of parameters in CHF
patients associated with AH and CRD with preserved LV
EF and “medium” LV EF, PA (by 31.28%) and decrease of
PRA parameter (by 14.5%) in the group of CHF patients
associated with AH and CRD with “medium” LV EF.

Comparison of the groups of CHF patients as-
sociated with AH and CRD with decreased LV EF and
“medium” LV EF has identified the increase of such
parameters as relative wall thickness index (by 2.13%),
MMI (by 6.13%), PA (by 22.4%); besides, the increase
of E/e parameter (by 2.7%) was identified in the group
of CHF patients with “medium” LV EF.

Keywords: chronic heart failure, cardiorenal syndrome,

renin-angiotensin-aldosterone system, structural-functional
condition.
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OCOBEHHOCTHU PEMOJEJIMPOBAHUS CEP-
IIA 1 HEUPOTYMOPAJIbBHOI'O CTATYCA ¥
BOJIbHBIX XPOHUYECKOM CEPTTEYHOM HEJIO-
CTATOYHOCTBIO B COYETAHUH C BOJIE3HBIO
ITOYEK B3ABUCUMOCTHU OT BEJIMYNHbI ®PAK-
A BBIBPOCA JIEBOI'O )KEJIYIOYKA

Bbuasuenko A.B., Kpasuosa B.U., Camoypr S.10.,
Topaesckas O.M., 'appuitiok B.A.

Xapvrosckaa MeOuyuHckas akaoemus nocieOUuniomMHo20
obpaszosanus, Kageopa mepanuu, Hegpponocuu u ooujel
NPAKMuKU — cemMetiHoll MeOuyuHvl, Ykpauna

B uccnenoBanun yuactBoBanu 67 OOJBHBIX XPO-
HUYECKOH cepeneunoit HenoctatogHOCcThI0 (XCH) II hyHK-
IIMOHAJILHOTO KJIACCA C COIMYTCTBYIOIINM XPOHHUYECKUM
MTHeTOHe()PUTOM B CTAIIIH PEMUCCHU HE MEeHee 6 MECSIIeB.
['pymimy KOHTPOIST COCTaBMIIN 22 TPAKTUIECKHU 310POBBIX
mmma. O0cnenoBanHble OOJIbHBIE OBUIM MOAEIEHBI Ha 3
rpymmsr: | rpymmy coctaBmm 22 manuenTta ¢ XCH ¢ co-
XpaHeHHOU (ppaxrmmeii BeiOpoca (PB) meBoro xemymouka
(JIX) (=50%) na dhone aprepuansHoii runeprer3un (Al)
U COIyTCTBYIOMIEH XpoHHUeckoi Oone3nn mouex (XbII),
II rpymmry - 23 manmenta ¢ XCH co camkennoit @B JDK
cepaua (<40%, no ne menee 35%) Ha done Al u comyT-
cteytomer XBII, II rpymmy coctaBmim 22 6ompHBIX XCH
Ha poue Al u comyrerBytromieit XbII, senmaunna ®B JDK
koTOpbIX cocTaBuna 40-49% (T.H. «cpenuss» OB JDK). s
OLICHKH COCTOSIHHS PETyIATOPOB PEHHH-aHTHOTEH3HH-aIb-
JIOCTEPOHOBOW CHCTEMBI HCCIIEA0BAIICS YPOBEHD AJIbI0CTE-
poHa B rtazme kpoBH (AITK) 1 akTHBHOCTE peHHHA ITTa3MBbI
(APII). C menbio OIEHKH CTPYKTYPHO-(DYHKIIMOHATIHHOTO
COCTOSIHUS CEp/Ila ONPEAEISUINCH YIbTPa3BYKOBBIE T10-
kazarenu. [Ipu uccnenoBaHUM CTPYKTYypHO-(QYHKIHO-
HAJIBHOTO COCTOSIHUSI CEpAlla C YIETOM CHCTOIMUYECKOMN
U IMACTOIMYECKON (DYyHKIIM JIEBOTO JKEIy/I04Ka CEepALa,
IIpu cpaBHEHUH ToKa3zarenelt y 6onmpHBIX XCH Ha done
AT u XBII ¢ coxpanennoit @B JDK u «cpeaneit» @B JDK
onpezeneno ysenmuenne AIIK na 31,28% u cHmxenue
nokazarens APII na 14,5% B rpymnme 6onsapix XCH Ha
¢one AT u XBII co «cpenneit» @B JDK. IIpu cpaBHeHUN
rpymm 6ompHBIX XCH Ha done AT u XBII co cHmkeHHOH
@B JIX u co «cpenneii» @B JIK BbIsSBIEHO yBeIUYEHHUE
oKa3aTreed NHAEKCAa OTHOCUTEIBHON TOIIIMHBI CTEHOK
Ha 2,13%, mHnexca Maccel MUOKap/a - Ha 6,13%, AIIK - Ha
22,4% wn yBenndenue nokaszarens E/e Ha 2,7% B rpymnme
6ompHBIX XCH co «cpemnneit» @B JDK.
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CHHEHUO®PUYECKHUE MAPKEPbI MTHOEKLIUU I'EITATUTA C
CPEJIX BOJIbHBIX PAKOM MOJIOYHOM KEJIE3bI, TPOXKUBAIOIIAX B ABEPBAVI)KAHE

Mamenos M.K., MamenoBa T.H., Parum3ane C.J., Parumon A.A.

Hayuonanvuwiii yenmp onxonoeuu, baxy, Azepbaiioscan

B nocnennee necstrneTre Npomeiero CToeTHs
YCTaHOBJICHO, YTO CpeAN HaxoAuBIIMXcs B HarmonaasHoM
LIEHTPE OHKOJOTHWHU I. baky OOJBHBIX pakoM MOJIOYHOM
xkenesbl (PMJX) gacTora BBISBICHHS aHTHTEN K BHPYCY
reratuta C (BI'C) 3amMmeTHO ITpeBOCXOIHIIA TAKOBYIO CPEIN
3JI0POBBIX B3POCIBIX XuTeNeit AzepOaiimkana [ 16]. [Tozxe
MIPOJIEMOHCTPUPOBAHO, UTO ATOT ITOKA3ATEIb CPEIH OOJIb-
HeIX PMOK, Oosiee uem B 4 pasa peBbIIIacT aHATOTHYHBIN
CPEIM 310POBBIX B3POCIIBIX )KUTEIIEH CTPAHBI (KOHTPOJIbHAS
rpymma) [1].

Ha cerogHAmHNi 1eHb BBISBICHO, YTO 3a
MpOIIEIINE AECATHIECTHSI PacCpOCTPAaHEHHOCTh HH-
¢exunu, BezBaHHONW BI'C, 3HaUMTEIPHO M3MEHWIIACH B
MupoBOoM Maciitade [14]. BrimmensnokeHHOE TTO3BOIISIET
MpeaIoaararte, 4To paHee ONpEAC/ICHHBIEC MOKa3aTelH
pactpocTpaHeHus 3Toi HHPEeKIIH cpenu 00IpHBIX PMIK
TaKKe MOTJIM N3MEHHTHCSI, YTO KOCBEHHO TTOJITBEPKIACTCS
WHTEHCHBHOCTBIO IIMPKYJSIIMU BUpYca renarura B, smnn-
JIEMUOJIOTHYECKH BecbMa Oiu3koro k BI'C [2].

OOnexTuBHAS WHPOPMAIHS O PaCIPOCTPaHEH-
HocTH BI'C-mHdexmun cpean 6ompHBIX PMIK - cambiM
YaCTBHIM OHKOJIOTHYECKUM 3200JIEBaHIEM CPEIN )KEHII[MH-
10 ceif IeHb MMEeT BaKHOE KIMHUYECKOE 3HaYEHHE, MO-
CKOJIBKY U3BecTHO, uTo BI'C-uHbekuns y 6ompabx PMIK
HE TOJIBKO OTPaHUYMBAET BOZMOXKHOCTH aJI€KBATHOTO JIe-
yerns PMOK, Ho 1 BiHsIeT Ha TeUeHHE 3TOTO 3a00JIeBaHUS
[3.4].

HVcxons n3 BBIICH3II0KEHHOTO, LEITBI0 UCCIIEN0-
BaHMS SIBUJIOCH OTIPEICITUTh YaCTOTY BBISIBICHNUS CIICHU(H-
YECKHX (CEPOIOTHUECKUX M MOJIEKYIISIPHO-TEHETHIECKHUX )
MapkepoB MHGHUIMPOBaHUS BUpycoM remarura C cpenu
OONBHBIX PAKOM MOJIOYHOM JKEeNIe3bl U OCOOCHHOCTH pas-
BUTHS 3TON MH(PEKINH.

Marepuaa u meroabl. [IpoaHanu3upoBaHbl
pe3yJibTaThl MCCIENOBaHNS Ha HAJWYME aHTHUTEN K
BI'C (anti-HCV) B ceiBopoTKe KpoBHU 2682 OOIBHBIX
PMXK, oToOpaHHBIX METOIOM IIPOCTONH paHIOMHU3AIUN
13 4YHCla TOCIUTAJN3UPOBAHHBIX M 00CIIeJOBaH-
HbIX 3a 2014-2016 rr. MccnenoBanue npoBOAMIOCH
HUMMYHO(GEPMEHTHBIM METOJIOM C HCIIOJIB30BAHHEM
BBICOKOUYBCTBUTEIIBHBIX KOMMEPUYECKUX HAOOPOB ISt
BeLBiieHUS anti-HCV 3-ro moxoneHwus.

B kadecTBe KOHTPOJIS MCHONB30BAHBI PE3yIIbTa-
TBI paHee NMPOBEACHHOTO aHAJIOTUYHOTO HMCCICJOBAHUS
CBIBOPOTOK KPOBH JIUI, IIPOXKUBAIOLINX B T. baky: 310poBBIX
B3pOCTBIX 0€3BO3ME3IHBIX JOHOPOB 000ero moia (n=1541)
u 6epeMeHHBIX KeHImH (n=1782) [5].

CriBopoTka kpoBu 60mbpHBIX PMX m nun
KOHTPOJIBHOHN TPYIIIBI, Y KOTOPBIX OBUTH BBISBICHBI anti-
HCYV, nongepriach MOJIEKyISIPHO-TEHETHIECKOMY HCCIIe-

© GMN

JIOBAaHHIO, NTPOBEIEHHOMY MOCPEICTBOM ITOJUMEPa3HON
nenHoi peaknuu. C ee TOMOMIBIO B CHIBOPOTKE BBHI-
sBisia BupycHyro PHK, onpenensnu ee reHOTUIIHYIO
MPUHAAJIECKHOCTh U KOHIIEHTPALNIO, T.€. «BUPYCHYIO
Harpy3Kky» (BH). MccnenoBanus mpoOBOAWIH C HCIIONb-
30BaHHEM KOMMep4decKuxX HaOopoB “AMmmCenc®HCV-
FL”, “AMmmuCenc®HCV-renorun-FL” (mpou3BoacTBo
Henrpansnoro HUU snupemuonorun degepanbHoit
Ciry>OBI IO HaJ130py B Chepe 3anTHI IpaB MOTpeOuTeNeH
1 OJTaroTnoNy4ns 9eJI0BeKa).

[TonydeHHBIE pE3yAbTATHl MATEMAaTHUYECKH
00paboTaHbl C MOMOIIBIO KOMIIBIOTEPHON NMPOTPAMMEI
«Statistica v.6».

Pe3yabTaThl U ux ob6cy:xaenue. CorimacHo
cepoyloTHUecKuM ucciaenoBanusm, anti-HCV BbisB-
JeHbl B chiBOpoTKe KpoBu 217 (8,1+0,5%) GonpHBIX
PMK, g0 Oomnee yem B 2 pa3a MPEBBIIIANO MTOKA3ATEINb
KOHTpOJBHOU rpymmsl - 126 (3,8+0,3%), p<0,01, T.e. ua-
CTOTa CEPONIO3UTUBHOCTH B oTHOMEHNH K BI'C y 001bHBIX
PMX mpeBocxoamTa TakOBYIO KOHTPOIIEHO TPYIIIBI O0JIee
yeM B 2 pasa.

IMocnenuuit GaxT MO3BOIMI MPUITH K 3aKITFOUC-
HUIO 0 ToM, 4To OonbHEIe PMIK, Kak 1 4eTBepTh Beka Ha-
3aJ1, OKa3aJINCh MH(DUIIMPOBAHHBIMHU JOCTOBEPHO YaIlle, 110
CPaBHEHHIO CO 370POBBIMHU JKUTEISIMH, 00CICIOBAHHBIMH
B COCTaBE KOHTPOJIHHOM TPYIIIIBL.

TpaxTys BepOsITHbIC MIPUYHMHBI 3TOTO SIBJICHUS C
COBPEMEHHBIX MO3UINH, MBI (hOPMATBHO OBLTH OOSI3aHEI
JIOIYCTHUTh, YTO BBICOKAs YaCTOTAa MH(UIIMPOBaHNUS OOJIb-
HeIXx PMOK Mora OvITh ciiefctBreM npudactHoct BI'C
K BO3HUKHOBeHHIO PMIK.

Takoil B3IJIslI OCHOBaH, C OJHOM CTOPOHBI, Ha
XOPOIIO M3BECTHBIX JAHHBIX O TOM, YTO XPOHUYECKHUE 3a-
GoneBaHMs IEUEHH SIBIISIIOTCS OTHIM U3 HanOoJee BaXKHBIX
(hakTopoB pucka Bo3HukHOBeHHss PMIK [12]. C mpyroit
CTPOHBI, HETABHO POAEMOHCTPUPOBAHO, YTO CPEAH JIUI] C
xporudeckoit BI'C-unekIweit yactoTa periucTpamyu psjaa
OHKOJIOTHUECKHUX 3a00JICBaHUH (HE CUMTasi paKa MeUeHN)
BO3pocia 6oee yem B 2 pasa [13,17]. OmHako, B ApyTHX
HaOIFOAEHHSIX OBIIO TIOKa3aHO, YTO KOPPEIALOHHAS CBSI3b
mexxay PMOK n BI'C-uH(eknmeit He cTob BBICOKA H CTaHO-
BUTCSI CYIIECTBEHHOM JINIIb B PETMOHAX, 9HIEMUYHBIX B OT-
HoIeHnH dToi nHpekiwH [ 15,18]. TlosToMy, MBI TPHHSITI
TPaANIMOHHYIO TOUKY 3PEHHS, COTTIACHO KOTOPOH OOJIbHBIE
PMX, kak u OObHBIC APYTUMH 370KAUYECTBCHHBIMH OITY-
XOJISIMH, (POPMUPYIOT OAHY M3 TPYII C BBICOKUM PHCKOM
MapeHTEPAILHOTO HHPHUIIMPOBAHNS BUPYCAMH T'€aTUTOB
BuC]J6].

Kak n3BecTHO, OOTBIIMHCTBO TaKUX TPYTII PUCKA
XapaKTepHU3yITCs ONPEIeICHHBIMH 0COOCHHOCTIMH,
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Tabnuya. Yacmoma evisienenus anti-HCV u PHK BI'C
V OONbHLIX PASTUYHBIMU KIUHUYECKUMU CIMAOUSMU PAKA MOJOYHOU Jicele3bl

Juarno3 u cragus Yues1o 06ci1e10BaHHBIX Ymnes10 cepono3suTUBHBIX Yues10 CHIBOPOTOK,
PMIK CBIBOPOTOK CBIBOPOTOK cogepxamux PHK BI'C *
PMIXK I 440 20/4,5% 17/ 85,0%
PMX II 1054 64/6,1% 57/89,0%
PMXK IIT 743 80/10,8% 78 197,5%
PMX IV 445 53/11,9% 53/100%
Bcero 2682 217/8,1% 205/ 94,5%

npumevanue: *. npoyennt ont Hucjia cepono3unueHsblx Cbl6OpPOmoK

00yCIIOBJICHHBIMU CIIENN(UKON pa3BUTHSI BUPYCHBIX HH-
¢dexuuii (B oM uncie, BIC-nHpekunn) u ux nepenadu ot
yenoBeka uenoBeky [7]. IIpuHsB Bo BHUMaHUE 3TO 06CTO-
SITEJILCTBO, Mbl IONBITAJIMCH BBISIBUTH TaKHE OCOOCHHOCTH
paszBurust BI'C-undekuun y 6ompabix PMXK.

IlepBoHA4YaIBHO COMOCTABICHA CPETHSSA YaCTOTa
BoisiBrienus anti-HCV cpenu Gonbabix PMOK Ha pasniyHbix
KIMHUYECKUX CTaAuAX. Takoe COMOCTaBICHHUE OTPAKEHO
B CPEIHEH KOJIOHKE MPUBEIACHHON TaOMHUIIBL.

W3 Tabnuisl ciaenyet, 4To 4eM 0ojiee MO3IHSISI
cragus PMOK, teM BhImie yactora BeisiieHus anti-HCV,
nocturasg MakcuMmyma y OonpHbIXx PMOXK IV cragun.
[IposiBIeHNEM 3TOTO CTaJIO TO, YTO CPETHSS 4acTOTa BBI-
SIBJICHUSI aHTUTEN B 001Iei rpymnmne 6onbHbix PMIK TII-1V
craauii cocrasuia 11,2+0,9%, a B o01ieii rpymnmne 60IbHBIX
PMX I-IT ctagusimu - 5,6+0,6%; pa3nuune Mex1y HUMH
ycroitunBo B uHTepBajue p<0,01.

Taxast ’ke 3aKOHOMEPHOCTH BBISBIICHA B paHee
MPOBEICHHOM HaMM HccienoBaHuu [1], a Takxke cpenu
nHpuimpoBanHbx BI'C G0NBHBIX IpyriMH 310Ka4eCTBEH-
HBIMH OMYXOJSIMH [6].

AHanus3 pe3yJIsTaToB MOJIEKYIIPHO-TEeHETHYECKOTO
HCCIIEIOBAHMSI CBIBOPOTOK, conepxkamux anti-HCV, BbI-
sBu1, 4To BUpycHas PHK mpucyrcrBoBana He BO Bcex
CBIBOPOTKAX - e¢ oO0Hapyxwuiu juiib B 205 (94,5+1,5%)
ceiBopoTKax OoapHBIX PMX u B 89 (70,6+4,1%)
CBIBOPOTKAX JIMI U3 KOHTPOJIbHOU rpynisl [8]. [Tpu 3ToMm,
MOKa3aTesM MPUBEICHHbBIC B MTPABOW KOJOHKE TaONHUIbI,
YKa3bIBAIOT Ha TO, uyTo 4yactoTa BeisBIeHUss PHK BI'C B
CEPOMO3UTUBHBIX CBIBOPOTKAX MO0 MEPE YBEIUYCHHUS KIIH-
Hudeckor ctaaun PMIK, Bo3pacrana, nocturas 100% y
6onbHbIX [V cTanueii 0oe3Hu.

CrnenyeT mpeamnojararb, 4TO OTMEUYEHHOE
BBIIIC HECOBIAJCHHUE PE3yJIbTATOB CEPOJIOTMUECKOTO U
MOJICKYJISIPHOTO HCCIIEIOBAaHUH OOBSCHSETCS TEM, 4TO
CBIBOPOTKH, B KOTOPBIX BBIBWINCH U aHTHUTena, © PHK
BI'C, npunaanexxanu TeM JHIaM, B OpraHu3Me KOTOPBIX
npoucxonuia penponykius BI'C, 3a cuer kotopoil y HUX
HMeJach U BUPEMUSI.

B 10 ke Bpemsi, CBIBOPOTKH, B KOTOPBIX OBLIN aH-
TUTENa, HO OTCyTCTBOBaJa BUpycHas PHK, npunaanexanu
pexonBanectentam octporo remnatuta C (I'C). Otu nuna
neperecnu I'C B MPOIITIOM ¥ K MOMEHTY CEpOJIOTHIECKOTO
o0cieIoBaHus CIIOHTAHHO BBI3JJOPOBEIH, & BUPYC yiKe
3JMMUHUPOBAJICA U3 UX opranusma. Ha ceronHsmHuii
JICHb CYMUTAETCsA, YTO YacTOTa TAKOTO CIOHTAHHOTO
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BeI3oponeHus npu ['C konebnetcst ot 20 mo 40% [14].

Hrak, PHK BI'C ne BoisBnena B 12 (5,5+5,4%)
ceiBopoTKax 60mpHBIX PMOK 1137 (29,4+4,1%) ceiBopoTKax
JIML] KOHTPOJIBHOM TPYTITIBL, PAa3Indre MEKIY STHMH IOKa3a-
TeNsAMH ObUTO yeToH4nBBIM B HHTepBatie p<0,01. ITpu atom,
€CJIM 9acTOTa PEKOBAJICCLEHIINN Y JIUIl U3 KOHTPOJIBHOM
TPYIIIBI COBMAACT C JAHHBIMH JIUTEPATYPhI, TO 3TOT JKe I10-
Kaszaresb y 0onbHbIXx PMOK 3HauntensHo Huke. [locnennee
KOCBEHHO YKa3bIBaJIO HA TO, YTO Y OOIBIIMHCTBA OOIBHBIX
PMX xponnueckuii I'C cpopmupoBaics 10 MOMEHTA X
o0ce10BaHuUsI.

Crnemyer OTMETUTb, YTO aHAJIOTHYHAS TTaTOTeHe-
TH4YecKkas ocobeHHOoCTh TeueHus: ['C paHee BBISIBICHA H
CpeaM MPECTAaBUTEICH IPYTUX TPYII C BBICOKUM PHUCKOM
napenTtepaibHoro nHuuposanus BI'C u, B Tom uncie,
Cpeau psifa IPYruxX KaTeropuil OHKOJOTHYECKHX OOJIb-
HbIX, nHOUIMpoBanHbix BI'C [9,11]. Beruensnoxennoe
MO3BOJISIET 3aKIIIOUUTh, YTO HH(EKLus y 0ombHbIX PMIK,
Kak M y JIMIl U3 JPYTUX TPYMI PUCKA, XapaKTepU3yeTCs
6oee HU3KOH YacTOTOM CIIOHTAHHOTO BBI3IOPOBICHUS U,
COOTBETCTBEHHO, 00JIee BBICOKOI 4acTOTOH XpOHH3ALUH
uHpeKImH.

PaccmarpuBas MEXaHU3MBI, JIEXKAIFE B OCHOBE
JAaHHOM maToreHeTHyecKoit ocobennoct pazputus I'Cy
6onpHBIX PMOK, mipeamnomnaraercsi, 4To OHa MOXET OBITH
00yCIoB/IeHA IMMYHO-KOMITPOMETAIUEH 3TUX OONbHBIX,
MPENSTCTBYIONICH (OPMUPOBAHNUIO TOTHOLIGHHOTO UM-
MYHHOTO OTBETa, 00€CIEeYnBAIONIETO 0CBOOOXKACHHUE
opranusma ot BI'C u, Tem caMbIM, Ipe0oTBpaNIAIOIIEro
xponuszaruio octpoit BI'C-uadexuu [10]. OueBugno,
YTO Takas UMMYHO-KoMIpomeTanusi 0onbHbIXx PMK,
PETYIPHO OTMEYAIOIASACS U Y JIUI] U3 PYTHX TPYTII PUCKa
[9], MoOTI1a OBITH MPSMBIM CIIEACTBHEM HMMYHOJETIPECCUH,
BBI3BAHHOM OHKOJIOTHUYECKUM 3a00JICBaHUEM.

W, HakoHe1, B CBIBOPOTKaX KPoBH 205 GOIBHBIX
PMX u 126 nvi KOHTPOIBHO IPYTIITEL, B KOTOPHIX BBISB-
nena PHK BI'C, onpenenena BH. Jlanee 5Tu ChIBOPOTKH
B 3aBUCHMOCTH OT ypoBHsI BH ycrnoBHO pa3mennnn Ha 2
tumna: ¢ “Boicokoii” BH (6onee 500 Thic. KOHii B MIT) U €
“pu3koi’” BH (mo 500 ThIc. Kommii B MuI).

B pesynbrare, “Bricokas” BH BreisBuUnIach
B ceiBopotke 131 (63,943,4%) GonbHolt PMX u 58
(46,0+4,4%) naum KOHTPOJABHOM TPyNIbI; pa3sHHULA
MEXJAY dTHMH MOKa3aTrejasMu Oblia YCTOWYMBOU B
untepsasie p<0,01. [laHHbli GaKT yKa3bIBACT, YTO CPECIU
uHuuupoBaHHbiX O00sbHBIX PMIK, Goisiee BhicOKas
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BH BbIsiBisiach JOCTOBEPHO 4Yallle, YeM Cpeau JIUIL
KOHTPOJILHOM Tpymnmbl. J{aHHBIH (akT yka3plBaeT Ha ToO,
yro BI'C-undekuus y 6onpHbix PMK uaie nporekaer ¢
Oonee Boicokol BH, uem y 11l KOHTPOJIBHOM TPYIIIIBL.

Oty ocodenHocTb Teuenust BI'C-undexiyn, Ha Hai
B3IV, CJIEAYeT CBA3abIBaTh C MMMYHO-KOMIIPOMETAINeH
60mbHBIX PMOK, 13-32 KOTOPOIT IMMYHHasI CHICTEMA HE MOYKET
OrpaHUYHMBATh HHTEHCHBHOCTH PENPOIYKIMU BUpYCA.

I[TonBoass MTOTH HM3JI0KEHHOMY, CIEAyeT
NOJAYEPKHYTh, YTO OTIUYUTEIBHBIMH OCOOCHHOCTIIMH,
Xapaxkrepusyommmu npouecc Tedenust BI'C-undeximu y
6onmpHbIX PMOK, Kak ¥ y JIMIl U3 MHOTHX JPYTUX TPYHII
pHcKa, sIBIsUTHCE: 1) OoJiee HU3Kasl 4acToTa CIIOHTAHHOTO
BBI3JIOPOBIICHUS] M, COOTBETCTBEHHO, 0OJiee BHICOKas ya-
CTOTa XPOHM3ALMH OCTPOil MH(peKIMu U 2) Gosee yacToe
nposiBiieHre Boicokoil BH.

Hannbie ocooennoctu teucHus BI'C-ungpexiun
y 6ompHBIX PMIK, camu mo cebe, 1eMOHCTpUPYIOT Ooee
BBICOKYIO CTETEHb AMUJEMHOJOTHYECKON OMacCHOCTH
9THX OOJILHBIX B CHJIYy TPEX OOCTOSTENBCTB: BO-TIEPBBIX,
NEePEHOCS XPOHMYECKYI0 MH(EKIINIO, OHU JIOJIbIIE OCTa-
IOTCSl UICTOYHMKaMHM MHQEKIIMH; BO-BTOPBIX, HAJIUYHC
OoJsiee BBICOKON KOHIICHTPAIMK BUPYCa B KPOBH IOBBIIIA-
€T UX TMOTEHIMAJ PACIpPOCTPaHEeHHsI HH(EKIUH B CBOEM
OKPYXEHHUH; B-TPEThUX, XOTSI MHTEHCUBHOCTH LIUPKYJISIIIUT
BI'C cpenu 6onbHbIx PMIK OKa3zanack Huke, ueM y psaa
JIPYTUX KaTeropuii OHKOJIOTHUEeCKUX OOJIBbHBIX [6], GonbHBIE
PMX, kak rpynma pucka, UMEIOT Ba)KHOE 3MUIEMUOIIO-
THYECKOE 3HaYEeHUE, KaK MUHUMYM, B CHUITy 3HaUNTEIbHON
YUCJICHHOCTH JAaHHOTO KOHTHMHIEHTAa OHKOJIOTHYECKHX
OOJIBHBIX, HE TOJNBKO B A3epOaii/pkaHe, HO U BO MHOTHX
pernoHax Mupa.
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SUMMARY

HEPATITIS C INFECTION SPECIFIC MARKERS
AMONG PATIENTS WITH BREAST CANCER IN
AZERBAIJAN

Mamedov M., Mamedova T., Rahimzadeh S.,
Rahimov A.

National Center of Oncology, Baku, Azerbaijan

The article presents results of comparative inves-
tigation of blood serum in 2682 breast cancer (BC) patients
and 3323 healthy persons. At the onset of the study, all the
specimens were tested for serum antibodies to hepatitis C virus
(HCV). At the later stage, the serum specimens containing the
antibodies were examined for detecting RNA GCV.

Based on the obtained study results the authors
concluded that BC patients can be considered as a high
risk group for parenteral contamination with HCV. In ad-
dition, the authors have determined that HCV-infection
course among BC patients is characterized by a low rate of
recovery accompanied with spontaneous virus elimination
and a high level of «viral load».

Keywords: breast cancer, hepatitis C virus.
PE3IOME

CHEIIHU®NYECKHUE MAPKEPBHI MHOEKIIUH
TEIDNATHTA C CPEJIM BOJBHBIX PAKOM
MOJIOYHOM KEJIE3BI, TIPOXKHUBAIOIUX B
A3EPBAMI)KAHE

Mamenos M.K., Mamenosa T.H., Parum3ange C.9.,
Parumos A.A.

Hayuonansnuiii yenmp onxonocuu, Baky, Asepbdaiiosrcan
B crarbe mpencTaBiIeHBl CPaBHHTEIbHbBIE

PE3yNBTaThl UCCIIEIOBAHUS CBIBOPOTOK KPOBH 2682 60IIH-
HBIX pakoM MonogHoH xene3sl (PMIK) i 3323 3mopoBbix

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

nun. V3Ha4anbHO B CHIBOPOTKAX OBUIM OMpeaesCHBI
anTuTena k Bupycy remaruta C (BI'C). B nanpheifmem
CBIBOPOTKH, B KOTOPHIX MMEJIHCh aHTUTEJA UCCIIEIOBATIN
Ha npucytcTBue B HuX PHK BI'C.

Ha ocHoBe pe3ynsTaToB MPOBEACHHBIX UCCIE0-
BaHMM aBTOPHI MPHUIIUIN K 3aKITIOUeHHMIO: 601pHbIe PMOK
MOTYT pacMaTpHBaThCs KaK OJHA M3 TPYMI C BBICOKUM
puckoM mapenTepaibHoro uaduupoanus BI'C. Kpome
TOT0, BBISIBJICHO, 4TO TeueHne BI'C-undexiyn y 60abHBIX
PMX xapaxrepusyeTcs HU3KOH 4aCTOTOH BBI3IOPOBICHHUS,
CONPOBOXKAAOLIETOCS CHOHTAaHHOM JIMMHUHAILIMEN BUpyca
U BBICOKOM «BUPYCHOM Harpy3Koib».
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PECULIARITIES OF THE CLINICAL COURSE OF NON-ALCOHOLIC STEATOHEPATITIS
AGAINST THE BACKGROUND OF THE CHRONIC KIDNEY DISEASE OF THE I-111 STAGE
WITH SECONDARY ARTERIAL HYPERTENSION

Hukhlina O., Antoniv A., Dudka I., Dudka T., Mandryk O.

Higher State Educational Institution of Ukraine Bukovinian State Medical University, Chernivtsi, Ukraine

The topicality of the problem of non-alcoholic
steatohepatitis (NASH) course against the background
of chronic kidney disease (CKD) consists in a significant
increase in the frequency of this type of comorbidity
(14-30%), which, when progressing, is accompanied by
an increasing degree of endotoxicosis, an increase of ni-
trogen metabolism products in systemic circulation against
the background of hypoalbuminemia, hyper- and dyslipid-
emia, activation of oxidative and nitrosative stress against
the background of significant suppression of the antioxidant
defense system and the natural detoxification system, inhibi-
tion of erythropoiesis (anemia of chronic disease), endothelial
dysfunction, significant disorders of the peripheral and organ
circulation (liver, kidneys, myocardium), activation of connec-
tive tissue system [2,3,5-9,13,17,20]. All these mechanisms
are pathogenetic links in NASH and CKD, especially if they
occur against the background of type 2 diabetes or obesity
[4,7,10,22]. The prevalence of NASH among patients with
type 2 diabetes and obesity is 80-100% [8,9,11,18]. During
the autopsy NASH is detected in 18.5-26%, cirrhosis of the
liver —in 9-10% of cases in patients with type 2 diabetes and
obesity [12,15,16,19]. However, at present, the degree of these
disorders and the clinical features of the course in comorbidity
of NASH and CKD are unknown.

According to various authors, liver steatosis is
diagnosed by means of ultrasonography (USQG), the sen-
sitivity and specificity of which are 60-94 and 84-95%
respectively [1, 4, 23]. Sensitivity of USG increases with
the increasing of steatosis degree [ 14, 18, 21]. For instance,
if the content of fat in the liver is 10-19%, the sensitivity of
USG is 55%, and in the presence of >30% of fatty infiltra-
tion this index increases to 80% [1, 4]. For the purpose of
quantitative assessment of liver echogenicity changes, the
method of echodensitometry [24] is used. The analysis of
ultrasound images by statistical and structural methods with
the calculation of the hepatorenal index (HRI) [24] lies in its
base. The calculation of HRI is based on the characteristic
for steatosis increase of echogenicity of liver parenchyma,
in comparison with the kidney cortical substance [4, 24].
At the same time, USG is an important method for evaluat-
ing structural changes in parenchyma and pelvi-calycine
system of kidneys under the conditions of CKD.

M. Webb et al. [24] studied the diagnostic effec-
tiveness of HRI for quantitative assessment of steatosis
while examining 111 patients with histologically confirmed
non-alcoholic fatty liver disease. They established a direct
strong interrelation between the degree of steatosis ac-
cording to the biopsy and HRI (r=0.82; p<0.001), which
was also observed in patients with NASH with different
© GMN

stages of liver fibrosis (r=0.8-0.9). With lipids accumula-
tion in the liver parenchyma >5% the analysis of the HRI
index compared with the use of liver biopsy as a reference
method indicates that the area under the ROC (receiver
operating characteristic)-curve (AUROC) was 99.2% (95%
confidence interval (CI) 98-100%). At the threshold value
of HRI equal to 1.49 for the diagnosis of >5% steatosis the
sensitivity and specificity were 100 and 91% respectively.
For the diagnosis of liver steatosis with accumulation of
lipids in parenchyma >25%, the threshold value of HRI
was 1.86 with a sensitivity and specificity of 90%. The
HRI value for predicting severe steatosis (>60%) was 2.23
with a sensitivity of 90% and a specificity of 93% [24].
However, the diagnostic value of HRI under the conditions
of the comorbidity of NASH with CKD was not studied.

The objective of the article is to find out clinical
and ultrasonographic features of the course of NASH in
comorbidity with obesity of the I degree, CKD of the I-I11
stages and arterial hypertension (AH) in comparison with
the course of NASH against the background of obesity
without CKD and AH by studying the frequency and in-
tensity of the leading clinical and biochemical syndromes
of NASH, comparison of ultrasonographic characteristics
of NASH depending on the presence of CKD.

Material and methods. 162 patients with NASH
were examined: 52 patients with NASH and obesity of the
I degree (group 1), 53 patients with NASH and comorbid
obesity of the I degree and CKD of the I-III stages (group
2), 57 patients with NASH and obesity of the I degree and
CKD of'the I-III stage with AH (group 3). To determine the
dependence of the NASH course on the presence of CKD
and AH, the group of patients was randomized according
to age, sex, degree of obesity. The average age of patients
was (45.843.81) years; there were 78 men and 84 women.

The diagnosis of NASH was made according to a
unified clinical protocol approved by the MoH of Ukraine
Order No. 826 dated November 6, 2014, in the presence
of criteria for the exclusion of chronic diffuse liver disease
of viral, hereditary, autoimmune or medicinal origin as a
cause of cholestatic or cytolytic syndromes, as well as the
results of the USG examination. Diagnosis and treatment
of CKD was conducted in accordance with the clinical
guidelines of the SI “Institute of Nephrology of NAMS
of Ukraine” (2012) [5]. The study involved patients with
CKD of the I-III stage without nephrotic syndrome with
chronic uncomplicated pyelonephritis in the phase of
exacerbation subsiding or with a latent course. Secondary
hypertension syndrome of the I-II degree was found in 57
patients with CKD.
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When the patients were admitted to the hospital,
the functional state of the liver and kidneys was determined
according to the generally accepted list of enzymes activity,
pigment and nitrogen metabolism markers, proteinogram,
lipidogram, ionogram, De Ritis ratio (AST/ALT ratio)
calculations, glomerular filtration rates. To determine
structural changes in liver parenchyma and kidneys USG
examination was conducted. Echodensitometry approach
with the calculation of HRI (Webb M. et al., 2009) was
used with the purpose of quantitative assessment of liver
echogenicity changes. The echodensitometry of the liver
was carried out on an empty stomach on the Ultima PA ap-
paratus (“Radmir”, State Enterprise, JSC Research Institute
of Radiotechnical Measurements, Kharkiv, Ukraine) using
a convex sensor (frequency 3-5 MHz) with the subsequent
digital histographic processing of ultrasound images. To
calculate the HRI the right lobe of the liver was visualized
on the device, the sensor was placed in the sagittal plane
along the mid-clavicular line, displaying the section of the
right kidney. Two regions with the highest possible homo-
geneity and without vessels or biliary tracts were chosen
along the line, parallel to the long axis of the right kidney.
The first sized 3.5%4cm (zone A) was located near the
front surface of the liver. The second region sized 2x2cm
(zone B) was localized in the cortical substance of the right
kidney between the pyramids. Digital histographic index of
the average intensity of the echo signal - MN was recorded
in each region. The HRI was calculated according to the
formula (Webb M. et al., 2009): HRI = MNA/MNV [24].
All patients underwent anthropometry with the determina-
tion of body mass index (BMI), waist circumference (WC),
hip circumference (HC) and their ratio: waist/hip index
(WHI = WC/HC).
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The statistical analysis of the results was carried
out in accordance with the type of research and the types of
numerical data that were obtained. Distribution normality
was verified using the Lilliefors and Shapiro-Wilk tests and
by the direct visual evaluation of eigenvalues distribution
histograms. Quantitative indices having a normal distribu-
tion are represented as mean (M) + standard error (S). In the
nonparametric distribution the data are presented as median
(Me) as a measure of position, upper (Q75) and lower (Q25)
quartiles as a measure of dispersion. Discrete indices are
presented in the form of absolute and relative frequencies
(percentage of observations to the total number of exam-
ined). Parametric tests with the assessment of Student’s
t-test, Fisher’s F-test were used to compare the data that
had normal distribution. The median test, Mann-Whitney
Rank U-test, and Wilcoxon signed-rank test for multiple
comparisons (in the case of dependent groups) were used
in abnormal distribution. The Pearson correlation analysis
was used to estimate the degree of dependence between
variables in parametric distribution and the Spearman rank
correlation coefficient was used in the case of the indices
distribution that significantly differed from the normal one.
In order to compare discrete values in independent groups,
the criterion 2 of maximum probability (log-likelihood)
(MP %2) was used; to compare the pairs of discrete values,
the calculation of the modification of the exact criterion by
Fisher (mid-p) was used. Determination of the diagnostic
advantage of the method was performed on the basis of
assessing the quality of diagnostic procedures using ROC-
analysis, with the determination of sensitivity, specificity,
diagnostic value, area under the ROC-curve (AUROC),
diagnostic odds ratio (DOR). Statistica for Windows ver-
sion 8.0 (Stat Soft Inc., USA), Microsoft Excel 2007 (Mi-

Table 1. Frequency of occurrence of clinical and biochemical syndromes of non-alcoholic steatohepatitis
depending on the presence of CKD and arterial hypertension, %

Groups of examined patients
Syndromes NASH, n=52 NASH + CKD, n=53 | NASH + CKD + AH, n=57
abs. % abs. % abs. %

Asthenic-vegetative 32 61.5 42 79.2 48 84.2
Dyspeptic 41 78.8 47 88.7 54 94.7
Discomfort in the right subcostal,

lumbar region ¢ 17 327 4 84.9 53 93.0
Hepatomegaly 45 86.5 51 96.2 57 100.0
Splenomegaly 13.5 17 32.1 31 54.4
Hemorrhagic 5 9.6 9 17.0 15 26.3
Cytolysis 52 100.0 53 100.0 57 100.0
Cholestasis 11 21.2 19 28.3 28 49.1
Mesenchymal-inflammatory 25 48.1 38 71.7 47 82.5
Hepatocellular failure 11 21.2 24 453 29 50.9
Impaired glucose tolerance 45 86.5 49 92.5 55 96.5
Arterial hypertension of the [ degree - 0 - 0 22 38.6
Arterial hypertension of the II degree - 0 - 0 35 61.4
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crosoft, USA) software packages were used for statistical
and graphical analysis of the obtained results.

Results and their discussion. NASH in the ex-
amined patients clinically manifested in the following way:
asthenic-vegetative (61.5%), dyspeptic (nausea, bloating,
stool disorders) (78.8%) symptoms, heaviness or discom-
fort in the right subcostal region (32.7%), hepatomegaly
(86.5%), splenomegaly (13.5%), hemorrhagic disorders
(bleeding gums, nasal, uterine, hemorrhoidal bleedings,
bruising, petechiae on the skin) (9.6%), cholestatic symp-
toms (bitter taste in the mouth, itching skin, xanthoma,
xanthelasmas on the eyelids) (21.2%) and endocrine
disorders: 100.0% of patients suffered from obesity of
the I degree, in 86.5% impaired glucose tolerance (IGT)
was diagnosed (Table 1). Cytolytic (100.0%), cholestatic
(21.2%), mesenchymal-inflammatory syndrome (48.1%)
and the hepatocellular failure syndrome (HCF) were found
among biochemical syndromes in the examined patients.

The analysis of clinical manifestations of NASH
shows that their frequency and intensity are likely to be
higher in patients of the 2" and 3™ groups. In particular, the
symptoms of asthenic-vegetative syndrome were observed
more often: in 1.3 and 1.4 times (p<0.05) respectively
compared to patients in group 1, which was probably due to
increased accumulation of metabolic products which were
not removed by the liver under the conditions of concomi-
tant CKD in the phase of exacerbation and CKD with AH.

Manifestations of dyspepsia in patients of the 2"
and 3™ groups also occurred more often than in patients
of the 1% group (13.7% and 20.5% respectively (p<0.05),
which indicates disorders of digestive processes due to
the secretion of bile inadequate in its composition, prob-
able concomitant disbacteriosis and dysbiosis of the colon
resulted from the repeated courses of antibiotic therapy
against CKD, uroseptics, and, probably, the admission
of central mechanisms of nausea due to hypertension. A
sensation of heaviness or moderate pain with palpation in
the right subcostal and lumbar regions was also recorded in
patients of the 2" and 3™ groups at a frequency exceeding
the one in patients of the 1% group: in 2.5 and 2.8 times
(p<0.05), that was probably associated with the stretching
of the Glisson’s capsule of the liver due to hepatomegaly,
with the accompanying dysfunction of the sphincter appa-
ratus of the biliary tract, which is often observed in obese
patients, as well as in those with CKD in the exacerbation
phase, more pronounced under conditions of AH. Reliably
hepatomegaly was detected with higher frequency in pa-
tients of groups 2 and 3 (by 11.6% and 16.2% (p<0.05)), as
compared to patients in group 1 (Table 1) with a significant
increase in the average size of the liver (by Kurlov, USG)
in patients of the 2" and 3" groups (p<0.05). The degree
of liver enlargement, in this case, may indicate an increase
in the degree of liver steatosis or the degree of the inflam-
matory process activity, venous stasis, as well as the stage
of liver fibrosis.

Clinically and biochemically cholestasis syn-
drome was diagnosed in 20.0% of patients with NASH of
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group 1 and in 28.3% of patients in group 2, which was
manifested by itching of the skin, bitterness in the mouth,
presence of xanthomatous formations on the eyelids, hyper-
bilirubinemia due to direct fraction of bilirubin, increased
activity of alkaline phosphatase (AP) and y-GT. A small
number of patients of the 1% group had splenomegaly
(13.5%), however, in patients of the 2" and 3™ groups, the
frequency of splenomegaly exceeded the rate in group 1
in 2.4 and 4.2 times (p<0.05) respectively. Splenomegaly
syndrome completely disappeared in patients of the 1% and
2 groups after treatment, which indicates the absence of
persistent syndrome of portal hypertension, however, it
remained in 36.8% of patients in group 3.

The syndrome of endocrine disorders was ob-
served in all patients with NASH in the form of obesity
of the I degree. At the same time, IGT was detected more
often in the presence of CKD by 7.6%, and by 12.2% — in
patients with CKD and AH (see Table 1). Consequently, the
frequency of development of the main clinical syndromes
of steatohepatitis in patients with NASH with concomitant
CKD of the I-III stage in comparison with the isolated
course of NASH has reliably increased. In the group of
patients with NASH and obesity with CKD and AH a large
proportion of patients suffered from hypertension of the I1
degree (61.4%), a small part had the first degree (38.6%).

The analysis of biochemical syndromes at NASH
most frequently demonstrated an increase in the average
index of ALAT activity in the blood serum, which, at an
isolated course of NASH, exceeded the index in PHI by 2.3
times (p<0.05) and ASAT by 3.0 times (p<0.05) (Table 2).
A case in point was a decrease in the De Ritis coefficient
(ASAT/ALAT) by 25.2% (p<0.05), which, in the absence
of positive viruses markers of hepatitis B and C in serum,
indicates non-alcoholic dysmetabolic and inflammatory
liver diseases. Positive results of biochemical screening
tests confirmed this fact: Steato-test and NASH-test
(p<0.05) and negative results of ASH-test (p<0.05) in the
examined patients, which excludes the alcoholic character
of the disease.

In patients with NASH and concomitant CKD, the
cytolysis syndrome was more intense, since the activity of
ALAT exceeded the index in PHI by 3.7 times (p<0.05),
and the activity of ASAT — by 3.2 times (p<0.05), which
led to a decrease in the De Ritis coefficient by 13.6%
(p<0.05) compared to the PHI (Table 2). At the same time,
in patients with NASH and CKD with AH, the cytolysis
syndrome exceeded the indices of all groups of comparison:
the ALAT activity was 4.0 times higher (p<0.05), and the
ASAT activity — 3.5 times (p<0.05). It should be noted that
the decrease in the De Ritis coefficient in this observation
group, as compared with the normative one, was the low-
est among the comparison groups (by 11.7% (p<0.05))
(see Table 2), since in addition to metabolic disorders the
medication effects of drugs used in the treatment of exac-
erbations of CKD and AH with hepatotoxic action were
probably involved in NASH pathogenesis. The content of
total bilirubin in patients of the 2" and 3™ groups exceeded
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Table 2. Indices of biochemical blood test in patients with non-alcoholic steatohepatitis depending
on the presence of arterial hypertension (M+m)

A . Groups of examined patients
Indices, unit PHI, n=30 NASH + CKD NASH + CKD +AH
of measurement NASH, n=52 ’ ’
n=53 n=57
Total bilirubin, umol/1 19.23+1.11 28.2+1.25 * 35.241.03 */** 51.5£1.28 */**/***
Direct bilirubin, pmol/l 4.52+0.25 8.6+0.23 * 10.1£0.35 */** 21.9+0.41 */#*/***
Indirect bilirubin, umol/l 14.73+£0.38 19.6+1.12 * 25.1£0.97 */** 29.641.32 */** %
ASAT, pmol/hx1 0.39+0.012 0.89+0.016 * 1.25+0.025 */** 1.3740.013 */*%/**%*
ALAT, pmol/hx1 0.38+0.014 1.15+£0.014 * 1.41£0.011 */** 1.5140.015 */*%/***
De Ritis coefficient 1.03+£0.018 0.77+0.005 * 0.89+0.004 */** 0.91£0.003 */**/***
GGT, mmol/hx1 5.22+0.13 6.14£0.12* 6.74+0.13%/** 7.2940.11%/**
AP, mmol/hx1 1.23+0.02 1.43+0.01 * 1.7240.02 */** 1.9540.02 */%* /%%
Bile acids, mmol/l 1.27+0.01 2.42+0.02 * 2.83+0.06 */** 3.31£0.04 */**/***
Thymol test, conventional unit 2.824+0.13 3.72+0.11 * 4.33+0.13 */** 4.9240.15 #/HHHx%
Total protein, g/l 76.13£2.12 69.27+£1.96 60.31£2.17*/** 58.12£1.38%/**
Albumins,% 59.37+£2.23 53.2142.38 43.63+2.35 */** 33.3042.17%/*%/***
Globulins,% 40.63+2.62 46.79+2.14 56.37+2.21%/** 66.70+£2.23%/%%/**
A/G coefficient 1.46+0.002 1.14+0.004 * 0.77+0.003 */** 0.50£0.0027%/%*%*/*%*

notes: 1.* - reliable difference compared to the index in practically healthy individuals (p<0.05),
2.%* - yeliable difference compared to the index in patients with NASH (p<0.05);
3/%*% _ reliable difference compared to the index in patients with NASH and CKD (p<0.05)

the normative indices in 1.8 and 2.7 times (p<0.05) versus
1.5 times in patients of group 1 (p<0.05). It should be
noted that the total bilirubin rate in the blood grew due to
an increase in both of its fractions: conjugated —in 2.2 and
4.9 times (p<0.05) versus 1.9 times (p<0.05) in group 1,
and unconjugated: increase in 1.7 and 2.1 times versus 1.3
times respectively (p<0.05).

The presence of cholestasis syndrome was indi-
cated by an increase in the AP activity in 1.4 and 1.6 times
(p<0.05) in patients of the 2" and 3™ groups versus 1.2
times (p<0.05) in patients of the 1% group, y-GT activity,
in 1.3 and 1.4 times respectively versus 1.2 times (p<0.05)
and the content of bile acids in blood, which exceeded the
indices in the PHI in 2.2 and 2.6 times respectively versus
1.9 times in the 1% group (p<0.05) (see Table 2).

Mild manifestations of the deficiency of protein
synthesis by the liver and, probably, loss of protein with
the urine in comorbidity with CKD were found in 45.3%
of patients in group 2 and 50.9% of patients in group 3
with a decrease in the average rate of total protein (in 1.3
times (p<0.05)) and albumin content in the blood (in 1.4
and 1.8 times respectively (p<0.05)), in the 1* group only
a tendency to the decrease of these indices was observed
(p>0.05), although in 11 (21.2%) patients there was a reli-
able decrease in albumin content in the blood (p<0.05).
The presence of mesenchymal and inflammatory syndrome
in patients with NASH in groups 2 and 3 was detected
by hyperglobulinemia (in 1.4 and 1.7 times respectively
(p<0.05), an increase in the thymol test (in the 1* group —in
1.3 times (p<0.05), in the 2" group —in 1.5 times (p<0.05)
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and in the 3 group — in 1.7 times (p<0.05), as well as a
decrease in the albumin-globulin ratio (in group 1 —in 1.2
times (p<0.05), in group 2 —in 1.9 times (p<0.05), in the
third group — in 2.9 times (p<0.05) (Table 2), which was
stipulated by the CKD exacerbation.

The USG of the liver of the examined patients
revealed the probable degree of hepatomegaly (Table 1),
medium-grained structure transformation and mosaic seals
(hyperechogenicity, “irregularity”) of liver parenchyma
due to its inflammation, as well as a significant degree
of liver steatosis (a significant percentage of dorsal fad-
ing of the echo signal). In the examined patients there
was a statistically significant increase in HRI (p<0.001).
Thus, the median and the 25" and 75" quartile values for
the HRI in the PHI were 1.13 (1.0-1.27), in the 1* group
they were 1.92 (1.75-2.16), in the 2™ group — 2.44 (95%
CI 2.27-2.61) and in the 3" group — 2.51 (95% CI 2.32-
2.70). The increase in HRI is associated with the amount
of accumulated lipids in the parenchyma of the organ, that
indicates the presence of a direct statistically significant
strong correlation between the degree of steatosis (accord-
ing to Steato-test) and HRI (r=0.87; p<0.001). Correlation
between the HRI and clinical-laboratory results in the PHI
was not revealed. However, in patients with NASH against
the background of obesity, changes in the echogenicity
of the liver, caused by non-alcoholic steatosis, in various
degrees were associated with anthropometric and labora-
tory indices. The direct statistically reliable relation of
different degrees is established between HRI and HOMA-
IR (r=0.75; p<0.001), BMI (1=0.70; p<0.001), WC/HC
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(r=0.71; p<0.001), ALAT (r=0.32; p<0.05), AP (r=0.37;
p<0.05), GGT (r=0.29; p<0.05), triacylglycerols rate in
the blood (r=0.54; p<0.001). At the same time in patients
with NASH and CKD, correlation bonds matrix slightly
changed its force: the direct statistically reliable intercon-
nection of higher degree was established between HRI and
HOMA-IR (r=0.79; p<0.001), BMI (r=0.75; p<0.001), WC/
HC (1=0.76; p<0.001), ALAT (1=0.38; p<0.05), AP (1=0.43,
p<0.05), GGT (r=0.41; p<0.05), triacylglycerols rate in the
blood (r=0.67; p<0.001).

To determine the diagnostic value of HRI we used
the ROC-analysis, according to which the increase of this
index is an effective marker for the diagnosis of NASH,
in which AUROC for HRI was 0.97 (95% CI 0.96-0.98;
p<0.001). The threshold value for HRI, at the growth of
which NASH was diagnosed, was calculated at the level
>1.49, and the sensitivity, specificity, PPV and NPV were
93.3%; 100%; 100% and 72.8% respectively. Analysis
of the results of the diagnostic test for patients with a co-
morbidity of NASH and CKD indicates that AUROC for
HRI was 0.99 (95% CI1 0.98-1.0; p<0.001), and sensitivity
and NPV increased to 96.8 % and 87.2% respectively at
the calculated optimal threshold value of HRI >1.52. For
HRI a moderate increase in the threshold value in paral-
lel with increasing diagnostic value is noted. It indicates
that increased echogenicity of the liver parenchyma is a
sensitive marker of the ultrasound signal for detecting the
growth of steatosis degree.

Conclusions. 1. Clinical course of non-alcoholic
steatohepatitis in comorbidity with obesity and CKD is
characterized by higher frequency and intensity of clinical
and biochemical syndromes, the manifestation of which is
likely to increase with the occurrence of secondary arterial
hypertension (syndromes of portal hypertension, cholesta-
sis, mesenchymal inflammation).

2. The comorbid course of NASH with CKD is
characterized by higher degree of liver steatosis (HRI is
1.3 times higher than that in the group of patients with
NASH, p<0.05), and higher diagnostic threshold of the
hepatorenal index values, which correlates with strong
interdependence with liver steatosis degree, determined
by Steato-test (r=0.87; p<0.001).

The prospect of further research in this direction
is the development of effective methods for the treatment
of patients with a comorbid course of NASH and CKD
against the background of obesity with arterial hyperten-
sion syndrome.
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SUMMARY

PECULIARITIES OF THE CLINICAL COURSE OF
NON-ALCOHOLIC STEATOHEPATITIS AGAINST
THE BACKGROUND OF THE CHRONIC KIDNEY
DISEASE OF THE I-1I1 STAGE WITH SECONDARY
ARTERIAL HYPERTENSION

Hukhlina O., Antoniv A., Dudka I., Dudka T.,
Mandryk O.

Higher State Educational Institution of Ukraine Bukovinian
State Medical University, Chernivtsi, Ukraine

The article addresses the theoretical generalization of the
clinical study of non-alcoholic steatohepatitis peculiarities
in comorbidity with obesity and chronic kidney disease
of the I-III stage, characterized by higher frequency and
intensity of clinical and biochemical syndromes, the
manifestation of which is likely to increase the occurrence
of secondary arterial hypertension (portal hypertension
syndromes, cholestasis, mesenchymal inflammation). Co-
morbid course of non-alcoholic steatohepatitis with chronic
kidney disease is characterized by higher degree of liver
steatosis compared to the patients with only non-alcoholic
steatohepatitis (p<0.05), and a higher diagnostic threshold
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of the hepatorenal index values, which correlates with the
Steato-test index (p<0.001) with strong interdependence.

Keywords: non-alcoholic steatohepatitis, chronic kidney
disease, clinical syndromes, liver steatosis, hepatorenal index.

PE3IOME

OCOBEHHOCTH KJIMHUYECKOI'O TEYEHUSA
HEAJKOTOJIBHOI'O CTEATOTEIIATUTA HA
®OHE XPOHUYECKOM BOJIE3HMU IMMOYEK I-I11
CTAJIMU U BTOPUYHOM APTEPUAJIBHOM I'H-
MEPTEH3UU

Xyxauna O.C., AutonuB A.A., Aynka U.B., Aynka T.B.,
Mamnapuk O.E.

Byrosunckuii 2ocyoapcmeenviti MEOUYUHCKUL YHUBEPCU-
mem, Yepnoeywl, Ykpauna

B crarbe npuBeieHo TeopeTHYEeCcKoe 00001IeHHE KIMHUYEC-
KOT'O HCCIIE/IOBAaHNsI 0COOCHHOCTEH TEUSHHUS] HEaIKOTOJIb-
HOTO CTeaTorenaruta B KOMOPOMIHOCTH C XPOHUYECKOM
6one3nbto nouek I-1II ctanguu, KoTopelie XapaKTepH3yIOTCS
BBICOKOM 4acCTOTON M MHTEHCHUBHOCTBIO KJIMHUYECKUX U
OMOXMMHUECKUX CHHIPOMOB. X MaHudecTanus 10CTO-
BEPHO BO3PACTACT B YCIOBUSX IIPUCOCAUHEHUSI BTOPUUHOU
apTepHanbHON TUIIEPTEH3UH (CHHIPOM MOPTaILHOM rumep-
TEH3MH, XOJIeCTa3, ME3eHXUMalIbHOE BocnajeHue). Jlms
KOMOPOUTHOTO TeYEHHsI HEaJIKOTOJIBHOTO CTeaTorenarura
C XpOoHHYECKO# Oos1e3Hbk0 movek [-111 ctamuu xapakrepeHa
Goree BbICOKas CTEIICHb CT€aT03a MEUCHHU, YeM Y OOJIBHBIX
TONBKO HEAJKOTOJIBHBIM cTearorenarutoM (p<0,05) u Belmre
JIMarHOCTUYECKUM MOPOT 3HAYEHUI renaropeHagsbHOro MH-
JIeKca, KOTOPBIM HAXOJUTCS B TECHOM B3aMMO3aBUCUMOCTH
¢ mokazarenem Steato-test (p<0,001).
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LEVELS OF NEUROSPECIFIC MARKERS IN CEREBROSPINAL FLUID
OF ADULT PATIENTS WITH BACTERIAL MENINGITIS

Sokhan A., Zots Y., Gavrylov A., Iurko K., Solomennik A., Kuznietsova A.

Kharkiv National Medical University, Department of infectious diseases, Ukraine

Bacterial meningitis is a severe infection of the
meninges (the membranes surrounding the brain and spinal
cord) that is associated with high mortality and morbidity
rates despite optimal antibiotic therapy and advances in
critical care [8].

Bacterial meningitis is fatal in 5% to 40% of
patients and causes neurologic sequelae such as focal neu-
rologic deficits - hearing impairment, aphasia, quadriplegia,
spasticity, mental retardation and other [8,12]. Up to 30%
of survivors have chronic disorders of the central nervous
system function [3,8]. The mechanism of brain damage
during bacterial neuroinfections not entirely clear, but we
know that once bacteria have gained access to the central
nervous system, their multiplication triggers a complex
host response consisting of humoral and cellular immune
mediators, reactive oxygen intermediates, matrix-metallo-
proteinases, and other host-derived factors. Alterations of
the cerebral vasculature, with disruption of the blood brain
barrier and global and focal ischemia, ultimately lead to
functional and structural brain damage. Neuronal damage
is caused by the dual effects of an overwhelming inflam-
matory reaction and direct effects of bacterial toxins [3].

For the diagnosis of brain lesions in clinical prac-
tice we use imaging techniques such as MRI and the de-
termination of focal neurological symptoms, behavioral or
mental disorders, loss of consciousness. At the same time,
patients with acute meningitis often come to the hospital
with convulsions, septic shock, delirium, which exclude the
possibility of brain MRI or CT scan. Currently, we have an
opportunity to improve our knowledge of the pathogenesis
and diagnosis of brain lesions by determining the levels of
neurospecific markers in patient’s cerebrospinal fluid and
blood. Thus, proven diagnostic and prognostic value of
increased levels of neuron specific enolase (NSE), myelin
basic protein (MBP), glial fibrillary acidic protein (GFAP),
and S-100 protein in patients with stroke, traumatic brain
injuries, lesions of the central nervous system in newborns,
multiple sclerosis [1,2,4,5,7,9,10].
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We chose markers which are specific for different
cells in the brain. NSE — intracellular neuronal cytoplas-
mic enzyme, S-100 — a protein specific for brain glial cell
[1,4,10]. GFAP levels rise during the destruction of glial
cells and breach the blood-brain barrier function [2,6,7],
MBPs the major structural component of myelin that spi-
rally wrap their plasma membrane around axons [7,11]. It
may help to understand which specific brain cells are dam-
aged in the process of acute bacterial meningitis, identify
the diagnostic value of determining these neurospecific
markers in the CSF.

The aim of study was to evaluate the diagnostic
and prognostic value of cerebrospinal fluid levels of NSE,
MBP, GFAP and S-100 in patients with acute bacterial
meningitis.

Material and methods. Potential study partici-
pants were admitted in Kharkiv Regional Clinical Infec-
tious Diseases Hospital (Kharkiv, Ukraine). The inclusion
of patients in the research program conducted with the
selection criteria. Inclusion criteria: clinical symptoms
typical for acute meningitis, etiological confirmation of
pneumococcal or meningococcal etiology of disease by
bacteriological methods or CSF PCR, age of patients- 18 to
65 years, voluntary consent of the patient to participate in
the study. Patients were excluded in the following cases: the
presence of comorbidities, which can influence the level of
neurospecific proteins - HI'V, Alzheimer’s disease, multiple
sclerosis, hematological diseases, malignant neoplasms.

At hospital admission, demographic data were
obtained from patients, investigation along with a number
of clinical indices. Briefly, anamnesis of the disease, com-
plains and neurological status were recorded. Past medical
history was obtained along with routine laboratory exams.
All significant events up to hospital discharge or death
were recorded.

Patients were divided into groups depending on
the etiology and severity of the disease. Were analyzed 60
cases of acute bacterial meningitis. As a comparison group
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Table. CSF concentrations of neuroinjury biomarkers (S-100 protein, NSE, GFAP, MBP) in patients
with acute bacterial meningitis within the first 24 h of hospital admission and on 10-12 day of treatment

CSF protein S-100 | (oo NSF level, meg/l, | CSF GFAPlevel, ng/ml, | CSF MBP level, ng/ml,
level, ng/l,
mean + SE mean + SE mean + SE
Group mean + SE
of patients first 24h | 10-12 day | first24h | 10-12 day | first24h | 10-12 day | first24h | 10-12 day
of hospital | of treat- | of hospital | of treat- | of hospital | of treat- | of hospital | of treat-
admission ment admission ment admission ment admission ment
moderate
meningococ- 496,14+ 431,35+ 18,20+ 17,15+ 4,02+ 2,58+ 6,12+ 6,95+
cal meningitis 38,531 54,21 1,971* 1,68 0,28'* 0,32 0,31 0,54
(n=9)
severe me-
ningococcal 1389,41+ | 1094,65+ 25,57+ 18,38+ 8,21+ 4,89+ 11,56+ 10,48+
meningitis 105,731* 95,21'* 2,551* 3,37* 1,121* 0,65 0,64'* 0,921*
(n=19)
moderate
pneumococ- 550,80+ 480,21+ 20,28+ 16,89+ 3,51+ 2,81+ 6,70+ 5,33+
cal meningitis 19,511* 61,731%* 1,91* 1,34 0,331* 0,23 0,41'* 0,61
(n=10)
severe pneu-
mococcal 1431,53+ 922,31+ 24,52+ 18,41+ 8,94+ 4,60+ 12,32+ 11,63+
meningitis 112,56* 197,82 1* 3,11t 3,12t* 1,35t 0,78* 0,57'* 0,741*
(n=19)
non-survivors 1817+ 28,31+ 14,88+ 13,89+
(n=10) 162,561%2%* 4,561%2% 1,291%2* 1,02
Control group 355,63+ 15,71+ 2,27+ 5,43+
(n=12) 29,17 0,47 0,12 0,45

V¥ _ differences between results with regard to the control group P<0,05;
2* _ differences between results of survivors and non-survivors P<0,05

CSF of 12 patients with acute respiratory infection (ARI)
and meningism was analyzed.

CSF was aspirated by lumbar puncture. Per-
forming of lumbar puncture was in a line with the usual
protocols of diagnostics and treatment of patients with
signs of meningitis. Patients involved in the study were
not subjected to additional invasive procedures. Collecting
CSF in patients with ARI and meningism performed only
at the beginning of treatment to exclude neuroinfection.
The CSF samples were immediately frozen at —70°C until
subsequent analysis. CSF NSE, MBP, GFAP and S-100
protein level were identified on admission and after 10-
12 days of treatment. Analysis of NSE, MBP, GFAP and
S-100 protein CSF concentrations was performed using an
enzyme immunoassay based on the sandwich technique in
Central scientific research laboratory of Kharkiv National
Medical University. Work conducted in accordance with
the Declaration of Helsinki. The study was approved by the
ethics committee of Kharkiv National Medical University,
Kharkiv, Ukraine. All data were analyzed using «BioStat»
and «Microsoft Excel» programs. P value 0f<0.05 was used
for significance.

Results and their discussion. Of the 67 patients
36 with pneumococcal and 31 — meningococcal etiology
of the disease (n=27 males; mean age 46,83 years), 12 with
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meningism as comparison group. All patients in comparison
group were of moderate severity. In the group of patients
with pneumococcal meningitis in 10 (27,78%) were moder-
ate, 26 (72,22%) — severe, among them 7 (19,44%) patients
died. In the group of patients with meningococcal menin-
gitis — 9 (29,03%) were moderate, 22 (71,97%) — severe, 3
(9,68%) patients died. All severe patients were admitted to
hospital with symptoms of cerebral edema and neurologi-
cal symptoms. The mortality rate was 14,93%. The lethal
outcome occurred within 1 to 8 days of hospital treatment.

The obtained data show a significant increase of
the CSF level of all neurospecific markers on the first day
of admission to the hospital. CSF levels of neurospecific
markers dependent on severity of the disease — the highest
levels were observed in non-survivors (table 1). Reliable
difference in levels of all neurospecific markers in the
CSF of patients according to the etiology of meningitis
was not found.

In severe cases the level of neurospecific markers
was significantly higher than that in moderate patients. Thus,
in patients with moderate severity of meningococcal menin-
gitis level of protein S-100 in admission was 496,14+38,53
ng/l, with pneumococcal meningitis — 550,80+19,51 ng/l
(Table). In patients with severe course level of protein
S-100 was significantly higher — 1389,41+105,73 ng/l in
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meningococcal and 1431,53+112,56 ng/l in pneumococcal
meningitis (P<0,001). In patients with ARI and meningism
level S-100 was significantly lower than in all patients with
bacterial meningitis — 355,63+£29,17 ng/l (P <0,05). After
10-12 days of treatment levels of protein S-100 decreased,
but was still significantly elevated than in the control group
(P<0,05 and P<0,001). In severe course levels of protein
S-100 significantly elevated than in moderate severity
(P<0,001) (Table).

Significant increase CSF NSE level was noted in
patients within the first 24 h of hospital admission (Table).
In all patients with bacterial meningitis CSF NSE level
was significantly higher compared with the control group
(P <0,05). Thus, in patients with moderate severity me-
ningococcal and pneumococcal meningitis level of NSE
in CSF was 18,20+1,97 and 20,28+1,91 mcg/l. The level
of NSE also depends on the severity and period of illness.
Within the first 24 h of hospital admission CSF NSE level
in severe meningococcal meningitis was 25,57+2,55 mcg/I,
severe pneumococcal meningitis —24,52+3,11 mcg/l, which
significantly higher than in patients with moderate sever-
ity and in the control group (P <0,01). After 10-12 days of
treatment, NSE level decreased, but in patients with severe
disease, anyway, was higher than in the control group (P
<0,05) (Table).

The highest CSF level of GFAP was observed at
admission in CSF of non-survivors — 14,88+1,29 ng/ml
(P<0,001). In CSF of patients with moderate pneumococ-
cal meningitis CSF level of GFAP was 3,5140,33 ng/ml,
meningococcal — 4,02+0,28 ng/ml, and in severe pneu-
mococcal meningitis — 8,94+1,35 ng/ml, in severe menin-
gococcal meningitis — 8,21+1,12 ng/ml (P<0,01) (Table).
After 10-12 days of treatment, patients CSF GFAP level
was significantly reduced almost to control group levels, in
severe patient it was significantly higher (P<0,05) (Table).

In the first 24 h of hospital admission CSF level of
MBP in moderate patients with pneumococcal meningitis
was 6,70+0,41 ng/ml, meningococcal — 6,12+0,31 ng/ml, in
control group — 5,4340,45 ng/ml. In severe cases of pneu-
mococcal meningitis MBP concentration was — 12,32+0,57
ng/ml, meningococcal meningitis — 11,56+0,64 ng/ml
(P<0,05). Although the level of MBP was significantly
higher in patients with severe bacterial meningitis (P<0,05),
it did not differ in patients with moderate and control group.
We found no significant differences between CSF levels of
MBP in severe survivors and non-survivors.

The present findings indicate that severe survivors
and non-survivors had higher CSF neurospecific markers
S-100, NSE, GFAP and MBP levels than patients from the
other groups. The severe survivors and non-survivors with
acute bacterial meningitis were characterized by heteroge-
neous neurological disorders and symptoms of brain edema.
The lack of an increase of CSF NSE, S-100 protein and
GFAP in moderate patients with meningitis, was particu-
larly surprising, since in those patients the inflammatory
involvement of brain parenchyma is probably negligible.
This indicates the presence of damages of neurons, glial
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cells, even in patients who have no clinical symptoms of
brain damage. Differences in the CSF levels of GFAP, NSE,
S-100 protein and MBP in groups of patients with varying
degrees of severity can assume that in the development of
brain damage tissue during acute bacterial neuroinfections
the first stage there is damage of glial cells responsible for
the blood-brain barrier function, then start neuron damages
and then myelin fiber.

These results indicate that CSF levels of NSE,
S-100 protein, GFAP and MBP provides a good indica-
tor for evaluation of brain cell damage and prognosis for
patients with acute bacterial meningitis. Thus, the deter-
mination of neurospecific markers’ levels in cerebrospinal
fluid is informative for evaluating the brain cells damages
not only in patients with stroke, brain injury, subarachnoid
hemorrhage, as shown by other studies [1,2,4,5,7,9,10], but
also in patients with acute bacterial meningitis.
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SUMMARY

LEVELS OF NEUROSPECIFIC MARKERS IN
CEREBROSPINAL FLUID OF ADULT PATIENTS
WITH BACTERIAL MENINGITIS

Sokhan A., Zots Y., Gavrylov A., Iurko K.,
Solomennik A., Kuznietsova A.

Kharkiv National Medical University, Department of Infec-
tious Diseases, Ukraine

At present, the great attention is given to the neuro-
specific markers as their elevated level in the cerebrospinal
fluid corresponds to the degree of destruction of relevant
CNS cells. Therefore, actual direction of the studies of the
pathogenesis and diagnosis of CNS diseases is to determine
levels of neurospecific markers in the cerebrospinal fluid
(CSF). The purpose of the study was to evaluate the diag-
nostic and prognostic role of NSE, S-100 protein, GFAP
and MBP levels in CSF of patients with acute bacterial
meningitis. S-100 protein, NSE, GFAP and MBP levels in
CSF of patients with acute pneumococcal and meningococ-
cal meningitis were determined during admission and after
10-12 days of treatment. Patients were divided into groups
depending on the etiology and severity of the disease. 60
cases of acute bacterial meningitis, as a study group, and 12
cases with acute respiratory infection and meningism, as a
control group, were analyzed. It is shown that CSF levels
of NSE, S-100 protein, GFAP and MBP on the first day of
admission were significantly increased (P<0,05), depend-
ing on the severity of the disease. The highest levels of
neurospecific markers have been identified in non-survivors
(P<0,001). The concentration changes of CSF neurospe-
cific markers are found to be helpful as a diagnostic and
prognostic marker in acute bacterial meningitis.

Keywords: meningitis, neurospecific markers, CSF, di-
agnostic marker.
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YPOBHM HEMPOCHE®HUYECKUX MAPKEPOB B
IEPEEPOCITMHAJIBHOM KA JKOCTH B3POCJIBIX
BOJIBHBIX BAKTEPUAJIBHBIM MEHUHI'MTOM

Coxanb A.B., 3ou S1.B., I'aspuios A.B., IOpko K.B.,
Coaomennuk A.QO., Ky3nenosa A.A.

Xapvrosckuil HAYUOHATBHBII MEOUYUHCKULL YHUBEPCUMEN,
Kagheopa ungexyuonnvix boresmel, Yxpauna

Ha ceronmstiamii ieHb 00NIBIIOE BHUMAHKE Y/CIIsI-
€TCsl M3yYEHHUIO HeHpocTie(pUIeCKIX MapKePOB, Crieu(ny-
HBIX U151 TKaHEW HepBHOM cucTeMbl. [ [oBbILIICHHBIN YPOBEHD
Helpocrenn(pUUecKUX MapKepoB B 1IepeOPOCIHHAIBHOM
skuakoctu (L{CXK) cooTBeTCTBYET CTENeHU pa3pylICHUS
KJIeTOK IeHTpabHoi HepBHOU cuctembl (LTHC). TToaTomy
aKTyaJIbHbIM HAIIPABICHUEM HCCIIECIOBAaHUI MaTtoreHesa u
nuarHocTuku 3adoneBanuii [ITHC sBisiercst onpenencHue
ypoBHeii Heiipocnienuduyeckrx Mapkepos B LICOK. Llensro
UCCIIe/IOBaHMS SIBUJIACh OLICHKA JMAarHOCTUYECKOH M TIpo-
THOCTHUYECKOH POJM ypOBHEW HEWPOHHOW crerupuecKkoi
9HOJIa3bl, OCHOBHOIO OCJIKa MUCIIHHA, TIHATLHOTO (PUOPHII-
JSIPHOTO KKCJIOTO OelTKa B 1IepeOPOCITUHATBLHOM KHIKOCTH Y
MarreHTOB C OCTPbIM 6aKTepI/IaJ]I)HI>IM MCHUHI'MTOM B ITMHA-
muke 3adoneBanust. B IIC)K marpeHToB ¢ OCTpbIM ITHEBMOKOK-
KOBbIM 1 MEHUHITOKOKKOBBIM MEHUHITUTOM OIIPEJICTICH YPOBCHD
Oenka S-100, HelipoHHo# crienmduueckoii sHonassl (NSE),
ocHOBHOTO Oesika muernrHa (MBP), mmansaoro hpudpuisp-
Horo kucoro 6enka (GFAP) mpu rocTyruieHnu B cTarmoHap
u ciycrst 10-12 aueii nocne neuenwst. [IpoanamisupoBano 60
CITy4acB OCTPOro OaKTePHAIbHOIO MCHHUHIMTA U 12 Cliydacs
OCTpPOH PECITPATOPHOI MH(EKIIMN U MCHHHIM3MA B KAYCCTBE
CPAaBHUTEIBHOM rpymIbL. [ IaleHTsl, B 3aBUCUMOCTH OT 3TUOJIO-
THH 1 TSDKECTH 3a001eBaHN, pa3aesieHbl Ha rpymbl. [TokasaHo,
yro ypoBau NSE, 6enka S-100, GFAP u MBP B LICK GonbHBIX
NPY TOCTYIUIEHHH OBLTH JI0CTOBEPHO MoBbiiieHb! (p<0,05) u
HAXOIWJTUCH B PSIMOM 3aBUCUMOCTH OT TSDKECTH 3a00JIeBaHuS.
HauBbicime ypoBHH HEHPOCTICIM(PUUCCKIX MAPKEPOB UIICH-
TrdunpoBansl y ymepimx (p<0,001). Dtu nokasareny MoryT
OBITh MCTIONB30BaHbI KaK JAarHOCTUYECKHI U TIPOTHOCTHYECKUIA
MapKep MpH OCTPOM OaKTepHUaTbHOM MEHHHIUTE.
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EFFECT OF THE CARDIOMETABOLIC RISK FACTORS ON VASCULAR AGING
IN PATIENTS WITH NON-ALCOHOLIC FATTY LIVER DISEASE CONCOMITANT
WITH SUBCLINICAL HYPOTHYROIDISM

Kolesnikova E., Potapenko A.

SI «National Institute of Therapy named after L.T. Mala of NAMS of Ukraine», Kharkiv, Ukraine

Despite the progress in medicine over the past
decades, cardiovascular diseases (CVD) remain the most
pressing issues of healthcare in many countries and represent
a serious socioeconomic problem, being the leading cause of
death throughout the world at 31% (in 2014) [12]. Mortality
from CVD in Ukraine is 222 patients per 100 000 population.
The prevalence of CVD is associated with traditional risk
factors: smoking, nutrition, obesity, hypodynamia, increased
blood pressure (BP), dyslipidemia, dysglycemia, as well as
aging of vessels [6,18]. The main signs of vascular aging are
the gain in the diameter of the aorta and in the intima-media
complex thickness (IMT), and the increase of the rigidity of the
vascular wall. Published results of the recent research indicate
that additional risk factors such as endothelial dysfunction
(ED), IMT, increased level of C-reactive protein (CRP), and
risk factors combined with the Framingham Scale (sex, age,
AH, dyslipidemia, smoking) are met among patients with non-
alcoholic fatty liver disease (NAFLD) [15,19]. Patients with
NAFLD have a high incidence of endocrinopathy. Dysfunction
of the thyroid gland, in particular subclinical hypothyroidism
(SH) presents special interest in recent years in this category of
patients due to an increase in the frequency of its occurrence in
the population - 73% in women and 30% in men [10,16]. The
search for early predictors is continuing: the level of adipocyto-
kines in the blood serum, the vascular endothelial factors, incl.
vascular endothelial growth factor (VEGF-A), inflammation
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markers (CRP), vascular aging markers (length of telomere).
The most significant causes of cell aging are the shortening of
telomeres and decrease of telomerase activity. Telomeres are
the terminal regions of chromosomes that were proposed as
markers of the biological aging process. The relative length of
telomeres is reduced with each division of cells, and the rate of
shortening of telomere length is associated with the effect of
oxidative stress and inflammation [4,13]. The factors associ-
ated with the risk of CVD, that can impact the shortening of
length of telomeres are being actively studied in recent years
[13]. The connection between leucocyte telomeres shortening
and the development and progression of atherosclerosis has
been shown. It is well known that the process of increasing
arterial stiffness (atherosclerosis) due to a decrease in the
amount of elastin and an increase in the amount of collagen,
as well as qualitative changes in the structure of the arterial
wall, which is associated with a disruption of vasodilation due
to endothelial properties is observed with normal vascular ag-
ing. When comparing telomeres of endothelial cells obtained
from atherosclerotic plaques with those from sites without
atherosclerotic changes of the same human body, it was found
that the former were shorter [14].

The work has been carried out within the frame-
work of the research «To develop comprehensive programs
for the prevention of cardiovascular diseases in patients
with non-infectious diseases» 0116U003039; «The effect
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of cardiovascular development factors on premature aging»
01170003031.

The authors have evaluated cardiometabolic
changes depending on the age and length of telomeres in
patients with NAFLD combined with SH.

Material and methods. 74 patients [29 men
(39.2%) and 45 women (60.8%)], with manifested NAFLD
and SH were enrolled in the research. Patients were divided
into two clinical groups: group 1 (n = 31) - patients with
NAFLD; their mean age was 47.2 + 2.6 years. Group 2
(n = 43) - patients with NAFLD concomitant with SH;
the mean age was 56, 8 + 6,5 years. The examined pa-
tients did not abuse alcohol, did not show signs of viral
or medical diseases of the liver. The research did not
include patients suffering from diabetes mellitus type 1 or
any other endocrine disorders, pregnant women, patients
receiving therapy for a previously established diagnosis
of manifested hypothyroidism, or those who had surgical
treatment of the thyroid gland. The criterion for excluding
patients from the study was also an intake of preparations of
iodine, glucocorticoids, amiodarone, lithium preparations,
estrogen-containing drugs.

The diagnosis of NAFLD was determined accord-
ing to the current unified clinical protocol. The diagnosis
of SH was made in accordance with the recommendations
of the European Thyroid Association (2013) [8,11]. To
rule out Hashimoto thyroiditis versus the diagnosis of SH,
the concentration of thyroid-stimulating hormone (TSH),
free thyroxine (T4 free) and ATPO antibodies (anti-thyroid
peroxidase antibodies) in blood serum were studied using
enzyme-linked immunoassay with the help of diagnostic
reagents kit of LLC RPL “Granum” (Ukraine); ultrasound
examination of the thyroid gland was conducted. The
level of fasting insulin was determined by immunoenzyme
method with the help of “DRG insulin ELISA” (USA). The
condition and degree of damage to the vascular endothelium
were assessed by calculating of the desquamated endothe-
lial cells (CDECs) in the blood circulation by the Hladovec
J. method in Rajec J. et al. modification (2007), using
phase contrast microscopy. Vascular endothelial growth
factor — VEGF — was determined by the immunoenzyme
method using a set of reagents APL (Germany). The state
of carbohydrate and lipid metabolism as well as indicators
of the functional state of the liver were assessed using the
generally accepted technique.

DNA from samples of buccal epithelium and
whole blood was isolated using the DNA sorb-AM and
DNA sorb-B reagents kit, respectively (Amplisens, Russian
Federation ). The isolated samples for amplification were
stored at 70° C. The DNA concentration in the samples was
measured by fluorometric analysis on a Qubit3.0 fluorom-
eter (Life Technologies, USA) using a Qubit dsDNA HS
Assay Kits (Life Technologies, USA).

The length of the telomeres was determined in
a real-time PCR (Cawthon R.M., 2002, 2009). Ampli-
fications were performed on a CFX96 Touch Amplifier
(BioRad Laboratories, USA) using the iQ SYBR Green
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Supermix reagents kit (BioRad Laboratories, USA). To
amplify telomere sequences, Thermo Fisher Scientific
primers were used:

- Tell ggtttttgagggtgagggtgagggtgagggtgagggst

- Tel2 tccegactatecctatcectatcectatecctateecta.

The 36B4 gene (Ribosomal phosphoprotein) was used as
the reference single-copy gene.

Thermo Fisher Scientific Primers:

- 36B4u cagcaagtgggaaggtgtaatcc

- 36B4d cccattctatcatcaacgggtacaa.

PCR program for telomere sequence repeat-pre-
sample denaturation of DNA 95 deg.C for 5 min, then 35
cycles 95 deg.C for 20sec, 54 deg.C for 2 min; for referen-
tial pre-sample denaturation of DNA 95 deg.C for 5 min;
then 35 cycles 95 degC for 20 sec.; 58 deg.C for 1 min.

The relative length of telomeres was estimated
from the ratio T/ S (T is the number of copies of telomere
repeats, S is the number of copies of the 36B4 gene), with
subsequent normalization of the obtained data to the refer-
ence sample that was input in each experiment.

The statistical processing of the data was carried
out using the Statistica software package, version 8,0. The
data resulting from the study are presented as the meant
standard deviation from the mean (M£SD). To assess
the differences between groups in a distribution close to
normal, the Student’s test was used. Differences were
considered statistically significant at p< 0,05.

Results and their discussion. Lipid storage
disease was observed in both clinical groups (NAFLD,
NAFLD + SH). Accurate changes were noted in the age
group >50 years. Thus, the level of total cholesterol (TC)
was 5.9+0.64 mmol/l against 7.0+£0.2 mmol/l, p<0.05;
triglycerides (TG) - 2.0+0.18 mmol/l against 2.5+0.20
mmol/l, p<0.05. The upward trend was noted in low-density
lipoproteins (LDL cholesterol) - 3,6+0,2 mmol/l against
3,95+0,5 mmol/l, p<0,05 and reducing trend in high density
lipoprotein (HDL cholesterol) - 1,39+0,05 mmol/l against
1,26+0,07 mmol/l, p<0,05 (Table 1).

According to the analysis results there is the
formation of dyslipidemia in patients with NAFLD as the
leading risk factor for CVD [4,5,7]. The proterogenic lipid
profile in patients with NAFLD, which is characterized
by a decrease in HDL cholesterol, increased TG and LDL
cholesterol [8,9] supports the accumulation of fat in the
liver and can act as an independent factor of dyslipidemia,
causing a pathogenetic relationship: hepatic steatosis -
dyslipidemia - atherosclerosis. On the other hand, thyroid
hormones deficiency independently leads to significant
violations of lipid and carbohydrate metabolism, which
potentiates the patient’s existing atherogenic dyslipidemia
and forming of endothelial dysfunction. The collective
effect of triiodothyronine (T3) that regulates the activity
of LDL receptors and the activity of their genes, protect-
ing LDL from oxidation [1,2,5], thyroid hormones that
stimulate the conversion of cholesterol to bile acids, and
the effect of T3 which is responsible for the activity of
cholesterol-7a-hydroxylase, - an essential enzyme in the
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Table 1. Mean values of cardiometabolic parameters depending on age peculiarities
in patients with NAFLD combined with with SH

Values NAFLD, n=31 NAFLD combined with SH, n=43
<50 years >50 years < 50years >50 years
Values of lipid metabolism
TC (mmol/L) 5,6£0,5 5,9+0,64 5,84+0,2 7,0+0,2%
TG (mmol/L) 1,6+0,2 2,0+0,18 1,63+0,30 2,550,202
'VLDL cholesterol (mmol/L) 0,73+0,14 0,76+0,09 0,78+0,1 0,85+0,08
HDL cholesterol (mmol/L) 1,5+0,1 1,39+0,05" 1,31+0,1 1,26+0,07
LDL cholesterol (mmol/L) 3,4+0,5 3,6:£0,2V 3,52+0,1 3,95+0,5
Values of carbohydrate metabolism
HbA1 (%) 6,7+0,4 6,9+0,2 6,67+0,4 7,45+0,2%
Glucose (mmol/L) 6,43+0,78 6,25+0,4 6,5+1,26 6,8+0,4
Insulin (ulU/mL) 19,5+5,07 22,27 +4,2Y 20,945,5 25,04+0,22%
Values of endothelial dysfunction
CDEC (c/100ul) 8,5£1,6 10,1+0,6" 12,1 £1,6% 16,0+1,77%
VEGF-A pg/ml 233,8+53,1 428,24+74,28Y 282,73+64,8% 610+112,272%
CRP mg/1 6,242,1 7,7+1,29Y 6,7+2,06 8,840,962
Values of functional status of liver

AST (mmol/L) 28,9+3,7 31,8+5,5Y 29,66+5,62% 38,643,199
ALT (mmol/L) 35,1£9,2 43,44+6,7" 43,8+5,39 54,744,799
GGT (u/l) 68,849,1 70,6+5,5Y 69,8+9,7% 80,5+20,19%

1) statistical significance of the parameters in the NAFLD group and among patients > and <50 years, p<0.05;

2) statistical significance of the parameters in the NAFLD group + SH group and among patients > and <50 years, p<0.05;
3) statistical significance of the parameters in the NAFLD group and NAFLD group + SH at the age <50 years, p<0.05,
4) statistical significance of the parameters in the NAFLD group and NAFLD + SH at the age of >50 years, p<0.05.
The parameters of the functional status of the liver in patients with NAFLD,
both with the presence of SH, and without it were changing significantly.

synthesis of bile acids, which in the conditions of hypo-
thyroidism slows down the disintegration of cholesterol in
the liver and contributes to an increase in its level in the
blood, causing atherogenic dyslipidemia in patients with
NAFLD combined with SH [6].

The presence of a correlation between HDL cho-
lesterol (high-density lipoprotein cholesterol) and GGT (r=
0.69 p=10.001) became an evidence of early atherosclerotic
vascular changes in patients with NAFLD combined with
SH, that creates the prerequisites for considering GGT as
an early marker of dyslipidemia formation in the studied
patient category.

Judging by the obtained results (when investigat-
ing the parameters of carbohydrate metabolism) hypergly-
cemic shifts and signs of insulin resistance (IR) in patients
with NAFLD in combination with SH compared with the
group of NAFLD at the age of >50 years, p <0.05, were
more expressed. It can be assumed that this is due to the
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slowing of metabolism with age, the past medical history
of SH, excessive body weight, which lead to a decrease in
sensitivity to insulin - the development of secondary insulin
resistance (Table 1).

Moreover, the parameters of ALT and GGT were
significantly higher in the age group over 50 years in pa-
tients with NAFLD combined with SG - ALT (54.7+4.7
mmol/l versus 43.8+£5.3 mMol/l); GGT (80.5+20.1U/1
against 69.8+9.7U/L), p<0.05. The presence of a correlation
between AST and HbAlc (r =0.39 p = 0.006); GGT and
fasting glucose (r=0.59 p=0.001); total, direct bilirubin and
the level of thyroperoxidase antibodies, which was (r=0.89
p=0.04 and r=0.99 p=0.001, respectively, has become the
evidence of the influence of the functional state of the
liver on the metabolic parameters of patients with NAFLD
combined with SH.

Data resulting from the study are consistent with
the data of the study, which included 4,648 patients, of
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Table 2. Comparative characteristics of vascular aging values depending on the level of TSH
in patients with NAFLD combined with SH

NAFLD combined with SH
Indicators of endothelial
dysfunction TSH <4 mU/1 TSH 4-10 mU/1 TSH >10 mU/1
n=13 n=16 n=14
CDEC (c¢/100 pl) 9,78+0,6 12,1+0,96" 14,65+1,3%%
VEGF-A pg/ml 357,7+62,1 381,13+55,8 636,13£145,9%%
CRP Mg/L 6,63+0,97 6,74+1,35 9,55+1,12®

1) statistical significance between the parameters in the TSH group up to 4 mU/l and TSH 4-10 mU/I, p <0.05;
2) statistical significance between the parameters in the TSH group up to 4 mU/l and TSH> 10 mU/I, p <0.05;
3) statistical significance between the parameters in the TSH 4-10 mU/l and TSH> 10 mU/I, p <0.05

which 2324 with signs of hypothyroidism versus 2324 with
euthyroidism [9]. It has been shown that the frequency of
occurrence of NAFLD, verified by the ultrasound method,
combined with an elevated ALT level was higher in the
hypothyroidism group (p<0.001). Significant changes
were noted in patients with combined course of NAFLD
and SH, that is representative of the function of vascular
endothelium at the cellular level according to the data of
the CDEC in comparison with the patients of NAFLD -
16.0+1.7 cells/100 pl against 12.1+1.6 cells/100 pl, p<0.01
and vasculoendothelial factor - VEGF-A - 610+£112.27 pg/
ml versus 428.24+74.28 pg/ml, p<0.01. Comparison of
vascular endothelial parameters in the group of patients
with NAFLD and NAFLD combined with SH showed
significant difference between the patients aged >50 years
old and <50 years, with a significant prevalence of the
values of CDEC and VEGF-A in the older age group,
p<0.01 (Table 1). This is explained by the fact that with
age the vascular tone changes and the stiffness of the ves-
sels increases, which causes the further progression of
atherosclerotic vascular lesion under ED conditions. When
hypothyroidism is observed the disruption of EF forms
independently. Furthermore, the study by J. Lekakis et al
gave the demonstration that the ED is detected even within
normal TSH values in patients with SH and it worsens as the
TSH levels increase. The effect of TSH on the endothelium
state in patients with subclinical hypothyroidism without
cardiovascular pathology has been studied in research of
S. Taddei et al [16,18]. Significant changes in ED markers
in patients with NAFLD combined with SH can be consid-
ered as a risk factor for the development of atherosclerosis
and its complications, which form the background for
the development of cardiovascular complications. The
evidence of this is the presence of positive correlation
between VEGF-A and LDL cholesterol levels (r=0,78
p=0,04), which indicates the predictive role of VEGF-A in
the development and progression of early atherosclerotic
changes in blood vessels. The analysis of vascular aging
parameters in groups of patients with NAFLD in combina-
tion with SH depending on the level of TSH has shown a
significant increase of CDEC in proportion to worsening of
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the severity of hypothyroidism, which was 9.78+0.6 ¢/100
plvs. 12.1£0.96 ¢/100 pl and 14.65+1.3 ¢/100 pl, p<0.005;
while the level of VEGF-A significantly increased when
comparing patients with TSH levels equal to and above 10
mU/1 (381.13+55.8 pg/ml vs. 636,13+145.9 pg/ml, p<0.05)
(Table. 2). Similar changes were noted with the CRP
index, confirming the presence of proinflammatory status
in patients with NAFLD and SH (6.74+1.35 mg/L versus
9.55+1.1 mg/L, p<0.05), under conditions of which en-
dothelial dysfunction develops and increases with age.
The participation of CRP has been demonstrated in the
pathogenesis of both atherogenesis and atherothrombosis
as a predictor of CVD. However, data on the level of
CRP in patients with SH have a contradictory nature.
The research [8,13] demonstrates an increased level of
CRP and an increase in the risk of complications of CVS
3.4 times in patients with SH [17]. In contrast, number
of studies have not revealed an increase of CRP levels
in patients with SH in comparison with patients without
thyroid pathology [3]. In addition, the results of our own
observations indicate that SH in patients with NAFLD
makes an independent contribution to the development
of endothelial dysfunction, which predetermines the
formation of cardiovascular complications.

Carrying out the analysis of variance allowed to
reveal the significant influence of TSH level >4.0 mU/l in
patients with NAFLD combined with SH on such values
as HDL cholesterol (F=4.03 (p=0.025) and HbA1s (F=3.53
(P=0.038).

The study of the length of telomeres in blood and
buccal epithelium in patients with NAFLD combined with
SH, depending on the degree of compensation of the latter,
has made a demonstration that the process of age-dependent
telomere shortening in the cells of the buccal epithelium is
accelerated (0.82+0.01 versus 0.89+0.02 for TSH> 10 mU/;
1.1620.01 versus 1.120.1 for TSH 4-10 mU/1, p<0.05), Fig.
There was a significant correlation between the telomeres’
length in the blood and the buccal epithelium in patients
with NAFLD and SH (r=0,62 p=0,002), which confirmed
the unity of telomeres erosion mechanisms in different
tissues.
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Fig. Changes in the level of telomeres and DNA in the buc-
cal epithelium in patients with NAFLD and SH depending
on the level of TSH

* -sifnificance of differences between telomeres in blood
and buccal epithelium in the group with a TSH level of
4-10mU /I, p<0.05

** _ sifnificance of differences between telomeres in blood
and buccal epithelium in the group with a TSH level <10
mU /1, p<0.05

The association between the accelerated short-
ening of telomeres and NAFLD as well as SH can be
explained by a number of factors. On one hand, telomeres
are shortened with aging and the shortening of their length
in our study is observed clearly with the progression of
hypothyroidism in patients older than 50 years. On the
other hand, a number of studies demonstrate the linkage
between inflammation and the length of telomeres, which
is an integral part of the pathogenesis of both NAFLD and
SH [20]. It should be also considered that oxidative stress
leads to a shortening of telomere length in vitro, and telo-
meres have a high sensitivity to damage caused by oxidative
stress, which is associated with a high content of guanine.
Oxidative damages of DNA accumulate throughout life
and lead to aging.

Age is one of the predictors of CVD. The aging
process of the cardiovascular system has an impact on the
development of CVD. The main signs of vascular aging
are the diameter of the aorta, the thickness of the intima-
media complex and the increase of stiffness of the vascular
wall. Short telomeres have an adverse effect on the aging
of CVS and on the early development of atherosclerosis.
Biological aging, with years, contributes to the accumula-
tion of endothelial damage through various mechanical,
hemodynamic and immunological mechanisms.

Probably, the age-associated changes of blood
vessels in patients with NAFLD combined with SH are
not only the result of hormone-metabolic changes, but also
the consequence of the pathogenetic cascade as part of the
damage of telomeres DNA, and the shortening of telomeres
to a greater extent in the buccal epithelium can be used as
a marker of vascular aging in the early stages of its forma-
tion. The search for new ways of early diagnosis is able
to individualize the approach to preventing early vascular
aging and cardiovascular diseases in general.
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Conclusions. 1. The formation of pro-atherogenic
lipid profile is representative of patients with NAFLD
combined with SH at the age older than 50.

2. Significant increase in ALT and GGT levels
in patients with NAFLD combined with SH over the age
of 50 indicates the involvement of the “fatty” liver in the
formation of thyroid dysfunction.

3. Patients with NAFLD in combination with SH
in comparison with patients without SH have significantly
more pronounced endothelial dysfunction, manifested by
an increase in the number of CDEC and VEGF-A, mainly
over the age of 50, depending on the TSH levels.

4. The process of age-dependent shortening of
telomere length predominantly in the buccal epithelium,
which is observed at TSH more than 4 mU / 1, is observed
in patients with NAFLD in combination with SH.

5. The total effect of cardiometabolic risk factors
in patients with NAFLD combined with SH probably is the
determining factor of the rate of progression of vascular

aging.
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SUMMARY

EFFECT THE CARDIOMETABOLIC RISK FAC-
TORS ON VASCULAR AGING IN PATIENTS
WITH NON-ALCOHOLIC FATTY LIVER DISEASE
CONCOMITANT WITH SUBCLINICALHYPOTHY-
ROIDISM

Kolesnikova E., Potapenko A.

SI «National Institute of Therapy named after L.T. Mala of
NAMS of Ukrainey, Kharkov, Ukraine

The article presents the analysis of the relation-
ship between thyroid function abnormality -subclinical
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hypothyroidism (SH) and non-alcoholic fatty liver disease
(NAFLD), depending on age peculiarities (>50 years and
<50 years), and the risk of cardiovascular complications
in this category of patients. Research of early predictors
of cardiovascular complications: dyslipidemia, insulin re-
sistance, inflammatory marker- C-reactive protein, marker
of vascular aging-telomerase activity and marker of endo-
thelial dysfunction (ED) - CDECs and VEGF-A that have
been analyzed are on the front burner. In this regard, the
effect of the given values on the formation of cardiac risk
in patients with NAFLD combined with SH was studied.
74 patients (29 men (39.2%) and 45 women (60.8%)), with
verified NAFLD and SH have been examined. Patients were
divided into two clinical groups: group 1 (n=31) - patients
with NAFLD, with the mean age 47.2+2.6 years; group
2 (n=43) patients with NAFLD in combination with SH,
with the mean age 56,8+6,5 years. Results of the performed
tests have shown that patients with NAFLD combined
with SH aged over 50 years have pro-atherogenic lipid
profile and significantly more pronounced manifestations
of endothelial dysfunction. The process of age-dependent
shortening of telomere length predominantly in the buccal
epithelium is an important point to be made. Consequently,
the total effect of cardiometabolic risk factors in patients
with NAFLD combined with SH probably is the determin-
ing factor of the rate of progression of vascular aging.

Keywords: Non-alcoholic fatty liver disease, subclinical
hypothyroidism, vasculoendothelial factor, cardiometabolic
risk, length of telomere, vascular aging.

PE3IOME

BJAMSIHUE KAPIUOMETABOJTMYECKUX PAK-
TOPOB PUCKA HA COCYIUCTOE CTAPEHUE Y
HALIMEHTOB C HEAJIKOT'OJILHOM )KUPOBOM
BOJIE3HBIO NEYEHU B COYETAHUM C CYB-
KJIUHUYECKUM T'MIIOTUPEO30M

Kousecunkosa E.B., [Toranenko A.B.

'Y «Hayuonanvnwiii uncmumym mepanuu um. JL.T. Manoti
HAMH Yxpaunwry, Xapvros Ykpauna

B crarbe mpencTaBiIeHbl JAHHBIE O CBSI3H MEXKTY
cyoxnuuandeckuM runotupeo3oM (CI') n HeaaKoroabHOM
xupoBoi Oonesnbto nedenn (HAXKBII) B 3aBucumoctu
oT Bo3pacta (>50 set n <50 1er), a TakkKe O PUCKE BO3-
HHKHOBEHUSI KAPIMOBACKYJISIPHBIX OCIIOKHEHHUH y OOJTbHBIX
JAHHOM KaTeropuu. AKTyalbHBIM SIBIISE€TCS HU3y4dCHUE
PaHHUX NPEAUKTOPOB CEPACUHO-COCYAUCTHIX OCIOKHEHUIA:
JUCITUITIIEMUS, HHCYJTMHOPE3UCTEHTHOCTh, MapKep BOCHa-
nenusi- C-Pb, mapkep cocyancToro crapeHus- akTHBHOCTD
TeloMepasbl U MapKep SHJIOTEIHAIbHON NUCHYHKIMHA —
UPKYJIUPYIOIINE IeCKBAMHUPOBAHHBIE KIICTKH SHI0TEINS U
BaCKYJIO9HIOTENINAIBbHBIH (hakTop. B CBsA3M ¢ 3THM M3yUueHO
BIIMSTHHUE YKa3aHHBIX T0Ka3arelei Ha popMUpOBaHUE Kap-
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JOBacKyJIsIpHOTO pricka y 6onbHbIXx HAYKBII B couetanuun
¢ CI'. O6cnenosano 74 marueHToB - 29 (39,2%) Mmy»uuH
u 45 (60,8%) xeniun ¢ Bepuduumposansivu HAXKBIT u
CT. ITarmenTs! ObLTH pa3iesieHbl Ha JiBe rpymnbl: [ rpymmna
(n=31) - mariments! ¢ HAXKBII, cpennuii Bo3pact - 47,2+2,6
rona, Il rpynna (n=43) matmentst HAYKBII B couetanuu ¢
CT, cpennuii Bo3pacrt - 56,8+6,5 ner.

Pe3synbrarsl npoBeICHHBIX UCCIIENOBAHUI 1TOKA3a-
11, uto narmeHTsl ¢ HAYKBII B coueranuu ¢ CI' B Bo3pacte
crapure 50 JIeT IMEIOT ITPoaTepOreHHbIN JIMIUIHBIA TIPO(HITb,
JIOCTOBEPHO 00JIee BhIpayKeHHbIE MPOSBICHUS SHI0TEIHATb-
HOM AMCQYHKIMM M MPOIECC BO3PACT-3aBUCHMOIO YKOPO-
YEHUsI JUTUHBI TEJIOMEP, MPEUMYILECTBEHHO, B OyKKaJIbHOM
snuTennu. Takum 00pa3oM, COBOKYITHOCT BIHSHHS KapIu-
oMeTabosmueckux (akropos prcka y narmentoB HAYKBI B
couetanuu ¢ CT, o Bcel BEpOATHOCTH, ONPEETIICT TEMIIbI
MPOTPECCUPOBAHKS COCYITHUCTOTO CTAPECHHUSL.
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ANALYSIS OF TISSUE OXYGENATION IN CHRONIC LEG ULCERS BY COMBINATION
OF AMULTI-SPECTRAL CAMERA AND A HYPER-SPECTRAL PROBE

1Zimmermann P., 2Scheibe A., *Marotz J., 'Wollina U.

!Department of Dermatology and Allergology, Academic Teaching Hospital Dresden-Friedrichstadt, Dresden,
Germany, *Department Jena - Photonics and Sensorics, Gesellschaft zur Forderung von Medizin-,
Bio- und Umwelttechnologien e. V., Jena, Germany, *Diaspective Vision GmbH, Strandstrafie Am, Germany

An objective evaluation of leg ulcers by use of
non-invasive techniques is of importance for diagnosis,
monitoring treatment response and probably leads to im-
proved treatment strategies. Furthermore, such technolo-
gies can contribute to standardization and validation of
new treatment options [20].

Digital (RGB-)photography, thermography,
transcutaneous oxygen and laser doppler imaging have

© GMN

been used in various clinical settings [1,21]. Photography
allows for better assessment of wound size and by the
employing of software with interactive image processing,
different major components of the wound surface may be
determined more precisely than by naked eye [18].

In recent years, newer technologies such as mul-
tiphoton tomography [16], photoacoustic imaging [13],
optical coherence tomography [10], reflectance confocal
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microscopy [19] or fluorescence imaging have been ap-
plied to evaluate the healing process of chronic or acute
wounds in a more objective way [11].

Here we pesent the results of a pilot study us-
ing a combination of a multi spectral camera and a hyper
spectral probe for objective evaluation of chronic leg ul-
cers as a model method.

Material and methods. All patients involved were
hospitalized; all were Caucasians although this was not an
inclusion criterion. Sixty patients — 40 females and 20 males
- were enrolled in the study. The age range was 46 to 85 years
for males (mean 65.8 years, median 73.0 years) and 51 to 91
years for females (mean 74.4 years, median 77.0 years). The
skin phototype according to Fitzpatrick was I and II in 77%
of cases, 23% had skin type III.

Demographic data and significant comorbities
were recorded. Medical history of leg ulcers, size, lo-
calization and etiology were registered. The ulcers were
characterized by the Wollina-Wound Score (WWS) [10]
and a digital photo of the wound(s) was taken.

Non-invasive measurements were performed
during morning hours to avoid interference with possible
treatments and edema formation during daily activities.

Measurements were performed by hyper spec-
tral wound (HySkinlII) probe and multi spectral (DeMuk)
camera (Fig. 1). Both devices were calibrated using a 1
cm thick polytetrafluoroethylene tile every time before
the start of measurement (Fig. 2). Measurements of clini-
cally healthy (non-wounded) skin and of the wounds were
taken in sitting position of a patient with leg in a horizon-
tal position.

Fig. 1. Measuring station with multi-spectral camera (left)
and hyperspectral probe HySkinll (right)

The hyperspectral wound probe HySkinlI is a
skin imaging probe for an objective assessment of chronic
wounds with regard to the healing process. It is based on
the principle of spectral imaging, which represents a com-
bination of classical spectroscopy and digital image pro-
cessing, whereby a spectrum is recorded for each pixel si-
multaneously. Component analysis or other classification
methods can be applied to the spectral data; for instance,
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a score is computed to describe the state of a wound nu-
merically (Fig. 3).

Fig. 2. Calibration of HySkinll

Fig. 3. Beam path of HySkinll: 1: visual imaging spec-
trograph; 2: NIR imaging spectrograph, 3: mirrors; 4.
wavelength selective mirror; 5: green high power LEDs;
6: arduino micro computer

The probe consists of an imaging spectrograph
that spectrally disperses light from the sample and proj-
ects it on a camera chip. By the use of a lens a 10 x 10 cm
area was depicted on a nearly square bundle of 10 x 11 op-
tical fibres in the measuring head. The 110 optical fibres
serve as a cross-section converter transforming areas into
lines. These lines are divided by a wavelength selective
mirror to a visible light and a near-infra red (NIR) chan-
nel. For both channels, an imaging spectrograph depicts
the lines on a black and white camera and dissolves them
hereby spectrally. The measuring distance is 30 cm from
the wound surface. [llumination is realized by a flash light
integrated into the measuring head. Crossed polariza-
tion filters were used to suppress the reflection from the
surface and to ensure detection of relevant signals from
deeper tissue layers.

The determination of the wound condition was
performed by measuring and comparing the wound spec-
tra with a library of spectral signatures. To generate this
library, measurements had been carried out on patients
with chronic wounds. For the purpose of calibration an
experienced physician determined the Wollina-Wound
Score (WWS) of these ulcers [14]. Automatic determina-
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tion of the healing index from the spectral data captured
with the skin probe is acheved through the analysis of the
hyperspectral remission signals. The determination of the
similarity of these signals to those in the library of known
wound spectra is carried out by means of spectral angular
mapping. With these results not only overall statements
about the healing prospects of the wound can be made,
but also detailed parts of the wound can be evaluated [5].

Multi-spectral camera DeMuk was used in a dis-
tance of 30 cm from the skin or ulcer, ensured by a pilot
laser. The camera has two different LED ring lights, that
illuminate the area at different time points. The inner ring
consists of white LEDs, the outer ring is built of NIR-LEDs.
The white LEDs are used for four photo shots in the visible
spectral range while the NIR-LEDs are used for a single
photo shot in the NIR-range (830-900 nm). All LEDs are
used in single impulse mode creating a lightning effect due
to the high intensity. White LEDs illuminate in a broad band
from 400 nm to almost 800 nm, while NIR-LEDs show a
narrow emittance at 845 nm. The remission was analyzed
in 5 narrow-band sections, i.e. 540 nm, 560 nm, 630 nm,
760 nm, and 830 — 900 nm.

For evaluation of oxygen saturation the method
of Stratonnikov et al. was adopted [17].

Results and their discussion. We investigated
patients with chronic leg ulcers with a mean duration of
34.6 months (median 12 months). The most common
etiology of the ulcers was chronic venous insufficiency
(55.9%) followed by mixed arterial-venous and arterial
leg ulcers, each in 8.5% of cases. The remaining patients
suffered from ulcers of other etiologies. The depth of leg
ulcers was: skin only in 50% and adipose tissue or mus-
culature - in 50%.

The WWS rates between 0 and 9, with 9 — com-
plete granulation and healing ulcer and 0 — the worst ul-
cer (Schmidt et al. 2001). The mean WWS in the present
study was 3.96 (median 4.00). For details see Fig. 4.
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Granulation: none, ¥, ¥2, 2/3, complete
Color: pale, pink, red
Texture: spongy. firm
Surrounding skin: inflamed, xerotic, normal

w

Texture Surrounding skin

Fig. 4. Relative frequency of the WWS categories

The multi spectral camera (DeMuk) takes 10 x
11 shots of every object — 5 with different spectral ranges,
5 from surrounding light and a single black shot (Fig. 5).

© GMN

Fig. 5. DeMuk sequence of pictures taken from a chronic
venous leg ulcer: (1) Dark current noise of the camera,
(2) 540 nm without camera illumination, (3) 540 nm, (4)
560 nm without camera illumination, (5) 560 nm, (6) 630
nm without camera illumination, (7) 630 nm, (8) 760 nm
without camera illumination, (9) 760 nm, (10) 830-900
nm without camera illumination, and (11) 830 — 900 nm

Remission spectra obtained in this study are
dominated by hemoglobin absorption. The oxygen supply
by hemoglobin is the most critical parameter during wound
healing. Oxy-hemoglobin has an absorption double-peak at
548 nm and 575 nm. Hemoglobin per se has an absorption
double-peak at 428 nm and 564 nm.

Despite the limited spacial resolution, the hyper
spectral camera allows to analyze oxy-hemoglobin con-
tent and distribution over the whole area of 10 cm x 10
cm. Using depth of tissue penetration for different emit-
ted wavelengths, an approximate calculation of oxygen
saturation in superficial and deeper tissue compartments
is possible (Fig. 6-9).

The oxygen saturation (sO,) varies in leg ulcers
depending to the underlying pathology, but even within
a single wound, sO, is inhomogeneously distributed. For
deeper tissue layers, we observed a range between 22% and
75% within the wounds and 19% to 73% in the neighboring
skin. Very low values of sO, suggest poor prognosis with
possible ulcer enlargement. The mean sO, of leg ulcers was
58.1%, with a median of 59.0 % and a standard deviation
(SD) of 11.7%. For the sourrounding skin mean sO, was
46.1 %, with a median of 50.0 % and an SD of 12.5%.
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PR :
Fig. 6. Pseudocolor images at 540 nm. Left - intact surrounding skin, right - chronic venous leg ulcer (here, the wound area
is circled). The white area in the circle demonstrates a low absorption, i.e. a low perfusion and oxygenation of the wound

Arb_ units

Remission

400 Wavelength 815 nm

Fig. 7. Remission spectra of a chronic venous leg ulcer: Black line — wound area; blue line and green line
— two different surrounding areas of intact skin (proximal and distal from the wound).
The remission in the spectral range of oxy-hemoglobin is marked lower within the wound

(a) (b) (c)

Fig. 8: Pseudocolor image of a leg ulcer: (a) at 540 nm, (b) and (c) at 830-900 nm. (b) intact surrounding skin and (c)
wound area. The white pseudocolor of the wound area in (a) demonstrates a diminished perfusion and oxygenation
within the wound. The deeper penetrating wavelength of 830-900 nm demonstrates veins in (b) but not in (c),
arguing for a decreased circulation and oxygenation in (c)
compared to the neighboring skin (n=10; range of sO, 84%
to 98%), achieved a mean WWS of 3.1 (median 3, SD 0.5).

In conclusion, relatively higher sO, in leg ulcers
is associated with a higher WWS (a better healing).
We present arithmetically averaged spectra of leg

Considering those patients (n=13), with a higher
sO, within their ulcers compared to surrounding skin, their
mean WWS was 4 (median 4, SD 1.9). The relative sO, in
these ulcers was in the range of 107% to 194%. On the other
hand, those patients with a lower sO, within their ulcers
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ulcers and neighboring intact skin with a spectral range
between 450 to 950 nm (Fig 7). The major chromophore
of the range 500 to 600 nm is hemoglobin. Necrotic tis-
sue, melanin and biofilms interfere in the range < 500 nm.

Fig. 9. Tissue oxygenation (%) within a chronic leg ulcer
as shown by pseudocolors

The classification of wounds into healing states
depending on their absorption spectrum of visible and near
infrared light remains an important task in dermatology.
Moreover, a reduction of the spectrum, used in the classifi-
cation task to fewer but important wavelengths is desirable,
as each measured wavelength increases the examination
costs without necessarily providing further information on
the classification of a wound healing state [15].

Multi- and hyper-spectral skin imaging is a prom-
ising technique for various clinical applications were the
local distribution of oxygenation is of major importance [9].
This technology offers the opportunity of extracting spatial
spectral information of each pixel from a tissue image.
The background idea of the method is to acquire a set of
images in multiple adjacent narrow spectral bands, and to
reconstruct the reflectance spectrum for every pixel of the
image [2]. In order to estimate microvascular blood oxygen
saturation of skin various modifications of multi-spectral
imaging have been developed [3,6-8]. The newer devel-
opments overcome the necessity for longer measurement
times (minutes) and reduce the possibility of movement
artefacts. The evaluation of a broad spectrum instead of a
few spectral channels provides additional information and
improves the accuracy of parameter determination. Longer
wavelengths provide information on deeper underlying
structures of wounds, however, the absoption and result-
ing spectra are less pronounced. Wavelengths above 650
nm offer to evaluate sO, of deeper vascular layers of skin,
whereas spectra between 500 nm and 600 nm reflect sO,
of the upper capillary vascular layer.

Further developments will focus on efforts to over-
come some hints of present techniques, i.e. the improvement
of the receptive grid to increase the resolution of resulting
images, and statistical classification methods [2,4,12,15].

© GMN
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SUMMARY

ANALYSIS OF TISSUE OXYGENATION IN
CHRONIC LEG ULCERS BY COMBINATION OF
A MULTI-SPECTRAL CAMERA AND A HYPER-
SPECTRAL PROBE

1Zimmermann P., 2Scheibe A., *Marotz J., 'Wollina U.

'Department of Dermatology and Allergology, Academic
Teaching Hospital Dresden-Friedrichstadt, Dresden;
Germany; *Department Jena - Photonics and Sensorics,
Gesellschaft zur Forderung von Medizin-, Bio- und Um-
welttechnologien e. V., Jena, Germany, *Diaspective Vision
GmbH, StrandstrafSe Am, Germany

Objective evaluation of chronic wounds, such
as leg ulcers, by the use of non-invasive techniques is of
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importance for diagnosis, monitoring treatment response,
and probably leads to improved treatment strategies.

We performed a feasibility study for the com-
bined use of a multi-spectral camera and a hyper-spectral
probe to evaluate chronic leg ulcers with a focus on tissue
oxygenation.

Sixty patients — 40 females and 20 males were
enrolled in the study. The age range was 46 to 85 years for
males (mean 65.8 years, median 73.0 years) and 51 to 91
years for females (mean 74.4 years, median 77.0 years).

Measurements were performed by hyper-spec-
tral wound (HySkinlII) probe and multi-spectral (DeMuk)
camera on wounds and surrounding skin.

The investigation results demonstrate a high
variability of oxygenation within ulcers and the surround-
ing tissue. The methods allow an investigator to inde-
pendently assess of tissue oxygenation in superficial and
deeper layers.

Non-invasive multi- and hyper-spectral imaging
techniques offer new opportunities of an objective assess-
ment of chronic wounds.

Keywords: chronic wounds, leg ulcers, non-in-
vasive measurements, tissue oxygenation, multi-spectral
camera, hyperspectral probe.

PE3IOME

AHAJIN3 OKCUTEHAIIMU TKAHE IPU XPO-
HUYECKHUX SI3BAX HU’KHUX KOHEYHOCTEM
NMMYTEM COYETAHUSI MHOTOCIEKTPAJIb-
HOIl KAMEPHI M THUHEPCHEKTPAJILHOTIO
30HJA

"Mummepmann I1., *[aiide A., *Maporu k.,
'Bosiuna Y.

'Axademuueckuii  yuebmuvui  2ocnumans  Jlpesoen-
@pudpux-wmaom, denapmamenm OepmMamonocuu u ai-
nepeonoeuu, [peszoen, I'epmanus; *Obwecmeo no passu-
MU0 MEOUYUHCKUX, OUO- U IKOLOSULECKUX MEXHONO2U,
denapmamenm Hena - @omonuka u cencopnas mexuxa,
Hena, Tepmanus, *Diaspective Vision GmbH, 3anvyxag-
@e, l'epvanus

OOBeKTHBHAS OIIEHKAa XPOHHUUYECKUX PaH, TAaKUX
Kak S3BBl HOT, C UCIOJIb30BAaHHEM HEHMHBA3HUBHBIX METO-
JIOB, UMEET BaXHOE 3HAYCHME IS JUArHOCTHKH, MOHH-
TOPHHTA PE3yJIbTAaTOB JICUCHUS U MO3BOMISIET YCOBEPIICH-
CTBOBAaTh CTPATETHIO JICUCHHUS.

ABTOpaMHU NMPHUBEICHO TEXHUKO-3KOHOMHYECKOE
000CHOBaHME HCIOJIb30BaHHS MHOTOCHEKTPAIbHON Ka-
MEpbl B COYETAHUM C THIEPCHEKTPAIBHBIM 30HAOM NPHU
OLIEHKE XPOHUYECKHX SI3B HKHUX KOHEUHOCTEH C aKIleH-
TOM Ha OKCUI'CHAIIUIO TKAHEH.

B uccnenoBanue BrimodeHo 60 manueHToB - 40
JKeHITMH U 20 My>X4uH. Bo3pacT MyX4HH cocTaBisn 46-
85 ner (cpeanwuii Bo3pact 65,8 ner), sxkeHuuH - 51-91 rox
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(cpenuuii Bo3pact 74,4 roma). Msmepenust B oOnacTu pa-
HEBBIX INOPAXKEHUI U NpUJIEekKAIIeH KOXKEe IPOBOJWINCH
¢ nomolnelo runepcnekrpainbHoro 3oHAa (HySkinll) u
MHOTOCIeKTpaibHOH kamepsl (DeMuk).

Pesynbrarel ucclenoBaHUSA JEMOHCTPUPYIOT
BBICOKYI0 BapHaOeIbHOCTh OKCUT€HAIINY B 00JaCTH SI3B
U OKpY’)KaroluX TKaHeH. /[aHHbIE METOABI IO3BONISIOT

HCCJE0BATENSIM CaMOCTOSITEIbHO OLIEHUBAaTh OKCH-
TCHAI[MI0 B MOBEPXHOCTHBIX M 00Jice TIIYOOKUX CIOSX
TKaHEH.

HeunBa3zuBHblE METOABI C HCIOJB30BAaHUEM
MHOTOCIICKTPAIIBHBIX U THIEPCICKTPAIbHBIX H300pa-
JKCHHUH MPEIaraloT HOBBIC BO3MOXHOCTH OOBEKTHBHOU
OLIEHKH XPOHUYECKUX PAHEBBIX MOPAKEHUM.

0gbogdy

Jbmgog gdols mboggbsiools sbsgnobo 3Msgomlidgd@®umo 3odg@ol s do3galidgd@d@ygmo bmbpols

dgaeegoon Jagrs jog@gdol  Jomboggmo [ymgegool

OO

3. 3099®3560, 5. Do0dyg, *x. IoOmEE0, . gm@obs

"o gbegb-gMo®ob-d@s0@0l sgogdogmo Lolfogam dmblo@smo, 0g@dsdmemyools
5 S gMaMEmA 00l (09350F5396@0, Mgbegbo, 29Mdsb0s; 2b53gE0(306M, dom- ©S gzMEMY0Y®O
Badbmmmaogdols aobgomodgdol Lobmgswmygds, m@mbogol s Lgblm@ygamo @g9]boz0l wg3s@@odgb@o,
0965, 3903560s;  *Diaspective Vision GmbH, bogn3bsgg, 90dsbos

Jombogymo  d@ogmdgdol, oo  dm@ols
330> gogGgdol  Fymgegdol,  mdogdHygco
Jgnobgds,o050b35boydo dgomegdols 3odmy-

969000 ©0s3bmlFogols s I P@bognmdols dgog-
3900l dmbodm@obyolomgol dgBow 3bodgbgmmgs-
605, 30650056, 0dgnggs 3 37@bsEmdols LEsGE 00l
Lo gaygmeols dgbodan gdbanmdsl.

330™m@960l dog®  Foddmeygbogmos dde-

3o U3gJBOgmo  3odgdol s J039@L3gdBe o
bobpol gafydgmo godmggbgdol  Hgdbogad-ggm-
bmdoggco obsdymgds Jggos goygdgdols  Jombo-
3aso Fyargegool @@mb, Jbmgoggdols mdboggboe-
305bg 5J39bB0m. Fodmygengaeos 60 35i3096@0 (40
- Joe0,20 - 3585 35(30). Fod535(3930L Sbsgo dgowpgb-
5 46-85 Fgeols (Lodygomm sbsgo - 658 {gano), Jo-

@90l - 5191 {geno (Lodygoem sbsgo - 744 {garo).

aobmadggdo d@ogmdols  dosdmTo  ©o
d0dgdsmg 3obby Hotegdmes Jo39mldgldHgeo
bmbwoon  (HySkinll) s ddsgoelidg]d@gmo  go-
dg@om (DeMuk).

33930L 39 go0m yedmgmobes mbo-
3960300l domogo @sdogmds Fymyagdols sGg-
‘do o sbeml dpgdemy Jumgoen gddo. s@bodbyeo
dgomegdo 333935098 sdaggl  Jlmgoggdols
bgsdo@ym s YRaM eads ¢96g6do mJLogygbe-
300l ©odmY 0gd@s© Aoblobmgdols Lodysag-
b5l 5Mo0bgoboydo Jgmmegdo FBsgeelildg]®H -
o s 303g0lL3gdAoagmo  asdmbsbyegdgdols
30dmy9bgd00m odanggs JOmbosymo d@ogmdgdols
0509JB 90 ggobgdol sbogn Yglsdargdarmdgdl.

HNCUXOTEPAITEBTUYECKHUE UHTEPBEHIIU BO BPEMS ITEPBOI'O 2ITU304A IICUXO3A
Y BOJIBHBIX C AYTOAT'PECCUBHbBIM INIOBEJEHUEM

Mynpenko WU.T., IToranos A.A., CornukoB /[I.[1., Konenko O.U., KmbiTa A Il

Cymckuti 20cy0apcmeeHHblll YHUGEPCUmen, MeOUYUHCKULL uHcmumym, Yxpauna

PocT ypoBHS caMOyOMIICTB M CyHITHIaIBEHOTO
moBenenus (CII), mpoucxoadmmux B MHpE IUKTYIOT HE-
00XOMMOCTB TIPOBE/ICHHS YIITyOJIEHHOTO U3Y4YEHHS 9TOH
TIPOOJIEMBI B Pa3IMUHBIX CTPaHaX, pa3padOTKH HAIMOHAb-
HBIX TIPOTPAMM TI0 PEBEHIMH. BOpocs! u3ydeHus mpe-
TUKTOPOB U pa3paboTka 3PPEKTUBHBIX METOIOB TePAITUN
1 IPOQHIIAKTHKH ayToarpeccuBHOro moseaeHus (All) mo
cell IeHb SBJIAIOTCS OCHOBHBIM HAlPABIEHHEM CYHIINIO0-
JIOTHYeCcKuX uccnenoannii [1,2,4,5,11-15]. YcranosieHo,
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YTO K IICUXONATOJIOTHYECKUM TPEAUKTOPaM CyHIHAAIb-
HOTO MOBEJCHNS Y OOJIBHBIX C IEPBBIM 3ITU30/[0M IICHX032a
(ITI12) otHocsaTcs cuaapoM Kammmackoro-Kiepam6o,
JeTPeCcCUBHAs CUMIITOMaTHKa, 00CECCHBHO-KOMITYJIb-
CHBHBIC CHMIITOMBI, KOHIICNITYaJlbHas Je30praHu3anus,
MICHXOMOTOPHOE BO30Yy’K/ICHHE, HAPYIICHHS B SMOIHO-
HAJBHO-BOJICBON cepe, BereTaTuBHAs TUCHYHKIUS, CY-
UIUIAIBHbIE TONBITKH B IponuioM. K rncuxonornyeckum
JeTepPMUHAHTaM ayTOarpecCHBHOTO NOBEICHUS OTHOCSTCS
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Takue 0COOCHHOCTH MAalMEHTOB, KaK CHI)KEHUE 3a00ThI
0 CBOEM 3J0pOBbE 32 CUET (POPMHUPOBAHUS CYHIIH-
JTalbHBIX HaMEPEHUI; TPEBOXKHO-MHHUTEIbHBIC YEPTHI
XapakTepa co CKIIOHHOCTBIO K caMOOHMYeBaHUIO, C pa3-
JIPaXKUTEIBbHOCTbIO, HEPBO3HOCTBIO, HEYBEPECHHOCTBIO B
cebe; HeoCTaTOYHas CACPKAHHOCTh, UMITYJIbCUBHOCTb,
MaKCHUMaJIU3M, BIIACTHOCTb, HU3KUI CAMOKOHTPOJIb, IMO-
LMOHAaJIbHAsI XOJIOAHOCTh, N30MPATEIbHOCTh KOHTAKTOB,
CKJIOHHOCTb K COLIMAJIbHOM U30J1IUU U UHTPOCIEKLUU
[1,2,5]. [omomp manueHTaM JOJKHA OKa3bIBAaThCA B
paMKax KOMIUIEKCHOM HEOTI0KHOM CYyHULIMI0JIOTMYECKOM
nomoinn (KHCII), Bkitouatomieit B ce0si HEOTIIOKHYIO
¢dapmako- n ncuxorepanuio. K nmpuueabHsIM MeTOAaM
ncuxorepanesTuyeckoil koppexkuuu CII otHOCHTCSH
Kpu3ucHas ncuxotepanus [3,8,9,10,14]. 3agaun kpusuc-
HOH MCUXOTepanuy CXeMaTHYHO MPEACTaBICHBI B BU/E
WHJIUBUJYaJIbHOW MPOrpaMMbl, BKJIIOUAIOUIEH 3Talbl
KPU3UCHOU MOJJEPKKH, KPU3UCHOIO BMEILIATENILCTBA,
MOBBILICHHS YPOBHA ajantanuu. B nannoi padore sta
MOJIeNIb B35iTA 32 OCHOBY, Kak HauOoiee 3ddexTuBHas
JUISL KOPPEKIIMU CYHMIIMJJOONACHBIX COCTOSIHUN y 00JIb-
HBIX C IEPBBIM MICUXOTHYECKUM 31H30710M. Ha ocHOBaHMN
BBISIBIICHHBIX HAMM MPEIUKTOPOB ONPEAETICHBI MaTOICH-
XOJIOTHYECKHE «MUILEHU» Ui (apMako - U MCUXoTe-
panuu. Tak, ncuxorepanus y JHUIl C CYHLIHAATbHBIM
noeneHuem ¢ I3 momxkHa OBITH HampaBlicHa Ha
KOPPEKIUIO NMCUXOMaTHIECKUX 4epT xapakrepa (mo-
BBIIIEHUE COLUMAJIBHON ajanTanuu, CTPYKTypHUpOBa-
HUE U NPUHSTHE COLMAIBHBIX HOPM); (OPMHUpPOBAHHE
YIOBJIETBOPEHHOCTH COCTOSHUEM 310POBbS, OTHOLLE-
HUSIMHU C OKPYKAIOUIMMHU U pealu3aluio B AyXOBHOH
chepe; KOPPEKIUIO HAPYIICHUH B MEXKINUYHOCTHOM
B3aMMOJCHCTBHUH C OKPYXAMUMU (opMUpOBaHUE
JIOBEPHUS K OKPYXKAKOUHUM, pAaCIIMPEHUE MEXKIHY-
HOCTHBIX KOHTAKTOB, TOBBIIIEHNE AKTUBHOCTHU MallU-
€HTOB B COIIMAIbHOM B3aMMOJICHCTBUM); CHUIKCHHE
(GHUKCUPOBAHHOCTH Ha COMAaTHYECKOM COCTOSHUH;
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BOCCTAHOBJIEHHUE KOHTPOJIS HaJ UMIIYJIbCUBHOCTHIO,
MOBBIIICHNUE PEUIUTEIBHOCTH, OPTaHU30BAHHOCTH |
COCPEOTOYCHHOCTH MPU TOCTHKEHUHU ONPEICICHHBIX
neseit; GopMUpOBaHUE AKTUBHOM MO3UIIMH MTAIIUEHTOB.

Ienp uccnenoBaHus — HAa OCHOBAHHUHM BBIJICJICH-
HBIX IICHXOMATOJIOTHYECKUX MPEIUKTOPOB pa3padboTarh
NpUILeJIbHbIE METOJbI HEMEIUKAMEHTO3HOMW npodu-
JAKTHUKHA ayTOarpecCUBHOTO MOBEJCHUS y MAIlMCHTOB
C TIEPBBIM ICHUXOTHYECKHUM DMU30/I0M M OLEHUTh UX
3 HEeKTUBHOCTS.

Matepuana u MeToabl. [ TOCTHXKEHUS MO-
CTaBJICHHOW LI€JTM HAMM MCCIIOJIB30BAJICA KIMHUYECKHH
METOJI, BKJIIOUAIOUINH TPaJUIIMOHHYI0 KIMHUKO-TICUXO0-
MaTOJIOTHUYECKYIO OLIEHKY COCTOSIHMS TMAI[MeHTOB M IICH-
XO/IMa-THOCTHYECKHI: MOAU(UIIMPOBAHHAS METOANKA
OILIGHKH BBIPA)KEHHOCTH ayTOArpECCHUBHBIX MPEIUKTOPOB
(mpecyuIuaansHOTrO CHHAPOMA).

[TonyuenHsie pe3ynabrarbl 00pabOTaHbI ¢ ITOMO-
IIbI0 METO/Ia MareMaTuueckol cratuctuku «Excel» Ha
MEPCOHATIEHOM KOMITBIOTEPE C HCIIOJIb30BaHUEM Bapua-
IIHOHHOTO psiJia C TIOJICYETOM CpeIHel apu(pMeTHUECKOM
BEJIMYUHBI, CTAHAaPTHO OIIMOKHU cpeHero apudmernye-
CKOT0. J[0CTOBEpHOCTD Pa3nyMs OLIEHUBAJIACH C TIOMOIIBIO
kputepust CTeioneHTa (t).

O6cnenoBano 100 manueHTOB, MOCTYMUBIINX B
CyMmckuii 00J1acTHOW KJIMHUYECKOH TCUXOHEBPOJIOTHYE-
CKHMM JUCHAHCEPEC KJIMHUKOW MEPBOr0 NCUXOTHYECKOIO
snu3ona. M3 nux 58 maruentoB umenu CII (Mbiciou, Ha-
MepeHHUsl, TIOTBITKH), OCTalIbHBIE 42 (0€3 ayToarpecCuBHOTO
MIOBEJICHNUS) COCTABHJIN TPYTITY KOHTPOJS.

PesyabTaThl U ux o0cyxneHune. C IOMOIIBIO
TecTa BBIPAKCHHOCTH ayTOArpeCCHUBHBIX MPEIUKTOPOB
(mpecynIuianbHBIM CHHIPOM) YIANIOCh BBIIBUTH OCHOB-
HBIE TICUXOIMATOJIONYECKUE COCTABIISIONIHE, YYaCTBYIOIINE
B popmupoBanuu All y nanuenros c T113.

JlaHHBIE TecTa CaMOOLICHKH BbIpaykeHHOCTH Al
(TIpecyMIMIaIbHOTO CHHIPOMA) TIPEICTaBIeHBI B Ta0uIe 1.

Tabnuya 1. Xapaxmepucmuxu bIpasiceHHOCIU aymoazpecCugHux npedukmopos y bonvuvix ¢ I1119 (M+m, ¢ bannax)

I'pynnsi

AyToarpeccuBHbIe IIPEIUKTOPBI

ooabHble ¢ AIl, n=58

o0oabHbIe 0e3 AIL, n =42

AyToarpeccus 14,60+1,67%*ec0e 5,66£1,07*e00e
Arpeccust 11,40+0,88% % 6,54+0,70%e
My IbCUBHOCTh 7,86+£0,63 % 4,00+£0,55%e

AddexTuBHbIe HAPYIICHHS

22,05+1,48%*ee

11,04+£1,47%.

Cy’KeHHue U pacCTPOUCTBO KOTHUTHBHBIX (DYHKIIAH

18,30+0,93%*

11,54+1,43%.

CyXKeHHe U pacCTpONCTBO MEKIMYHOCTHBIX KOHTAaKTOB 13,08+0,80%%*e 8,20+0,74%e
BereratuBHbIe paccTpoiicTBa 17,48+1,16%*eee 11,54+1,43%eee
Jloxb 10,30+0,81 8,20+0,81

npumeuanue: 1. (*) — neexkas cmenenv evipasxcennocmu npusHara. 2. (**) — ymepennas cmeneis.
3. (***) — 6vicokas cmenens 4. (¥***) — maocenas cmenens 5. © - docmoseprocme paznuyull
MeAHCOY ZHAYEHUAMU 8 OCHOBHOU U KOHMPOAbHOU epynne Ha yposne (p<0,01).
6. *°* - 00CMOBEPHOCIb PAZTUYULL MENHCOY 3HAUEHUAMU 8 OCHOBHOU U KOHMPOTbHOU 2PYNNAX HA YPOBHE
(=0,001). 7. *** - docmosepHOCmb PA3IULULL MENCOY ZHAYECHUAMU 8 OCHOBHOU U KOHMPOILHOU SPYANAX HA YPOBHE
(p=0,05). 8. **** - docmoseprocms paznuyul Mexcoy 3HAUEHUAMU 8 OCHOBHOU U KOHMPOIbHOU epynnax Ha yposre (p<0,005)
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AHanu3 pe3yabTaToB METOANKH CAMOOIICHKH BbI-
PaXXEHHOCTH ayTOAarpeCCHBHBIX MPEIUKTOPOB TTO3BOJIHII
omnpenesuTh oomue s nanueHToB ¢ [1I13 ocodbeHHOCTH
(tabmmua 1). Tax, 1 BceX HCIBITYEMBbIX OBIIIO XapakTep-
HO HaJM4YHMe HApYIICHWH B KOTHUTHBHOU M a)eKTUBHOM
chepax (18,30+0,95 6amra B ocHoBHOU 1 11,54+1,43
0asuta B KOHTpOJIbHOM Tpymmax; 22,05+1,48 u 11,04+1,47
0ajuta COOTBETCTBEHHO), a TAKXKE Cy)KCHHE M HapylIeHUE
MEXKIUYHOCTHBIX KoHTakToB (13,08+0,80 u 8,20+0,74
COOTBETCTBEHHO). Hu3kMe mokasaTtesin Mo ImIkaje JIKH
CBHETENIBCTBYIOT 00 HCKPEHHOCTH MAIIMEHTOB B OMHCAHUH
CBOMX IIEPEIKUBAHUI.

V¥ mamuentos ¢ All mo BceM moka3aTemnsiM OT-
Meyallach YMEpPEHHasi CTETeHb BBIPAKEHHOCTH TPECyH-
UIaJIBHOTO CHHPOMA, TOT/a Kak It 00nbHBIX 0e3 ATl
XapakTepHa HU3Kasl CTeNEHb BBHIPAKEHHOCTH ayToarpec-
CUBHBIX MpPeAUKTOpoB. Tak, mms mauueHToB ¢ AIl Obutn
XapaKTepHbI TaKKe 0COOCHHOCTH KaK Cy)KeHUE KOTHUTHB-
HbeIx (yHkiui (p<0,001), u3deranue MEKIMYHOCTHBIX
koHTakToB (p<0,001), Hannune apdexrusubix (p<0,001)
u BeretatuBHBIX (p<0,01) HapymeHuil, ymepeHHas BbI-
pakeHHOCTh ayToarpeccuu (p<0,001) u UMITynbCUBHOCTH
(p=0,001).

[Tomy4eHHbIe B pe3yibTaTe UCCIeI0BaH s TaHHbIC
CBUJICTENILCTBYIOT O TeCHOM B3auMocBs3u All ¢ paznuu-
HBIMH TICHXOINATOJIOTHUECKUMH HapyieHusiMua. Cyniu-
JaJIbHBIC TOMBITKHA y O0nbHBIX ¢ [II1D peanusyrorcs Ha
BbICOTE ap(heKTUBHBIX KOJIEOAHHI, UMITYIbCUBHO, Ha ()OHE
HapyLIIEHHOTO BOCIPHUATHS OKpYKarolel I1eUCTBUTENb-
HOCTH, HapyUICHUs] KOMMYHHUKATHBHBIX CIIOCOOHOCTEH.
CocrositHHE CONPOBOX/IACTCSI BHIPAXKEHHBIMU BEr€TaTHUB-
HBIMU CUMIITOMaMH: TOJIOBHOH 00JIbI0, TOJIOBOKPYKEHHEM,
TPEMOPOM KOHEYHOCTEM, MOBBIIIEHHONW MOTIMBOCTHIO,
adPeKTOM CTpaxa U TPCBOTH.

Ha ocHOBaHMM BBISIBICHHBIX HAMU PEIUKTOPOB
OITpe/IeIICHbI MTATONICHXOJIOTMYECKNE «MUILICHI 115t (hap-
MaKo- M IICUXOTEparuH.

Takum oOpaszom, ocHoBHOU menapto KHCIT
SBUJIOCH CHHIKCHUE BBIPAKEHHOCTH a)(PEKTUBHBIX M
KOTHUTHBHBIX HAapyIICHUH, BET€TATUBHBIX JUCQYHKINH,
NO3UTUBHOW CUMIITOMATHKH, a TaK)K€ BOCCTAHOBIICHHE
MEKJINYHOCTHBIX B3aMMOOTHOUICHUH C OKPYKAIOLIMMHU,
CHIDKCHHE arpecCHy W MMITYJIb.CUBHOCTH KaK BEAYIIUX
NICUXONATOJOIMYECKUX MPEIUKTOPOB (OPMUPOBAHHS U
permauBuposanus All [2].

Bcero ncuxoreparneBTuuecKoe JieueHue Moy du-
7 58 ManMeHTOB OCHOBHOMW TPYMIIBI C CYyHUIMAAIbHBIMU
nposiBiIeHUsIMU (32 GOJNBHBIX JKEHCKOTO M 26 MYKCKOTO
nona). [loxaepkuBaromas CUXoTepanusi MpoBOANIACH
napauiesibHO ¢ (hapMaKoTepanuei aTUIHBIMA HeHpOJIeTI-
TUKaMH 1 aHTuaenpeccantamu kiacca CMO3C, kotopsie
SIBJISIIOTCSI ITperiaparaMu BbIOOpa JUIst KYITUPOBAHHMS U TIPO-
(UIIaKTHKK cOCTOSIHMIMA, 0OycnosnuBatomux All

BonbimacTBO nauentos (79,30%) Obu1H MOJIO-
noro Bo3pacta (20-39 siet). Cpenuii Bo3pact O0JIBHBIX CO-
ctaBui 27,18+1,04 roga. Cpenu moy4aBmnx nIcuxorepa-
NEBTHUYECKOE JICYSHHUE TPeo0Iaialiv JINIa ¢ NapaHOUIHOM
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hopmoii mmzodpenuu - 16 (27,6%) nanueHToB, C OCTPHIM
MOJUMOP(HBIM MICUXOTHYECKUM PACCTPOUCTBOM - 22
(37,9%) 6onbHBIX, MaHH(ECTOM ITPOCTOH HOPMBI IIH30(-
pernu - 13 (22,4%) 60nbHBIX. OCHOBHAS YaCTh MAI[ICHTOB
(65,50%) He cocrosina B Opake, 19,00% nanueHToB ObLTH
pas3BeeHHBIMU 1 JHIIb 12,10% - nmenu cynpyra(y). bois-
muHCTBO narueHToB ¢ AIl umenu cpennee odpasoBanue
—68,90%. [Tpu aToM 36,20% MaIMEHTOB HE UMEJIH PAOOTHI.
KoH]HKTBI CeMEHHOT0 M MHTUMHO-JIMYHOTO TUIAHA BBISIB-
nensl y 67,13% manuenToB. Y oCcTalbHBIX, TOBOAOM JIS
CYHMIIMIOOMACHBIX KPU3UCHBIX COCTOSHUN OBLIM: TOTEps
pabotel (56,15%) u cBsi3aHHAS C 3THM HEYIOBJICTBOPCH-
HOCTh MaTepuajbHO-OBITOBBIMU ycioBusMH (45,82%),
MCUXO0-3MOIMOHaNIbHOE nepeHanpsikenue (38,97%), a
Takke yrpara omuskux (11,02%), cocrosiHre 310pOBbs
(9,78%) u xoHpUKTHI Ha padote (14,66%).

Hust koppekuuu u npodunakruku CIT mbr
UCIIONIb30BAIN UHIMBHIYaJIbHbIE (OPMBI IICUXOTEPAITUH
¢ nuddepeHIUPOBAHHON HAIIPABICHHOCTHIO MCUXOTE-
paneBTuyeckoro mporecca. C IOMOIIbI0 CUXOTepanuu
pelanuch CIEAYIONIME BOMPOCHL: CO3aHUE aeKBaTHON
JIMYHOCTHOM YCTaHOBKH OOJIBHOTO Ha 00JI€3HB U TEpaIlnio;
MOBBIIIEHNE TOJIEPAHTHOCTH OOJIBHBIX K AMOIMOHAIb-
HO-CTPECCOBBIM CHUTYaIMsAM; COI[MAJbHAas aKTHBAIU:
(hopMupoBaHUE JIOBEPHs K OKPYKAIOIIUM, PaclUIMpPEHUE
MEXJIMYHOCTHBIX KOHTAaKTOB; MOBBIIICHHE COLMATIbHOM
aJanTalyuy ¥ aKTUBHOCTH MAaIlMEHTOB B COLHAJIEHOM B3a-
nMozeicTeum [3,6-8,13].

Pemenue mocTaBleHHBIX 3a/7a4 MBI Hadyald C
UHNBUAYaJIBHBIX ICUXOTEPANEeBTHUCCKUX Oece AT co3-
JIaHUSl aJICKBaTHBIX IMYHOCTHBIX YCTAHOBOK Ha OOJIE3Hb U
MIPOBOAMMYIO TEPAITHIO.

ITpu 3TOM B IEpBYIO OUEpEab PELIAINCH 3a/1a4H,
CBsI3aHHBIE C (hapmakoTepanueil: o0ydeHne OOJNBHBIX H
YJICHOB UX CeMeH K PAaCMO3HABaHUIO PAaHHUX MPH3HAKOB
obocTpeHus; BbIpabOTKa 0CO3HAHMS HEOOXOAMMOCTH
JUTUTENIBHOTO IIpHeMa JICKapCTB; MOBBIIIICHNE KOHTPOJIS CO
CTOPOHBI MAIEHTOB 32 3()(YEKTUBHOCTHIO JICUCHHS; TIPH
TMIOJTHOM OTKa3€ OT MpHeMa JIEKapCTB COXPaHATh ICUXOTepa-
MEBTHYECKHUI KOHTAKT JUisi 00Jiee paHHEro BMEIaTesIbcTBa
B CJIydae peruuBa.

Tepanust ocyIiecTBIAIACh B UHAUBHTyaTbHON
(hopMe 1 BKIIOYaJIa ATaIbl: KPU3UCHYIO MOJJICPIKKY, KPHU-
3HCHOE BMEIIATEILCTBO U TIOBBIIIICHHUE YPOBHS aAaNTalluu
y 6ombHbIX ¢ [IT12.

Ha »Tane xpu3nucHON MOgAepKKH HEOOXOIUMO
OBLIIO YCTAaHOBJICHHE TEPANEBTUUYECKOTO0 KOHTAaKTa, pac-
KPBITHE CYUIMIOONIACHBIX MEPEKUBAHUI OOILHOTO U MO-
OuIM3aIysl aJarTHBHBIX BAPHAHTOB KOMIUHI-TTOBEACHUS
W JIMYHOCTHOM 3aIllUThI MAIUEHTA.

Ha stamne kxpu3ucHOro BMenareabCTBa OCHOBHBI-
MM LIEJISIMH CITY)KHMJIM KOTHUTUBHBIHA aHaJIM3 HEOIpOOOBaH-
HBIX CIIOCOOOB PEIICHUs] KPUZUCHOM NMPOOJIEMBI, BBIsIBIIC-
HHE HEeaIalTHBHBIX KOTHUTHBHBIX MBICIICH, OJIOKHPYIOLIHUX
OIITHMaJIbHBIE CIIOCOOBI Pa3pelIeH s KpU3UCHOM CUTYaIH
W KOPPEKIHs HeaAanTHBHBIX KOTHUTHBHBIX MEXaHH3MOB

[3.8,10,14-16].
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Ha sTamne noBbIneHus ypoBHs aJanTaluu npo-
BOAMJINCH MOBEACHUYECCKUH TPEHUHI HEOMPOOOBaHHBIX
CIoco00B pazpenieHus MpoOJIeMHON CUTyalnu, Tpe-
HUHTH, HallpaBJICHHbIC HAa TOBBIIICHUE TOJIEPAHTHOCTH
OOJBHBIX K OMOIMOHAJIBHO-CTPECCOBBIM (hakTopam u
yIaydiieHue peconuanuzanun namueHton c 1113, ocy-
LIECTBIATACH CeMeHas MCUXOTepanus ¢ POACTBEHHU-
KaMH MaleHTa.

Tak, Ha dTaNe KPU3UCHOU NOOJepICKU TIPH YCTa-
HOBJICHHH T€PANIEBTUYECKOTO KOHTAKTA TPUMEHSIICS IPUEM
BbICHylmMBaHus. Ha 3ToMm aTare paboThl MCKIIOYAIUCH
KOH(POHTALUS U JIPyTUE aKTHBHBIE JIEMEHTHI IICHXOTe-
panuu. IlcuxoTepaneBTudeckue 3aaddl yCTaHOBICHUS
KOHTAKTa M PACKPBITUS CYHIIUIOOMACHBIX MEPEKUBAHUI
CUHTAJINCH PEATU30BaHHBIMHU, KOT/1a, HECMOTPS Ha YCHITUS
TICUXOTEpAarneBTa U MPUMEHEHHE UM TeXHUKH KJIaCCHYECKON
BepOasM3aIyy U u30upareibHON BepOanu3anuu (00001a-
IOIIHME BBICKA3bIBAHUS MICUXOTEpANeBTa KacaroTcs TOJIBKO
TPaBMUPYIOIIEH CUTyalluH, APyTUe K€ TeMbl UTHOPUPY-
I0TCS1), TALIUEHT CaMOCTOSITENIFHO TePeCcTaeT TOBOPUTH Ha
TPaBMHPYIOIILYIO €r0 TEMY U CaMOCTOSITEIILHO BBIOMPAET
JIpYyTYI0 TeMy JJIsl 00CYKJeHHUs. 3aja4a yCTaHOBJICHUS
TEpaneBTUYECCKOTO KOHTAKTa U MPHUEM BBICITYUIUBAHUS
TpeOoBajM B HEKOTOPHIX citydasix 4-5 ceancos. Jlanee pea-
JIN30BajIach TeparneBTHYCCKas 3a/1a4a aKTyaau3aliy ajiar-
THUBHBIX BapMAHTOB KOMMHHI-TIOBEICHUS U JTUYHOCTHON
3alUTHI MalueHTa. Peanu3sys 3Ty 3a1ady, NCUXOTepareBT
oOpartnan BHUMaHHe NalMeHTa K IPOLLIBIM JIOCTHKEHUSIM
U OyayuiuM nepcrekTuBaM. [IposiBiICHUS JTUYHOCTHON
HECOCTOSITEIbHOCTH TMAllMEHTa HE MHTEPIPETUPOBAINCH
1 HE aHATU3UPOBAINCH. 3a7a4l KPU3UCHON MOAJICPIKKU
CUMTAJINCh BBIOJHEHHBIMH, KOTJIa KyIHPOBAJIUCH ad-
(eKTHBHBIC MEPEKUBAHUS, YTO 3HAYUTEIHHO CHUKAJIO
aKTYyaJIbHOCTh CYHIIM00MACHBIX TEHACHIIUH 1 ITO3BOJISIO
NEPEUTHU K KOTHUTUBHOM NIEPECTPOMKE, OCYILECTBIAEMOM
Ha BTOPOM 3Tare KPU3UCHON TePaIuH - 3Tare KpU3UCHOro
BMEIIIAaTEIbCTRA.

Kpusucnoe emewamenscmeo npoBOIUIOCH C
LIEJIbI0 PEKOHCTPYKIMU HApyUIEHUH B MUKPOCOLUAIbHON
cdepe nanueHTa U KOrHUTHBHOW TIEPECTPOIKH ero npe-
CTaBJICHUH O MPUYHMHAX U MyTsIX BBIXOJA U3 Kpusuca. Kak
n3BecTHO, popmupoBanue All mperepnieBaeT Tpu dTana:
KOTHUTHBHBIH (CyMINAATBHBIC MBICIIH ), TOTOM IIPUCOEAN-
HsieTcst ah(PeKTUBHBIN KOMITOHEHT, Y4TO MPUIAET HEeraTuB-
HYIO0 SMOIIMOHAJIBHYIO OKPAacKy CyMIUAATIBHBIM MEepekKu-
BaHUSM, H J1aJiee - peain3aiys CyuIuJalbHbIX HAMEPeHU
yepe3 BHEIIHEMOBeAeHUYeCkHe akThl. OHUM M3 BHJIOB
[ICUXOTEpaIuy BO3JEHCTBYIOLIECH HA BCE TPU KOMIIOHEHTA,
SIBIISICTCSI KOTHUTHUBHAs Tepanus A. bexka. ITyrem Bo3aeit-
CTBUS HAa KOTHUTHUBHBIA KOMIIOHEHT OHA ONOCPEAOBAaHHO
peryiaupyeT 3MOIMOHATIBHBIC PEaKIIUU 1 BO3/ICHCTBYET Ha
nosezieHue. OCHOBHBIMU 33/1auaMH KOTHUTHBHOMN Tepanuu
SIBTISTFOTCSI BBISIBJICHHE U KOPPEKITHS HEaTaNTHBHBIX MBICTICH
Ha MpoayKTUBHbIE. C IMOMOIIBIO MTOBEIEHUYECKUX TEXHUK
MIPOBOJIUTCS MOJETHPOBAHUE MPUEMIEMOr0 MOBEICHUS
B KpU3UCHOHM cutyanuu. Y marueHToB ¢ All (ocHOBHas
rpymmna, n=>58) KOrHUTUBHAs NepecTpoiika u GopmMupo-
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

BaHHE HOBBIX BAPHAHTOB MPEOIOJICBAIOIIEIO TTOBEICHUS
MPOUCXOIMIH B TeueHue 15-20 ceaHCOB JTUTENBHOCTHIO
30-40 munyT. Ha sTane kpu3ucHOIN MOAIEPKKH MBI ITPO-
BOJMJIN BBISIBICHHE «aBTOMATHUECKHUX)» OTPHUIIATEIBHBIX
MBICJIEH, 00yCIIOBIMBAIONINX CYHIMIAIBHOE MOBECHNUE,
4acTo He 0CO3HaBaeMoe OObHBIM. [lanmenTam npearanm
3aIMChIBaTh CUTYallUH, KOTOPBIE BBI3BIBAIOT TUCKOMQODT,
B OJIHY KOJIOHKY, IMOIIMH, KOTOPbIE BO3HUKAIOT IPHU 3TOM,
B JIPYT'yI0, COOTBETCTBEHHO MBICIH - B TpeThio. Takke
BBISIBJICHHE HEAJaNTUBHBIX MBICTICH MPOUCXOANIO IyTEM
HaBOASIIMX BONPOCOB B XOAE COKPATHMYECKOTO THAJIOra.
Takum 00pa3zom, NalMEHTHl HAYMHAIM OCO3HABAThH Hera-
TUBHBIC MBICITH. BBISIBIICHNE 1 KOPPEKIUS HeaJanTUBHBIX
KOTHUTHUBHBIX MBICTICH, TPUBOASIINX K PA3BUTHIO CyHIIU-
JTAJIBHBIX MEPeKUBAaHUI U CIIOCOOCTBYIOIIMX PELUANBAM
CYHIIUA00MACHOTO PUCKA, OCYIIECTBISIIUCH, PEXKIE BCETO,
B OTHOILICHUH CYHIHIOT€HHOM yCTAaHOBKH - IPEACTABICHUS
o OoJblield, 4eM COOCTBEHHAs JKHU3Hb, 3HAYUMOCTH TOM
WM MHOH nleHHocTH. [lanee, MeToioM abcTparupoBaHus,
CpaBHEHUSI C APYTUMH, JIeKaTacTpOPH3aiH Y MAIUEHTOB
¢ [ITID ¢ ATl BeIpabareIBaIUCh OTAAJIEHUE OT HETaTUBHOM
MBICITIH 1 ()OPMHUPOBaHHE HOBBIX MEXaHU3MOB ITPEOI0JICBa-
IOLLETO TIOBECHUSI B KpU3UCHOM cuTyanuu. Ha stane kpu-
3MCHOTO BMEIIATEILCTBA PACCMOTPEHHE HEOTIPOOOBAHHBIX
Croco0O0B pelIeHus TPoOIEMBbI, KaK MPABUIIO, BKIIIOYAIIO
MOMCK JIMIl M3 ONMKAaWIIET0 OKPYKEHHS, C KOTOPBIMH
MAaIMeHT MOT Obl C()OPMHUPOBATH HOBBIC, HCOOXOAMMBIC
€My 3Ha4MMbIC OTHOILIEHHMs, OOJIErdarolue eMy MUKpPO-
COLIMANBHYIO aJaNTaIHIo.

Ha artane noswluuenus yposua adanmayuu npu-
MEHSTUCH PA3JINYHbIC BapUAHThI MOBEJACHUYECKOM MCHXO0-
Tepanuy, TPOBOANICA HHIUBUAYATbHBIN MTOBEICHUECKUI
TPEHUHT, KOTOPBIN peaqn30BBIBAICA Yepe3 CUCTEMY J0-
MaIllHUX 3a7aHuil nanuenty [4,7,13-15].

Jis pereHust CoruaabHbIX © KOMMYHHUKAaTHBHBIX
mpo6IeM HCHOIB30BAINCH KOTHUTHBHO-IIOBEICHYECKUE
METOJIbl: CTUMYJISIHS, COBET, pa3biICHEHNE U YyTOUHEHNE,
KOH(pOHTALMUs, 0OBEKTUBALIUS 1 MHTEPIPETAIHs, a TaK-
)K€ TPEHUHT HE ONPOOOBAHHBIX MALMEHTOM CHOCOOOB
paspeleH st aKTyalIbHOTO MEKINYHOCTHOTO KOH(IIMKTA,
MOBBIMIAIONIUX YPOBEHBb COLMATIBHO-TICUXOJIOTHYECKOM
aganrtanuu [3,6,9,13-16].

TexHHuYecKue NMprueMbl KOTHUTUBHO-IIOBEICH-
YeCKOM ICHUXOTEpanuu OCHOBBIBAJINCH HAa HAyUYCHHUU
NalreHTa HOBbIM (OpMaM MOBEICHUS C JalbHEHIINM
MOJIOKUTETBHBIM NOJKperuieHreM. Hampumep, marueHTka
C HeaJJallTHBHON MBICIIBIO « HUYETO HE MOTY, 1 HUKYEM-
Has» B TajlaTe BBITIOJIHIIA KaKyl0-TO padoTy, O 4eM Belia
3anucH. Ha ceance y Bpada momydnia MoXBally U H3Me-
HEHHE pexnMa HaOJIIOICHUS] CO CBOOOJHBIM BBIXO/IOM.
Taxum oOpa3oM, y MaIlMEHTKH MPOUCXOAUT OCO3HAHUE
CBOEH COLMAIbHONW 3HAUUMOCTU U BO3MOXKHOCTH CaMo-
CTOSTENBHO cebst 00cmykuBath. [IprMeHsIack TaKkxke Me-
TO/IMKA KOH(PPOHTALMH U TIOCTETICHHOW JIECeHCUTH3AIIHY,
KOTJIa MaIMeHTa MOTPYy’Kalu B CPeay, KOTopasi BBI3bIBACT
HeTpUsATHBIE nepexuBanus. Hanpumep, OonpHOM ¢ Ope-
JIOM OTHOILEHHSI U OCYXKICHUs, YTOOBI yI0CTOBEPUTHCS
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Tabnuya 2. J[unamuxa nokazameneil 8blpaniceHHOCMU CYUYUOAIbHO20 PUCKA
U aymoazpeccusHvix npeouxmopos 00 u nocje npogedenus NCUXomepanesmuyeckoeo iedenus

IMauueHTHI ¢ MEPBHIM ITU3010M
Hccnenyemblie mapaMeTpbl mu3oppennn (n=58)
10 Kypca mocJjie Kypca
TCHXOTePaNun TCHXOTePanuu
CyuuuiansHeIi PHCK 30,31 +4,61% 25,74 +1,06*
Ayroarpeccus 14,60 + 1,68* 9,68 £0,67*
5]
E . Arpeccus 11,4+0,89* 6,45+ 041*
s
::'; S WMI1y/IbCHBHOCTD 7,86 +0,67% 4,24 +0,30*
=
é E CyXeHre KOTHUTHBHBIX (DYHKIINI 18,30 + 0,95 15,31+ 0,49
et
g 2 Cy:xeHne MEeXIIMYHOCTHBIX KOHTAKTOB 13,08 £0,81* 9,22 +0,40*
£ E
z AddexTHBHBIC HAPYILICHUS 22,05+ 1,51* 18,58 = 0,66*
BereraruBHble HapyIlIeHUs 17,48 £1,18 16,32 + 0,59

npumeuanue: * - p<0,05

B T0OPOKENIATETFHOCTH M HCKPEHHOCTH MEIIEePCOHAIa,
CIpammBai y KaXI0To U3 HUX 00 OTHOIICHHH K HEMY.
[Tomy4nB MO3UTHBHBIE OTBETHI, 0CO3HAJ HEJICTIOCTH CBOMX
o03peHmid. MeTonKa aexaracTpodu3aliuy 3aKodanach
B ITPOLyMBIBAaHIH CAMOT0O CTPAIITHOTO MCXO/Ia CIIOKHBIIICH-
Csl CUTyaluu ¢ 00BSICHEHHEM MHHUMAJIbHON BEPOSTHOCTH
Takoro ncxoxa. Msmennts AIl MOYKHO TTyTeM MOOIIPEHNUS
y TAIMEHTOB T€TEePOarpecCuBHBIX BApUAHTOB MOBEACHUS
B KPU3UCHOM CUTYallUH.

Haubomnee cloXHBIM 0Ka3aJI0Ch OCYIIECTBICHUE
3a[a4 Ha TOBBIIICHNE TOJEPAHTHOCTH OONBHBIX K dMO-
[IHOHAJIBHO-CTPECCOBBIM (hakTopam. JIJisi pemieHus 3TOi
3a[a4l UCTONB30BANIACh PAIIOHATBHYIO TICHXOTEPAIHIo,
KoTopasi 6bUIa MOCTPOEHa B (popMe Arajiora Mo MPUHITUITY
o0parHoii cBsi3u. C marueHTaMui 00roBaprUBaIUCh Pa3/IHy-
HBIE CUTYyallld, B KOTOPBIX Hamboliee pe3ko BBIIBISIACH
HX 3MOLIMOHAIIbHAsL HeCTaOWIILHOCTh. MbI TIOIPOOOBaN
PACKpHITh €€ IPUYNHBI U 1aTh a/IeKBaTHBIE 00Pa3Ibl Mo-
BeJIeHUECKON TakTUku. KpoMe nepecTpoilku OTHOIIEHUS
OOJIBHBIX K TICHXOTPABMHUPYIOIIIM CUTYAIHSAM, TIPOBOIHII-
CsI TAKOKe JICTANBHBINA aHAJIN3 OTHOIICHNUH, CIIOKHUBITUXCS
B CeMbe U Ha padoTe.

Hcnonb3ys ncuxorepaneBTUYECKUNE Ipolecc,
HaTIpaBJICHHBIN HA PECOIMAIN3AINIO OOJBHHBIX, BEAyIIEe
MECTO OTBOJWIIOCH CEMEMHOM IICUXOTEPAIINHU, MAKCUMaJIb-
HO IITyOOKO M3y4ast BHyTPHCEMEHHBIE OTHOIICHUS.

IIponecc ncuxoreparuu ¢ CeMbei CTPOUJICS, Kak
paboTa ¢ poJICTBEHHIUKAaMH OOJIbHBIX U OBbLIT HAIPABJICH HA:
1) pa3bsiCHEHHE CBSI3M MEXy IOBEICHHEM POICTBCHHUKOB
M COCTOSIHHEM OOJILHOTO;

2) CHWKEHHE YPOBHS BBIPAKEHUS dMOILMI, 0COOCHHO
KPUTHYECKOTO XapaKTepa,

3) pa3BHUTHE KOHTPOJIS 32 CBOUMH SMOIMAMH U BBIPAOOTKY
HOBBIX, OoJiee aIeKBaTHBIX ()OPM TTOBEICHUSI;

4) BBIpaOOTKY TPABWJILHOTO OTHOIIEHUS K MPOBOIUMOM
JIEKapCTBEHHOM Teparuu.

D dhekTHBHOCTh BHIOPAHHOW TAKTHKH WHIUBHU-
IyaJTbHOM TICHXOTEPANuy 00CYKIali C YIETOM JaHHBIX
MICUXOJMATrHOCTUYECKOTO 00cienoBaHus (METOAMKA
© GMN

OTIpeNieNIeHUs] CYHIIMIAIBHOTO PUCKA M OMPOCHHK BBIpa-
JKeHHOCTH ayTOArpeCCHBHBIX MPEIUKTOPOB) 10 U MOCIE
MIPOBEIEHHOTO Kypca IcuxoTepanuy (Tadbiuna 2).

Kak cBuzneTenbCTBYIOT pe3yJbTarhl 0Ka3arenei
Tabnuupl 2, 10 nedenust y 6onbHbIX ¢ [T puck CIT 0611
BBICOK M cocTaBiyisil B cpeaneM 30,31 6amra. [Tocne mpo-
BEJICHHOTO Kypca MCHUXOTEpaliy OTMEYajach MOJIOKHU-
TeNbHAs JUHAMHUKA: PUCK cyunuaa carsmics Ha 15,10% u
cocTaBui 25,74 Ganna, 4TO COOTBETCTBOBAJIO YMEPEHHOM
BeIpakeHHOCTH CP.

AHanu3 pe3yapTaTOB METOAUKH CaMOOIEHKH
BBIPQKCHHOCTH ayTOArPECCHBHBIX NMPEAUKTOPOB IMOKA3all,
yt0o y OombHBIX ¢ [1I1D ObuM BBIpaXEHBI HApYIICHUS B
KOTHUTHBHOH U aeKTUBHOM cdepax, a Takke CyKeHHUE
1 HapyUICHHE MEXJINYHOCTHBIX KOHTAKTOB. Jl0 jedeHus
OTMeJasiach yMEPEHHAs! CTETICHb BBIPAKSHHOCTH IPECYHITH-
JTATTBHOTO CHHPOMA 10 BCEM TTOKA3aTeIIsIM: CY’KeHHE KOTHHU-
TuBHBIX QyHKumi (18,3040,95), n30eraHne MeKITMYHOCTHBIX
koHTaktoB (13,08+0,81), BeIpaskeHHOCTh ah(HEKTUBHBIX
(22,05+1,51) m BereraruBHbIX (17,48+1,18) Hapymienuii, yme-
PpEHHas BRIpaXKEHHOCTH ayToarpeccud (14,60+1,68), arpeccrn
(11,40+0,89) n nmmynscuBHOCTH (7,86+0,67).

[Tocme mpoBeaEHHOTO Kypca ICUXOTEpanuu
OTMeUaIach MONOKUTEIbHAS JUHAMHUKA: CHU3MIACH CTe-
MEeHb BBIPAKCHHOCTH ayTOATPECCHUBHBIX MPEAUKTOPOB.
3HAYNTENFHO CHU3WINCH MOKA3aTeNn HapylmeHud B ag-
(dexruHOit chepe (18,58+0,66). Tax, y narpentos ¢ [11D
CHU3WJINCH TIOKa3aTelIHn Kak ayroarpeccun (9,68+0,67),
Tak u rerepoarpeccun (6,45+ 0,41). ITpu 3TOM CHU3MIICS
TaKXKe MOKa3zaTeldb MUMITYIbCUBHOCTH (4,23+0,30), uTo
MPOSBUIIOCH B TOBBIIIEHUH TOJEPAHTHOCTH K SMOIIHO-
HAJIBHO-CTPECCOBBIM (PaKTOpaM, KOHTPOJE HaJ CBOUMHU
MEePEKUBAHUSIMU M CHIDKEHUH UX ap(PEKTUBHOI OKPACKH
(p<0,001). OT™Meuanockr pacuIMpeHUE MEXITHIHOCTHOTO
B3aMMOJICHCTBHUS C OKPYKAIOIIUMH, HaJIa)KUBAaHHE OTHO-
meHui ¢ poacTBeHHuKaMu (9,23+0,40) 1 MONOKUTEIbHAS
JTUHAMUKA B COMaTHYECKOM COCTOSHHUM TMAI[EHTOB U MX
KOTHUTHBHOM cepe, OIHAKO JJAHHbIE H3MEHEHUsI He ObLITH
JIOCTOBEPHO 3HAYMMEI.
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BbiBoabl. OCHOBHBIMU 3a1a9aMH BTOPUYHON
MICUXONPOPHIAKTHKH Y JIUI] C BHICOKUM PUCKOM CyHIINa
BO BpeMsI IEPBOTO MCUXOTHYECKOTO AITU30/1a SBISIOTCS:
KyIHpOBaHHUE IENPECCUBHON CHUMITOMATUKH; KyIHUPO-
Banue cuHapoma Kanmuuckoro — Kiepam6o (4yBcTBa
BKJIAJBIBAHUS, OTKPBITOCTH M BHYLICHUS MBICIEH,
Opena pU3MYECKOrO M THITHOTHYECKOrO BO3CHCTBUS);
KyHNUpOBaHUE CHHPOMA JIepeaTu3allii; KOPPEKIUsA KOT-
HUTHBHBIX HApyIIEHUH (MTOBBIIIEHUE KOHICNTYaIbHON
OpraHM3aIy MPOoIecca MBIIIJICHUS, MOBBIIIEHUE KpPU-
TUYHOCTH); KyIUPOBaHUE MApAaHOUIHON CUMIITOMAaTHKU
(6penoBbie UIEH CAMOOCYKACHUS U CAMOYHUYKCHUS,
peayKuus uaen npecie0BaHusl, OTHOIICHUS, CHIDKEHUE
BPaXJeOHOCTH); KyMHUPOBAHHE 00CECCUBHO-KOMITYJIb-
CHUBHBIX CUMIITOMOB; KYITUPOBaHUE ICUXOMOTOPHOTO
BO30yX/ICHUSI ¥ BHYTPEHHETO OECIOKOHCTBA; KOP-
peKIUs HapyLIeHUH B 9MOLIMOHAIbLHO-BOJIEBOH cdepe
(TTOBBIIIIEHUE YPOBHS SMOIIMOHAIBHON YCTOHUNBOCTH
MaIMeHTOB, KOPPEKIU HETaTUBHBIX PacCTPOMNCTB);
KOPPEKIUs BETeTaTUBHBIX HAPYIICHUI; KOPPEKIIHA
NMCUXOMAaTHYEeCKUX 4epT XapakTepa (MOBHIMICHUE
colMaJbHOM aganTaluy, CTPYKTypHUPOBAHUE U MPHU-
HSATHE COLUANIbHBIX HOPM); GOPMUPOBAHHE YIOBIIET-
BOPEHHOCTH COCTOSIHHEM 3J0POBbsI, OTHOUICHUSIMHU C
OKPYXAIOIMUMU U HaJU4YUE peaau3aluy B JyXOBHOH
cdepe; KOPPEKLUHIO HAPYLUIEHUH B MEXIUYHOCTHOM
B3aMMOJICHCTBUU C OKpYyXaromumu (popMupoBaHue
JIOBEpHs K OKPYXAIOIUM, pAaCIIUPEHUE MEKIHY-
HOCTHBIX KOHTAKTOB, MOBBIIIIEHNE aKTUBHOCTH MaIu-
€HTOB B COLIMAJIbHOM B3aUMOJACHCTBHUH); CHUIKECHHUE
(GHUKCUPOBAHHOCTH HAa COMaTHYECKOM COCTOSHUH;
BOCCTAHOBJICHHE KOHTPOJS HaJ MMIYJIbCUBHOCTBIO,
MOBBIIIEHUE PEIIUTEIBHOCTH, OPTaHU30BAHHOCTH U
COCPEIOTOYECHHOCTH NMPU JOCTHUKEHUHU OTPEIeTICHHBIX
uenei; GopMUpoBaHUE aKTUBHOW MO3MIIMH MalMeH-
TOB. {114 neyeHust GONBHBIX C ayTOArpeCcCUBHBIM IO-
BEJICHUEM U PO UIAKTUKH CYULIMIOB [1EJIeCO00pa3HO
HCTO0JIb30BaTh KOMIUIEKCHYIO HEOTIOXKHYIO CYUIIUI0-
JIOTHUYECKYIO0 MOMOIIb, COCTOSIIIYI0 U3 HEOTI0XKHOMN
(dbapMako- U ICUXOTECPAIIUH.

Jns 60ABHBIX C BBICOKMM CYHIUIATbHBIM
PHUCKOM PEKOMEHJO0BAHO HMCIOJIb30BATh KPU3UCHYIO
MICUXOTEPANHUI0, COCTOSLIYI0O U3 ITANOB KPU3UCHOM
MOAAEPKKH, KPU3UCHOT'O BMEIIATEIbCTBA U MOBBIIIC-
HUs ypoBHs afanTtanuu. Hambonee apdexTuBHBIMU
JUIs TpOQUIIAKTHKN ayTOArpeCcCUBHOTO TOBEACHUS Y
JIUI] C TIEPBBIM MCUXOTHYECKUM 3MHU30/I0M SABISIOTCS
KOTHUTHBHAsA Tepanus beka U TeXHUKH, MOACTHPYIO-
mue noseaeHue no Jx. SIko6cony. IlcuxorepaneBTu-
YeCKOe JIeYeHUE CII0COOCTBOBAIO MOBBIIIEHUIO TOJIE-
PAHTHOCTH K AYMOI[MOHAJIBHO-CTPECCOBBIM Harpy3kam,
KOHTPOJIA HaJ CBOUMH NEePEKUBAHUIMU, YIYUIICHUIO
COIIMaNbHOM aKTUBHOCTH OOJBHBIX, a TaKXke Ipe-
OJOJICHUIO CUTYalMil, KOTOpBIE PaHbIIE BBI3BIBAIHU
SMOIMOHAJBHBIN TUCKOM(OPT.
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SUMMARY

PSYCHOTHERAPEUTIC INTERVENTIONS IN PATIENTS WITH AUTO-AGGRESSIVE
BEHAVIOR DURING THE FIRST PSYCHOTIC EPISODE

Mudrenko L., Potapov A., Sotnikov D., Kolenko O., Kmyta A.

Sumy State University, Medical Institute, Ukraine

In this article the formation of psychopatho-
logical predictors auto-aggressive behavior in patients
with a first psychotic episode were identified, which
became “targets” in the framework of a comprehen-
sive emergency suicide assistance to conduct the crisis
psychotherapy. The work was done on the basis of the
Sumy regional psychoneurologic dispensary, where 100
patients with a first psychotic episode were examined:
52 of them (core group) had suicidal symptoms and 48
(control group) had not. According to the test results
of severity of auto-aggressive predictors (pre-suicidal
syndrome) to clinicopsychopathological predictors
of auto-aggressive behavior include: the narrowing
of the cognitive function (p<0,001), the avoidance of
interpersonal contact (r<0,001), the presence of affec-
tive (p<0,001) and vegetative (p<0,01) violations, the
autoaggression of moderate severity (p<0,001) and

impulsivity (p<0,001). Patients of the core group with
the auto-aggressive behavior (n=58) completed a course
of a crisis psychotherapy comprising the stages of crisis
support, crisis intervention and increase the adaptation
layer. After a psychotherapy course levels of aggression
(6,45+0,41), auto-aggression (of 9,68+0,67), disorders
in the affective sphere (18,58+0,66) and impulsivity
(of 4,2340,30) decreased, which was manifested in
increasing tolerance to emotional stress factors, control
over their emotions and reduce their affective valence
(p<0,001). The expansion of interpersonal interaction,
the increase of patients social activity, the blood rela-
tionships establishment (of 9,23+0,40) was observed.

Keywords: first psychotic episode; auto-aggres-
sive behavior predictors; comprehensive emergency suicide
assistance; crisis psychotherapy; Beck’s cognitive therapy.

PE3IOME

INCUXOTEPAITIEBTUYECKHUE HHTEPBEHIIMA BO BPEMS ITIEPBOTI'O IIIN30/JA IICUXO03A
Y BOJIBHBIX C AYTOAI'PECCUBHBIM INOBEJEHUEM

Mynpenko W.I'., IToranos A.A., Coraukos /I./l., Kosenko O.U., KmbiTa A.IL.

Cymcxutl eocydapcmeennvitl yrusepcumem, meouyunckuti uncmumym, Cymol, Yxkpauna

B naHHO# cTarbe ONHCaHbl BBISBICHHBIC IICHXO0-
MATOJIOTUYECKHE IPESIUKTOPBI POPMUPOBAHUS ayTOArpec-
CHBHOTO ITOBEJICHHS Y OOJBHBIX € IIEPBBIM IICHXOTHYECKUM
SIU30/I0M, KOTOPBIE CTAIH «MHUILICHSIMI I IPOBEICHUS
KPHU3UCHOH IICUXOTEpaIiiy B paMKaxX KOMIUICKCHOH HEOT-
JIOXKHOM CYHIIMI0IOrHYeCKOi oMory. PaboTa BeIIOTHEHA
Ha 6a3ze CyMCKOro 00JIaCTHOTO MCHXOHEBPOJIOTHYECKOTO
JHcraHcepa, rae obcnenoBaHo 100 OONBHBIX C MEPBBIM
MICHXOTHYECKUM 3ITU30/I0M: M3 HUX 58 (OCHOBHAs TpyIIIa)
MMeITH CYHLUIaJIbHbIC POsIBIICHNUS, 42 (TpyIIa KOHTPOJIS)
He umenn. [lo pesynsraram TecTa BRIPaKCHHOCTH ayToa-
I'PECCUBHBIX PEIUKTOPOB (TIPECYHINIATBHOTO CHHAPOMA)
K KJIMHHKO-TICHXOIMATOJIOTMYECKUM MPEIUKTOpaM ayToa-
IPECCHBHOTO MOBECHHUS OTHOCSATCS: CY)KCHHE KOTHUTHB-
HbIX QyHKnui (p<0,001), n36eranne MEKIMIHOCTHBIX
koHTakToB (p<0,001), Hammuue appexruBHbIX (p<0,001)

© GMN

n BeretatuBHbIX (p<0,01) HapymeHui, ymMmepeHHas BbI-
paskeHHOCTSH ayToarpeccuu (p<0,001) 1 UMITyTHCHBHOCTH
(p<0,001). ITameHTHI OCHOBHOM TPYIIIBI C ayToarpec-
CHUBHBIM TTOBEICHHEM (n=58) mponum Kypc KpH3UCHOMH
TICUXOTEPAIny, COCTOSIIECH U3 3TANOB KPU3UCHOM IMOJI-
JIEPKKH, KPU3NCHOTO BMEIIATEIbCTBA U TOBBIMICHUS
ypoBHs agantanuu. [Tocie Kypea nneuxorepaniy CHU3MICS
ypoBeHs arpeccuu (6,45+0,41), ayroarpeccun (9,68+0,67),
HapymeHuii B apdexruBroit chepe (18,58+0,66), mMITymnb-
cuBHOCTH (4,23+0,30), 4TO MPOSBIAIOCH B MOBBIIICHUH
TOJIEPAHTHOCTH K 3MOIIHOHAIBHO-CTPECCOBBIM (haKTOpaM,
KOHTPOJIE HaJ CBOMMH NEPEKUBAHUSIMH M CHIKEHUN HX
adpdexruBHOIM okpacku (p<0,001). OTmeuanocs pacmupe-
HHE MEXITMYHOCTHOTO B3aUMOJICHCTBHS C OKPY>KAIOIIMH,
yiIydIIeHHE COIMATbHON aKTUBHOCTH OOJIbHBIX, HATAXKH-
BaHWE POJICTBEHHBIX CBs3eil (9,23+0,40).
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PHAGOCYTOSIS AND EXPRESSION OF FCg-RECEPTORS AND CD180 ON MONOCYTES
IN CHRONIC LYMPHOCYTIC LEUKEMIA

'Tsertsvadze T., 'Mitskevich N., 'Bilanishvili A., 2Girdaladze D., *Porakishvili N.

'Iv. Javakhishvili Thilisi State University, *Institute of Haematology and Blood Transfusiology, Thilisi, Georgia,
3 University of Westminster, London, UK

Chronic lymphocytic leukaemia (CLL) is a lym-
phoproliferative disease characterised by accumulation of
monoclonal CD19*CD5"CD23" lymphocytes in peripheral
blood and bone marrow [1-3]. CLL is the most common
leukaemia in the US and in Europe, including Georgia,
and rare in China, Japan, and Southeast Asian countries.
Some studies have however, shown increasing occurrence
of CLL in Taiwan [4,5]. The aetiology of the disease is still
unknown [6].

The disease is incurable, albeit there are new
molecular and immunotherapy methods currently avail-
able, which, in conjunction with chemotherapy, lead to
the “precision therapy” approach [7]. The majority of im-
munotherapies are based on the ability of therapeutic anti-
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bodies (Rituximab, Alemtuzumab) to mobilize anti-tumour
potential of the Natural Killer cells and macrophages/
monocytes through their Feg-receptors (FcyR) [8]. There-
fore functional status of monocytes and the levels of their
FcyR expression are important contributors to the efficacy
of immunotherapy of CLL [9]. There are three types of
FcyR - CD64, CD32 and CD16 which differ by their affinity
of binding to IgG [10-12], and in this paper we assess the
levels of their expression on CLL monocytes. In addition,
CLL patients are characterized by a profound immuno-
deficiency, and how this affects monocytes, has not yet
been established. Here we study the ability of monocytes
of CLL patients to attach and engulf gram-negative bacte-
rial particles as well as the level of expression of CD180
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toll-like receptor which is involved in anti-bacterial innate
immune responses [ 13] and in the regulation of intracellular
signaling in CLL cells [14-16].

Material and methods. Peripheral blood was ob-
tained from 22 CLL patients, at various stages of the disease
(Rai I-1V), age 45-80 (median age 67), care of Professor
Darejan Ghirdaladze, Institute of Haematology and Blood
Tranfusiology, Tbilisi, Georgia. WBC counts in patients
varied from 4.9 x 10°/L to 120 x 10°/L. Fourteen patients
were untreated during six months prior to the study, 8 were
treated with Cyclophosmamide, Adriamycin, Prednisolone
(COP). Ten ml of blood were collected in heparinised tubes
(Sigma), stored at a room temperature and processed on
the same day. The control group consisted of 12 healthy
age-matched volunteers (median age 65).

Assessment of phagocytosis. Peripheral blood
mononuclear cells (PBMC) were isolated in Ficoll-
Hypaque (Sigma) density gradient, the cells were washed
twice with Hank’s Balanced Salt Solution (HBSS, Gibco).
Rabbit polyclonal IgG antibodies (Molecular Probes), spe-
cific for Staphylococcus aureus, were used as an opsonizing
reagent to enhance the uptake of particles by the monocytes
and were added to FITC-conjugated S. aureus (Wood strain,
Molecular Probes). The mixture was incubated at 37°C
for 1 hour and washed four times in Phosphate Buffered
Saline (PBS, Sigma). The supernatant was removed and the
pellet was re-suspended in medium RPMI-1640 (Sigma).
The concentration of isolated PBMCs was adjusted at
0.1x10¢ cells/ml. 100 pul of cell suspension was mixed with
20 pl of opsonized or untreated S. aureus and incubated
at 37°C for 40 minutes, the supernatant was removed and
the samples were analyzed in a FACScan flow cytometer
(Becton&Dickinson). The results were expressed as the
mean fluorescent intensity (MFI) of FITC-positive cells in
the monocyte gate of a dot-plot in the side/forward scatter
(SSC-FSC).

In separate experiments the Trypan Blue dye
(Sigma) was added to monocytes at a final concentration
0.1% to quench the fluorescence of S. aureus attached to
the surface of the cells, in order to assess the engulfed S.
aureus exclusively (Dr John Holton, UCL, personal com-
munication).

In order to assess possible cytokine-dependent en-
hancement of phagocytosis, 200 U/ml of type II interferon
(IFNg) and 100 ng/ml of Granulocyte-colony stimulating
factor (G-CSF) were added to PBMC and the phagocytic
ability of monocytes was measured upon 12 hours of in-
cubation with the cytokines.

Immunophenotyping: PBMCs were isolated as
above and were treated with the following monoclonal
antibodies: FITC~anti Human CD64, FITC~anti Human
CD16, FITC~anti Human CD180; PE~anti Human CD32
and the relevant control IgG1 (BD Pharmingen) following
the standard procedure described previously by us [14]. All
samples were analysed using the FACScan flow cytometer
and the results were expressed as the percentages of positive
cells (CD180) as well as MFTI (all receptors).
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The data was statistically analysed using the
Mann-Whitney non-parametrical U-test. The values given
in the figures represent the average (M) and its standard
deviation (SD).

Results and their discussion. Our data demon-
stratesd that monocyte ability to attach and to engulf opso-
nized Staphylococcus aureus was significantly decreased in
untreated CLL patients compared to normal age-matched
healthy volunteers (Fig. 1).

6000 1 p-0.0076 p =0.005 p=0.021 p=0.016
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Fig. 1. Mean fluorescent intensity (MFI) of the
attached and engulfed S. aureus particles by monocytes
of untreated CLL patients (n=14) and normal controls
(m=12): 1) non-opsonised particles; 2) non-opsonized
particles treated with Trypan Blue; 3) opsonized parti-
cles; 4) opsonized particles treated with Trypan Blue

No differences were observed between the at-
tachment/engulfing of the opsonized or non-opsonised
bacterial particles. This might be due to the fact that the
expression of FcyRI which interacts with opsonising IgG1
is significantly reduced on CLL monocytes as shown pre-
viously by us [17,18] and, presumably, FcyRI does not
play an appreciable role in the particle engulfment (Fig.
1: 1 and 3).

In certain experiments we treated the mono-
cytes/particle complexes with Trypan Blue dye which
was shown to quench the surface bound but not the in-
tracellular fluorescence (Dr John Holton, UCL, personal
communication) in order to assess the levels of the true
internalization of the S. aureus. However no appreciable
changes were detected in the MFI of the CLL monocytes,
treated or untreated with Trypan Blue, irrespective of op-
sonization (Figure 1: 2 and 4). This indicates that very few
bacterial particles remained on the cell surface non-inter-
nalised, and that the phagocytic capacity of the monocytes
of CLL patients was indeed saturated.

We next explored whether the impaired phago-
cytic capacity of the monocytes of CLL patients can be
enhanced by the administration in vitro of the therapeutic
cytokines - IFNy and G-CSF [19]. Surprisingly, the abil-
ity of monocytes, stimulated with the optimal physiologi-
cal concentrations of IFNy and G-CSF [20] to engulf S.
aureus was significantly lower than that of unstimulated
cells (Fig. 2), which might suggest activation-induced cell
death of overstimulated monocytes [21].

Mean fluorescent intensity (MFI)
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Fig. 2. Mean fluorescent intensity (MFI) of the attached
and engulfed S. aureus particles by stimulated and un-
stimulated with IFNy and G-CSF monocytes of untreat-
ed CLL patients (n=14): 1) non-opsonised particles; 2)
non-opsonized particles treated with Trypan Blue; 3)
opsonized particles; 4) opsonized particles treated with
Trypan Blue
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The quenching of the cell surface fluorescence
by Trypan Blue did not impact the low level of the bac-
teria internalization by the cytokine-treated monocytes
from CLL patients. This indicates that IFNy and G-CSF
addition did not change the ratio between the cell surface
bound and internalized bacterial particles.

Our previous studies demonstrated that, unlike
CD32, expression of CD64 on CLL monocytes was sig-
nificantly decreased compared to the controls which might
account for their weak phagocytic activity [17,18]. Here
we analysed the expression of Fcy receptors on mono-
cytes in correlation with CLL Rai stages and the treatment
regimen available in Georgia. The results demonstrate a
further decrease in the expression of CD64 on monocytes
with more advanced stages of CLL (Fig. 3). In contrast,
no appreciable changes were detected for the expression
of CD32 and CD16, although the expression of CD32 was
quite variable.
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Fig. 3. Expression of CD64, CD32, and CD16 on mono-
cytes of CLL patients at the early and late Rai stages of
CLL

Likewise, the treatment of CLL patients with
COP (Cyclophosmamide, Adriamycin, Prednisolone)
leads to a further decrease in the expression of CD64, but
not CD32 or CD16 (Fig. 4).

Our data indicates that the dramatic decrease in
the expression of CD64 on monocytes of CLL patients
coupled with the impaired phagocytic capacity would
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substantially undermine the ability of monocytes to con-
tribute to anti-bacterial immune responses and would lead
to immnudeficiency, aggravated by the progressive dis-
ease and certain treatment regimen (COP). In addition,
aberrant expression of CD64 would negatively affect the
efficacy of antibody-mediated immunotherapies [22]. The
necessity of the optimal management of CLL through the
augmentation of the monocytic function in CLL appears
to be paramount, and other approaches rather than admin-
istration of IFNy and G-CSF should be explored.
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Fig. 4. Expression of CD64, CD32, and CD16 on mono-
cytes of CLL patients untreated (n=14) and treated (n=8)
with COP
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Fig. 5. Percentages of CD180 " monocytes in peripheral
blood of CLL patients and normal controls
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Fig. 6. MFI of the expression of CD180 on mono-
cytes of CLL patients and normal controls

The diminished phagocytic activity could be also
due to the changed microenvironmental interactions in
CLL, many of which are mediated by Toll like receptors
(TLRs) [23]. We have previously reported impaired ex-
pression of one of the TLRs — CD180 on CLL cells [14].
Here we assessed the expression of CD180 on monocytes
from CLL patients.

Our results indicate that the levels of CD180 on
monocytes from CLL patients were also significantly de-
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creased, compared to normal controls (p=0.0012) as ex-
pressed both by the percentages of positive cells (Fig. 5)
and MFI (Fig. 6). This would substantially undermine the
ability of monocytes in CLL to contribute to anti-bacterial
immune responses [13], particularly to gram-negative
bacteria [24].

The decreased functional status of monocytes
in CLL might contribute to the diminished efficacy of
therapeutic antibodies as well as to the immunodeficien-
cy, characteristic for these patients. Development of the
therapeutic approaches focused on the optimization of the
functional activity of monocytes in CLL patients, would
allow to augment anti-bacterial immune responses pre-
and post-therapeutic intervention, and to assist effective
immunotherapy of CLL.

This work was supported by Shota Rustaveli Na-
tional Science Foundation (SRNSF).
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SUMMARY

PHAGOCYTOSIS AND EXPRESSION OF FCg-
RECEPTORS AND CD180 ON MONOCYTES IN
CHRONIC LYMPHOCYTIC LEUKEMIA

ITsertsvadze T., 'Mitskevich N., 'Bilanishvili A.,
’Girdaladze D., 'PorakishviliN.

'Iv. Javakhishvili Thilisi State University, *Institute of
Haematology and Blood Transfusiology, Thilisi, Georgia,
3 University of Westminster, London, UK

Chronic lymphocytic leukaemia (CLL) is a
lymphoproliferative disease characterised by accumu-
lation of monoclonal CD19'CD5'CD23* lymphocytes
in the peripheral blood and bone marrow. CLL is the
most common type of the adult leukemia in the West-
ern world. The disease is incurable, albeit there are
new molecular and immunotherapy methods currently
available in conjunction with chemotherapy, leading to
the “precision therapy”. The majority of immunothera-
peutic approaches are based on the ability of therapeutic
antibodies (Rituximab, Alemtuzumab) to mobilize anti-
tumour potential of the Natural Killer cells and macro-
phages/monocytes through their Feg-receptors (FcyR).
Therefore functional status of monocytes in CLL is an
important contributor to the efficacy of this treatment. In
addition, CLL patients are characterized by a profound
immunodeficiency, and how this affects monocytes, has
not been established.

Here we study ex vivo phagocytic function and
the expression of Fcg receptors and CD180 toll-like re-
ceptor (TLR) by monocytes of 14 untreated and 8 treated
with Cyclophosmamide, Adriamycin, Prednisolone (COP)
CLL patients, and 12 age-matched control volunteers.
Phagocytic function was assessed through the ability of
freshly isolated monocytes to attach and to engulf intact
or opsonized Staphylococcus aureus particles in vitro with
or without Granulocyte/Macrophage Colony Stimulating
Factor (GM-CSF) and Interferon g (IFNg). Simultaneously,
immunophenotyping for FcyRI (CD64), FcyRII (CD32),
FcyRIII (CD16) and CD180 has been carried out. The
results were assessed by Flow Cytometry.

Our results demonstrated that phagocytosis of the
intact and opsonised or intact S. aureus by monocytes of
CLL patients was significantly decreased in comparison
with normal controls, with no recovery upon the treat-
ment with GM-CSF and IFNg. A significant decrease in
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the expression of CD64 and CD180 has been detected
on monocytes of CLL patients, with the drop in CD64
expression correlating with the disease progression and
advanced Rai stages. In addition, the treatment with COP
led to a more profound decrease in the expression of
CD64. No appreciable changes were detected in the ex-
pression of CD32 and CD16 throughout the experiments.
The diminished expression of CD64 and CD180 provides
possible explanation for the impaired phagocytic function
of monocytes in CLL, as FcyRI receptor interaction with
opsonising IgG1, and CD180 with the ligands on S. aureus
might affect the ability of monocytes to attach and to engulf
S. aureus particles and effectively eliminate the pathogen.

Our data indicates that the decreased functional
status of monocytes in CLL might contribute to the dimin-
ished efficacy of therapeutic antibodies as well as to the
immunodeficiency, characteristic for these patients.

Keywords: chronic lymphocytic leukaemia
(CLL), CD180, FcyR, phagocytosis, monocytes.

PE3IOME

DATOLIUTAPHASI ®YHKIMSA U SKCITPECCHUSI
FCg PELEITOPOB U CD180 HA MOHOILIMTAX
MPU XPOHUYECKOM IMM®OILUTAPHOM JIEH-
KEMHAHA

"Mepusanze T.II., Munxepuy H.I., 'Buranumsuim A.B.,
Tupaananze .M., “Ilopakumsuiau H.3.

"Tounuccxuii 2ocyoapcmeennwiii ynusepcumem Us. Jca-
saxuweunu, *Hucmumym 2emamono2uu u mpancghy3uono-
euu, Tounucu, Ipysus, *Becmmuncmepckuil ynugepcumemn,
Jlonoon, Beruxobpumanus

B crarbe npencTaBieHs! JaHHBIE OTHOCUTEIBHO
ex vivo (harouuTapHoi PyHKIIUK MOHOIIUTOB M SKCIIPECCUHU
Feg-penentopoB nu CD180 Tom-nogo6HOrO penenropa
(TLR) na moHOUMTAX IepHUepryuecKoil KpoBu 14 Heneue-
HBIX ¥ 8 JIeUeHBIX KOMOUHaNKeH nukiodochamu, agpua-
MUIMH 1 TpeiHN30510H (COP) manueHToB ¢ XpOHUYECKOi
muMboumuTapHoi neiikemueit (XJIJI) n 12 npaktuuecku
3/I0POBBIX JOHOPOB TOTO *ke Bo3pacTa. ParonuTapHyIo
(DYHKIIMIO OIIEHHBAIIH 10 CIIOCOOHOCTH CBEKEH30JIMPOBAH-
HBIX MOHOIIMTOB MPUCOCAMHSITH ¥ MOMIONIATh HHTAKTHBIC
WJIM OTICOHU3UPOBAHHBIE YacTHLIBI Staphylococcus aureus
in Vitro B yCIOBUSIX MPUCYTCTBUS WIH OTCYTCTBUS LIUTO-
KUHOB — (hakTopa, CTUMYJIMPYIOILETO IpaHyIoIUTapHbIe/
makpodarossie konounu (GM-CSF) u unTepdepona g
(IFNg). OnHOBpeMEHHO MPOBOIUIN UMMYHO(DEHOTHITH-
posanue mononutos Ha Hanmuuue FcglRI (CD64), FcgRIT
(CD32), FcgRIIT (CD16) u CD180. Pe3yasrarsl orieHUBa M
METOJIOM IPOTOYHOI IUTOMETPHH.

ITonydeHHbIe JaHHBIC BBIABWINM 3HAYUTEIHHO
CHI)KEHHBIN ()aroliuT03 MHTAKTHBIX U OTICOHU3UPOBAHHBIX
qacTull S. aureus MoHouuTamu y narueHtoB ¢ XJIJI B
CPaBHEHHHM C KOHTPOJIBHBIMH MTOKa3aTeIsIMU, KOTOPBIA HE



GEORGIAN MEDICAL NEWS
No 9 (270) 2017

BOccTaHaBiuBaercs nocie godasnennss GM-CSF u [FNg.
Kpowme toro, na MmoHoumTax manuentos ¢ XJIJI oOHapyxe-
HO 3HaUMTENbHOE CHIKeHHe dKcnpeccun CD64 u CD180,
npuueM ypoBenb CD64 koppenupoBai ¢ mporpeccupoBa-
HUeM 3a0osieBaHus U mo3aHUMH Rai cranusamu. Jlepunut
skcrpeccun CD64 erie 6onee ycyryousics y OOJIbHBIX,
nedeHblXx COP. 3HaunTENbHOTO M3MEHEHHUS SKCIpPEeCcCUn
CD32 unu CD16 Ha mpoTsKEeHUH BCEX SKCIEPUMEHTOB
He oOHapyxkeno. Huskoii skcripeccueit CD64 u CD180
MOXXKHO OOBSICHUTH HapyleHue (aronurapHoi GpyHKIUH

MoHouutos npu XJIJI, nockoneky B3aumonenictsue FegRI
petienrropa ¢ onconmupyromum IgG1, a CD180 - ¢ nuranna-
MM, IPUCYTCTBYIOLIIMMHU Ha S. qureus, BIUSET HA CHOCOOHOCTh
MOHOITUTOB MPUCOEMHSATD U MOTJIOMIAT YaCTHIIBI S. Aureus,
¢ 1enbio 3G (HEeKTUBHON HEUTpaIH3alMy aTOTCHA.
PesynbraThl McciieloBaHUS YKa3bIBaIOT, YTO
CHIDKeHHE (DYHKIMOHAIBHOTO CTaTyca MOHOIMTOB INPH
XJUJI, 1o Bcelt BEpOSITHOCTH, CIIOCOOCTBET YMCHBIIICHUIO
3¢ (EeKTUBHOCTH TEPANEBTUUCKUX AaHTUTEN U yIITYOICHHIO
UMMYHOJE(PUIINTA, XapaKTEPHOTO ISl THX OOJIBHBIX.

®9boydg

Ro3M30HYN0 FYbdios ©s Feg-m9i393@m@gools s CD180-0l gdlddglos Imbmz0d9dbyg
Jombogymo @odgmaodgo @gozgdool @O

'm. 39033359, '6. Boi3930h0,'s. dogrsbodgogo,
0. @oGEsEsdg, Pb. gmmsjodgomo
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MATOT'EHHO WHIYIIMPOBAHHBIN AIIOIITO3, OBYCJOBJEHHBII
TMIOKCHUYECKHM BO3JIEUCTBUEM, B OPTAHAX MOYEBOM CUCTEMBI
nJ1oa0B U HOBOPOXAEHHBIX (QKCIIEPUMEHTAJIBHOE UCCJIEJJOBAHUE)

"Mupomuuuenko M.C., *lepcriok C.A., 23y6oBa E.O., 2 Hakoneunas C.A.

' XapoKkosckuil HaYUOHATbHBIT MEOUYUHCKULL VHUBEPCUMEN, Kapeopa Namono2udecKoil aAHAmoOMUl;
?Xapvroeckuil nayuonanvhelil yuusepcumem um. B.H. Kapasuna, kagedpa anamomuu uenosexa, Yxpauna

B cTpykType 3a06051€Ba€MOCTH JETCKOTO Hacele-
HUS OJIHO U3 BEAYIIUX MECT IO Cel IeHb 3aHUMaeT IaTo-
JIOTHSI OPraHOB MOYEBOM CUCTEMBI [7], HICTOKH KOTOpPOH B
OOJIBIIMHCTBE CITy4aeB KPOIOTCSl IMEHHO B aHTEHATAJILHOM,
WHTpaHaTaJbHOM JIMOO MOCTHATAJIBHOM IEpPHOJIAX pa3-
BuTH [1]. Ha 0ocHOBaHMM HEKOTOPHIX UCCIIETOBAHUHN BBI-
JIBUHYTA TEOPHUS «BHYTPUYTPOOHOT'O IIPOTr PAMMHUPOBAHHSD),
CYTh KOTOPO# COCTOUT B HEOJIArONPHUSTHOM BO3/IEHCTBUH
Ha pa3BUTHE OPraHOB IUIOJa B pa3IMYHbIE TIEPHO/IBI, HAPY-
111as1 CBOMCTBEHHbIE PAHHEMY OHTOT€HE3Y 3aKOHOMEPHOCTH
(opMHUPOBaHUS PETYISTOPHBIX MEXAaHU3MOB Ha KIIETOYHOM,
TKaHEBOM U CHCTEMHOM YPOBHSIX, UTO U3MEHSET XapakTep
aJaNTUBHBIX PEaKIUi MOCNIE POXKACHHS B HOBBIX YCIOBHSIX
OKpYIKaIOIIEH cpebl U CIIOCOOCTBYET Pa3BUTHIO M1ATOJIO-
ru4ecKux coctosiHui [3,10].

BakHe#mm moBpeKAaomuM (HakTopoM, OKa-
3BIBAIOIMM BIIUSHHUE HE TOJIBKO HA COCTOSHHE 370POBBS
II0/1a ¥ HOBOPOXKJIEHHOTO, HO U Ha AaJIbHEHIIIee pa3BUTHE
peOeHKa, SIBISIETCS] KUCIOPOIHOE TOJI0IaHne (THITOKCHST),
KOTOpO€ Pa3BUBAETCS NPU T'EHUTATIBHON M IKCTPAareHU-
TAJILHOM aTOJIOTMK OEPEMEHHOH JKEHILHBI, COIIPOBOXAs
OOJIBLIMHCTBO aKylIepckux ociokHenui [1]. Bayrpu-
yTPOOHas TMIIOKCHS TIJI0/1a U aC(UKCUSI HOBOPOXKICHHOTO
3aHuUMaroT 21-45% B cTpykType Bceil mepuHaTaabHOMN
narosiorud [8]. D hexTr TMIOKCHK Ha OpraHu3M peOeHKa
3aBUCST OT BBIPAXKEHHOCTH €€ BO3ACHCTBUS, HHANBHUTyallb-
HOM TOJIEPAaHTHOCTH OPraHU3Ma U CPOKa BHYTPUYTPOOHOTO
pazsutus [ 1,8].

IIpu rumoxcuu mioaa U HOBOPOXKJIEHHOTO IMPO-
HCXOIUT HapylIeHHE KU3HEHHO BaXXHBIX CHCTEM Opra-
HU3Ma, B TOM YHCJIe U MOYEBOW cHcTeMbl. B pesynbrare
TUIIOKCUYECKOTO BO3JEHCTBUSI Y HOBOPOXKIEHHBIX J€Tel
pa3BUBaeTCs HIIeMHYecKas HeQpomaTus, HHTEPCTUIIH-
anbHBIA HehpUT [5], ocTpas moyevHast Hel0CTaTOYHOCTb,
noveuHblit Au3smopuorenes [12]. ¥V nereii, nepeHecmmx
TSDKEITYI0 TUTIOKCHIO C COITY TCTBYIOIIMMH 3a00JIEBaHUSMH,
MOy YaroIUX MAaCCUBHYIO TEPAIHIO, YaCTOTA MOPAKEHUST
MIOYEK BO3PACTAET, a Y HOBOPOXKJECHHBIX, HAXOAAILIUXCS
Ha JICYCHUU B OTJEIEHUU PEaHUMAIMM U MHTECHCUBHOM
TepaIum, MaToJIor s TOYeK Pa3BUBAETCS MPUMEPHO B 32%
ciyyaes [12,17].

JlaHHBIE MUTEpaTyphl O BIUSHUM TMIOKCHU Ha
MTOYKH IJIOAa ¥ HOBOPOXKIEHHOT'O B OOJIBIIMHCTBE CIIy4acB
HMMEIOT KIIMHUYECKYIO HAallpaBJIEHHOCTh ¥ HE MOATBEPKAe-
HbI Mopdonornuyecku. OcraeTcst HepelueHHbIM BOIIPOC,
KacarolMiCsl BINSHUS TMIIOKCUM Ha CTPYKTYPHO-(YHK-
LUOHAJIbHBIE 0COOCHHOCTH MOYETOUYHHUKOB U MOYEBOTO
Iy3bIps TJI0JIa U HOBOPOXACHHOTO. BhINIen3noxkeHHOe
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yKa3bIBaeT Ha aKTyaJIbHOCTh BONPOCA U AUKTYET HEOOXO-
JUMOCTB IIPOBEACHUS UCCIIEIOBAaHUH B TOM HaIlPaBIECHHH.

Ilenpro ucciaenoBaHus SBHIOCH ONpeeIeHUe
ocoOeHHOCTEeH arnonTo3a B MOYKAaX, MOYETOUHHUKAX H
MOYEBOM IIy3bIpe IUI0Jja ¥ HOBOPOXKJICHHOTO MPH MOje-
JUPOBAHUU XPOHUYECKONW BHYTPHUYTPOOHOH T'MIIOKCHH,
OCTpPOM OCTHATAIBbHOW TMIIOKCHUU M CMEIIAHHON TMIIOKCUU
B DKCIIEPUMEHTE.

Marepnan u mMetoabl. B xone uccnenoBaHus
MIPOBEJIEH IKCIEPUMEHT M0 MOJETUPOBAHUIO BEICOKOTOP-
Ho¥t runokcuu (BI') Ha xpeicax nuann WAG co cTporum
cobironeHreM TpeOoBanuii EBporeiickoll KOHBEHLUH
(CtpacOypr, 1986) mo comepaHuio, KOPMICHUIO U yXO-
Jly 32 HOAONBITHBIMH >KUBOTHBIMH, a TaK)Ke BBIBEACHUIO
WX U3 DKCIEPUMEHTA U nocienyroiend yrunuzanuu. BT
MOJICIUPOBAJIM C MOMOIIBIO T€PMETUYHON OapoKamepsl,
U3 KOTOPOH BBIKQUMBAJIM BO3AYX M CO3[aBalld YCIOBUS
pe3KOro yMeHbILIEHUsI aTMoc(hepHoro napieHus. Kpbichl
eXeHeBHO Ha 20 MHHYT B OJHO M TO e BpeMs MoMella-
JIMCh B YCIIOBUSI, XapaKTepHbIe U1 BBICOTHI B 7500 MeTpoB,
COOTBETCTBYIOIIIYIO JABJIEHUIO 287 MM.PT.CT.

JKuBoTHBIE OBLIM pa3zieeHbl Ha YETHIPE ITPYIIIIbL:
I — xoHTpONBHAsE — OepeMeHHbIE KPbIChI-CaMKH (N=3) He
noaseprainuchk BI, npu 3TOM 4acTh CaMOK BBIBOAWIN U3
SKCIIEPUMEHTa Ha MO3JAHMUX CPOKaX IeCTAllUU C LEJbI0
U3BJIEYCHHUS IJIO0B (N=7), a OT OCTAJIBHON YacCTH CaMOK
MoJy4aau moToMcTBO (n=11), KoTopoe B mepBble CyTKH
C MOMEHTA POXJICHUS BBIBOJUIU U3 dKcrnepumeHta; 11
rpyIiia — MOJICIMPOBaHHE XPOHUYECKOI BHYTPUYTPOOHOI
runokcun (XBI') — OepemenHble Kpbicbl-caMku (n=4)
Ha MPOTSHKEHUH BCel OepeMeHHOCTH mojBepraiuch Bl
IIPU 3TOM 4YacTh CaMOK BBIBOJMIIM M3 HKCIIEPUMEHTA Ha
MO3HUX CPOKAX I'eCTAIlMH C LEJbI0 U3BJICUEHUS III0I0B
(n=6), a OT OCTANBHON YaCTH CAMOK MOTy4aJIi IOTOMCTBO
(n=10), koTOpOE B IEPBBIE CYTKH KU3HU BBIBOIIIN U3 IKC-
nepumMeHTa; [1I — MonenupoBanue 0CcTpoi NOCTHATAILHOU
runokcun (OIIN) — 6epeMeHHbIE KPBICHI-CaMKH (n=2) He
noasepraiauch BI, oqHaKo [10JIy4eHHOE OT HUX IIOTOMCTBO
(n=8) B mepBbIe CYyTKH JKU3HU OIHOPa30B0 nozasepranu BI'
1 3aT€M BBIBOAMIIU U3 dKCIIEPUMEHTa; [V — MoneupoBanue
cmenranHoit runokenu (CI') — GepeMeHHbIe KPBIChI-CaMKH
(n=3) Ha NPOTsHKEHNH BCeil OEPEeMEHHOCTH MO/IBEPraIucCh
BT, a 3aTemM nonmy4yeHHOE OT HUX IIOTOMCTBO (N=8) B TIEpBbIE
CYTKH >KM3HHU OJHOPa30BO noasepraiu Bl u BeiBoauIu 13
SKCIEPUMEHTA.

Marepuanom ucciaeJ0BaHuUs IBUIIACh TKaHb I10Y-
KH, MOYETOYHHKA 1 MOUEBOTO ITy3bIPs IIOJJ0B U HOBOPOXK-
JICHHBIX. ATTIONTOTHYECKYIO aKTUBHOCTh B OpraHax ModJe-
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BO CHCTEMBI 3KCIIEPHUMEHTAIBHBIX )KUBOTHBIX U3y4allk C
TIOMOIIIBI0 MOHOKJIOHANTBHBIX anTuTen (MKA) K simepHOMY
Mapkepy pS53. Mukponpenaparsl ©3y4aid Ha MUKPOCKOTIE
«Olympus BX-41» (SInonusi). AGCONIOTHOE KOJTHMYECTBO
KIIETOK, SKCTIIPECCUPYIOIMUX P53, MOACUUTHIBAIHN B KAXKIOM
MHKpOIIpenapare B 5 ciyuaiiHo BEIOpaHHBIX MOJISIX 3PEHUS
MHUKpockona pu yBenudeHuu x1000.

JJisi CTaTUCTUYECKOTO aHajlu3a MOJyYEeHHBIX
BEJIMYMH B TPYIMIaxX HCHOIb30BAJIH HETlapaMeTpUYeCcKuit
U-kpurepuit ManHa-YutHH. Pasnuuns Mexy mokasare-
JISIMU CUUTAIIUCH 10cTOBepHBIMH 1TpH p<0,05. Ctaructuye-
CKHE pacyeThl IPOBOJMIIH C UCTIOIb30BAHUEM ITPOTrPAMMBbI
«Statistic Soft 6.0».

Pesyabrarel M ux odcy:xkaenue. [Ipu anammuse
HMMyHoTucTOXUMHYeckoi peakunn ¢ MKA k p53 B 1
rpymIe OTMe4Yanaoch He3HAYUTEIbHOE KOJIUYECTBO pS3-
TIOJIOKUTENBHBIX KIETOK B IIOYKaX, MOUYCTOYHUKAX U MO-
YEBOM ITy3bIPE IUIOJI0B © HOBOPOXK/IEHHBIX. Tak, B moyKkax
IUIOJIOB ¥ HOBOPOXKJICHHBIX KJIETKH, SKCIIPECCHPYIOIIUE
pS53, BCcTpeyannuch B TIIOMEPYIISIPHOM, TYOYJIsSIpHOM U
CTPOMAJILHO-COCYANCTOM KOMIIOHEHTaX. B rmoukax y u-
BOTHBIX JJAHHOMW TPYIIIBI BBIsIBJICHA O0Jiee BhIpa)keHHAs!
siepHas 3Kcupeccus pS3 B He3peNbIX CTPYKTypax IO
CPaBHEHHIO CO 3pPEJBIMH CTPYKTypaMu. BeisBnenHas
HaMH 0COOCHHOCTB Takke oTMeueHa B pabore P. Schmid
¢ coaBT. [21], B KOTOPOl TTOKa3aHO CHIXKEHHE YPOBHS
JKcIpeccuu pS53 B TOJOBHOM MO3re, MEUYEHH, JIETKUX,
THMYCE ¥ IOYKaX JJaOOpaTOPHBIX )KUBOTHBIX C yBEIUYE-
HUEM CTEIIEHH 3PENIOCTH KJIETOUHBIX AJIEMEHTOB JaHHBIX
opraHoB. B moukax TIOOB AaHHOHN TpyMNIbI cpegHee
3HAYEHUE KOJIMUECTBA PS5 3-TI0JI0KUTENBHBIX KIETOK OBLIO
sHagumo (p<0,05) Gonbrmm - 7,834+0,31 B cpaBHEHUU
C HOBOpPOXKJeHHBIMU - 5,40+0,28, 4T0, IO BCEil BEpOSAT-
HOCTH, OOYCIJIOBJIEHO HAJIMYHEM OOJBIIEr0 KOJHYECTBA
HE3peNbIX CTPYKTYp B TMOUYKaX y IUIOJOB B CPaBHEHHHU C
HOBOPOXXJICHHBIMH.

B MoueToyHHMKaX ¥ MOYEBOM ITy3bIpe IUIOJOB H
HOBOPOXKICHHBIX | rpymmsl sKkcnpeccus pS3 peructpu-
poBasach B Spax AMUTESITHOINUTOB CIU3UCTON 000JIOUKH,
9HJIOTENNAIBHBIX KJIETOK BHYTPEHHEH 000JI0UKH COCYI0B
MHUKPOLUPKYJIATOPHOTO pycia, IIaJKuX MHOIUTOB, pac-
T0JTaraloIIMXCsl KaK B CTEHKE COCY/IOB, TaK U B MbIIIEY-
HO# 000JI04YKe MUKPOIMPKYISTOPHOTO pyciia JaHHBIX
opraHoB. Cpeau 04aroBoi MOJTUMOP(HHON KIETOUHOH
nH}UIBTpaUu, pacrojaraluieiics B MoACcIu3UCTOM
OCHOBE, B MBIIIICYHOI M CEPO3HOIT 000JI0UKaX TAKXKE BbI-
SIBIICHBI PS5 3-M0JI0KUTENBHBIE KIIeTKH. CpeHee 3HaYeHNE
KOJINYECTBA KIIETOK, IKCIIPECCHPYIOMINX P53, y III0A0B B
MOUYETOYHUKE U MOUEBOM My3bIpe cocTaBuio 5,77+0,29
u 6,97+0,32, COOTBETCTBEHHO, Y HOBOPOXKJIECHHBIX —
3,58+0,21 u 5,36+0,28. [Ipu aHanmm3e moTy4eHHBIX JAaHHBIX
BbIIBJICHO 3HaunMoe (p<0,05) mpeoOnagaHue CpeaHero
3HAYEHUS! KOJINYECTBA PS5 3-MOJIOKHUTENBHBIX KIETOK B MO-
YETOYHUKAX M MOYEBOM ITy3bIpe Y IJIO/IOB B CPABHEHHUH C
HOBOPOXX/ICHHBIMH.

Brignennas B I rpynme skcnpeccus nmpoamnorn-
TOTHYEeCKOTro Oenka p53 B opraHax MOYEBOW CHCTEMBI
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IUIOIOB U HOBOPOJKJCHHBIX MOATBEPKIAET M3BECTHBIN
($akT 0 pa3BUTUM AMONTOTHYECKUX MPOLECCOB B
(hM3UOJIOTMYECKHUX YCIOBHSIX, B X0JI€ KOTOPBIX MIPOUC-
XOJUT yJaJieHHe MOBPEXKACHHBIX KIeTok [9]. Amom-
TO3HOE «CAaMOOYHIIEHHUE» SIBIACTCS YHUBEPCATbHBIM
MEXaHU3MOM NI MOAACPKAHUS T€HOTUNHUYECKONH U
(heHOTHUITNYECKOW OJHOPOAHOCTH KJIETOK M TKaHEH.
W3BecTHO, YTO KJIETOYHBII roMeocTa3 TKaHeH moaep-
JKMBAeTCs 3a CYET TMHAMUYECKOTO PABHOBECHS MEXK Y
nposudepanueii u anonto3om kieTok. OdecrneueHue
nogoOHoro Oajsanca HEOOXOAMMO KakK JIJIsi HOpMaib-
HOTO Pa3BUTHsI, TAK ¥ JJII BBDKUBaHUs JII00O0OTr0 opra-
Hu3Ma. [2]. B MHOrOYMCIEHHBIX (yHIaMEHTaIbHBIX
HccleA0BaHUAX MTOKa3aHa 3HauuMas poJib alonTo3a B
MopdoreHese opranoB MmoueBoii cuctemsr [12,18,19].

Bo II-1V rpynmnax sxcnpeccus pS3 BbIsIBICHA B
noykax (puc. 1, 2), MoueTounukax (puc. 3) ¥ MOUECBOM
My3BIpe MIO0A0B M HOBOPOXKJIECHHBIX, CTEHEHb BBIpa-
JKEHHOCTH KOTOPOH Oblia pa3inyHOW B MCCIIEAYEMBIX
rpyImnmnax.

Puc. 1. Ipynna IV. Dxcnpeccust p53 6 nouxe HOBOPOIHCOCH-
Hou Kpwicwl. [lepokcudasnas peaxyusi c MKA k p53, <1000

Puc. 2. I'pynna Il. Dxcnpeccusi p53 6 nouke HO80pOJICOCH-
Hou Kpwicwl. [lepokcudasnas peaxyusi c MKA k p53, <1000
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Puc. 3. I'pynna IV. Dxcnpeccus p53 6 mouemounuxe H080-
podrcoennoll kpoicel. Tlepoxcudasnas peakyus ¢ MKA k
pS53, x400

B noukax y mioznos Il rpynmnsl cpegHee 3Haue-
HHUE KOMUYEeCTBa PS3-MOJT0KUTEIBHBIX KJIIETOK COCTAaBUIIO
11,43+£0,50, y HoBOpOXAeHHBIX — 21,724+0,58; B III
rpymme y HoBopoxaeHHbIX — 15,03+0,63, B IV rpynmne
— 33,33+£0,72. Cpennee 3HaueHUE KoJIWdecTBa pS53-
JKCIIPECCUPYIOMMX KIETOK B MOYETOUHHKE U MOUEBOM
my3sipe Bo Il rpynmne y mogos cocrasmio 13,17+0,49
u 11,83+0,43, y HOBOpOXIeHHBIX — 16,24+0,37 u
15,38+0,37; B Ill rpymnme y HOBOpOXKAeHHBIX — 7,25+0,27
u 8,68+0,3; B IV rpynmne y HoBopoxkaeHHBIX — 19,6340,31
n 21,03+0,40. AHanu3upys MoyuYeHHBIE TaHHBIE HCCle-
JIyeMBIX TPYII U CPaBHUBASI UX C TPYIIION KOHTPOIIA, BO
[I-IV rpynmax B opraHax MO4eBOM CHCTEMBI BBIIBICHO
3HauuMo (p<0,05) Goibliee KOITUYECTBO KIIETOK, DKC-
peccupyoumx p53, yTo MO3BOIAET NMpeanoaaraTs o
HAJMYUU MTaTOTEHHO MHYIIMPOBAHHOTO aIronTo3a, 00-
YCJIOBJIGHHOTO THIIOKCHYECKUM BO3/I€HCTBHEM.

[TaToreHHO MHAYIMPOBAHHBIM amomnTos3, B OT-
JUYUEe OT amonTo3a B (U3HOJOTHYECKHX YCIOBUSX,
SIBJISIETCS] PA3HOBUIHOCTBIO CEJICKTUBHOM TMOENH Crieru-
AIM3UPOBAHHBIX KJIETOK, KOTOpast JOCPOYHO MHULIUUPYETCS
TeHaMH IpU KPUTUIECKOM MOJIEKYISIPHOM HOBPEXKICHUN
KJIETKH, HE HCUepIaBIIel CBOM >Ku3HEHHbIH UK. [1aro-
TeHHO MHIYIIUPOBAHHBINA aloINTO3 CIEIHATH3NPOBAHHBIX
KJIETOK MOP(OJIOTHYECKH ITUArHOCTUpYeTCs B (a3e ero
MOJIEKYJISIpPHOW WHUIMANuH, B 3¢ dexkTopHOi (dase U B
(aze ynopsioueHHOW AE3MHTErpanuy (aIoNTOTHYECKOH
Jerpajanun) kinetku [15].

15 m3ydeHus: anonTOTHYECKUX MPOLIECCOB B
OopraHax MOYEBOH CHCTEMBI IUIOJOB M HOBOPOXKICHHBIX
BBIOpaH siaepHbIi Mapkep pS3. benok p53 urpaer xio-
YEeBYIO POJIb B pa3BUTUU amonTo3a. OH crocoOeH He
TOJIBKO aKTMBHUPOBATh I'€HBI, yUaCTBYIOIIHE B MHIYKIHUU
aronTo3a, HO ¥ MPUHUMAaEeT HeMOCPEICTBEHHOE Y4acTHE B
HMHAYKIIMH MUTOXOHIPHAIBHOTO Ty TH KJIETOYHOM CMepTH.
[Mocie akTuBanuK CocoOeH MOCTyNaTh B MUTOXOHIPUH
13 [UTOIIa3Mbl, MHHYS BXOXJIEHHUE B 7p0. B MUTOXOH-
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Ipusx pS3 noxsepraercst ObICTPOMY (epMEHTATHBHOMY
JIeyOMKBUTHHUPOBAHUIO U MPEBPAILECHUIO B aKTHBHYIO
(dbopmy. p53 BeTynaet Bo B3aumoseiicteue ¢ BH4-nomeHom
a"Tuanonroruueckux 6enkoB BelXL u Bel2. CessbiBa-
HHUE C aHTHUAIONTOTHYECKUMH OeJIKaMH BBHICBOOOXKIAET U
aKTHBUpYET mpoarnonTtornueckue O6enku Bax u Bid. Bee
9TH B3aUMOJICHCTBHS BBI3BIBAIOT BHIOpOC IuToXpoma C u
WHIYKIIMIO alloNTo3a JJake 0e3 TPaHCKPUIIIIMOHHON aKTH-
BaIIH NTPOANTONTOTHYECKUX TeHOB-MuIeHel pS53. [Ipsimas
HMHAYKIUS alloNTo3a MMoJ AeHCTBHEM P53 sABiIseTcs epBoit
U O4YeHb OBICTPOH peaxiMell Ha MoBpexaeHus. Bropas
BOJIHA MHAYKIUH alloNTo3a 0TMEYAeTCs JHIIb 6-7 4acoB
CITyCTs; OHa CBsI3aHa C TPAHCKPHUIIIMOHHOW aKTUBHOCTHIO
p53 B anpe. Takum 006pa3om, IeHCTBYS cpa3y Ha HECKOJIb-
KHX YPOBHSIX H ITyTEM HCIIOIb30BAHMUSI COBEPIIIEHHO Pa3HbIX
MEXaHU3MOB, P53 OCyLIECTBISIET KaK OBICTpbIE peaKkinuu
Ha CHUJIBHBIE CTPECCHI, TaK M PeaJu3yeT 3aMeIJICHHYIO,
OJIHAaKO BechbMa d(PPEKTUBHYIO MPOrpaMMy aromnTo3a mo-
BPEXJCHHBIX KJIeToK [4,16].

OueHuBasg CTENEHb BHIPAXKEHHOCTH UMMY-
HOTHUCTOXMMHYECKON peakiuu Mo KOJUYECTBY p5S3-
MOJIOKUTENIBHBIX KJIETOK B ITOYKaX, MOYETOYHHUKAX M MO-
yeBoM Iy3bIpe y kpbic [I-IV rpynm BeisiBIeHa ymepeHHas
MMMYHOTHCTOXMUMHUYECKAsl peaKiys MPU MOACTHPOBAHUI
OIIT, BeIpaskeHHas — Ipu MozenupoBanuu XBI™ 1 cunbHO
BeIpakeHHast — npu Monenuposanuu CI. IlpoBeneHHbIe
panee uccnenoBanus nokazanu [13], yto XBI' u CT 3a-
MeJUIIIOT MOP(OreHe3 OpraHoB MOYEBOM CHCTEMBI, YTO
MNPOSIBASAETCS B HAIMYMM 3HAUUTEJIHHOTO KOJIUYECTBA
HE3peJIbIX CTPYKTYp, KOTOpble 00jiee YyBCTBHTENIBHBI K
THUIMOKCHYECKOMY MOBPEKACHUIO, YTO B Pe3ysIbTare MpH-
BOJUT K aKTMBU3ALMM allONTOTHYECKUX TporieccoB. Kpome
TOTO, Pa3JINuHasl CTETMEHb BHIPAKEHHOCTH allONTOTHYECKUX
MPOIIECCOB B UCCIIEAYEMBIX TPYIIaxX MOXKET ObITh ellie 00-
YCJIOBJICHA U AJIMTEIBHOCTHIO ACHCTBHS TUTIOKCHH, TaK Kak
nipu MozermpoBannu XBI' u ocobenno CI moBpexaaronmii
(hakTop XapaKTepHU3YIOTCS IPOIOKUTEIBHBIM, JTTUTEIILHBIM
Bo3JeiicTBUeM, a npu Moaenuposanuu OIIlT ormewaeTcs
KPaTKOBPEMEHHOE THITOKCHYECKOE MOBPEKACHHE.

B pesynbprare rHnmokCHYECcKOro MoBpexkICHHUs BO
II rpynme anmonToTHYecKue MPOIECCH B MOYKAX, MOYe-
TOYHUKAX U MOYEBOM ITy3bIpe 00Jiee BHIPAKEHHBI Y HOBO-
POXIEHHBIX B CPAaBHEHUH C IJIOAAMHU, B TO BpeMs Kak B |
TpyMIe MO HaMpaBlIeHHUIO OT IJIOAA K HOBOPOXKJICHHOMY
KOJIMYECTBO PS53-MOJTOKUTENBHBIX KJIETOK B OpraHax
MOUYEBOH CHCTEMBI YMEHBIIANOCh. B MOYeTOUHHKAX U
MOYEBOM ITy3bIpe MI0J0B ¥ HOBOPOXKAECHHBIX [I-IV rpynn
JIOKaJIM3aIHsl KIIETOK, DKCIPECCUPYIONIHX p53, Obliia Takoit
ke, Kak 1 B | rpynme. B mouxax 1mio10B ¥ HOBOPOXKICHHBIX
II-IV rpynm, xak u B [ rpymnme anonToTHYecKue mporecchl
ObLTH OOJiee BBIPAKCHHBIMH B HE3PEJBIX CTPYKTypax Io
CPaBHEHHIO CO 3PEJIBIMH.

Wutepec npencTapisieT TOT (HakT, YTo B IIOYKAX Y
II0/I0B U HOBOPOkAEHHBIX [I-IV rpynm anontotnueckue
NpOLECcChl OoJiee BBIPAKEHHBI B TYOYJISIPHOM KOMIIOHEHTE
[0 CPAaBHEHHIO C TIIOMEPYJISAPHBIM U CTPOMAIBHO-COCY-
JIICTBIM KoMItoHeHTamMH. CJieyeT OTMETUTb, YTO THOEIh
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KJIETOK KaHAJIbLIEBOIO 3MUTEUS IPU 3KCIEPUMEHTAJIb-
HOM TUIIOKCUM MPOMCXOAUT HE TOJBKO 3a CUET HEKPO3a,
Kak paHee ObUTO MOKa3aHo [14], HO u myTeM amonTo3a. B
JINTEPAType OTMEUYEHO, YTO TUIIOKCHS], B IEPBYIO OYEPEb,
BBI3bIBACT KAHAJIBLEBOC IIOBPEKICHUE, TAK KaK KaHAJIbLA
UCKITIOYUTENIBHO 3aBUCST OT a3pOOHOT0 OKHUCIUTEIHLHOTO
MeTaboM3Ma U HE CIOCOOHBI 3PPEKTUBHO MEPEKITIO-
YaThCsl Ha aHAYPOOHBIN TIIMKOJIU3 B YCIOBUSX JehUINTA
kucnoposa. [lopaxeHnHsle TyOynsIpHbIC KIETKA MPUBOIAT
K ITOBPEIKICHHIO KITyOOUKOBOTO arlapara 3a cyeT KaHallb-
L[EBOI OOCTPYKIIUH U HAPYIICHHIO TYOYJIOITIOMEPYJISIPHOI
oOpatHoii cBsi3u [6].

BobiBoabl. 1. DxcrnepuMeHTalIbHAsT TUTIOKCUS
UHAYIHUPYET alONTOTHYECKHUE MPOLIECCH] B TOYKAX, MO-
YETOYHHKAX ¥ MOYEBOM Iy3bIpe MI0I0B U HOBOPOXKICH-
HBIX, CTETICHb BBIPAXXKEHHOCTH KOTOPBIX ObliIa YMEPEHHOM
IIPY MOZICJINPOBAHUU OCTPOH [TOCTHATAIBHOM TUIIOKCHH,
BBIPQXKCHHOUM - MPU XPOHHUYECKOH BHYTPUYTPOOHOM
TUIOKCUM U CUJIBHO BBIPAXKEHHOM - IPU CMELIAHHOU
TUMTOKCHUH.

2. ITon BnusitHUEM OCTPOM MOCTHATATBHOM, XPOHU-
YeCKOM BHYTPHYTPOOHOH U CMEIIaHHOM T'MIIOKCHI B MOYe-
TOYHHUKAX U MOYEBOM ITy3bIpE IJIOJI0B M HOBOPOXKJICHHBIX
Pp53-MONOKUTETBHBIE KIICTKH pacloiaralich paBHOMEPHO
BO BCEX CJIOSIX CTEHKU HUCCIIEyeMbIX OpPraHOB, TOIJA Kak
B TIOUKaX KCIpeccUpyonue pS3 KIeTKH npeodia aiy B
TyOYJISIPHOM KOMIIOHEHTE.

3. IIpu MoaenupoBaHUN XPOHUYECKOH BHYTpHU-
yTPOOHOH I'MIIOKCHY allONTOTHYECKHE POLIECCHI B TOYKAX,
MOUYETOYHUKAX U MOYEBOM IIy3bIPE HapacTalu y HOBO-
POXIEHHBIX B CPaBHEHHHM C IUIOAAMHU, B TO BpeMs Kak B
TpyIIIe KOHTPOJIS aONTOTHYECKAst aKTHBHOCTh CHUKAJIACh
OT II01a K HOBOPOKICHHOMY.

IlepcnexTuBOi nanbHEMIIUX UCCIEIOBAHUN
SIBJISICTCS BBISIBIICHUE 0coOeHHOCTEH skcmpeccun Ki-67
B MOYKaX, MOYETOYHUKAX M MOYEBOM ITy3bIpPE IIOAOB
U HOBOPOXICHHBIX NPH MOJECIHUPOBAHUU XPOHHYECKOI
BHYTPHYTPOOHOW TMITIOKCHH, OCTPOH MOCTHATAIBHOW M
CMEIIAHHOM TUIIOKCHUM.
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SUMMARY

PATHOGENICALLY INDUCED APOPTOSIS
CAUSED BY HYPOXIC EFFECTS IN THE URI-
NARYSYSTEM ORGANS OFFETUSESAND NEW-
BORNS (EXPERIMENTAL STUDY)

"Myroshnychenko M., *Sherstiuk S., 2Zubova Y.,
*Nakonechna S.

'Kharkiv National Medical University, Department of
Pathological Anatomy, *V.N. Karazin Kharkiv National
University, Department of Human Anatomy, Ukraine

The purpose of the study was to identify the
characteristics of apoptosis in the kidneys, ureters and
bladder of fetuses and newborns in the modeling of
chronic intrauterine hypoxia, acute postnatal hypoxia
and mixed hypoxia. An experiment was conducted on
WAG rats for modeling high altitude hypoxia. Experi-
mental animals were divided into four groups: I — control
— fetuses and newborns from healthy rats; Il — modeling
of chronic intrauterine hypoxia; III — modeling of acute
postnatal hypoxia; IV — modeling of mixed hypoxia.
The material of the study was the tissue of the kidneys,
ureters and bladder of fetuses and newborns. In group I
in the kidneys of fetuses the mean value of the number of
pS3-positive cells was 7.83+0.31, newborns — 5.40+0.28;
in the ureters and bladder of fetuses — 5.77+0.29 and
6.97+0.32, newborns — 3.58+0.21 and 5.36+0.28.

In the kidneys in group II the mean value of the
number of p53-expressing cells in fetuses was 1.43+0.50,
in newborns — 21.7240.58; in group III in newborns —
15.03£0.63; in group IV in newborns — 33.33+0.72. The
mean value of the number of p53-expressing cells in the
ureters and bladder in group II in fetuses was 13.17+0.49
and 11.83+0.43, in newborns — 16.244+0.37 and 15.38+0.37;
in group III in newborns — 7.25+0.27 and 8.68+0.32; in
group IV in newborns — 19.63+0.31and 21.03+0.40. As the
result of the study it was found that experimental hypoxia
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induced apoptotic processes in the kidneys, ureters and
bladder of fetuses and newborns, the severity of which
was moderate in the modeling of acute postnatal hypoxia,
expressed in the modeling of chronic intrauterine hypoxia
and strongly expressed in the modeling of mixed hypoxia.
Under the influence of acute postnatal hypoxia, chronic
intrauterine hypoxia and mixed hypoxia in the ureters and
bladder of fetuses and newborns p53-positive cells were
located evenly in all layers of the wall of these organs,
whereas in the kidneys p53-positive cells prevailed in the
tubular component. In the modeling of chronic intrauterine
hypoxia apoptotic processes in the kidneys, ureters and
bladder increased in newborns in comparison with fetuses.

Keywords: hypoxia, fetus, newborn, urinary
system organs, apoptosis.

PE3IOME

INATOTEHHO MHIAYIMUPOBAHHBIN AIIOII-
TO3,0BYCJIOBJEHHBIA TMIIOKCUYECKHAM
BO3JEMCTBHUEM, B OPTAHAX MOYEBOM
CUCTEMBI IIJIOJOB 1 HOBOPOXKJIEHHBIX
(AKCHEPUMEHTAJIBHOE UCCJIEJOBAHUE)

"Mupounuyenko M.C., 2 Illepcriok C.A.,?3y6oBa E.O.,
?Haxkoneunas C.A.

! Xapvrosckutl HayuoHATbHbLI MEOUYUHCKUL YHUSEPCUMEN!,
kagheopa namonozuueckoi anamomuu, *Xapokosckuil Ha-
yuonanwHoll ynusepcumem um. B.H. Kapasuna, kagpeopa
anamomuu yenoeexa, Ykpauna

Ienbro uccne10BaHus IBUII0CH ONIPEIEICHUE 0CO-
OGeHHOCTel aronTo3a B MOYKaxX, MOYETOYHUKAX U MOYEBOM
IIy3bIpe IUION0B U HOBOPOXKACHHBIX IIPU MOJCIUPOBAHUU
XPOHUUECKOH BHYTPUYTPOOHOI M OCTPO#i MOCTHATAIBLHOM
Y CMEILAHHOM FMIIOKCHH.

B xoze uccnenoBanus MpoBeACH SKCIIEPUMEHT HA
Kpbicax JIuHUKM WAG 1o MOIETUPOBAHUIO BEICOKOTOPHOM
TUTMOKCHU. DKCIIEPUMEHTAIbHbIE )KUBOTHBIE OBUIM pa3-
JICJICHBI Ha YETbIPE IPYIIIbL: | — KOHTpOJIbHAS — IIOABI U
HOBOPOXKJICHHBIE OT 3I0POBBIX CaMOK; [I- MoxenupoBanue
XPOHUUYECKON BHYTpUYyTpoOHOIt runoxcu; I11 — monenupo-
BaHUE OCTPOH NIOCTHATaNIbHOM runokcuy; I'V —Monenupo-
BaHUE CMELIAHHOM T'HIIOKCUU. Marepuanaom Uccie10BaHus
SIBUWIACh TKAHb [IOYKU, MOYETOUHUKA U MOUYEBOIO I1y3bIps
TUTOZIOB ¥ HOBOPOXK/ICHHBIX. ATIONTOTHYECKYIO aKTHBHOCTh
M3y4aJli C TOMOIIBI0 MOHOKJIOHAJIBHBIX aHTUTEN K p53.

B pesynbrare nccienoBanusi yCTaHOBIIEHO, UTO
JKCIIEpUMEHTAJIbHAsl TUIIOKCUS MHAYLHUPYET aloNTOTH-
4eC-KUe MPOLECCHl B [TOYKAX, MOYETOUHUKAX U MOYEBOM
IIy3bIpe IJIOA0B U HOBOPOXKJIEHHBIX, CTEIIEHb BBIPAKCH-
HOCTH KOTOPBIX ObLIa YMEPEHHON MPHU MOJEIUPOBAHUHI
OCTPOM IOCTHATAJILHOM T'MIIOKCUU, BBIPAXKCHHOU - IPHU
XPOHUYECKON BHYTPHYTPOOHON TMIOKCHHU U CHUIIBHO BBI-
Pa)XE€HHOH - MpU CMelIaHHOW runokcuu. Ilon BausHUEM
OCTpPO¥ MOCTHATATIBHOM, XPOHUUECKOI BHYTPHY TPOOHOM U
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CMEIIAHHOM I'MITOKCUI B MOYETOUHUKAX U MOYEBOM I1y3bIPE
TUIOZIOB M HOBOPOXKACHHBIX PS53-TONOKUTEIBHBIE KICTKH
pacroarajauch PaBHOMEPHO BO BCEX CIIOSAX CTEHKH HCCIIe-
Jlye€MbIX OpPIraHOB, TOIJA KaK B IIOYKAX JKCIIPECCUPYIOLLUE
P53 xietku npeoOiasany B TyOyIsIpHOM KoMrioHeHTe. [1pu
MO/ICIIMPOBAHUI XPOHUYECKOH BHYTPUYTPOOHON THUITOKCHUH
aroNTOTUYECKHUE IIPOLIECCHI B TIOUKAX, MOYETOUHUKAX U MO-
YEBOM ITy3bIPE HapacTaJld y HOBOPOXK/ICHHBIX B CPaBHEHUU
C IUIOZAMH.

A gboydg

Jdodmdlboygdo bgdmJdgogdom godm{ggnemo  3o-
096060300 gm0 53m3GMmDbo bogmagols @
shogndmdogols bododpg LoliGgdol m@asbmgddo
(9dL39@0dgbHamo 33e0930)

3. 800 I60hgb 3m, 2. 9O bBoz0,%g. bydmgs,
2. bogmbghboos

bo®gmgols gemgbyao bsdgoiobm 9bogg@lodgdo,
3omm@myo@o  sbo@mdool Jomgeds, 93050bs;
botgmgol 8.6.3005b0bols Lobgermdols g@mgbyeo
960390L0@RgB0, ssdosbols sbo@dmdool gomgo@s,
93H50bs

33%0930L dobobl dgoygbs 53m3Bmbols
0530Lgd9M 96960l aodmgam gbs bogmyols ©s sbogn-
‘dmdogols mo® jdgedo, dodplsfggmbs s domols
499®do JOmbogygeo Lodgogmlbmldops do3md-
Lools, 3ml@Ebs@oyg@o JodmJlbool s dgdgyeoo
3o 3mJbools dmpgeodmgdols 300mdgddo.

WAG bobols godmogggdbg ho@dodgdyeno

04m gJb3g®H0dgbBo ds@sedmsbo do3mlools Imwg-
modgdom. Loggmo Gbmggmgdo ©soym mmb
xR0 I (Logmb@d@marm) — xobddmgeo dwg-
60 3bmggagdols bogmagdo s shogdmdoangdo;
I — Jombogygaro Lbsdgogmlibmldows do3mdbools
dopgamodgdom; I — 3(g539 3mlLEbs@oydo do-
3mJLool dmgeodmgdom; IV — dg@gaemo do3mbools
dopgao®gdom. 33mggol dobogsls Fomdmomagbos
bogmgolbs s shogmdmdomols mo®gdarols, do@o-
Lo ggomols @s dodmwols d9d@ols Jimgogno. s3m3Em-
Dydo ofBogmds dgolifsgmgdmes dmbm jenmbymo
5b@Bolbgygargdols p53 Lsdygsagdom.

oaygbogos, @md 9Jl3g®modgb@yeo
do3mJlos 0fg93L o3m33mby@o 3GmEglgdols
0bgEodgdsls bosgmagolbs ©s sbodmdomols
000 3390 do, Jo@Elsfggmls s dompol d9d@ddo,
OmIgeoi bmdog@e s@ols godmbs@yaro (3039
3obRbs@omygmo JodmJlool s JOmbogyeo
Lodgogrmlbmldows do3mdlbools dmwgemodgdolsls,
33390Go© asdmbo@dgemo - dg@ggeo Jo3mJlools
dogeodgdols 300mdgddo. I gog9 3mbEbs@smg@o,
Jombogymo Lsdgoemmbbmlbdops ©s dgmgyeo
do3mdbools yogemgbom bogmaols s sbogdmdbo-
ol dodplofggols ©s dodpol d9d@do p53-
059000 YXMJOJd0 Mobsd@o oboygdmos
59 m@bmgdols g gdols yggens gbsdo, boanm
00®3dgeodo p53-0b 3ogJl3@glodgdbgeo Yx®gogdo
Lbko®omdes Bodgeg® 3mddmbgbddo. JOmbo o
Lodgognmlibmldows 3o3mJlools dmpgamomgdols 3o-
Omdgddo 0mod 3dgendo, dodebsfggmls s dodmols
b93®do 2obgomomgdygmo 53m3GmMbyY@o 3amEglgdo
shogdmdogngddo 9R@® damogdo ogm, godg be-
g xdo.

AGE-RELATED SPECIFICITIES OF ENDOMETRIAL
PROLIFERATION/STEM CELL INDEX DISTRIBUTION

Kikalishvili N., Beriashvili R., Muzashvili T., Burkadze G.

Tbilisi State Medical University, Georgia

Female reproductive system has the unique
(paramount) abilities of regeneration, which presum-
ably is conditioned by the presence and distribution of
somatic stem cells in different components of tissues
— the evident example of the latter seen in the human
endometrium; as a dynamic cycling remodeling tissue,
it accounts for more than 400 cyclic regeneration, dif-
ferentiation and desquamation processes during the years
of reproductive age of females. According to the recent
hypothesis, exactly the adult stem cells are responsible
for the cell production during cycling regeneration of
endometrium [11].

© GMN

Endometrial stem cells take the special place
among somatic stem cells of female reproductive system,
since their essence and nature still remains unclear — cel-
lular complexity of endometrium, its hormone-dependence
and cycling remodeling makes the study of endometrial
stem cells exclusively complicated [2]. The following
questions are still left actual and unanswered — and yet,
how many different stem cell / progenitor cell types exist
in the human endometrium? Is there any unique, singular
“mother” endometrial stem cell, or the endometrial stem
cells originally include the epithelial, stromal and endothe-
lial stem cells in their clones? [1]
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Consequently, the detection of endometrial stem
cells and identification of their location in the complex
cellular hierarchy still remains challenging [14]. Fur-
ther study of endometrial stem cells will clarify their
role in gynecologic pathologies associated with hyper-
proliferative states of endometrium [3]. This will not
only improve the understanding of pathogenesis of such
conditions as endometrial hyperplasia, endometriosis/
adenomyosis, endometrial carcinoma, but also will
greatly support to the development of new treatment
approaches and strategies for these conditions, using the
direct targeted therapeutic agents [12,15].

Chan et al. [2] have identified the clonogenic
epithelial and stromal cells as first candidates for en-
dometrial stem cells. Epithelial clonogenic cells were
differentiating into wide glandular structures in vitro,
while the singular stromal clonogenic cells showed
multilinear differentiation in 4 mesodermal lines (adi-
pocytes, chondrocytes, osteocytes and smooth muscle
myocytes). Masunda et al. [12,13] provided the first
marker set CD146+, PDGF-RB+(platelet-derived growth
factor receptor beta) for identification of clonogenic,
multipotent stromal stem cells (MSCs), which are local-
ized in perivascular space in both basal and functional
layer of endometrium and are able to undergo mes-
enchymal multilinear differentiation. Kiesel et al. [7]
demonstrated that endometrial stem cell population is
markedly increased in proliferative phase of menstrual
cycle (approximately 5.1% of'total cell amount in normal
endometrium), compared with secretory phase, which
must be resulted from proliferative effect of estradiol
in pre-ovulatory phase.

It was found out that namely endometrial
stem cells have especially high proliferative capac-
ity and can preserve totally stable karyotype even
after 40-times division, whereas the mean time for
their division is 20 hours, being two times lower
than the division time index for bone marrow stem
cells. [17,18] Their retrieval is much less invasive
and therefore, they carry the potential for becoming
powerful instrument both in clinical-diagnostic as
well as therapeutic tools, in addition they can play
important role in tissue regeneration and reconstruc-
tive therapy [16]. Taking into account all of the above
mentioned, we think it would be very interesting to
detect the relationship between stem cell distribution
specificities and proliferative activity under the age
norm and endometrial hyperplasia, which could be-
come one of the possible assisting diagnostic criterion
in morphology diagnostic algorithm.

The aim of our study was to explore the age-
related specificities of endometrial proliferative/stem
cell index distribution under normal and hyperplasia
conditions.

Material and methods. The study represents
a retrospective research. The coded and depersonalized
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material data from Acad. N. Kipshidze Central University
Clinic was used in the study. 2 study groups: 1 “Norm”
(1.1 Reproductive age 15-44 years [WHO Women He-
alht, Fact Sheet Ne3346 Updated September 2013]; 1.2
Menopause age 45-55 years; 1.3 Post menopause age 56
and more years) and 2™ “Endometrial Hyperplasia” con-
dition (2.1 Reproductive age 15-44 years; 2.2 Menopause
age 45-55 years; 2.3 Post menopause age 56 and more
years) were selected from routine histopathologic tissue
specimens of uterus. Hematoxilyn-eosin technology and
immunohistochemistry with proliferation marker ki67
(K2 bond RTU primary, Novocastra) and stem cell
marker CD146 (rabbit polyclonal antibody, MUC18,
Zytomed Systems GmbH) was performed in the study
on 4pm sections of formalin fixed, paraffin embedded
tissue samples. Following deparaffinization and rehy-
dration of the tissues sections, antigen retrieval was
performed at 100°C for 20 minutes with Tris-EDTA
buffer, pH 6.0. Endogenous peroxidase was blocked
with 3% peroxide for 5 minutes. Primary antibody
detection was carried out using a polymer system
(Bond Polymer Refine Detection, Leica). Staining
development was achieved by incubation with DAB
Enhancer (Leica).

The results of immunohistochemistry studies
were evaluated by standard scheme, namely, by counting
percentage of positive cell numbers in 20 randomly se-
lected big magnification visual fields. Proliferative/stem
cell index was calculated by the ratio of Ki67-positive
cell percentage value divided by CD146-positive cell
percentage value.

Quantitative data retrieved in the study was
treated by Pearson’s correlation and X2 test. Statistical
analysis of acquired quantitative data was performed by
use of SPSS V.19.0 program. The confidence interval of
95% was considered as statistically significant.

Results and their discussion. The study
showed that in the 1% study group labeled as “Norm”, the
proliferative/stem cell index ranges between 8 and 16.5.
Its mean average value in the age distribution subgroups
accounts for: 1.1) reproductive age — 10.6; 1.2) meno-
pause —4.5; 1.3) post-menopause — 1. Proliferative/stem
cell index reaches its maximum in the samples retrieved
from proliferation phase of menstrual cycle from repro-
ductive age individuals, while in post-menopause age it
decreases significantly and almost equals to 1.

In the 2™ study group labeled as “Endometrial
Hyperplasia”, the proliferative/stem cell index markedly
increases and ranges within the interval 15-23. Its mean
average value in the age distribution subgroups accounts
for: 2.1) reproductive age — 18; 2.2) menopause — 18.2;
2.3) post-menopause — 18.5. We should especially take
into account the fact that proliferative/stem cell index in
case of endometrial hyperplasia cases tends to increase
with age, in contrast with the norm, where it is observed
to progressively decrease with aging.
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Fig. 1. 1 study group: A,D,G-HEX400, B,E,H-IHC (ki67)X400,C, F.I-IHC(CD146)X400;

A,B,C-PR/ST IND-15; D,E,F-PR/ST IND-10; G,H,I-PR/ST IND-1

Fig. 2. 2" study group: A,D,G-HEX400, B,E, H-IHC(ki67)X400,C,E I-IHC(CD146)X400;
A,B,C-PR/ST IND-17; D,E,F-PR/ST IND-18; G,H,I-PR/ST IND-20
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2nd study group “Endometrial
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more

Diagram. Endometrial proliferative/stem cell index distribution under normal and hyperplasia conditions
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Conclusions. It was found that proliferative/stem
cell index in the 1% study group labeled as “norm” progres-
sively decreases with aging, while in the 2nd study group
labeled as “endometrial hyperplasia” it behaves opposite
and increases with age. Moreover, it must be noted that
proliferative/stem cell index in endometrial hyperplasia
cases with regard to norm increases significantly, namely
in the subgroups 1.1/1.2 (which is reproductive age) it
increases 1.5 times, and in the subgroups 1.2/2.2 (which
is menopause age) it increases 2.5 times, while in the sub-
groups 1.3/2.3 (which is post-menopause age) it increases
18.5 times. The high attention should be given to the fact
that the mean average value of proliferative/stem cell index
in endometrial hyperplasia most markedly differs from the
norm in post-menopause period.

Project was supported by scientific grant
PhDF2016 42 for PhD scholarships of Shota Rustaveli
National Science Foundation.

REFERENCES

1. Allickson JG, Sanchez A, Yefimenko N, Borlongan CV,
Sanberg PR. Recent Studies Assessing the Proliferative Ca-
pability of a Novel Adult Stem Cell Identified in Menstrual
Blood // Open Stem Cell J. 2011; 3(2011):4-10.

2. Chan RW, Schwab KE, Gargett CE: Clonogenicity of
human endometrial epithelial and stromal cells // Biol
Reprod 2004, 70:1738-1750.

3. Dimitrov R, Timeva T, Kyurkchiev D, Stamenova M,
Shterev A, Kostova P, Zlatkov V, Kehayov I, Kyurkchiev
S: Characterization of clonogenic stromal cells isolated from
human endometrium // Reproduction 2008, 135:551-558.

4. Gargett CE, Schwab KE, Zillwood RM, Nguyen HP,
Wu D: Isolation and culture of epithelial progenitors and
mesenchymal stem cells from human endometrium // Biol
Reprod 2009, 80:1136-1145.

5. Gargett CE, Nguyen HP, Ye L Endometrial regeneration
and endometrial stem/progenitor cells // Rev Endocr Metab
Disord. 2012 Dec; 13(4):235-51.

6. Gargett CE: Identification and characterisation of human
endometrial stem/progenitor cells // Aust N Z J Obstet
Gynaecol 2006, 46:250-253.

7. Gotte, L. Kiesel J Endocrine Aspects of Endometrial
Stem Cell Function in Reproductive-Age Women // Re-
produktionsmed Endokrinol 2013; 10 (Special Issue 1).
8. Janzen DM1, Cheng D, Schafenacker AM, Paik
DY, Goldstein AS, Witte ON, Jaroszewicz A, Pellegrini
M, Memarzadeh S. Estrogen and progesterone together
expand murine endometrial epithelial progenitor cells //
Stem Cells. 2013 Apr;31(4):808-22.

9. Kaitu’u-Lino, TJ, Ye, L., Gargett, CE (2010). Re-epithe-
lialization of the uterine surface arises from endometrial
glands - evidence from a functional mouse model of break-
down and repair // Endocrinol 151:3386-95.

10. Kato Kiyoko Stem cells in human normal endometrium
and endometrial cancer cells: Characterization of side
population cells // The Kaohsiung Journal of Medical Sci-

102

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

ences, January 25, 2012 Vol. 28, Issue 2, 63—71.

11. Lopez A, Valdez-Morales FJ, Benitez-Bribiesca L,
Cerbon M, Carranca AG. Normal and cancer stem cells
of the human female reproductive system // Reproductive
Biology and Endocrinology 2013; 11:53.

12. Masuda H1, Anwar SS, Bithring HJ, Rao JR, Gargett
CE. A novel marker of human endometrial mesenchymal
stem-like cells // Cell Transplant. 2012;21(10):2201-14.
13. Masuda H, Matsuzaki Y, Hiratsu E, Ono M, Na-
gashima T, Kajitani T, Arase T, Oda H, Uchida H, Asada
H, et al.: Stem cell-like properties of the endometrial side
population: implication in endometrial regeneration // PLoS
One 2010, 5:¢10387.

14. Mirantes C1, Espinosa I, Ferrer I, Dolcet X, Prat
J, Matias-Guiu X. Epithelial-to-mesenchymal transition
and stem cells in endometrial cancer / Hum Pathol. 2013
Oct;44(10):1973-81.

15. Schuring AN, Schulte N, Kelsch R, Ropke A, Kiesel
L, Gotte M: Characterization of endometrial mesenchymal
stem-like cells obtained by endometrial biopsy during rou-
tine diagnostics // Fertil Steril 2011, 95:423-426.

16. Schwab KE, Gargett CE: Co-expression of two peri-
vascular cell markers isolates mesenchymal stem-like cells
from human endometrium // Hum Reprod 2007, 22:2903-
2911.

17. Schwab KE, Hutchinson P, Gargett CE: Identification
of surface markers for prospective isolation of human
endometrial stromal colony-forming cells / Hum Re-
prod 2008, 23:934-943.

18. Yanping Xu, Huiting Zhu, Dongni Zhao, and Jichun
Tan. Endometrial stem cells: clinical application and patho-
logical roles // Int J Clin Exp Med. 2015; 8(12).

SUMMARY

AGE-RELATED SPECIFICITIES OF ENDOME-
TRIAL PROLIFERATION/STEM CELL INDEX
DISTRIBUTION

Kikalishvili N., Beriashvili R., Muzashvili T., Burkadze G.
Thilisi State Medical University, Georgia

Endometrial stem cells take the special place
among somatic stem cells of female reproductive system,
since their essence and nature still remains unclear — cel-
lular complexity of endometrium, its hormone-dependence
and cycling remodeling makes the study of endometrial
stem cells exclusively complicated. Consequently, the
detection of endometrial stem cells and identification of
their location in the complex cellular hierarchy still re-
mains challenging. The aim of our study was to explore
the age-related specificities of endometrial proliferative /
stem cell index distribution under normal and hyperplasia
conditions. The study represents a retrospective research.
The coded and depersonalized material data from Acad.
N. Kipshidze Central University Clinic was used in the
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study. 2 study groups - 1% study group “Norm” (12 cases)
and 2" study group “Endometrial Hyperplasia” condition
(18 cases) were selected from routine histopathology tissue
specimens of uterus. Hematoxilyn-eosin technology and
immunohistochemistry with proliferation marker Ki67 and
stem cell marker CD146 was performed. The proliferative/
stem cell index was calculated by the ratio of Ki67-positive
cell percentage value divided by CD146-positive cell
percentage value. The study showed that in the 1% study
group labeled as “norm”, the proliferative/stem cell index
ranges between 8 and 16.5. Its mean average value in the
age distribution subgroups accounts for: 1.1) reproductive
age— 10.6; 1.2) menopause —4.5; 1.3) post-menopause — 1.
In the 2™ study group labeled as “endometrial hyperpla-
sia”, the proliferative/stem cell index markedly increases
and ranges within the interval 15-23. Its mean average
value in the age distribution subgroups accounts for: 2.1)
reproductive age — 18; 2.2) menopause — 18.2; 2.3) post-
menopause — 18.5. It was found that proliferative/stem cell
index in the Ist study group labeled as “Norm” progres-
sively decreases with aging, while in the 2™ study group
labeled as “Endometrial Hyperplasia” it behaves opposite
and increases with age. Moreover, it must be noted that
proliferative/stem cell index in endometrial hyperplasia
cases with regard to norm increases significantly, namely
in the subgroups 1.1/1.2 (which is reproductive age) it
increases 1.5 times, and in the subgroups 1.2/2.2 (which
is menopause age) it increases 2.5 times, while in the sub-
groups 1.3/2.3 (which is post-menopause age) it increases
18.5 times. The high attention should be given to the fact
that the mean average value of proliferative/stem cell index
in endometrial hyperplasia most markedly differs from the
norm in post-menopause period.

Keywords: stem cells, endometrial hyperplasia,
proliferative/stem cell index.
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BO3PACTHBIE OCOBEHHOCTHU PACIIPEJEJIE-
HUA IMTPOJINM®EPATUBHO/CTBOJIOBOKJIETOY-
HOI'O UTHAEKCA SHIOMETPUS

Kuxaaumsuian H.O., Bepnamsuian P.B.,
My3zamBuiu T.3, Bypkanze I.M.

Tounuccrkuu 20cyoapcmeeHuvlll MeOUYUHCKUL YHUBEPCU-
mem, I py3us

Ha 0a3e apxuBHbIX MarepuasoB lleHTpanbHOi
yHHUBepcuTeTcKoi knuHuky uM. H. Kumnmmmaze nposeneHo
PETPOCHEKTHBHOE, HENEePCOHU(DUIIUPOBAHHOE UCCIIC0BA-
HHE U Ha OCHOBAaHHMHU JAHHBIX PyTHHHBIX THCTONATOJIOTHYe-
CKHUX 00CJIeI0BaHUI MaTKH BBIICICHBI 2 Tpymniisl: | rpymnma -
HopMa (12 ciryuaes), I rpynmna - runepriasus SHIOMETPHUs
(18 cmyqaeB) ¢ Tpems noarpynami (-.1 penpoayKTHBHBII
BO3pacT, -.2 MEHOMay3a, -.3 mocreHonaysa). [ IpoenieHo nm-
MYHOTHCTOXMMHYECKOE UCCIIEIOBAHHE C HCTIOJIb30BAHUEM
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nponudeparuBHoro mapkepa Ki-67 u mapkepa CTBOJIOBBIX
kietok CD146. TIponudepaTHBHO/CTBOIIOBOKICTOYHBIN
HHACKC 3HAOMCTPUA pAaCCUUTHIBAJICA COOTHOLICHUCM
MPOIEHTHOrO moka3zarensi Ki-67-Mmo3UTHBHBIX KICTOK C
TakoBbIM CD146-103UTHBHBIX KJIETOK.

[TponudepaTnBHO/CTBOIOBOKJICTOUHBIH HHIEKC
sHjoMeTpus B | rpynme konebascs B mpenenax or 8 1o
16,5, cpeaHee ero 3Ha4eHHE TIO MOATPYIIAM COCTABUIIO:
PpenpoayKTHBHBIN Bo3pacT — 10.6; rpymnmna MeHonay3sl — 4,5,
rpyIia noctMeHornayssl - 1. [IponudepariuBao/cTBoNIOBO-
KJIETOUHBIN HHAEKC SHA0METpHs BO 11 rpymnie 3HaunTebHO
YBEJIMUMIICS, BapbUpys B Ipeaenax ot 15 no 23, cpeanee
3HAUEHUE M0 MOArPYIIaM COCTABUIIO: PENPOAYKTHBHBIN
Bo3pacT — 18, rpynna meHonay3sl — 18.2, rpymnma nocrMe-
Hormay3bl — 18.5.

B X0A€ MPOBEACHHOT'O UCCIICAOBAaHNS BbISIBJICHO,
4TO 3HaYCHHUE MPOIH(EPaTUBHO/CTBOJOBOKIETOUHOTO
HHJEKca 3HI0MeTpus B [ rpyniie ¢ yBenuueHuem Bo3pacra
MPOTPECCUBHO YMEHbIaercs, a Bo 1l rpymme, Hao0opoT,
Bo3pacTeT. CiesyeT OTMETUTh, YTO 3HAUCHHUE IMPOJH-
(hepaTBHO/CTBOJIOBOKIETOYHOTO MHACKCA SHIAOMETPHS
B YCJIOBUAX TUIICPIINIA3UNU SHIAOMCTPHUSA B CPaBHCHHUU C
HOpMOﬁ SHAYUTCIIbHO YBCIIMYNUBACTCA B pCIPOAYKTHBHOM
Bo3pacte B 1,5 pa3a, B rpyImme MeHomay3sl - B 2,5 pasa, a
B IpymIe NocTMeHomnays3sl - B 18,5 pasa. PasHuna mexny
MoKasarelssMHu PO epPaTHBHO/CTBOJIOBOKICTOUHOTO
MHJIEKCA B HOPME M IIPU THUIEPIUIa3UH O0COOCHHO SIPKO
BBIP@)KEHA B MIEPHO]] IOCTMEHOIAY3bI.
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DYNAMICS OF MORPHOLOGICAL CHANGES
OF RATS' ADENOHYPOPHYSIS IN BURN DISEASE

Kovalchuk O., Cherkasov E ., Dzevulska I., Kaminsky R., Korsak A., Sokurenko L.

Bogomolets National medical university, Kyiv, Ukraine

Burn disease is one of the most prominent patho-
logical lesions which causes severe stress for the body.
On the background of this injury develops dysfunction of
each body system caused by the influence of imbalance
of hypothalamic-pituitary-adrenal axis. This imbalance is
expressed by acute reactions to skin burns such as activa-
tion of catecholamines, glucocorticoids and glucagon [7].
The pituitary gland responds to a number of stimuli by
feedback mechanisms that may have both negative and
adaptive (positive) effect.

Despite data on pituitary gland functioning pe-
culiarities in different periods of burn disease, obtained
by researchers with different methods, intracellular patho-
genic mechanisms of disorders of the body at different stages
of the thermal skin damage remain unclear [5,10,11]. Lack
of pituitary research at burn disease with usage of DNA cy-
tometry attracts attention. DNA cytometry is the most accu-
rate way to detect changes in the function of cells, especially
synthetic processes and apoptosis [13].

Aim of the work - determination of the cell cycle
peculiarities and DNA fragmentation in adenohypophysis
cells and their morphological features in 7-14, 21-30 days
after second-third degree skin burns under the conditions
of usage of 0.9% NaCl solution during first 7 days of in-
travenous infusion.

Material and methods. The research was con-
ducted on 120 male Wistar rats that weigh in the range
of 160-180 g. The animals under studies were kept in
vivarium conditions on a standardized diet with drinking
tap water ad libitum. The experiment was conducted in
accordance to European Convention for the Protection
of Vertebrate Animals used for Experimental and other
Scientific Purposes.
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Committee of bioethics of Bogomolets National
medical university, Kyiv, Ukraine found that the studies are
not contrary to the fundamental bioethical standards of the
Helsinki Declaration, the European Convention on Human
Rights and Biomedicine (1977), the relevant provisions of
the WHO and the laws of Ukraine.

There were defining features of structural change,
indicators of cell cycle of rats’ adenohypophysis cells with
and without skin after burn injuries in 7 - 14 and 21-30 day
[2] and given its correction of 0.9% NaCl solution. The
first administration was done in one hour after modeling
of the pathological condition; the following infusions were
performed once a day during 7 days.

The experimental animals were divided into 3
groups with 15 animals in each group: Group I - intact ani-
mals; Group II — rats without thermal injury, administered
with 10 ml/kg of 0,9% NaCl solution, Group III — animals
with the burn, administered with 10 ml/kg of 0,9% NaCl
solution.

Anesthesia. Shaving animals, causing burns, ves-
sels catheterization, euthanasia of animals were carried out
under conditions of intravenous anesthesia, with 6 mg of
propofol per 100 g of animal.

The manipulations were performed according to
all bioethical norms and rules of the “Regulations on the
animal use in biomedical research”, “European Convention
for the protection of vertebrate animals used for experimen-
tal and other scientific purposes”, “Guide for the Care and
Use of Laboratory Animals”.

Thermal injury. After premedication according
to burn injury modeling procedure [4], all rats had hair
removed on side surfaces of the body with mechanical
machine and a safety razor. Burn trauma of skin was per-
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formed by applying to the side surfaces of animal body of
four copper plates (two plates on each side), which were
previously held for 6 minutes in water at a constant tem-
perature of 100° C. The surface area of each copper plate
was equal to 13.86 cm?.

Total area of skin burns in rats was 21-23% of
body surface, exposure was 10 seconds, which is quite
sufficient to form a second degree burn - superficial dermal
burns (former A third degree) and development of mean
severity of shock [1].

Histological analysis. In euthanized animals we
performed section of cranial cavity and using razor took
small pieces of anterior pituitary — adenohypophysis.
Tissue blocks were fixed in 10% neutral formaldehyde
solution. After fixing material was washed, dehydrated
in series of increasing ethanol concentration, was carried
through chloroform and put into paraplast. Histological
sections of the body thickness of 5.6 mm were prepared
on a rotary microtome, placed on subject glass, stained
with hematoxylin and eosin and aldehyde-fuchsine by Go-
mori, than put in Canada balsam. Semi-thin sections were
prepared on ultramicrotom LKB-3 (Sweden) and stained
with methylene blue. Histological, morphometric studies
and photographs of histological preparations and semi-thin
sections were performed on Olympus microscope BX51
having appropriate software.

Electron microscopy. Ultrathin slices were
prepared in the “LKB” ultramicrotom, analyzed and
photographed on PEM-125K electron microscope. Semi-
thin slices were stained with toluidine and methylene
blue, analyzed and photographed, using Olympus BX51
microscope. The experiment was carried out on the basis
of the Research Center at Pirogov Vinnitsa National
Medical University. Electron microscope analysis was
made on the basis of the Department of Electron Mi-
croscopy (supervisor, Professor L.A. Stechenko) at the
Institute of Pathology Problems at Bogomolets National
Medical University.

DNA Cytometry. Suspensions of rats’ adenohy-
pophysis cell nuclei were obtained using a special solution for
the study of nuclear DNA CyStain DNA (Partec, Germany)
according to the protocol-instruction from the manufacturer.
Flow analysis was performed on the multifunctional cytometer
«Partec PASy (Partec, Germany) in Pirogov Vinnitsa National
Medical University Research Center. Ultraviolet radiation was
used for DAPI fluorescence excitation. From each sample
of the nuclear suspension 20 thousands of events were ana-
lyzed. With the software FloMax (Partec, Germany) cyclical
analysis of cells was conducted in full digital accordance to
a mathematical model that included the definition of the fol-
lowing indicators:

- GOG1 - the percentage of cells in GOG1 phase
to all cells of the cell cycle (DNA content = 2 ¢);

- S - percentage of DNA-synthesis phase to all cells
of the cell cycle (DNA content> 2 and ¢ < 4 c¢);
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Determination of DNA fragmentation (apoptosis)
was conducted by allocating SUB-GOG1 sites on DNA
histogram RN1 before GOG1 peak, which indicates cell
nuclei containing DNA <2 c.

Statistical analysis. Statistical analysis of the re-
sults conducted in the package “STATISTICA 5,5 (belongs
to Pirogov Vinnitsa National Medical University, license
number AXX R 910A374605FA) using parametric and
nonparametric methods. Statistical significance of differ-
ences between independent quantitative values that were
obtained during the execution of the thesis was evaluated
in the case of normal distribution by Student’s test, in other
cases - through U-Mann-Whitney criterion.

Results and their discussion. Structural fea-
tures of microcirculatory changes were observed in the
adenohypophysis parenchyma in the period of 7 and 14
days after the burn injuries of the skin. Hemodynamic
violations in the form of stasis and thrombosis of blood
cells, partial destruction of the vascular wall of blood
capillaries and venues were marked, resulting in the
development of perivascular edema and appearance of
hemorrhage. Also, signs of region hemodynamic changes
coincided with the emergence of structural evidence
of spoiled energy and protein synthesis function of
endocrinocytes. Due to the destruction of organelles
appropriate secretory activity of most endocrinocytes
has to decline that generally indicates the inhibition of
synthetic processes in the cells.

Results of the DNA cytometry, applied for the first
time to study adenohypophysis in rats with burn injuries,
suggest that using 0.9% NaCl solution inhibited synthetic
processes that manifest in values of S-phase index in 7 days
(0,374 +£0,030%) (Table).

In 14 days after skin burn injury values of the
S-phase index 1,186+0,215% (p<0.01) are almost twice
higher than of animals from the control group. SUB-G0OG1
interval indicators gradually increase almost in a quarter in
7 days (0,918+0,167%, p<0.01), reaching a peak in 14 days
(1,114+0,199%, p<0.01). The data is likely to show both
the development of compensatory responses and continued
pathological effects of burn injuries of the skin, which are
fixed at the biochemical and histological levels by other
researchers [5].

In 21- and 30-day terms after the burn injuries
of the skin histological examination of adenohypophysis
against the destruction of the walls of blood capillaries, en-
dothelial desquamation in vascular lumen and development
of paravasal hemorrhage (Fig. 1) effects of degenerative
changes in endocrinocytes are found.

Cells with vacuoles and strong enlightened
cytoplasm were observed on semi-thin sections as well
as cell with signs of necrosis; a distinct dilation of blood
capillaries, erythrocyte sludge, perivascular swelling and
karyopyknosis in some endocrinocytes were also marked

(Fig. 2).
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Table. Cell cycle index changes of adenohypophysis cells in rats without
and after skin burn injuries alongside the administration of 0.9% NaCl solution

Cell cycle index (%)
Group Day

S SUB-G0G1

7 0,518+0,066 0,548+0,118

I 14 0,550+0,090 0,540+0,083
21 0,568+0,101 0,590+0,108

30 0,528+0,084 0,568+0,052

7 0,374+0,030! 0,918+0,167'

- 14 1,186+0,215! 1,114+0,199!
21 1,734+0,399! 0,976+0,193!

30 1,036+0,093! 0,792+0,169

notes: ! — statistically szgmﬁcant dzﬁ"erences compared to the 1l group without burn injuries (p<0.01)

- ‘ expressed dilation and stasis of blood capillaries, the
development of perivascular edema and in some areas
- interstitial edema. Fenestrated blood capillaries with
signs of endothelium deformation but without stasis of
blood cells in their lumen and manifestations of angio-
necrosis were identified.

Fig. 1. Histological features of rat adenohypophysis from
group with burn injuries of skin and NaCl solution in 21
days. The destruction of the walls of blood capillary, des-
quamation of endothelial cells in the vascular lumen (1),
the development of paravasal hemorrhage (2). Aldehyde-
fuchsme by Gomorz X200

Fig. 2. Adenohypophysis histological changes in rat from
the I1I group with burn injuries of skin and NaCl solution
in 21 days. Semi-thin slice. Methylene blue. X200

Microcirculation changes were manifested in
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Fig. 3. Adenohypophysis electronmicroskopy changes in rat
[from the Il group with burn injuries of skin and NaCl solu-
tion in 21 days. Erythrocyte stasis in the blood capillary.
1 - non-changed gonadotropocytes; 2 - somatotropocyte;
3 - sludge of erythrocytes; 4 - platelets, black arrow -
expanding tubular endoplasmic reticulum; white arrow
- intact mitochondria,; double black arrow - swelling of
mitochondria. X11000

The value of the S-phase index after burn in-
juries of skin and using 0.9% NacCl solution reaches a
maximum in 21 days (1,734+0,399%), and in 30 days
this index decreases to 1,036+0,093% (p<0.01) staying
higher than the level recorded in the control group of
rats. At this time indexes gradually decrease without
reaching the level that was registered against infusion
of 0.9% NaCl solution in the control animals (under
0,976+0,193%, p<0.01, and 0,792+0,169% p=0,076
respectively). During this period, according to other
researchers [3], hyperactivity of the adrenal glands
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under lower tropic hormones of the adenohypophysis is
marked, that probably indicates the recovery of receptor
sensitivity of cells to glucocorticoids, and is a sign of
gradual normalization of the hypothalamic-pituitary-
adrenal axis functioning.

The violation of the cell cycle and DNA frag-
mentation correlate with clinical signs of burn disease
recorded by many researchers and indicate, in their view,
the dysfunction of the hypothalamic-pituitary-adrenal
system [5].

L. Palmieri et al. [9] found increased level of
adrenocorticotropic hormone within 24 hours after burn
injuries, as well as a strong correlation between adreno-
corticotropic hormone and cortisol levels. The researchers
have also found significant correlation between levels of
arginine-vasopressin and glucocorticoids, which indicates
the role of this hormone in raising of corticosteroids level,
which in its turn may increase the damaging effect of ad-
renocorticotropic hormone stimulation.

It should also be noted that the level of various hor-
mones of adenohypophysis against the burn disease, both in
experimental and clinical studies, has been very individual
indicator, that reflects, according to the researchers, spare
capacities of the organism as a whole and adenohypophysis
in particular [12] and indicates the degree of damage and
the adaptive capacity of this organ.

Conclusion. So, on a 7-14 day maximal increase
of cytoplasm and nucleus volume and richness of the cells
with organelles were discovered for adenohypophysis
cortycotropocytes, thyreotrophocytes and somatotropho-
cytes. However, signs of plasmatic, nuclear and organelle
membranes destruction increased.

In the period of 21-30 days after thermal skin
injury destruction of membrane component increased,
intracellular regeneration was inhibited, deep dystrophic
and necrobiotic changes developed in pituitary cells.

Infusion of 0.9% NaCl solution is a good option
for controlling the influence of components of complex
colloidal hyperosmolar solutions on the adenohypophysis
structure, when such factors of general impact as a way
of infusion, volume of introduced substances and time
parameters of their administration are excluded.
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SUMMARY

DYNAMICS OF MORPHOLOGICAL CHANGES OF
RATS' ADENOHYPOPHYSIS IN BURN DISEASE

Kovalchuk O., Cherkasov E ., Dzevulska I.,
Kaminsky R., Korsak A., Sokurenko L.

Bogomolets National medical university, Kyiv, Ukraine

The article presents data relating to structural
changes in rat adenohypophysis in experimental burn
disease and its treatment. Experimental studies were
conducted for defining peculiarities of structural changes
in rats’ adenohypophisis without and after skin burn in-
juries (in 7-14 and 21-30 days) alongside its correction
with 0.9% NacCl solution. Application of DNA-cytometry
allowed defining subtle mechanisms of pathogenic influ-
ence of burn injuries on the organism in general and the
cells in particular.

Keywords: adenohypophysis, burn disease, cytoprotection,
DNA-cytometry, electron microscopy.
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PE3IOME

JUHAMHUKA CTPYKTYPHBIX UBMEHEHUI
AJIJEHOTUIIO®U3A KPBIC ITPU SKCIIEPUMEH-
TAJIbBHOM OKOI'OBOM BOJIE3HU

KoBaabuyk A.U., Yepkacos J.B., /I3eByanckas U.B.,
Kamuncknii P.®., Kopcak A.B., Cokypenko JI.M.

Hayuonanvnoiti meouyunckuii ynusepcumem um. A.A.
bozomonvya, Kues, Ykpauna

[TpencTaBieHs! JaHHbIE, KACAIOLINECS CTPYKTYP-
HBIX U3MEHEHNH aJJeHOTHnodu3a KpbIC MPH IKCIIEPUMEH-
TaTbHOU 0’KOTOBOI Oose3Hn. [IpoBeneHBI IKCTIEpUMEH-
TaJIbHBIE MCCIIEIOBAHNS MO OIIPEAEICHHIO 0COOEHHOCTEH
CTPYKTYPHBIX U3MEHEHUH, I0KA3aTeseN KIIETOUHOTO UK
KJIETOK aJieHOoTurno¢u3a Kpeic 0e3 U Mmocie 0KOTOBOH
TpaBMBI KOXH cItycTst 7-14, 21-30 cyTKH U B yCTIOBHAX €TO
koppeknnu 0,9% pactBopom NaCl.

[Ipumenenue metona JJHK-unromerpun nosso-
JIMJIO YCTAaHOBUTH TOHKHE MEXaHU3MBI [TaTOT€HETHIECKOTO
BO3/ICHCTBHSI O’KOTOBOW OOJIE3HN Ha OPTaHMU3M B IEJIOM U
Ha KJIETKN B YaCTHOCTH.

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()
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JTUHAMMUKA SHTEPOIEPUTOHEAJIBHOM TPAHCJIOKALIMUA MUKPOOPTAHU3MOB
HA SKCHEPUMEHTAJIbBHON MOJIEJIX OCTPOI KUILIEYHON HENPOXOAUMOCTH

'Koiimmu6aes 7K.M., 'Typrynos E.M., 2Cannomuym I., 'laBpunenko A.B., '’KymakaeB A.M.

'Kapaeanounckuil 2ocydapcmeennwiii meouyunckuil ynusepcumem, Kasaxcman,

Tocnumans Kaponunckoeo ynusepcumema, omoenenue xupypeuu, Cmokeonvm, Lllseyus

Ocrtpas kummeyHas Henpoxoaumoctsb (OKH) - cun-
JIPOMHAsI KaTeTOPHs1, KOTOPAsi XapaKTepH3yeTcsl HapyIICHUEM
rmaccaka KHIIEIHOTO COIPKUMOTO B HAIIPABICHUH OT JKe-
JyaKa K mpsAMoit kumike. OCIOKHEHHOE TeIEHHE PA3INIHBIX
IO 3THOJIOTUH 3a00JI€BAHUH U MATOIOTUIECKHX MPOLIECCOB,
(bopmupytoT MOPHOIOrHYeCcKHit CyOCTpaT OCTPOI KHIIEYHOM
HETIPOXOANMOCTH.

Murpanuss 6akTepuid UM UX MPOIYKTOB M3
MPOCBETa KHUIIKH B ME3CHTEPHANbHBIC JTUMQOY3IHI, a
3aTeM BO BHEKHIIICUHYIO Cpefy (TIeYeHb, TOYKH, CEPIIE,
JIErKUe, MO3T | JIp. OpraHbl) KOHTPOIUPYETCs: PU3U0II0-
TUYEeCKUMU MIPOIIeCCaMy 3J0POBOTO OpraHu3mMa. B To ke
BpeMs1, KOHTPOJIb Ha/l 3TUMH IIPOIECCAMHU TPOTPECCUBHO
HapymaeTcs Mpu pa3BUTHHA MHOTHUX 3a00JI€BaHNUI, B TOM
yucie, KMIIEYHOH Henpoxoaumoctu. HekonTponupye-
Mas OakTepHeMHsl WM TOKCHHEMHs, B CBOIO OYepelb,
PE3KO YTSKETSAET COCTOSHNE U 9acTO SBISIETCS OCHOBHOMN
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NPUYUHON Pa3BUTHS OPTaHHONW TUCHYHKINH U JeTaTh-
Horo ucxona [8,11,12].

B nmarorenese pazsutust OKH 1 ee ocnoxxHeHWid 3Ha-
YHUTETBHYIO POJIb UTPAET OaKTepHaIbHAs TPAHCIOKAIHA [2].

OcTpast KhIlIedHass HeMPOXOAUMOCTh HEU30€KHO
COTIPOBOXKJAETCSI M30BITOYHON OaKTepHaIbHOW KOJIOHHM-
zamueit (MBK) Tonkoit kumku. [Tox cuaapomom MBK mo-
HUMAIOT ITaTOJIOTHYECKOE 3aCeNIeHHEe TOHKOI KUIIKK Ooee
cTaOWIIBHBIMU U O0JIee pa3HOOOPa3HBIMU OaKTEePHATHHBIMH
MOMYJISIUSIME, CXOKUMH IO KOJIMYECTBEHHOMY U Kaue-
CTBEHHOMY COCTaBY ¢ MUKPO(IIOPOit 000J0UHOMN KUIIIKHU K
(hexanwmii [7,3]. bakrepronornyeckue ucciae10Banus 00b-
HBIX C HAPYIICHHOW MOTOPHOH (pyHKIIMEH TOHKOM KHIITKU
TTO3BOJIMJIM BBLIEHTS 10 20 BHIIOB OaKTEPHiA C IMANIa30HOM
OakTepualdbHbIX KOHIEHTpalwii ot 107 no 102 KOE/mi
[1]. Hapsny ¢ ipyrumMu maTOTeHEeTHIECKUMH (DaKTOpaMu
WBK wurpaet 3HAYUMYIO pOIb B HAPYIICHUH OaphepHON
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(YHKLMI KAIIEYHOW CTEHKH TIPH OCTPON HEPOXOTMMOCTH
tonkoi kumku (OHTK) u cmocoGcTByeT TpaHcnokanun
0aKkTepuii U MX TOKCMHOB M3 MPOCBETA KHUIIEYHHKA BO
BHyTpeHHHUe cpeabl [7]. MHTepec ydeHbIX K mpobieme
TPAHCHHTECTUHAIBHON TPAHCIOKAI[MH O0bACHICTCS Pei-
HoJiaraeMoil BO3MOYKHOCTBIO MPOHUKAIOIIUX OAKTEpUi U
TOKCHHOB BBI3bIBaTh CENITUYECKUE OCIOKHEHUS [9].

MuUKpOoOpraHu3MBbl, HacCeIAI0IINe KHIICYHHUK,
HaXOJATCSI B MOCTOSIHHOM B3aUMOJICHCTBUM MEXITy COOOM
U MEXTY MAaKpOOPTraHW3MOM. DTa CIIOKUBILAsICA CHCTEMa
HPEJICTABISIET COOOM HEKYIO SKOCHCTEMY, KOTOpasi B YCIIOBHUSIX
KUIIEYHON HEMPOXOAUMOCTH HapyIIaeTCs. DTH HapyIICHUS
MOKHO ITPE/ICTaBUTh B BUJIE HECKOJIBKUX MOCIIEIOBATEIBHBIX
3BeHBEB. B pe3ysbrare HapyIIeHNs EPUCTATBTUKHI COICPIKH-
MO€ KUIIICYHHKA «3aCTauBACTCS», YTO TIPUBOAUT:

1. K pocTy 1 pa3sMHOKEHHIO MUKPOOPTaHU3MOB.

2. K murpaumu MukpoQiopsl, CBOWCTBEHHOW AUCTAIBHBIM
OT/IeNIaM KHUIIIEYHHKA, B TPOKCUMAJIbHBIE, U KOTOPBIX OHA
SBIISIETCS. 1y KEPOJHOM.

3. HapymieHunto mpoHUIIaeMOCTH KHIIIEYHOI CTEHKH BBULY
pa3BUBAlOIIEHCS IUPKYIATOPHO runokcuu [5,10].

[Ipu sHTEpONEpUTOHEATHHON OaKTepHaIbHOM
tpancnokaimu (bT) B kuieyHnke HakaruMBaercs: OOJb-
I10€ KOJIMYECTBO KHUIKOCTH, TOCTYHAIONIECH B pe3ynbTrare
9KCKpEeLUU U3 KpoBH. BcackiBaHHe ee U3 pacTAHYTOTrO
CErMEeHTa KHUIIKHU TPEKPAIAeTCs, KUILICUHOE COACPKUMOE
UHOUIUPYETCS KMIIEYHOI MUKPOOHOH (JIopoi, mpeicTas-
TSl HCTOYHHUK TOKCHHOB.

B cnydae, xorga BHyTpUKHIIIEUHOE JTABIECHHUE JIO-
CTHUTaeT YPOBHS apTepUaIbHOTO JABIICHHS, IPOUCXOANUT Hapy-
IICHHE MUKPOLIMPKYIISALAH KUIIIEYHOH CTEHKH U BOSHHUKAET €
raHrpeHa. BeiencTeue pe3koro nNoBbIIeHHs IPOHUIIAEMOCTH
TaHIPEHO3HOM KHUILEYHOW CTEHKH JKUJKOCTb U3 IIPOCBETA
KUIIKK TIOTMaaeT B OPIOIIHYIO TIOJIOCTH [6)].

B xnunnueckux ycnosusix nsyuyenue bT 3arpyn-
HEHO, TO3TOMY BO3HUKACT HEOOXOIUMOCTH HMPOBEICHHUS
Pa3IMUHBIX MEUKO-ONOIOTNYECKUX IKCIIEPUMEHTOB.

W3ydenue 3HTEpONEPUTOHEATHHON TPaHCIOKa-
uu Bo3MoxkHO Ha mozenn OKH, BeImoNHEHHOM B acer-
TUYECKHUX YCJIOBHAX, C MUHMMAIbHON MHBA3UBHOCTHIO U
COXpaHCHHEM (U3MUYCCKON TepPMETUYHOCTH KHIICUHOM
CTCHKU Ha NPOTSKEHUU 5-7 CYTOK.

Ienpio ucciaenoBaHus SBUJIOCH U3YUYUTh JUHA-
MUKY SHTEPOIEPUTOHEATBbHOM TPaHCIOKAIMU OaKTepHil
Ha MOJEJIM OCTPOM KUILIEYHOU HEITPOXOAUMOCTHU Y KPBIC.

Marepuan u metoasl. VcciaenoBanue npoBogu-
s Ha 114 nosioBo3penbix 6eCOpOAHBIX KpbICax (CaMiax),
¢ maccoif 180-200 r. J)KuBoTHbIE HAPKOTU3UPOBAIUCH ITyTEM
UHBEKINH KeTaMHHA B BEHY XBOCTA, B J103€, PACCUMTAHHOI
C Y4EeTOM MaccChl Tena.

JKuBoTHble paznenensl Ha 3 rpymmbl: [ rpynma
(n=7) — unTakTHBIC KpBICHI, II (n=16) — MpoMeKyTOUHBII
KOHTPOJIb, JKUBOTHBIE, KOTOPBIM MIPOM3BOIUIIOCH BCKPBITHE,
Y4acTOK TOHKOW KUIIIKH BBIBOJTUIICS U3 PaHbI HAPY)KY U BbI-
MOJTHSUTOCH YIITMBaHKE OPIOIIHOM MojiocTH. B 3aBUCHMOCTH
OT BPEMEHH BCKPBITHSI, )KUBOTHBIC TOM TPYNIIbI ObUIH
pasnenensl Ha 4 noarpynnsl (2A, 2B, 2B, 2I'): BckpsI-
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THE OPIOLTHOW MOJIOCTH HA MEPBbIE CYTKH - MOATPYyIIa
2A (n=4), Ha TpeThHu CyTKH - noArpynna 2b (n=4), Ha
MATHIE CYTKH - oarpymnmna 2B (n=4), Ha ceabMble CyTKH
- 2T'(n=4). III rpynna (n=91) - moxenupyetrcs OKH B
«HJICOLIeKAIbHOM 00JIacTH» TOHKOW KUIIKK. B 3aBucH-
MOCTHU OT BPEMEHM BCKPBITHS, )KUBOTHBIC 3TOH TPyIbI
Takke ObLIH pasnenensl Ha 4 nmoarpynmnsl (3A, 35, 3B,
3TI"): BCKpBITHE OPIOIIHOW MOJOCTH Ha MEPBBIC CYTKH -
noxarpymnmna 3A (n=20), Ha TpeTbU CYTKH - MOATrpymHna
3b (n=30), Ha mATHIE CYTKH - moarpynna 3B (n=24),
Ha cenpmbie - noarpynna 3I° (n=17). Pacnipenenenue
JKUBOTHBIX Ha MOATPYNIBI B 3aBUCUMOCTH OT BpEMEHU
BCKPBITHUS NTPEACTABICHO Ha puC. 1.
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Mogens OKH ocymiectBisiiu no paspaboras-
Hoii Hamu MmeToauke. CyTh coco0a MoAeIupoBaHUS
OCTPOM KHUILIEYHON HEIPOXOAUMOCTH B HKCIIEPUMEHTE —
HAJIO)KEHUE KJIMIICHI HA «UJICOI[€KAJIbHBIN YyroJ» TOHKON
kumku (CBUIETENBCTBO O TOCYAAapPCTBEHHOM peructpa-
[[UH [IpaB Ha 00BEKT UHTEIICKTYaIbHON COOCTBEHHOCTH
HC 007385 ot 15.02.2017) [4].

[Tocne 06paboTKK OMEPALIMOHHOTO OIS, BHIITOJI-
HSCTCSI pa3pe3 B MPOCKIINH MTPAaBOil OOKOBO 00JIACTH K-
BOTA, 3aTEM IPOU3BOIAUTCS PEBU3HS OPIOIIHOM MOJIOCTH U
onpeensieTcs KymnoJ cienoi KuikHu. [{ns moaenupoBanust
KHIIEYHON HETTPOXOAUMOCTHY MTPUMEHEH METO]T KITUITUPOBa-
HUS C UCTIONB30BAHUEM KIIUIATOPA U TIIACTUKOBBIX KITHIIC
(Hem-o-lok weck Ne544115) (puc. 2). Knurnca Hakiaasi-
Bajach amoJakTHJIBHO Ha METII0 TOHKOTO KUIIEYHHKA B
001acTH UIIEOIEKATBLHOTO YIJIa CJIETON KUIIKH.

[Tog MUKPOCKOMUYIECKUM YBEIMYEHHEM 30HbI Ha-
JIOYKEHUS KITUTICHI, B 00JIACTH UJIEOIEKAIBHOTO YTIIa y KPbIC
Ha TIEPBBIE U TPEThU CYTKH OTCYTCTBYIOT HEKPOTHUECKHE
n3MmeHeHnus. CienoBarenbHO, TPaHCIOKAIU OaKTepUuu
MPOUCXOAUT HE Yepe3 30HY mepdopanuu, a yepe3 Ouo-
JIOTHYCCKU MPOHHUIIAEMYIO U (DU3UUCCKH FePMETUUICCKYIO
CTCHKY KHIIIKH, T.C.POUCXOMUT OMOIIOTUYCCKAs TIPOHU-
[1aeMOCTh MUKPOOPTaHU3MOB U KOJOHM3AIUS OPIOIITHOM
MOJIOCTH.
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Puc. 2. Mooenv ocmpoil kuuieuot Henpoxooumocmu
a - MUKPOCKONUYecKkoe ygenuderue 30Hbl Hanodicenusi kauncwol (300x); 6 - nanodicenue Kiuncol ano0akmuibHo,
6 — mpembvu CYMKU NOCLEe HALONCEHUSI KIUNCDL, 2 — CeObMble CYMKU NOCILE HATLONACEHUSL KIUNCbL

WHTaKTHBIE KPBICHI OBLIH UCTIOIB30BaHbI 151 OITpe-
JIeTICHIST MUKPO(IIOPBI OPIOIIHOM 1OT0CTH. M3 7 MHTAaKTHBIX
KpBIC, HU B OJJHOM CJIy4ae He ObLIO BbICEBA KYJBTYp. 3aTeM
OMpeaeIISUTH MUKPOGIIOPY Y KPbIC KOHTPOJIBHOM IPYIITbL. Y
16 KpbIC KOHTPOJILHOM TPYIIIBI HAOIIONACTCSI OTCYTCTBHE
BbICEBA OAKTEpPHil B OPIOLIHYIO OJOCTh, YTO OOBSICHICTCS
OTCYTCTBHEM MH(EKIMHU; SKCIIEPUMEHT COIIACHO HaIIei
METO/IMKE BBIIOJHEH B CTEPHJIbHBIX YCIOBHSIX.

Marepuanom ajiss MUKPOOHOJIOTHYECKOTO HC-
CJIE/IOBAHUSI SIBJISUICS] IEPUTOHEAIIBHBIN BBINIOT U COJEp-
KHMMOE€ JIUCTAJIBHOTO OTJENa TOHKOW KHMIIKH Haj YpOB-
HEM co3xaHusi o0cTpykuuu. B mabopatopuro marepuai
JIOCTABJISUIN C COOJIIOJICHUEM TEMIIEPaTypPHOTo pexXnma
B TE€YEHHE OJHOrO yaca. IlepBUUYHBII MOCEB Ul BbICEBA
a’pOOHOM KYJIBTYPbI OCYIIECTBISLIN OaKTEPHOIOTHUCCKON
netwaeit d=2 mm (0,005 mi1) Ha KPOBSIHO-IJIFOKO3HBIN arap
METOZOM CEKTOPHBIX MOCEBOB. TemmeparypHblil pexum
+37°C, Bpems unkyOanuu — 3-4 cyrok. KonnyecTBeHHbIN
y4eT MHUKPOOPIraHM3MOB IPOM3BOJMIIM IIyTeM MOjCYeTa
KOJIMYECTBA BBIPOCIIUX KOJIOHHUII B Ka)XJOM CEKTOpE.
KonnuectBo komonueobpazyromux equuui (KOE) pac-
CUMTBIBAJIM IO CIeLUAIbHON Tabmuie. MnenTudukamnms
MUKPOOPTaHU3MOB TpoBoauiack Mmetogom MALDI-TOF
¢ momoIisio Mace-criekrpomerpa Microflex (“Bruker
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Daltonics”, I'epmanust). [Ipu MALDI-TOF npoBoauiocsk
JIByKpaTHOE (IyOJMpOBaHHOE) HAHECEHUE KYJIBTYPHI,
BBIPOCIIEH Ha KPOBSHOM arape, Ha 96-KJIeTOYHYIO
crajpHyto naneisb (“Bruker Daltonics”, I'epmanusi)
C MOCJIEAYIOUIMM BBICYLUIMBAaHHEM Ha BO3JyXe. 3aTeMm
J00aBISIIN 2 MKJ MaTpPHIIbl: HACHIIICHHBIH pacTBOp
0-IIHaHO-4-THAPOKCUKOPUYHOH KucaoThl B 50% anero-
Hutpuie u 2,5% tpudropykcycHoit kuciore («Bruker
Daltonics”, ['epmManusi) ¥ MOBTOPHO MOJCYIINBAIN MIPU
KOMHATHOW Temmeparype. Macc-CreKTpbl Kaiaubpo-
BaJIMCh C MCIOJIb30BAHHEM PUOOCOMAIbLHBIX OEJIKOB
Escherichia coli (bakrepuasibHblii cTaHaapT). beakosbie
CIIeKTpHI olleHUBaK mocpeactsom MALDI Biotyper
(Bepcus 3, “Bruker Daltonics”, I'epmanus). Pe3yasrars
BBIPAKAJIHU B BUJC OIICHOYHOTrO KO3 uiirenta (score) B
nuamnasone ot 0 1o 3. [Ipu 3Hauenusx score >1,7 pesynb-
TaT COOTBETCTBYET BBICOKOH CTEIEHH JOCTOBEPHOCTH
uaeHTU(GUKAIIMY J0 POJa, a MPU 3HAYCHUAX score >2,0
— HaJeXKHOW uAcHTUGUKAMK 0 BUaa. B TO ke Bpems
3Ha4yeHue score >1,7 oleHUBAETCS KaK MHUHHMMalbHas
BEJIMYHHA OLICHOYHOr0 K03 duuuenrta, rpedyemas 1ist
BUIOBON mueHTu(uKauuu. [Ipu 3HayeHuun score <l1,7
pe3ysibTar UAeHTU(UKAIMKY CUUTATIN HEJT0CTOBEPHBIM
U MCCIIEZIOBAHUE TIOBTOPSUIH.
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Craructuueckas o0paboTka pe3yibTaToB HC-
CIe0BaHMS MPOBOAUIACH METOJaMH BapHallMOHHOM
CTAaTHCTUKHU C BBIYMCICHUEM JUISI KaXJ0T0 MOKa3aTess
cpeaneit BennunHb (M), cTangapTHOTO OTKI0HEeHHs (SD)
u gucrepcun (8%). JIOCTOBEPHOCTh pa3nuyuii B TpyImax
OTIPEETISUTH ITOCPEICTBOM ITapaMeTPUUYECKHX 1 HerapaMe-
TPUYECKUX METONOB CTATUCTUYECKOM OLICHKU: KPUTEPUH
F onnopanrosoro nucnepcuonHoro anamuza (ANOVA),
kputepuit [Tupcona y?, kputepuii Kpackena-Yomreca
JUisl K-He3aBUCHMBIX BBIOOPOK. Pa3nuumst cuuranu cra-
TUCTHUYECKH 3HauuMbIMU Tpu p<0,05. Cratuctuueckuit
aHaJIM3 MPOBOMJIICA C MCIOJIB30BAaHUEM MPOTpaMMbI «SPSS
Statistics 20.0».

JKMBOTHBIX BBIBOJMJIM M3 IKCIIEPUMEHTA MyTEM
00ECKpOBIIMBaHUS B COCTOSIHUM HapKO3a B COOTBETCTBUH
myHkTy M3.13.1 PykoBoacTBa mo 3BTaHa3UU KMBOTHBIX
AMepuKaHCKON accouuanuu BeTepuHapoB “AVMA
Guidelines for the Euthanasia of Animals: 2013 Edition”.

PesysabTarsl m ux o0cyxnaenue. B xoxe skc-
MIepUMEHTA NMPOBeACHO 114 BaIuIHBIX UCCIEAOBAHUMN, U3
HUX KOHTPONBHBIX - 16 (14,0%), nuTakTHbIX - 7 (6,1%), €
coznanueM monenu OKH - 91 (79,8%), u3 sxcriepumeHTa
BBIOBUIO 9 )KUBOTHBIX, 6 M3 HUX YMEpJH, y 3 )KUBOTHBIX
OKH =e pa3Buiiacs.

B pesynbrare uccnenoBaHus CoAep>KUMOTO JUC-
TAJILHOTO OT/IeIa TOHKOW KHILIKHU BBIIIE MeCTa 00CTPYK-
LUK U3 MTPOCBETA KUIIKH MHKPOOHAs KyJbTypa BbICEsHa
y 111 (97,4%) u3 114 xpsic. MoHOKYNBTypa BhICESHA B
85 (76,6%) cnywasix u3 111, mo 2 mMukpopranusma B 26
(23,4%) nabmoaenusix, B 3 (2,7%) ciayyasx BbICEsiHA ac-
couuarus 3 0akrepuii. M3 140 onpeneneHHBIX MUKPOOP-
TaHU3MOB Mpeo0IIaiaiy rpaMMOTpHIIATEIbHbIE OaKTEPUU
pona Escherichia — 71 (50,7%) u Klebsiella 41 (29,3%)
(puc. 3).

100%
0% *
80%

70%
60%
50%

29%

= E scherichia spp.
Streptococcus spp.

Klebsiella spp.
= Apyrue

Staphilococcus spp.

Puc. 3. Pacnpedenenue Mukpoopeanuzmos, 6biCesiHHbIX U3
npoceema KuuleuHuKd

B noceBe u3 mpocBeTa KUK 7 HHTAKTHBIX KPBIC
B 2 ciTydasix pocTa MUKPOQIIOPBI HE MOYYEHO B OCTAIBHBIX
5 ciyyasix MOJy4YeH POCT KIOCTPUANH - 1, TakTo0akTepuit
- 2 ¥ CTPENTOKOKKOB — 2 (pHc. 4).

B kontpose (anaporomus 6e3 mogean OKH) y
o7HOH u3 16 KpbIC pocTa MUKPOMIOPHI HE MOIYUICHO, Y
15 KpbIC U3 IPOCBETA KUIIKH MOJIYYCH pocT 18 Gakrepuid.
[Ipeobnanana kuieunas nanouxa 8 (44,4%) (puc. 5).
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Puc. 4. Pacnpedenenue Mukpoopeanusmos, GblCEsIHHbIX U3
npoceema KUuleuHuKd, y UHMAaKmublx Kpolc
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Puc. 6. Pacnpedenenue Mukpoopeanusmos, GblCesIHHbIX U3
npoceema Kuuieunuka, y epynnoi kpeic ¢ OKH na nepsvie,
mpemoit, nAmvle U ceobMvle CYmKU

Ha nepssie cytku pazsutiss OKH y 20 xpbIc 13 po-
CBeTa KHUIIKH BbIIIE MECTa 00CTPYKIMH BbISIBIICHA MUKPOQIIO-
pa - 25 pasnu4YHBIX MUKPOOPraHU3MOB, B OCHOBHOM, IPaMM-
orpunarenbHbIXx Oakrepuii pona Escherichia u Klebsiella,
cocTaBsitomue BMecte 88,5% Bcex 00HapYKEHHBIX MUKPO-
opranu3moB. Ha tpetsu cytku pazsutus OKH y 30 xpsic
U3 MPOCBETA KHUIIKH BBIILIE MECTa OOCTPYKIUH BBISBICHA
Mukpoduiopa - B 10 cityyasix B accormarusix, 40 pa3inuHbIx
MHKPOOPIaHM3MOB - Mpeodiia/ialii rPaMMOTPHIIATEIbHbBIC
6akrepun pora Escherichia (52,5%) u Klebsiella (35,0%). Ha
5 cytku pazsutust OKH y 24 kpbIc U3 IpocBeTa KUIIIKH BBIIIE
MecTa 00CTPYKIMH BbIsIBIIEHa MUKpoduiopa: B 3 ciiydasx B
accolpanusix - 25 MUKpOOPraHM3MOB, 3aMETHO ITpeolia-
JlaHhe TpaMMOTpHULIATeNIbHBIX OakTepuii poma Escherichia
(60,0%) u Klebsiella (32,0%). Ha 7 cytku pa3sutis OKH y
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Tabnuya 1. Iloxazamenu MUKpOOP2AHUIMOS, BbICESHHBIX U3 OPIOWHOL NOLOCTU

Muxpoopranusmsbl abc. %
Escherichia spp. 22 56,4
Klebsiella spp. 10 25,6
Streptococcus spp. 3 7,7
Hpyrue 4 10,3
Bcero 39 100,0

Bcex 17 KpbIC U3 MPOCBETA KUILIKH BbIIIE MECTa OOCTPYKIIMU
BBISIBJICHa MUKpOQJIopa, B 3 ciydasx B accoluanusx - 27
MHUKpPOOPTaHU3MOB, 3aMETHO IPe00Iaaii rpaMMOTpHIIA-
TesbHble Oaktepun: Escherichia (60,0%) u Klebsiella (32,0%),
TPaMMITONIOKHUTEITBHBIE KOKKH - 7,4% (puc. 6).

MukpoOHasi KyJabTypa B OpIOLIHOM MOJIOCTH BbI-
nenena y 34 (29,8%) uz 114 kpeic, npuuem B 5 (14,7%)
HaOMOACHUSX - acconmanuu 2 6akrepuii. 3 39 onpene-
JICHHBIX MHKPOOPTaHU3MOB Npeodianain rpaMMOTpPHU-
narenbHbie O0akrepun poaa Escherichia — 22 (56,4%) u
Klebsiella - 10 (25,6%) (tabnuua 1).

B moceBe u3 OpIOIIHOM MOJIOCTH Y 7 MHTAKTHBIX
KpbIC Uy 16 KPBIC IPYIIIBI KOHTPOJISI POCTa MUKPOQIOPHI
HE BBISIBJICHO.

B rpynne ¢ moxensio OKH Ha 1 cyTku pa3BuTHS
HETPOXOJUMOCTH B BBITIOTE M3 OPIOLIHOMN OJIOCTH MOy~
4eH pocT MUKpoOoB y 6 (30,0%) u3 20 kpwIc, U3 HUX Y
2 - B acconmaisix. M3 8 OakTepuii KuIIeUHas MaIouKa
BBIsSIBJIEHA B 4 ciydasx, Kiebcuesia, alimHeToOaKTep,
cTaMIOKOKK U JJAKTOOAIMIITIA - TIO OTHOMY.

Ha 3 cytku passutus OKH B BeImoTe 13 Opromi-
HOW [TOJIOCTH MOJIYYEH POCT MUKPOOOB Y 13 (43,3%) u3 30
KpbIC, U3 HUX B | ciydae B accouuanuu. Bee 14 6akrepwuii
SIBISIIOTCA TPaMOTpUIATeNbHBIMK: 57,1% - KumeyHas
nanouka u 42,9% — kiedcuenna.

Ha 5 cytku passutus OKH B BeImoTE M3 Opromi-
HOI MOJIOCTH MOJIYYECH pOCT MUKPOOOB Y 11 (45,8%) u3 24
KpbIC, U3 HUX B | ciyuyae B accoumnanuu. V3 12 Gaxrepwuii
npeo0iagaia rpamMoTpuiarenbHas diopa: 58,3% - kuried-
Has majgouka u 16,7% — kinedcuena (puc. 7).

100%
903 17%
80% 8%
70%

3 cymm 5 CYTEM

u Escherichia spp. mKlebsidla spp. Staphilococcus spp. IpyTHE

Puc. 7. [oxazamenu Muxpoopeanu3mos, 8blCEsIHHbIX U3
oprownou norocmu xkpwic epynnvl ¢ OKH na mpemou u
nsmovle CymKu

Ha ceapmbie cytku pazsutust OKH B BoITiOTE 13
OPIOIIHOM MMOJIOCTH MOJYUYCH POCT MUKPOOOB Y 4 (23,5%)
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u3 17 kpbic, u3 HUX B | ciyyae B accouunanuu. M3 5 Gax-
Tepuit B 3 ciaydasx - KUIIEYHAs Majodka, |- knebcuerna
U B | — 30JI0THCTBIH CTa()UITOKOKK.

[To Hanu4yMio MUKPOQIOPHI B IPOCBETE KHUILIEU-
HHUKa 3HAYMMBIX Pa3IM4Mii B IPYIIE MHTAKTHBIX KPBIC,
koHTposis u B rpynie OKH ne BrIsiBiIEeHO (pHC. §).
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Puc. 8. Ilokazamenu pocma Mmuxpoopeanuzmos 6 npoceeme
KUleyHUuKa 8 epynnax

HccnenoBanre MUKPOGIOPH OPIOMIHON MOJI0-
CTH BBISIBUJIO BBICOKHHN YPOBEHb SHTEPONECPUTOHEATLHOMN
TpaHCIOKAIMH HAa TPETHH U MAThIe CYTKH - 43,3% n 45,8%,
COOTBETCTBEHHO (puc. 9).
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ruc. ¥. 11okasarmeiu pocma MUKpOOoOpcUHUIMO6 6 OPprOUMHOU
noiocmu 6 epynnax

MmeeTcsa cTaTuCcTUYECKH 3HAUYMMas pasHuIa
(p=0,017) B mokazareJisix MUKpOQIIOPBI B OPIOLITHO# MOJIOCTH
npr OKH B cpaBHEHHH ¢ KOHTPOJIEM, A TAK)KE B 3aBUCHMOCTH
ot giurensHocTH Teuennst OKH, 4to cBuieTenhCcTBYET O Ha-
JIMYHH SHTEPOIICPUTOHCATIBHON TPaHCIOKauy (Tadsmia 2).

[Toka3zarenb MUKPOGIIOpPHI B IPOCBETE KUIIKU HAJL
ypoBHeM o6Typarmu npu OKH B cpaBHEHHH ¢ KOHTpOJIEM
PE3KO BO3pAcTaeT Ha MePBBIE CYTKH, B cpeaHeM, ¢ 10° 1o
10" u ynepsxuBaetcs Ha ypoBHe 10° Ha IPOTSIKEHUH BCETO
nepuoza HabmoneHus (7 cyTok). PasHuIia CTaTUCTUYCCKU
3Hagnma p<0,0001 (tabmuna 3).
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Tabnuya 2. Iloxkazamenu pocma Mukpoguopel 6 6prownol nonocmu 6 3agucumocmu om oaumenvrocmu OKH

PesyabTar L
HoCeBa KOHTPOJIb 1 cyTkn 3 cyTkn 5 cyTtkn 7 cyTKH k p
Pocra Her 16 14 17 13 13
Poct ecthb 0 6 13 11 4 4 12,05 0,017
Bceero 16 20 30 24 17
npumevanue: k-xonuvecmeo cmeneneil c60000wl, y>-kpumepuil XHM-xeaopam Iupcona
Tabnuya 3. Hoxazamenu xononueobpazyiowux eounuy (Lg KOE) 6 Oprownot nonocmu u Kuuike
npu sxcnepumenmanvhon OKH 6 ounamuxe
Lg KOE - Lg KOE - kumka
Iepuon HadoqeHust bIl F p F p
m SD m SD
Kontpons (n=16) 0,0 0,0 6,56 3,33
I cytku (n=20) 1,55 2,65 10,05 1,47
III cytku (n=30) 1,77 2,19 2,19 0,07 9,40 1,40 8,03
V cytku (n=24) 2,71 3,77 9,63 1,74
VII cytkn (n=17) 2,00 3,94 8,71 2,34
Tabnuya 4. Ilokazamenu KOE 6prownou nonocmu 6 3agucumocmu om onumensnocmu OKH
Lg KOE - bIl
Ilepuoa Had/oaeHust F P
m SD
I cytku (n=6) 5,17 2,041
I cytku (n=13) 4,08 1,188
3,504 0,027
V cytku (n=11) 5,91 3,448
VII cytku (n=4) 8,50 3,000
Tabnuya 5. Hokazamenu KOE 6 npoceeme xkuwku 6 3agucumocmu om onumensHocmu OKH
Lg KOE - kumka
Iepuon Hada0AeHUS F p
m SD
I cytku (n=6) 10,17 0,983
III cytkn (n=13) 9,46 1,127
1,06 0,381
V cytku (n=11) 9,91 1,700
VII cytku (n=4) 8,50 3,000
Tabnuya 6. Iloxkazamenu 3a8UCUMOCIU IHMEPONEPUMOHEATLHOU MPAHCIOKAYUU
npu sxcnepumenmanvhoti OKH om ypoeHs kuwieunoti ¢opel
I'pynnsl M Lg KOE B kuuike SD Lg(KOE) B kuike F p
Tpaucnokammu Het (n=57) 9,39 1,830 0,375 0,542
Tpancnokauus ects (n=34) 9,62 1,596

[Ipu u3yueHUn AMHAMUKU MOKA3aTeNss MHUKpPO-
(Itopbl OPIOIIHON MOJIOCTH TPAHCIIOKALUS BBISBICHA, B
cpeaHeM, ToNbKo B 29,8% ciydaeB, BBUY 4ero 3Ha4MMOIl

pas3HuIs! B inHaMuke ypoBHs KOE
HE BBISIBJICHO.

Ha MPOTSKEHUHU 7 CYTOK

Amnanus yposast KOE npoBeneH Toibko B rpymre ¢

KonruectBo KOE B OproliHO#i OIOCTH pe3Ko BO3pacTaeT
k 7 cytkam teuenus OKH - no 108, Torna kak Ha mepBbie
U TPETbU CYTKH ITOT IOKa3aTellb BapbUPYeT B Ipeaenax
105-10* (tabmnumna 4).

B 31011 2k€ TpymIe ¢ BBISBIEHHOH TpaHCcIoKanuei
3HaYUMBIX U3MeHeHuH B ypoBHsix KOE B npocBeTe kumku

BBISIBJICHHOM TpaHCIOKalMel. YcTaHOB/IEHA 3HaUUMasi pas-
Huta yposHs KOE B 3aBucumoctu ot anurensHocti OKH.

© GMN

B JIMHAMHKE HE BBISBJICHO (Tabiuma 5).

U3 Ta6J'II/II_II)I 6 ABCTBYECT, YTO CPCAHUC 3HAYCHU S U
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pacnpenenenus aecsituanoro jgorapudma KOE B npocsere
KHIIKH IPAKTUYECKN OMHAKOBBIC B TPYIIIIE C BBISBICHHOMN
TpaHcIIOoKalue 0akTepuil B OPIOIIHYIO MOJIOCTh U B TPYTI-
Tie, CO CTEPUIIbHBIM ITOCEBOM U3 OPIOLIHOM MOJOCTH, T.€.
HaJIM4He SHTEPONEPUTOHEATEHOMN TPAHCIOKAI[MH 3HAYUMO
HE 3aBUCHUT OT KOJIMUYECTBA MUKPOOPTaHU3MOB B IPOCBETE
KHIIKK HaJl ypOBHEM ee 00Typaruu.

B rpynne OKH (n=34), B xoTOopoii BHIBICHA
SHTEpONEepPUTOHEANbHAsA TPaHCIOKAaIus, NpOBeIeHa
KOPpeALUsS MEXAY COJACpKaHHEM MHUKPOOPTaHH3MOB
B MPOCBETE KHUIIKH W OpromHoii mnonoctu. [lomydeHHsle
JTAaHHBIC CBHUJETEIBCTBYIOT, YTO 3HAUMMOW 3aBHCHMOCTHU
Mexany ypoasmMu KOE B mpocBeTe KUIIKA U OPIONIHOMN
MoJIocT! He oT™evaercs (koadduuuent koppensunu —
0,062, p=0,727).

3akmarodenne. B coyqasx pazsutust OKH y skce-
MepUMEHTAIbHBIX )KUBOTHBIX HAUOOJIBIINI YPOBEHb SHTE-
pOTIEPUTOHEATBHOM TPAHCIOKAIMH BBISIBICH HA TPETHH U
nateie cyTku - 43,3% u 45,8%, coorBercTBeHHO. CTaTu-
CTUYECKH 3HAYMMBIN POCT MUKPOQIIOPHI B IPOCBETE KUILIKH
HaJl ypOBHEM 00Typaluy HaOI0AaJICs Ha IEPBBIE CYTKH C
10 1o 10" u coxpansiics Ha ypoBHe 10° Ha IPOTSHKECHUH
BCero rnepro/a HaomroieHus. Beisiieno, uto yposens KOE
3aBUCHT OT JuiutenbHocTd OKH u B OpromiHoi monocT.
OH pe3ko Bo3pacTaeT K celbMbIM cyTkam g0 108, Torma
KakK Ha IIEPBbIC M TPEThH CYTKH KoneOeTcs Ha ypoBHe 10°-
10%, omiHAKO TP STOM 3HAYMMON KOPPEISIIIHOHHON CBA3H
Mexay yposHsamu KOE B 6promiHo# moinocTy 1 B pOCBeTe
KHIIEYHUKA MIPU YHTEPONEPUTOHEATFHON TPaHCIOKAIUU
HE BBISIBICHO.
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SUMMARY

DYNAMICS OF ENTEROPERITONEAL TRANS-
LOCATION OF MICROORGANISMS ON THE EX-
PERIMANTAL MODEL OF ACUTE INTESTINAL
OBSTRUCTION

Koishibayev Zh., 'Turgunov Ye., *Sandblom G.,
'Lavrinenko A., 'Zhumakayev A.

'Karaganda State Medical University, Kazakhstan, *De-
partment of Surgery, Karolinska University Hospital,
Stockholm, Sweden

The article presents an analysis of the dynamics of en-
teroperitoneal translocation of bacteria on the model of
acute intestinal obstruction (AIO) in rats by performing
an experimental study on laboratory animals. Using the
proposed model of AIO we have tried to determine the
level of enteroperitoneal translocation as a function of
the time of the impassable obstruction. The results which
presented in the article clearly demonstrate that when AIO
is developing in experimental animals the greatest level of
translocation was revealed on the 3rd and 5th days. Statisti-
cally significant growth of the microflora in the lumen of
the intestine above the level of obturation was observed
on the st day and the whole period of observation was
maintained, and it was also revealed that the level of CFU
depends on the duration of the AIO and in the abdominal
cavity it increases dramatically by 7 days, compared to 1
and 3 days. However, there is no significant correlation
between enteroperitoneal translocation and the level of
CFU in the lumen of the intestine and abdominal cavity.

Keywords: acute intestinal obstruction, enteroperitoneal
translocation, bacterial translocation, aerobic bacteria.
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PE3IOME

JAHAMHUKA SHTEPOIIEPUTOHEAJIBHOM
TPAHCJIOKAIIMA MUKPOOPTAHU3MOB HA
3KCHEPUMEHTAJBHOM MOJIEJIM OCTPOM
KHUIIEYHOM HEITPOXOAUMOCTH

'Koitmmuoaes ’K.M., 'Typrynos E.M., 2Cauadaym I,
UUlaBpunenxo A.B., 'JKymakae A.M.

!Kapazanounckuii 20cy0apcmeennvliit MeOUYUHCKULl yHu-
sepcumem, Kazaxcman,; *I'ocnumans Kaponunckozo yHu-
sepcumema, omoenenue xupypeuu, Cmoxzonvm, Lllseyus

B crarbe npencTaBieH aHaIN3 AWHAMUKHU JHTE-
pOTIepUTOHEATHHON TPAHCIOKANN OAKTepHi HAa MOICIN
octpoii knmegroi Henpoxoaumoct (OKH) y xpbic myTem
MIPOBEICHNSI SKCIIEPHMEHTAIIBHOTO NCCIIE0BAHNS Ha J1a0o-
PaTOPHBIX )KUBOTHBIX. L{enblo ncenenoBaHus SBUIIOCH U3-
yUEeHHUE AMHAMHUKH SHTEPOIIEPUTOHEATbHON TPAHCIOKAINH
OakTepuii Ha MOJEITH OCTPOI KUIIEYHOH HETTPOXOAUMOCTH
Y KpBIC.

[IpuBeneHHBIE B CTAaThe PE3YNBTAThl HATTISIHO
JIEeMOHCTPHUPYIOT, uTo mpu pa3sutuu OKH y sxcniepumen-
TaJbHBIX KMBOTHBIX HAaHOOJIBIINHI YPOBEHb TPAHCIIOKA-
LIUY BBISIBIICH Ha TPETHH U IATHIE CyTKH. CTaTHCTHUECKH
3HAYUMBIA POCT MUKPO(MIOPHI B MPOCBETE KUIIKH HaJ
yYpOBHEM OO0Typamuu HaOIIomalcs Ha IEepBBIE CYTKH U
COXpAaHsUICS BECh MEpHOJ HaOMOAeHNs. BhIsBIEeHO, 4TO
ypoBeHb KonmoHueoOpasyromux exuHur (KOE) 3aBucut
ot mmutensHOCTH OKH, B OpIomHO# mMOIOCTH OH PE3KO
BO3pAcTaeT Ha CEAbMBIE CYTKH B CPABHEHNH C NIEPBBIMU U
TpeTbUMH CyTKamMu. OTHAKO 3HAYUMOHN KOPPEIAIIHOHHON
CBSI3M MEX/1y SHTEPOIIEPUTOHEAIILHON TPaHCIOKALMEN U
ypoasimu KOE B mpocBeTe kumieqHnka 1 OprOIHON mo-
JIOCTH HE BBISBIICHO.
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CHARACTERIZATION OF SULPHIDE SILT PELOIDS IN SOME LAKES
WITHIN ADJARA REGION AND DETERMINATION
OF THE BIOLOGICALLY ACTIVE COMPOUNDS CONTENT

'Masiukovichi T., 3Jokhadze M., '"Murtazashvili T., 2Bakuridze A.

ITbhilisi State Medical University, Department of Pharmaceutical and Toxicological Chemistry;,
’Department of Pharmaceutical Technology; *LEPL Levan Samkharauli National Forensics Bureau, Thilisi, Georgia

Medicinal muds, so called Peloids in the last de-
cade attract attention in many countries as effective means
for the treatment- preventive and perfumery-cosmetic
purposes. It has been established that the possibilities of
this formation of nature are not limited to the many-year
experience of the mankind. In terms of further improvement

© GMN

of the human social sphere, nowadays peloids are referred
to as XXI century material.

Georgia, along with other mineral resources, is one of
the richest countries in peloids as well. Therefore, for the purpose
of the economic development of the country, the interest to the
studying and application of medicinal muds is great.
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Table. 1. The main physical-chemical characteristics of the sulphide silt peloids of some Adjara region lakes

Name of the Ardagani Niphi Gasaliani Nurigeli Mtsvane Shratiani

sample
Humidity, % 68,783 76,560 40,582 27,035 36,908 38,775
Ash content, % 24,443 18,546 53,333 76,761 56,396 50,786
pH 6,8 7,2 7,05 7,1 7,21 7,25
Bulk (volometric) 0,81 0,74 0,72 0,97 0,86 0,93
density, g/cm
Organoleptic
properties:
Colour, odour Dark gray, Dark gray, Dark brown, Dark gray, Dark brown, Brown, with-

without with the odor without with the odor | without char- | out characteris-
characteristic | of hydrogen | characteristic | of hydrogen | acteristic odor tic odor
odor sulphide odor sulphide

Consistence Soft, plastic Soft, plastic Loose Loose Soft, plastic Soft, plastic

Adjara is one of the regions of Georgia, rich in
peloids resources, which can be found on the seacoasts, as
well as in the mountains [10]. These resources have been
known to the local population since the ancient times and
used for treatment and prevention of various diseases. From
the literary data it is known that the components of the
peloids (humic acids) have a significant biological activ-
ity, namely antibacterial, antifungal, immunomodulating
and photo-protective proerties, therefore they represent a
potential interest in dermatology and cosmetology [2,5].

It is established that the sulphide silt peloids con-
tain lipids and organic acids, produced by algae. They have
a special role in the development of the human organism
and the formation of protective-compensating mechanisms
in the process of aging in development of metabolic dis-
orders, atherosclerosis and other pathogenic processes. In
addition, the lipid complex has a pronounced antibacterial
activity against the typhoid, paratyphoid, dysentery and
diphtheria microbes. It is the lipids that play a significant
role in the anti-inflammatory activity of medicinal muds [4].

Despite the diversity and abundance of mineral
resources, only insignificant part of them has been assimi-
lated; therefore, their further study and implementation in
medical practice will give a powerful stimulus to the de-
velopment of the region’s resort and tourism business [7,9].

The aim of the research was to study the physical-
chemical characteristics of sulphide silt peloids of some Ad-
jararegion lakes (Mtsvane, Gasaliani, Shratiani, Nurigeli,
Ardagani and Niphi), as well as to determine the content
of mineral and organic compounds.

Material and methods. The objects of the study
were the sulphide silt peloids of the Adjara region lakes:
Mtsvane, Gasaliani, Shratiani, Nurigeli, Ardagani and Niphi.
The main good quality indicators of the sulphide silt peloids:
humidity, pH, ash content, bulk (volumetric) density and or-
ganoleptic properties, have been determined according to the
methods described in the State Pharmacopoeia XI.

The mineral and organic compounds in the re-
search objects have been determined using the modern
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instrumental methods of analysis described in the literature
[1,3,4,8].

The organic acids have been identified by Gas
Chromatography—Mass Spectrometry (GC/MS) method.
The analysis was conducted under the following conditions:

Device: Agilent Technologies GC - 7890 A, MS
- 7000 A Triple Quadrupole;

Injector temperature: 250°C;

Oven temperature: Temperature gradient: 60°C/
min; 60°C — 250°C 15°C/min; 250°C — 300°C 10°C/min;

Transfer line temperature: 300°C;

Injecting volume: 1 pl;

Column: 5 MS 30 m x 250 um x 0.25 pm;

Ionization: 70 eV;

Gas carrier: Helium;

Gas flow speed: 1 ml / min.

Detection in TIC (7otal Ion Current) regimen,
using NIST database.

Results and their discussion. The results of
determining the main physical-chemical characteristics of
the sulphide silt peloids are given in Table 1.

The content of the minerals in the samples of
sulphide silt peloids have been studied by the X-ray dif-
fraction analysis, by using X-ray diffractometer DRON-
3M. The copper Cu Ka radiation was used as a source of
X-rays. As a result, in the study objects was established
the mineral content such as: Ca-Na Feldspar, K Feldspar,
Ca- Montmorillonite, Hematite (Fe,0,), Quartz (SiO,),
Magnetite (Fe,0,), Chlorite.

The isolation of the humic acids from the samples
of sulphide silt peloids was carried with 0.25mol KOH so-
lution as an extragent. The samples were previously dried
to the permanent weight and hold on for 24 hours with
the extragent. Then the solution was centrifuged at 6000
r.p.m. for 15 min and the solution above the precipitate was
filtered, to the remained precipitate was again added the
extragent 0.25 mol KOH solution and heated on the water
bath at 70°C for 2 hours. After cooling the obtained solution
was again centrifuged (6000 r.p.m., 15 min) and filtered
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Table. 2. The content of humic acids of sulphide silt peloids of some Adjara region lakes

Name of the sample The content of humic acids, %
Ardagani 1,22
Niphi 1,72
Gasaliani 1,33
Nurigeli 0,43
Mtsvane 0,24
Shratiani 0,62

the solution above the precipitate. The insoluble part was
washed with 0.25mol KOH until the solution was clear.

For precipitation of humic acids the received solu-
tions were acidified with 10% HNO3 solution to pH 1-2 and
allowed to stand overnight. The precipitated humic acids
were separated by centrifugation at 6000 r.p.m. for 15 min
and the content was determined by gravimetric method.
The results obtained are provided in Table 2.

The identification of humic acids has been per-
formed by spectrophotometric method of analysis. The
alkaline solutions of humic acids, isolated from the study
objects and of the standard substance (Humic acid, Sigma-
Aldrich), have the similar absorption maximums at 320-330
nm (Fig. 1).

600
A, nm

Fig. 1. The absorption spectra of the alkaline solutions of
humic acids, isolated from sulphide silt peloid of Niphi lake
and of the standard substance (Humic acid, Sigma-Aldrich)

a0 7

5 +EIBRCScantala 2D

7 +E1BRC Scan ata 6.0

Fig. 2. GC/MS chromatograms of ethanol-hexane extracts of sulphide silt peloids
of the Adjara region lakes (Ardagani ‘1°, Gasaliani ‘2°, Mtsvane ‘3°, Niphi ‘4°, Nurigeli ‘5°, Shratiani ‘6’)
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The absorption spectra of sulphide silt peloids of
other lake samples were similar to the one of Niphi lake
sample.

The extraction of organic acids from sulphide silt
peloids was carried on magnetic mixer with ethanol-hexane
mixture (1:6), the sample and extragent taken by 1:3 ratio,
at 26°C temperature, during 60 min. The obtained extract
was filtered through a filter paper. The determination of
organic compounds in the filtrate was carried by Gas
Chromatography—Mass Spectrometry (GC/MS) method.

The results of the chromatographic analysis are
given on Fig. 2.

The results show that the sulphide silt peloid of the
Ardagani lake contains the complex ethers of the follow-
ing organic acids: Stearic acid (Octadecanoic acid, C18),
Caprylic acid (Octanoic acid, C8), Phthalic acid, Palmitic
acid (Hexadecanoic acid, C16).

In the sulphide silt peloid of Gasaliani lake there
are detected: Valeric acid (Pentanoic acid, C5), Caprylic
acid (Octanoic acid, C8).

In the sulphide silt peloid of Mtsvane lake there
are identified: Phthalic acid, Palmitic acid (Hexadecanoic
acid, C16).

The sulphide silt peloid of Niphi lake contains:
Lauric acid (Dodecanoic acid, C12); Caprylic acid (octa-
noic acid, C8); Myristic acid (C14); Palmitic acid (Hexa-
decanoic acid, C16).

The content of Fumaric and Phthalic acids have
been detected in the sulphide silt peloid of Nurigeli lake.

The sulphide silt peloid of Shratiani lake contains:
Fumaric, Phthalic and Oxalic acids.

Conclusions. Based on the performed studies,
the main physical-chemical characteristics of sulphide silt
peloids of some Adjara region lakes (Mtsvane, Gasaliani,
Shratiani, Nurigeli, Ardagani and Niphi) have been studied
and their mineral contents (Ca-Na Feldspar, K Feldspar,
Ca- Montmorillonite, Hematite, Quartz, Magnetite, Chlo-
rite) established.

The humic acids contents are identified in the
study objects by the spectrophotometric and gravimetric
methods of analysis. The sulphide silt peloids of the lakes
Ardagani (1,22%), Niphi (1,72%) and Gasaliani (1,33%) are
distinguished by relatively higher content of humic acids.

By the Gas Chromatography-Mass Spectrometry
- method of analysis, there is established the contents of
complex ethers of the following organic acids: Stearic, Pal-
mitic, Caprylic, Myristic, Valeric, Lauric, Oxalic, Phthalic
and Fumaric acids.
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SUMMARY

CHARACTERIZATION OF SULPHIDE SILT PE-
LOIDS IN SOME LAKES WITHIN ADJARA RE-
GION AND DETERMINATION OF THE BIOLOGI-
CALLY ACTIVE COMPOUNDS CONTENT

Masiukovichi T., 3Jokhadze M., '"Murtazashvili T.,
’Bakuridze A.

IThilisi State Medical University, Department of Phar-
maceutical and Toxicological Chemistry; *Department of
Pharmaceutical Technology, SLEPL Levan Samkharauli
National Forensics Bureau, Tbhilisi, Georgia

Medicinal muds, so called Peloids in the last de-
cade attract attention in many countries as effective means
for the treatment- preventive, and perfumery-cosmetic
purposes. It has been established that the possibilities of
this formation of nature are not limited to the many-year
experience of the mankind. In terms of further improvement
of the human social sphere, nowadays peloids are referred
to as XXI century material.

The aim of the research was to study the physical-
chemical characteristics, such as: humidity, pH, ash content,
bulk (volumetric) density and organoleptic properties of
sulphide silt peloids of some Adjara region lakes, as well as
to determine the content of mineral and organic compounds
(humic and organic acids).

The objects of the study were the sulphide silt peloids
of some Adjara region lakes: Mtsvane, Gasaliani, Shratiani,
Nurigeli, Ardagani and Niphi. The main good quality indica-
tors of the sulphide silt peloids have been determined accord-
ing to the methods described in the State Pharmacopoeia XI.
The mineral and organic compounds in the research objects
have been determined using the modern instrumental methods
of analysis described in the literature. Based on the performed
studies, the main physical-chemical characteristics of sulphide
silt peloids of some Adjara region lakes (Mtsvane, Gasaliani,
Shratiani, Nurigeli, Ardagani and Niphi) have been studied
and their mineral contents (Ca-Na Feldspar, K Feldspar,
Ca- Montmorillonite, Hematite, Quartz, Magnetite, Chlorite)
determined.

By the spectrophotometric and gravimetric meth-
ods of analysis there is established, that the sulphide silt
peloids of the lakes Ardagani (1,22%), Niphi (1,72%) and
Gasaliani (1,33%) are distinguished by relatively higher
content of humic acids. By the Gas Chromatography-Mass
Spectrometry - method of analysis, in the study objects
there is established the content of complex ethers of the fol-
lowing organic acids: Stearic, Palmitic, Caprylic, Myristic,
Valeric, Lauric, Oxalic, Phthalic and Fumaric acids.

Keywords: sulphide silt peloids, humic acids, physical-

chemical characteristics, Gas Chromatography-Mass
Spectrometry (GC/MS).
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PE3IOME

XAPAKTEPUCTHUKA CYJIb®UIHBIX NJIOBBIX
MNEJONJ0B HEKOTOPBIX O3EP AI’KAPCKOI'O
PETMOHA U ONNPEJEJEHUE COAEPXAHUWSA
BUOJIOTUYECKHN AKTUBHBIX BEHLIECTB

"Macrwokosuuu T.B., 3/I:xoxaaze M.C.,
"Myprazamsuan T.)K., bakypuaze A.Jx.

ITounucckuil 2ocyoapcmeennulii. MEOUYUHCKUL YHUBED-
cumem, denapmamenm Gapmayesmuieckol U moKCUKo-
Jlo2uyeckoll xumuu, *oenapmamenm gapmayesmuyeckou
mexnonoeuu; *FOJIIII Hayuonanvnoe 610po cydednou
axcnepmusvl um. JI. Camxapaynu, Tounucu, I pysus

JlexapcTBeHHBIE TPSA3H, T.H. MEIOUABI 3a IO-
cleHee NeCATUIIETHE BO MHOTHX CTpaHaX MPUBJIEKAIOT
BHUMaHHE KaK 3(()EeKTHUBHBIC MPOPUIAKTUISCKIE, JIe-
yeOHbIe U MTap(HIOMEPHO-KOCMETHIECCKHIE CPEACTRA.

Lenbro rccnenoBaHms SBUIOCH U3yUeHHE (PU3HKO-
XMMHYECKUX XapaKTePUCTHK: BiIakKHOCTH, pH, 3016HOTO-
CTH, HACBHITHOHN (00BEMHASA) TUIOTHOCTH, OPTaHOJICTITHIC-
CKHUX CBOMCTB HIIOBBIX CY/Ib(HUIHBIX IETONJ0B HEKOTOPBIX
03ep AIKapCKOTO PETHOHA M ONPEAEICHUE CONEPKAHMS
MHUHEPATbHBIX U OPIraHUYECKUX BEHIECTB (TYMHHOBBIC H
OpPTaHUYECKHE KHUCIIOTHI).

OObexkTaMn HcCIeI0BaHUS SBISUINCH HIIOBBIC
Cynb(hUIHBIC TIEIOUIBI 03ep AIKapcKoro pernona: Mupa-
ue, ['acammany, [l patnann, Hypurenn, Apnaraau u Hudn.

OmnpeneneHbl 0CHOBHBIE TIOKA3aTeIH T00poKaye-
CTBEHHOCTH WJIOBBIX CyNb(HUIHBIX MEIONI0B METOIAMH,
npuBeneHHBIMU B [ocymapcTBenHo# apmaxomee XI.
BoLsiBeHB! MUHEpaIbHBIE U OPTaHUYECKHE BEIIECTBA B
HCCIIENYEMbIX OOBEKTaX C HCIOIB30BaHUEM COBPEMEHHBIX
MHCTPYMEHTAIbHBIX AaHATUTHYECKIX METOJIOB.

Ha ocHoBe mpoBeIeHHBIX UCCIIEN0BAHUM [TOTyYe-
HBI OCHOBHBIE (DU3NKO-XMMHUUECKHE XapaKTEPUCTUKH HIIO-
BBIX CYNB(HUIHBIX MEJIOUA0B 03ep AJDKAPCKOTO PETHOHA
- Mugane, I'acanuanu, parnanu, Hypurenu, Apraranu
n Hudu n ycranosieHo copeprkanne B HUX MuHepaiios Ca-
Na nonteotii mmar, K monesoit mmat, Ca-MOHTMOPHIUIOHUT,
TEMAaTHUT, KBapll, MarHETHUT, XJIOPHUI.

CrexTpooTOMETPHIECKUM B TPaBUMETpHIe-
CKHM METOJJaMH YCTaHOBIJICHO, YTO BBICOKHM COAEPKAHUEM
TYMHHOBBIX KHCIIOT BBIJICJISIOTCSI WIIOBBIE CYIb(HIHBIE
nemonsl o3ep Apnaranu (1,22%), Hudwu (1,72%) u Ia-
cammani (1,33%).

MeTtonoMm ra3oBoil xpomartorpaduu - macc-
CHEKTPOMETPUH B HCCIIELYyEMbIX OOBEKTAX yCTAHOBIEHO
COZIEP’)KaHUE CIIOKHBIX 3(PUPOB OPTaHUYECKHUX KHCIIOT:
CTEapUHOBOM, TAJIbMUTUHOBOM, KallpUIOBOH, MUPUCTUHO-
BOM, BaJIePHAaHOBOM, JIaypHIIOBOH, IIIaBENIEBON, (PTaTOBOI
1 PyMapoOBOH.
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EFFECTS OF EXPOSURE TO RADIOACTIVE *MnO, POWDER
ON HYALURONAN SYNTHASE 2 IN THE LUNGS OF RATS

'Kairkhanova Y., 'Saimova A., !Uzbekov D., !Chaizhunusova N., 2Fujimoto N.

ISemey State Medical University, Kazakhstan; *Hiroshima University, Japan

For a better understanding of the radiation effects
of atomic bombs, radiation from neutron-induced radioiso-
topes should be considered. Manganese-56 (**Mn), which
emits both B particles and y-rays, was one of the major
radioisotopes produced in the aftermath of the atomic bomb
explosion in Hiroshima in 1945 [12]. This isotope poten-
tially contributed to the radiation exposure of survivors, in
addition to the initial acute radiation exposure in the wake
of the explosion [5]. To assess the radiation effect of **Mn,
we previously examined Wistar rats exposed to neutron-
activated **MnO, powder. Our dosimetry data showed that
the highest dose of internal irradiation from **Mn was in
the digestive system, followed by the lungs and skin [10,
11]. In the small intestine, the enhancement of mitosis was
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observed in the crypt area, while significant pathological
changes including hemorrhage and emphysema were found
in the lung [9].

TSince the pathological change in the lung was
eminent, we investigated the expression of a series of
radiation-induced lung injury related genes and found that
the reduction of transforming growth factor 3 receptor gene
expression that is involved in the regulation of extracel-
lular matrix deposition and lung fibrosis [6]. In the present
study, to further assess the biological effects of the internal
exposure to 3Mn, we examined the expression levels of
hyaluronan synthase 2 (Has2) and hyaluronidase 2 genes
(Hyal2), both of which regulate the level of hyaluronan
(HA), an important constituent of lung tissue. Quantita-
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tive reverse transcription - polymerase chain reaction
(RT-PCR) was performed to compare the gene expressions
in the **Mn-exposed group and in those exposed to “°Co
y-irradiation.

Materials and methods. Ten-week-old male
Wistar rats were purchased from Kazakh Scientific
Center of Quarantine and Zoonotic Diseases, Almaty,
Kazakhstan. These were maintained with free access
to basal diet and tap water. In experiment 1, rats were
divided into four groups, L-**Mn group (n=12), H-*Mn
(n=10), *°Co group (n =9) and control group (n =9).
L-Mn and H-**Mn groups were exposed to two different
doses of **MnO, powder. “°Co group received 2 Gy of
external °Co y-ray whole body irradiation. Three rats
each of the Mn groups were sacrificed for dosimetry
3—4 hours after exposure. Three rats from each group
were sacrificed on days 3, 14, and 60 post-exposure
(two rats were used on days 3 and 14 in H-*Mn group).
Animals were euthanized by an overdose of ketamine
administered by intraperitoneal injection followed by
whole blood correction from an abdominal artery. Pieces
of lung tissues were stored in the RNA Save solution
(Biological Industries, Cromwell, CT, USA) for RNA
extraction. In experiment 2, rats were divided into two
groups, non-radioactive Mn and control (n =9 for both).
Rats in the Mn group were exposed to MnO, powder
in a manner similar to that used for **MnO, exposure.
Three rats from each group were sacrificed on 3, 14,
and 60 days post-exposure and the lung tissues were
collected. Although the exposure to non-radioactive Mn
was performed separately as experiment 2, the data were
combined with those of experiment 1 and presented.

All applicable international, national, and/or in-
stitutional guidelines for the care and use of animals were
followed. The animal experiment was approved by the Ani-
mal Experiment Committee of Semey Medical University,
Republic of Kazakhstan, and conducted in accordance with
the Institutional Guide for Animal Care and Use.

Irradiation and dosimetry of rat organs. De-
tails of irradiation using **MnO, and the corresponding
internal dose estimation have been described previ-
ously [10]. In brief, **MnO, was obtained by neutron
activation of 100 mg of MnO, powder using the Bai-
kal-1 nuclear reactor at the national nuclear center,
Kurchatov, Kazakhstan. A thermal neutron fluence
of 8x10' n/cm? and 1.6x10'* n/cm? (for L-**Mn and
H-*Mn, respectively) was applied to produce *Mn.
Activated MnO, powder was sprayed into sealed
boxes which contained five or six rats per box. After
1 hour, rats were removed from the exposure boxes
and housed in fresh cages, cooled down for 1 hour.
Then, three of the animals were euthanized. A piece
of each organ was dissected, and weighed. Radioac-
tivity of **Mn in each sample was measured with a
gamma spectrometer. Absorbed fractions from 3- and
y- irradiation in the lung as well as that for the whole
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body were calculated based on the Monte Carlo code
(version MCNP-4C) and the mathematical phantom
of a rat.

Whole-body y-ray irradiation of 2 Gy was
performed using a Teragam K-2 unit (UJP Praha, Praha-
Zbraslav, Czech Republic). The rats were irradiated at 1
m distance from the “°Co source at a dose rate of 2.6 Gy/
min. At each irradiation, half of the radiation dose was
administered from the top and the other half was admin-
istered from the bottom. A radiophotoluminescence glass
dosimeter, GD-302M (Chiyoda Technol Co., Tokyo, Japan),
was used for measurement of ®°Co y-ray dose.

Determination of mRNA levels by quantitative
RT-PCR. Total RNA was prepared using Isogen IT (Nippon
Gene Co., Tokyo, Japan) from a piece of lung tissues stored
in RNA Save solution. First strand cDNA was synthesized
by incubating 2 pg total RNA with 200 U M-MLYV reverse
transcriptase (Invitrogen/Life Technologies Co., Carlsbad,
CA, USA) with 100 pmol oligo-dT(24) primer. A quantita-
tive PCR instrument, StepOnePlus (Applied Biosystems/
Life Technologies Co.), was employed for measurement of
cDNA with a KAPA SYBR Fast qPCR Kit (Kapa Biosys-
tems, Inc., Woburn, MA, USA). Specific primer sets were
designed for Has2 (5’- GGCACCTTACCAACAGGGTA
and 5°- AGCCACTCTCGGAAGTAGGA) and Hyal2
(5’-TGTGTACCGGCAGTCTTCAC, 5’- CTGCCTT-
GACGTAACGGAGT). GenBank Accession numbers
are NM 013153 and NM_ 172040, respectively. Prior to
quantitative analysis, the PCR products were prepared
separately and purified by gel electrophoresis. The DNA
sequences were confirmed using a capillary DNA sequencer
(310 Genetic Analyzer; Applied Biosystems/Life Technolo-
gies Co.). The extracted fragments were used as standards
for quantification. PCR conditions were 30 s initial dena-
turation followed by 40 cycles of 5 s at 95°C and 35 s at
60°C. The measured mRNA levels were normalized with
reference to the levels of B-actin mRNA [2].

All values are presented as mean + standard error
(SEM). Student’s ¢-test was performed to compare between
the control and the radiation- exposed groups.

Results and their duscussion. /nternal irradia-
tion doses in the lung. The estimated mean internal radiation
of the lung in the L-**Mn and H-**Mn groups was 51+11
mGy and 110 £ 23 mGy, respectively. The estimated mean
whole-body irradiation dose was 91 + 26 mGy and 140 +
30 mGry, respectively. The external irradiation dose from
Co g-ray exposure was 2.0 Gy.

Changes in lung weights. The relative lung
weights on days 3, 14, and 60 after radiation exposure are
shown in Table 1. There were no significant differences in
the relative lung weights in the non-radioactive Mn, “Co
and control groups on each examined day, although the
relative lung weights decreased as rats grew. However,
they increased significantly over the control levels in the
L-**Mn and H-**Mn groups on day14 after **Mn exposure,
which returned to the control levels on day 60.
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Table 1. Relative weights of the lung in rats internally exposed
to *°Mn powder or externally irradiated with °Co y-rays

days after the exposrue
Group
3 14 60
Control 5,5+0,62 4,7+0,21 3,8+0,40
Cold Mn 4,840,33 4,240,22 4,6+1,16
L-**Mn 4,8+0,65 6,9+0,51* 4,6+0,83
H-*Mn 5,5+0,59 6,7+0,09%* 4,5+0,36
Co y-rays 5,1£0,32 4,8+0,39 4,7+0,59
note: each value shows relative lung weight (g/kg body weight, mean+SEM) *
and * indicate significantly different from each contol level by p<.05 (*) and p<.01 (**)
Table 2. Has2 mRNA levels in the lung in rats internally exposed
to *Mn powder or externally irradiated with 60Co g-rays
days after the exposrue
Group
3 14 60
Control 3.50+0.73 3.39+1.22 4.62+2.58
Cold Mn 3.26+1.07 5.11+£0.44 7.77+0.39
L-*Mn 0.34+0.08* 0.61£0.13 1.934+0.54
H-*Mn 0.18+0.30* 0.96+0.63 0.61+0.08
“Co y-rays 3.69+1.05 1.76+0.65 4.674£2.60
note: each value shows mRNA level (fmol/pmol bactin, mean+SEM) * indicates
significantly different from each contol level by p<.05
Table 3. Hyal2 mRNA levels in the lung in rats internally exposed
to **Mn powder and externally irradiated with 60Co g-rays
days after the exposrue
Group
3 14 60
Control 23.6+7.1 24.546.8 19.4+1.5
Cold Mn 27.3+3.8 22.1+£2.9 19.2+9.5
L-**Mn 12.1+4.9 29.0+0.7 23.148.1
H-**Mn 17.0£3.7 19.8+4.2 16.543.1
Co y-rays 12.0£3.4 30.3+1.7 26.6+6.0

note: each value shows mRNA level (fmol/pmol bactin, mean=SEM)

Expressions of Has2 and Hyal2 in lung tissue.
Changes in mRNA expression of Has2 and Hyal2 genes in
lung tissue on days 3, 14, and 60 after radiation exposure are
shown in Tables 2 and 3, respectively. In the control and non-
radioactive Mn groups, there were no significant changes in
the expression of either gene through day 60 post-exposure.
The expression of Has2 was significantly decreased in both
H-**Mn and L-**Mn groups on day 3. There were no significant
changes in Has2 expression in the °Co group. The expression
of Hyal2 was not changed either by *Mn or “Co y-rays.

Because *Mn and other neutron-activated radio-
isotopes were present in dust after the atomic bombings, the
victims may have inhaled these radioactive materials and were
internally exposed to the radiation [5,12]. This is particularly
important to understand the radiation effects on the individuals
who returned early to Hiroshima and Nagasaki after the atomic
bombing in 1945. Similar attentions should be paid to analyze
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the effects on those who were exposed to the radiation near the
nuclear test sites in Semipalatinsk and other areas. Therefore,
we recently started to investigate the biological effects of the
internal exposure of **Mn powder in laboratory animals. In
our previous study, we reported the pathological changes in
Wistar rats exposed to neutron-activated **MnO, powder [9].
In the small intestine, mitosis was enhanced for an extended
period after **Mn exposure. The lungs were severely damaged
by *Mn, with histological changes, including hemorrhage
and emphysema, which were unexpected since the dose was
only 0.1 Gy and there were no pathological changes induced
by external ®Co y-rays irradiation at a dose of 2 Gy. These
effects were more clearly demonstrated when the expressions
of radiation-induced-injury-related genes were examined [6].
In the lung, the expression of transforming growth factor 3
receptor 1 decreased, while that of Smad 7 and aquaporin 5
increased after 3*Mn exposure.
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In the present study, to further examine the effect
of **Mn exposure on the lung, we focused on the gene
expression of Has2 and Hyal2. In the lung, the products of
these two genes, HAS2 and HYAL?2 regulated the level of
HA by synthesizing and degrading it in the tissue [3]. HA
is a glycosaminoglycan that is expressed ubiquitously in
the extracellular matrix including lung tissue in both man
and rat. An accumulation of HA in lung tissues is related
to the development of fibrotic lung injury [13]. In contrast,
a decrease in lung HA could cause pulmonary edema in a
rat model [1]. A recent study revealed that the expression
of Has2 gene was upregulated in the lung exposed to a high
dose of Co y-rays, which may be involved in the radiation
induced lung fibrosis [7]. In the present study, however,
the expression of Has2 significantly decreased on day 3
after 3Mn exposure, while the Hyal2 expression was not
affected. Significant increases in relative lung weights on
day 14 may be the consequence of this reduction in Has
2. Since HA provides cellular support and stabilization of
structures in the lung, the reduction of its synthesis may
lead morphological changes as we previously reported
[9]. ®°Co y-ray irradiation did not change the expression
of either of the genes. This may due to the lower dose of
y-ray irradiation, 2 Gy in the present study vs. 30 Gy in the
literature [7]. Nevertheless, our data suggest that the effects
of the internal exposure of **Mn on the lung are very dif-
ferent from those of the external irradiation of “Co y-rays.

Since **Mn emits both B particles and y rays, the
biological effects observed in our study may be due to 8
emission. However, previous studies which compared rats
exposed to the B-emitter, '**Ce, with those exposed to X-ray
irradiation showed comparable biological effects, while
the a-emitter, 2*Pu, had 20 times higher influence [4,8].
Further studies are needed to understand the underlying
mechanisms of the change in gene expressions brought
about by **Mn exposure as well as to know if these changes
have long-term physiological and pathological impact.
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SUMMARY

EFFECTS OF EXPOSURE TO RADIOACTIVE
*MnO, POWDER ON HYALURONAN SYNTHASE
2 IN THE LUNGS OF RATS

'Kairkhanova Y., 'Saimova A., 'Uzbekov D., !Chaizhu-
nusova N., *Fujimoto N.

ISemey State Medical University, Kazakhstan, *Hiroshima
University, Japan

Manganese-56 (**Mn) is among the predominant radio-
isotopes produced in soil by neutrons from atomic bombs.
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Previously, we examined the effects of the internal exposure
of this radioisotope in Wistar rats and reported significant
pathological changes in the lung and small intestine. In
the present study, we focused on its effects on hyaluronan
synthase 2 (Has2) gene expression that may related to
pathological changes in the lung. Ten-week-old male Wistar
rats were exposed to neutron-activated *MnO, powder,
non-radioactive MnO, powder or external “Co y-rays (2
Gy, whole body). Animals were examined on days 3, 14,
and 60 post-exposure. Absorbed doses in the lung of rats
exposed to **Mn were 55-110 mGy. Quantitative reverse
transcription polymerase chain reaction analysis revealed
that *Mn exposure significantly reduced the expression of
Has2 gene in the lung, while y-rays did not change it. Our
findings suggest that internal exposure to Mn, even at
low doses, has a significant biological impact on the lung
compared with external radiation.

Keywords: manganese-56, residual radiation, internal
exposure, lung gene expression.

PE3IOME

3®PEKTHI BO3IENCTBUS PATMOAKTUBHOI'O
IMOPOIIKA *MnO, HATEH 'HAJTYPOHAH-CHUH-
TA3bI THUIIA 2 B JIETKUX ¥V KPBIC

'Kaiipxanosa blI.O., 'Caumoa A.)K., '¥V36exoB /I.E.,
"Yaiixxynycoa H.JK,, *®ymxumoro H.

'Tocydapcmeennvlil MeOuyuHcKkutl yHugepcumenm 20pood
Cewmeit, Kazaxcman, *Ynusepcumem Xupocumol, Anonus

Maprasen-56 (**Mn) OTHOCHTCS K YUCITY IPEOOIaA0NHX
PaIMOU30TOIOB, 00PA3YIOIIMXCS OCIIC HCHTPOHHOM aKTH-
BallMW YaCTHI[ IOYBEHHOW IMBbUIM MOCJIE B3PbIBA aTOMHBIX
60oM0. PaHee HamMM MCCIIEOBAHO BIHMSIHUE BHYTPEHHETO
00JTy4eHHsI IAHHOTO PaJJMOU30TOIA y KpbIc InHUN Wistar 1
YCTaHOBJICHBI 3HAYUTEIILHBIC MATOJIOTHYECKHUE N3MEHEHUSI
B JIETKUX W TOHKOM KHIIedHHKe. Llenpio nccienoBanus
ABUJIOCH ompefenenue Bausanus **MnO, Ha dKCIIpeccHo
reHa ruanypoHaH-cuHTassl 2 (Has2), BbI3bIBaroOIIero mna-
TOJIOTUYECKUE M3MEHEHUs B JierkuX. JlecsTiuHenenbHbIe
camiibl Kpbic uHuK Wistar OIBEprajinch BO3/IEHCTBHUIO
HEHTPOHHO-aKTMBHPOBAHHOTO Topotka **MnO,, Hepaiuo-
akTHBHOTO TMopomka MnO, u BHemHero odmy4enus “Co
y-nydamu. JKUBOTHBIX uccienoBanu Ha 3, 14 u 60 cyTku
nocie BosaeicTsus. Ilornomennsle 1036l B JIErKUX
KPBIC, MOBEPTIIHUXCS BO3ACHCTBHIO **Mn, COCTaBUIH
55-110 mI'p. AHanu3 KONIMYECTBEHHOMN 00paTHO TpaHc-
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KPUIILMOHHOH NOJIMMEPA3HON LEIHON peakLuu IoKas3al,
410 BO3/IeiicTBHIE **Mn 3HAYMTENILHO YMEHBIIIAET IKCIIPEC-
cuto reHa Has?2 B JTerkux, Toraa Kak y-JIyuH ero SKCIPECCHIO
HE M3MCHSIOT. Pe3ysbTaThl HCCIICOBAHIS TOKA3AIH, YTO
BHyTpeHHee oOmydueHue *Mn qake MpU HU3KUX 038X,
OKa3bIBACT 3HAYUTEIILHOE OHOIOTHYECKOE BO3CHCTBHE Ha
JIETKHE B CPABHCHHUH C BHEITHUM OOIYUICHUCM.

Mgboydy

*MnO,-s - @swomsd@oydo gbgbogols bgdm -
390900l 989JB0 Jos@y@dmbsb-Lobmsbsl Godo 2
296%g go@msa 3950l GoanBggddo

1

0. 3500bsbmgs, s, Lsodmgs, '. 9bdgzmas,
'6. Boogbylimgs,?6. gyx0dm@m

'J- gdgols Lobgendfoggm Lodgwozobm 9bogg@lody-
$0,95bobgmo; 2bo@mbodsls 9bogg@liodgdo,053mbos

356256%930-56  (*Mn) dogggmgbgds 03 g30GsGglo
G5000m0bmEM3gd0l Moibgl, GmIgaoi boswapols
3®300L bofomszgdol bgod@mbymo sBogsiools
‘Jgegaoe Yomdmoddbgds s@mIygdo dmddols se3gm-
Jgdol gdeamd. s3Bm@gdols Jog@ s aodmyg-
@905 od 0bmEM3ol dobspsbo gsdmlboggdols
o880 gbs Wistar-ob x0dol go@moyggdby s oyg-
bognos 360d3bgenmgabo dsmmemaoydo (3geogng-
3900 gogn@ggdls s [gdoa bofasgdo. Foddme-
39bom  jgeggeTo gudoprgds podobgomgdygaros
dol aogegboby 30o@yMmmbsb-Lobmsbsls Godo 2
3960l (Has2) 9Jl3dglbosby, e dgodamgds ©s3og-
‘dodgdyamo ogmlb smmemaon® (3o gdgdmsob
Qo @g9odo. Wistar-ol x0dol smo ggodols dsddo
3000533960 0dymggdmes *MnO -ols bgo@@mbyen-
5JBogodgdagmo gbgbognols, MnO -0l sGs@s@omsd-
Aogdo gbgboaol s yodmgysbo “Co y— Lboggool
bgdoddgegdol 3993 gbmgamaoo godmggaggeos
bg9dmJdgegdols dgdmgy 89-3,39-14 s 89-60 egl.
*Mn-o b93mJdggdol J399 Igmao godmsgggdol
B0 g96do Jmobmddol wmbs dgoppgbrps 55-110
da®@-L.  dgomgbgdomo FH@SbLIM0 3300 3meno-
dg@sbyeo xokgy®o @godiEool Gomegbmdmogds
oboenobds ohggbs, @™ *Mn-ols dmdgogos  3609-
gbgenmgbo 030090l Has2-pq960l  gdb3@glosls
B0 g96do, Y-Lboggdo go dob o6 (33er00b. 3geng-
301 990092900 dogmomngdl,Gmd sliboggds *Mn-ols
33009 ©mbgdomsi 30, 3oMgasbo wslboggdoloysb
3oblbgoggdom, yodmbo@yen  domemaoyn® asgeg-
6ol obwgbl goam@Aggdby.

124



GEORGIAN MEDICAL NEWS
No 9 (270) 2017

THE MECHANISMS OF APOPTOSIS INITIATION IN RATS WITH CHRONIC
ENTEROCOLITIS COMBINED WITH STREPTOZOTOCIN-INDUCED DIABETES

Marushchak M., Lisnianska N., Krynytska I., Chornomydz I.

1. Horbachevsky Ternopil State Medical University, Ukraine

Diabetes mellitus is a multifactorial metabolic
disease, characterized by hyperglycemia due to insulin
deficiency or insulin resistance [14,28]. Epidemiology of
diabetes is influenced by multiple host and environmental
factors. Recent data on the prevalence of diseases indicate
a steady increase in the number of patients with diabetes
mellitus [13]. Prevalence of diabetes is seen to vary in
different populations with different ethnic and racial back
grounds Prevalence of type 2 DM varies greatly across vari-
ous geographic location and races, e.g. from 10 % in Japan
to 40 % in Pima Indians [24]. It has been established that
prevalence of diabetes is increasing among the population
of the world depending on the region, level of economic
development of the country, gender and age. It should be
noted that about 75% of these patients live in countries
with low and middle income [11]. The constant increase
in the prevalence of diabetes in the world and in Ukraine
is due to urbanization, aging of the population, stress, an
increase in the percentage of obese people, sedentary life-
styles, increased use of foods containing hidden fats and
carbohydrates, genetically modified components as well as
fastfood [12,15,16]. A large number of experimental studies
emphasizes the key role of apoptosis in the pathogenesis of
diabetes [21,22,27,29]. The toxic effects of certain chemi-
cals (e.g., alloxan, streptozotocin) that are used to induce
diabetes mellitus, are acting through the alkylation of DNA
and the formation of toxic compounds such as superoxide
anion, peroxynitrite and nitric oxide. Damaging to DNA
and intracellular structures causes necrosis and activates
apoptosis of B-cells of the pancreas [4].

The aim of the research - to study the mechanism
of cell death initiation in rats with chronic enterocolitis
combined with diabetes mellitus induced by streptozotocin.

Material and methods. The experiments were
performed on 48 white nonlinear mature male rats, which
were kept on a standard diet at the vivarium of I. Hor-
bachevsky Ternopil State Medical University. The animals
were kept and experiments were conducted in accordance
with the European Convention for the Protection of ver-
tebrate animals used for experimental and other scientific
purposes [23].

The animals were divided into 4 groups: the
1% — control group (n=12), the 2™ - animals with diabetes
mellitus (n=12), the 3" - animals with chronic enterocolitis
(n=12), the 4" - animals with diabetes mellitus and chronic
enterocolitis (n=12).

Diabetes mellitus (DM) was modeled by a single
intraperitoneal administration of streptozotocin (Sigma Al-
drich, USA, at a dose of 60 mg/kg body weight) to animals
[19]. Immediately prior to the administration, streptozoto-
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cin was dissolved in 0.1 molar citrate buffer (pH 4.5); The
control group received a corresponding amount of citrate
buffer. The experiment included animals with glucose
level of at least 10.8 mmol/L 2 weeks after streptozotocin
administration. Chronic enterocolitis (CEC) was modeled
by free access of animals to 1.0% solution of carrageenan
in drinking water for 1 month [9, 17]. Euthanasia of animals
was performed by heart puncture under deep anesthesia,
in accordance with the requirements of the Animal Care
Committee [23].

Blood serum and blood leukocyte suspension were
used for our investigation. Blood glucose was measured by
the method of O-toluidine using the modified reagent [25].

Annexin V (V) binding assays were performed
using Annexin V Apoptosis Kit (Sigma Aldrich, USA).
Apoptotic cells of blood leukocyte suspension were iden-
tified by flow cytometry using flow cytometer Epics XL
(Beckman Coulter, USA). To distinguish cells that had
lost membrane integrity, propidium iodide (PI) was added
to a final concentration of 10 mg/mL before analysis. The
results were expressed as a percentage of the total number
of cells as follows: live cells - not stained (V/PT), cells
with early signs of apoptosis - stained with annexin (V*/
PI), cells with late signs of apoptosis - positive double
fluorescence staining, cells with signs of necrosis - stained
with propidium iodide (V/PI").

Analysis of cell samples to determine reactive
oxygen species (ROS) of blood leukocyte suspension was
evaluated by the method of flow laser cytometry, using
2.7-dichlorodihydrofluorescein diacetate (“Sigma Aldrich”,
USA) [2]. The value of the studied parameter was expressed
as a percentage (intensity of luminescence per cell).

Concentration of TNF-a in blood serum was
determined by solid-phase immunoassay analysis using
kit of DRG company (Germany) [26]. To determine the
cytokine, the absorbance of the samples was measured by
the apparatus “Stat Fax Plus”. The concentration of TNF-a
was expressed in pg/ml.

Statistical analysis: The results were analysed
using Statistica 7.0 software and presented as mean with
standard error of mean. The differences between all groups
were determined using one-way ANOVA, followed by post
hoc Least Significant Difference test. A p-value of <0.05
was considered statistically significant. Correlation analysis
was performed between all the studied indices. Coefficient
of linear correlation (r) and its fidelity (p) was calculated
that was accordingly denoted in the tables (correlation
matrices). If the index r=0 the linkage was considered as
absent, in the range 0-0.3 — the linkage was considered
as weak correlation, interval of index 0.3-0.7 described
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linkage as medium strength and interval 0.7-1.0 pointed to
strong correlation interaction. The correlation coefficient
was significant at p<0.05.

Results and their discussion. It has been estab-
lished that in case of modeling of chronic enterocolitis
combined with streptozotocin-induced diabetes in rats,
the number of annexin-positive cells increased reliably as
compared to the control values (Table 1). It was found that
the percentage of leukocytes with early signs of apoptosis
in experimental group 2 increased reliably by 4.8 times,
in group 3 — by 3.1 times and in group 4 — by 5.9 times,
compared to the control values. It should be noted that
the highest values of V*/PI leukocytes were detected in
group 4, which were higher by 24.2% than those in DM
group (p<0.01) and by 88.1% in CEC group (p<0.001).
The obtained data indicate an increase in the externaliza-
tion of phospholipids on the leukocyte surface. The for-
mation of phosphatidylserine hydroperoxides disrupts its
interaction with proteins of the cytoskeleton, which facili-
tates its migration from the inner to the outer side of the
membrane bilayer [20]. Phosphatidylserine binds to the
cell surface of the anexin V protein, which is determined
by cytometry.

The percentage of leukocytes with late signs of
apoptosis in experimental group 2 increased reliably by
1.9 times, in group 3 — by 1.5 times and in group 4 — by
2.2 times, compared to the control values. It should be
noted that the highest values of V*/PI" leukocytes were
detected in rats with chronic enterocolitis combined with
streptozotocin-induced diabetes, which were reliably
higher by 50% than those in CEC group. The obtained
data indicate the degradation of DNA.

The percentage of leukocytes with signs of necro-
sis also increased with all experimental models reproduced
in the study. It was found that the index of V/PI" of leu-
kocytes in experimental group 2 increased reliably by 2.6
times, in group 3 — by 1.4 times and in group 4 — by 3.3
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times, compared to the control values. It should be noted
that the highest values of the percentage of leukocytes with
the phenomena of necrosis were detected in group 4, which
were higher by 29.1% than those in DM group (p<0.01)
and by 137.2% than those in CEC group (p<0.001). The
obtained data indicate a disruption in the integrity of the
leukocyte membrane.

Taking into account the high values of apoptotic
death of cells in case of chronic enterocolitis combined with
streptozotocin-induced diabetes in rats, the next stage of our
work was studying mechanisms for initiating cell death in
these pathologies. For this purpose, the level of ROS and
the concentration of TNF-a were determined.

In the group of animals with DM, the percentage
of ROS increased by 3,0 times, in the group with CEC —
by 2,0 times, and in the group with the CEC combined
with DM — by 3,4 times, as compared with the control
values (Fig. 1, A) At the same time, the percentage of
ROS was the highest in experimental group 4. Against the
background of hyperglycemia, various ways of glucose
conversion are known to get activated resulting in hyper-
production of ROS [3, 5, 6, 8]. Hridneva S.V. notes that
in chronic enterocolitis endothelial functions are impared,
which manifests itself in the activation of free radical oxi-
dation processes against the background of a decrease in
the activity of the antioxidant system, which explains the
excessive production of ROS [10]. The results presented
in experimental group 4 suggest that the activation of free
radical oxidation reactions is an important non-specific
mechanism for the development of inflammation in the
tissues of the small and large intestine in case of diabetes
mellitus.

The concentration of TNF-a in blood serum of
experimental group 2 increased by 1.4 times, in group
3 — by 5.3 times and in group 4 — by 8.0 times. At the
same time, the value of TNF-o was higher by 2.8 times,
compared to that of DM group and by 51.3% compared to

Table 1. The indices of cell death in rats with chronic enterocolitis combined
with streptozotocin-induced diabetes, Me (Q25—Q75)

Index Control DM CEC DM+CEC
(group 2) (group 3) (group 4)
85.28%*
. 88.21* 92.38%*
0, . .
Alive leukocytes, % 97.21 (96.68;97.64) (87.49:89.02) (91.73:93.23) (84.80;86.01)
p,<0,001
Leukocytes with earl 12.49%
; y : Y| 2011 (1,58:2,65) | 10.06* (9.40;10.63) | 6.64* (6.05;7.33) (11.83;12.88)*
signs of apoptosis, %
p,,<0.01
Leukocytes with late signs 0.18%
e £ 0.08 (0.05;0.10) 0.15* (0.12;0.18) 0.12%* (0.09;0.14) (0.15;0.21)
of apoptosis, %
p,<0.001
Leukocytes with signs 2.04%
uocytes With Sig 0.61 (0.53;0.76) | 1.58* (1.41:1.90) | 0.86* (0.73;0.98) (1.88;2.17)
of necrosis, % p. <0.001
1.2 N

note: * - The difference between the control and the experimental group is statistically significant (p<0.05-0.001);
p, _The reliability value between groups 2 and 4, p, The reliability index between groups 3 and 4
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Fig. 1. The results of the percentage of ROS in the leukocyte suspension (A)
and the concentration of tumor necrosis factor-o. (B) in the blood of control and experimental rats

Table 2. Correlative linkages between the indices of leukocyte cell death, the percentage of ROS
and the concentration of TNF-a in rats with chronic enterocolitis combined with streptozotocin-induced diabetes

Correlations DM CEC CEC*DM
(group 2) (group 3) (group 4)
Correlation coefficient, r |
V*/PT leukocytes, % 0.91; p<0.001 0.75; p<0.05 0.86; p<0.01
p— Percentage of
V*/PI" leukocytes, % ROS 0.86; p<0.01 0.52 0.89; p<0.001
V/PI* leukocytes, % 0.68; p<0.05 0.52 0.64; p<0.05
V*/PI leukocytes, % c ] 0.78; p<0.01 0.92; p<0.001 0.72; p<0.05
- 5 oncentration - )
V*/PI" leukocytes, % of TNF-a 0.61 0.64; p<0.05 0.65; p<0.05
V/PI" leukocytes, % 0.43 0.69; p<0.05 0.57

note: p — The reliability of the correlation coefficient

CEC group (Fig. 1, B). Therefore, TNF-a is very important
in the development of both DM and CEC. Cytokines are
known to be produced by a large number of cells (mono-
cytes, macrophages, T and B cells) and are markers of the
inflammatory process that develops in both pathologies.
Chronic hyperglycemia can directly contribute to inflam-
mation, where increased cytokine concentrations lead to
the destruction of pancreatic beta cells and damage to the
endocrine function of the pancreas in types 1 and 2 diabetes
mellitus [7]. The mechanisms by which TNF-a initiates and
enhances inflammation in the intestine are very complex
and have so far been poorly understood. A direct negative
effect of TNF-a is associated with damaging enterocytes,
which leads to increased permeability of the epithelium. In
addition to direct effects on the integrity of the intestinal
epithelial barrier, TNF is a powerful inducer of matrix me-
talloproteinases in stromal cells of the intestine; it induces
the production of keratinocyte growth factor, leading to
hyperplasia of crypts and causing increased expression of
the major histocompatibility, complex class II antigens [ 18].
In diabetes mellitus, advanced glycation end prod-
ucts have a damaging effect on the DNA of cells and tissues,
accumulating in ganglia, villi and membranes of enterocytes
of the jejunum and ileum [1]. The development of chronic
carrageenan-induced enterocolitis in case of diabetes is char-
acterized by a more pronounced inflammatory syndrome.

© GMN

Analysing the correlations suggests that in case of
streptozotocine-induced diabetes, hyperproduction of ROS
causes initiation and death of leukocytes by apoptosis and
necrosis types, while TNF-a is involved in the initiation of
apoptotic death (Table 2). In case of chronic enterocolitis
in rats, the initiation and implementation of cell death is
reliably associated with an increase in the concentration of
TNF-a, whereas reactive oxygen species have an effect on
the enhancement of the externalization of phospholipids on
the surface of leukocytes. Both free radical processes and the
inflammatory process take part in the development of apoptotic
death of leukocytes in case of chronic enterocolitis combined
with streptozotocine-induced diabetes, but a stronger asso-
ciation is established with reactive oxygen species (Table 2).

Conclusions. 1. Development of chronic entero-
colitis combined with streptozotocin-induced diabetes
in rats is accompanied by an increase in the number of
leukocytes with signs of apoptosis: the percentage of V*/
PI' leukocytes is greater by 24.2%, as compared to the group
with diabetes (p<0.01) and by 88.0%, compared to that
with chronic enterocolitis (p<0,001); The value V*/PI" of
leukocytes exceeds the results of the CEC-group by 50.0%.

2. The factors causing apoptotic death in rats with
chronic enterocolitis combined with streptozotocin-induced
diabetes include reactive oxygen species (rxy:0,86; p<0,01)
and tumor necrosis factor-o (rxy:O,72; p<0,05); but a stron-
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ger association is established with reactive oxygen species.
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SUMMARY

THE MECHANISMS OF APOPTOSIS INITIATION
IN RATS WITH CHRONIC ENTEROCOLITIS
COMBINED WITH STREPTOZOTOCIN-INDUCED
DIABETES

Marushchak M., Lisnianska N., Krynytska 1.,
Chornomydz I.

1. Horbachevsky Ternopil State Medical University, Ukraine

Diabetes mellitus is a multifactorial metabolic
disease, characterized by hyperglycemia due to insulin
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deficiency or insulin resistance. A large number of ex-
perimental studies emphasizes the key role of apoptosis
in the pathogenesis of diabetes. A deeper understanding
of the apoptosis mechanisms, identifying of the predictors
that positively or negatively influence on the cell death
initiation, the correlation between some indices will im-
prove therapeutic strategies for patients with diabetes and
comorbidities, which makes the actuality of this study.

The aim of the research was to study the mecha-
nism of cell death initiation in rats with chronic enterocolitis
combined with diabetes mellitus induced by streptozotocin.

The experiments were performed on 48 white
nonlinear mature male rats. The animals were divided into
4 groups: the 1* — control group (n=12), the 2™ - animals
with diabetes mellitus (n=12), the 3" - animals with chronic
enterocolitis (n=12), the 4™ - animals with diabetes mellitus
and chronic enterocolitis (n=12). Apoptotic cells of blood
leukocyte suspension and reactive oxygen species were
identified by flow cytometry method.

Correlation analysis was performed between all
the studied indices. Coefficient of linear correlation (r) and
its fidelity (p) was calculated that was accordingly denoted
in the tables (correlation matrices). The correlation coef-
ficient was significant at p<0.05.

Development of chronic enterocolitis combined
with streptozotocin-induced diabetes in rats is accompanied
by an increase in the number of leukocytes with signs of
apoptosis: the percentage of V'/PI- leukocytes is greater by
24.2%, as compared to the group with diabetes (p<0.01)
and by 88.0%, compared to that with chronic enterocolitis
(p<0.001); The value V*/PI* of leukocytes exceeds the
results of the chronic enterocolitis-group by 50.0%.

Conducted correlative analysis showed that in case
of chronic enterocolitis combined with streptozotocine-
induced diabetes both free radical oxidation processes and
the inflammatory process take part in the development of
apoptotic death of leukocytes, but a stronger association
is established with reactive oxygen species.

Keywords: chronic enterocolitis, diabetes, apoptosis, reac-
tive oxygen species, corellation.

PE3IOME

MEXAHW3MBI HHULIUALIUU ATIONTO3A ¥
KPBIC C XPOHMYECKHUM DHTEPOKOJIMTOM
HA ®OHE CTPEINITO30TOLUH-UHYIIUPOBAH-
HOTI'O TUABETA

Mapymak M.H., JIucusanckas H.B., Kpunnukas W.51.,
Yepuombras U.b.

Tepnononvbckuii 20cy0apcmeeHublll YHUGepcumen um.
U. I'opbauesckoco, Ykpauna

Ilenpro uccienoBaHus SBUIOCH HU3Y4YEHHUE Me-
XaHW3MOB MHHUIIMUPOBAHMS KIETOUHOW CMEPTH Y KPBIC C

© GMN

XPOHUYECKUM PHTEPOKOJIUTOM B COUETAHUHU C CaXapHBIM
JnabeToM, BBI3BAHHBIM CTPENTO30TOLIMHOM.

OKCIEePUMEHTHI TPOBOJMINCH Ha 48 OembIX He-
JMHEHHBIX 3pejbIX Kpblcax-camuax. JKUBOTHbIE ObUIM
paszeneHsl Ha 4 Tpynsl: | - koHTponbHas rpynmna (n=12),
IT - )xuBOTHBIE ¢ caxapHbIM fauaberoM (n=12), III - xu-
BOTHBIE C XPOHHYECKHUM 3HTEpoKonuToM (n=12), IV - xu-
BOTHBIE C CaXapHbIM JMA0ETOM M XPOHUYECKUM IHTEPO-
konmuToM (n=12). ANONTOTHYECKUE KJIIETKU CYCICH3UH
JICWKOIIUTOB KPOBH M aKTUBHBIE ()OPMBI KHCIOPOJIA HJICH-
TU(QHULIUPOBAHBI METOJIOM ITPOTOYHON IIUTOMETPHH.

KoppenaruoHHbIi aHaIN3 IMPOBOIMICS MEXKITY
BCEMH M3y4YEeHHBIMHU TOKa3aTessiMu. Beruncien koahduim-
eHT JIMHEWHOM Koppessiiuu (1) U ero BeposTHOCTH (p). Ko-
s duimeHT Koppessuu canTancs 3HaauMbIM ripu p<0,05.

Pa3BuTHEe XpOHUYECKOTO YHTEPOKOINUTA B COUe-
TaHWU C MHIyIIUPOBAaHHBIM CTPENTO30TOIIMHOBBIM JTHa0e-
TOM Yy KPBIC COMPOBOXKIACTCS YBEIMUCHUEM KOJIMYECTBA
JICWKOIIUTOB C TPU3HAKaMH arnonro3a: mpoueHt V-+/PI-
nerikonuToB 6oble Ha 24,2% B cpaBHEHUH C TPYMIOH ¢
nuabetom (p<0,01) n na 88,0% B cpaBHEHMH C TpyHION
¢ xpoHnyeckuM sHTepokosutoM (p<0,001). Bemranna V+/PI+
JICWKOIIUTOB TIPH COYETAHUH MCCIIEyeMbIX 3a00IeBaHNI
MIPEBBIMIACT PE3yABTATHI IPYMIIEI C XPOHUYECKUM YHTEPO-
kouToM Ha 50,0%.

IIpoBeneHHBIN KOPPESILUOHHBIN aHAJIU3 OKa-
3aJ1, 9TO B CIIyyae XPOHUYECKOTO SHTEPOKOJIUTA B COUETa-
HHUH C T1a0eTOM, HH/IYyIIUPOBAHHBIM CTPENTO30TOIIMHOM,
B IIPOIIECCE PA3BUTHS AlIONTOTHYCCKON THOCIH JICHKOIIU-
TOB Y4acTBYIOT KaK CBOOOJHOPAJMKAJIbHOE OKHCIICHHE,
TaKk M BOCHAJIUTEIBHBIN MPOIECC, OJHAKO C AKTHBHBIMU
(hopMaMu KHCIIOpO/Ia BBISBIICHA 00JIce CUITbHAS KOPPEIIsi-
IUOHHAS CBA3b.

6gboydy

53m3B™mbols 0boz0s300l Igdobobdgdo godmsgggddo
Jombogyemmo  9b@gemgm@odon  LE®Y3A®bmEM-
(306-0b030Mgd Ym0 ©0sdgBl Bmbby

d. domydhog0, b. golibosbligons, 0. 3@mobogoos,
0. hg@bmdowbo

0. 2m@d5h93L30L Lob. Bg@bm3ogols Lobgendfogm
460390L0E9G0, 930068

33209300 d0bsbl Foddmoygbos ygxdgools
Loggoomols 39J5bobdgdols  jganggs godmogggddo
JOmbogymo gbdgOmgmeo@om s LEOY3GH™-
DmEME0b-0b Y30 dgmo  osdgBom. gJb3g@o-
396900 ho@otis 48 mgm® bOslEYe dpgo®
300moa35bg. 3bmggegdo sogm 4 waasw: 1
— bogmb@demenm (n=12),II- gbmggangdo dof@osbo
osdg@dom (n=12), Il - 3bmggengdo JOmbojyeo
960 90mgmmogom (n=12), IV - 3bmggangdo dsj@o-
560 05690 s JOmboggmo 9bGgdmgmeo@om
(n=12). g 903030950 Lyldghbools s3m3@mby@o

129



PN OJJo0 ©S Fobgdowol ofBoy@o Bm@mdgdo 0wb-
BOBoEoGJOY@o  0gm  yodobs®g  30@™IgEMo0ls
dgmmEom. JGgms30M0 sbogobo ho@o@mws yagens
‘gL ogeogn  35@5393@L  dm@ols.  godmmgemogmos
bobmgebo  jm@ganszool gmggnocogb®o (r) @s dobo
>edommds (p). gmAgensizools 3mgroiogbdo Ls@Y-
d9bme omgangdmes p<0.05-0ls ‘dgdmbgggsdo.
bA®Y3BMDOFmE0b-0byE0M b ©os-
d9Bmob dgafgdyemo JOmbogymo 9bGgemmeo-
BOolL 2obgoms®gdol godmoyggddo  mob obensgl
33m3@mbol bodbgdols IJmbg @gogzmiEo@gdols Gom-
©gbmdols bAws; V/PI-gn 9030300 900L Gomogbmds,

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

0509 0L x39Ynmsb dgostigbom, dg@os 24,2%-0m
(p<0.01), JOmbogyao gbBgdmimamodols xay9nmsb
‘dgs@mgdom go - 88,0%-om (p<0.001).

ho@omgdbymo  mgmsioyg®o  sbogrobols
399390000 2odmegaobs,@md LA 3BMbmGME06-
0bEE0Mgdye  ©0sdgRmsb dg@{ydgemo  JAmbo-
390 96@gmmgmmodol @Ml @gogzmiEo@dgool
53m3BmbyMo 33mdol 30miglols gobgomsmgdsdo
dmboFoemgmdls Gmam® 3 0530L9R>@@SE0 goE M0
Jo63301, 55939, b0 gdomo 30mi39Lgd0, m Y3, goba-
50l o5 JBoy®d gm®dgdmsb yodmbs@ymos R®™
der0g®o 3@ gEos309@0 jogdoMo.

GENERAL HEALTH STATUS AMONG FIREFIGHTERS AND RESCUE OPERATIONS WORKERS

'Ibrayeva A., 'Turdalieva B., 'Aimbetova G., *Pleva L.

'Kazakh National Medical University named after S. D. Asfendiyarov, Department of Policy and Management
of Health Care with a Course of the Medical Right and Forensic Medicine, Almaty, Kazakhstan;
*Traumatology Centre, University Hospital Ostrava, Czech Republic

Implementation of the state and target (departmental)
programs providing protection of the population and territo-
ries against emergency situations of natural and technogenic
character places great demands on a state of health of staff of
rescue services of the Republic of Kazakhstan.

Work of staff of rescue services belongs to danger-
ous types of work and is characterized by high risk of loss
of health and life. The expert of a dangerous profession is a
professional with high, very high and exclusively high risk
level of death owing to professional activity (10°-10 in an
hour or 103-more than 10 in a year) at which implementation
it is necessary to take security measures and protection [11].

Annually 96% of emergency situations of tech-
nogenic character in the Republic of Kazakhstan make
the production and household fires, 14,5 thousand fires on
average are registered [5]. The adverse, and at times and
extreme working conditions connected with mitigation of
consequences of the fires have significant effect on the level
of health and professional reliability of staff of service of
fire extinguishing and accident rescue operations.

Conditions of performance of professional du-
ties of staff of service of fire extinguishing department are
various: high deviations in temperatures, limited visibility,
strong concentration of smoke, toxic agents, etc. According
to data of literature at fire extinguishing and elimination
of its consequences the organism of the rescuer is exposed
to toxic influence of mix of particles, carbon monoxide,
polycyclic aromatic hydrocarbons that leads to sharp
pulmonary dysfunctions [12,13,17], and serves change
of warm rhythm, vascular tone [16,20], aggregate state of
blood [15], dehydration of an organism [18,19] as risk for
development of cardiovascular diseases [ 13]. Only after two
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hours after fire extinguishing the rescuers obtain the initial
level of indicators of arterial pressure, warm rhythm and
body temperature is restored [18,19]. All this is followed by
continuous threat to life and to health: collapses of the burn-
ing designs, explosions of vapors and gases, poisoning with
the toxic agents which are emitted as a result of burning are
possible. At a third of persons whose professional activity is
connected with high risk, the nonspecific deviations which
are followed by moderate decrease in functional reserves
of an organism, a condition of psychological tension and in
general, tension of mechanisms of adaptation [2,3,9,10] can
be observed. High frequency of occurrence of depression
and post-traumatic mental disorders is noted at liquidators of
consequences of crash of the New York shopping center [14].

Character and weight of the leading pathology at
rescuers and firefighters is defined by intensity of professional
activity and reaches the maximum values at length of service
of the 2nd and more than 6 years that is caused by violation
of adaptable mechanisms during these periods [7].

Modern medical literature on problems of the state
of health of staff of rescue services is small and devoted,
generally to studying of influence of factors of professional
activity [1,4,6,8].

Thus, the problem of preservation of health and
ensuring reliability of professional activity of staff of rescue
services is one of the leading problems of social hygiene,
public health and health care.

Research objective: to study the state of health of
staff of service of fire extinguishing and accident rescue
operations department for definition of the priority direc-
tions of rendering the treatment-and-prophylactic help and
rehabilitation of employees.
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Materials and methods. By means of an infor-
mation and analytical method the retrospective analysis of
reports about the registered diseases, their result and the
reasons of temporary disability of staff of service of fire
extinguishing and accident rescue operations department
of Department on emergency situations of Almaty in 2011-
2016 is carried out.

The average annual number of staff of service of
fire extinguishing and accident rescue operations depart-
ment for the specified period made 1,3 thousand people, of
them 87% - are men, 13% - are women. Absolute quantity
of primary diseases for the studied period - 3406, days away
from work - 85116 days.

Statistical processing of the received results of
research is carried out by means of Student’s t-criterion.

Results and their dicussion. In structure of the
general incidence of staff of service of fire extinguishing
and accident rescue operations department the main classes
of diseases were ranged as follows: the 1st place (41%) -
diseases of respiratory organs; the 2nd place (11%) — dis-
eases of bone and muscular system and connective tissue;
the 3rd place (10%) — injuries, poisonings and some other
consequences of influence of the external reasons.

The share of diseases of digestive organs, the
blood circulatory systems, urinogenital system, diseases
of an eye and its appendages made from 7 to 5% - the 4th
and 7th place respectively.

The listed 7 classes of diseases made 84,0% of
the general incidence of staff of service of fire extinguish-
ing department. Level of primary incidence in this group
decreased statistically authentically (in relative sizes of
presentation — by 45), p <0,001.

A —some infectious and parasitic diseases; B — viral infec-
tions; E — diseases of endocrine system, G - diseases of
nervous system; H — diseases of an eye and its its append-
ages; I—diseases of blood circulatory systems, J— diseases
of respiratory organs, K — diseases of digestive organs;
M — diseases of bone and muscular system,; N — diseases
of urinogenital system; S-injuries, poisonings and some
other consequences of influence of the external reasons.

Fig. Structure of the general incidence of staff of service
of fire extinguishing and accident rescue operations de-
partment

Level of the general incidence of staff of service of
fire extinguishing department during supervision decreased
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statistically significantly (in relative sizes of presentation
—by 67), p <0,001.

In structure of primary incidence of staff of service
of fire extinguishing department with the most significant
classes there were disecases of respiratory organs (57%);
injuries, poisonings and some other consequences of influ-
ence of the external reasons (16%); diseases of bone and
muscular system and connecting tissue (6%). The share
of diseases of urinogenital system, system of a blood cir-
culation, digestive organs made 3%. The listed 4 classes
of diseases made 87,3% of primary incidence of staff of
service of fire extinguishing and rescue operations depart-
ment.

Average annual level of days away from work also
statistically significantly decreased in dynamics (p<0,001).
In structure of days away from work the 1st place was taken
by diseases of respiratory organs (36%); the 2nd place —
injuries, poisonings and some other consequences of the
external reasons (23%); the 3rd place — diseases of bone
and muscular system and connecting tissue (10%). Places
from the 4th to the 6th were taken by pregnancy, childbirth
and the postnatal period, diseases of the blood circulatory
system and illnesses of a gastrointestinal tract. Their share
in structure of the general incidence made from 6 to 4,6%.
The specified 6 classes of diseases gave 86,0% of all days
away from work.

Dynamics of level of an invalidization of staff of
service of fire extinguishing and accident rescue opera-
tions department for the specified period was not statisti-
cally reliable. At the same time blood circulatory system
diseases - 47,2% were the most frequent reasons resulting
in disability; diseases of bone and muscular system and
connecting tissue - 11,1; tuberculosis, diseases of endocrine
system and blastemas — by 8,3%. The specified 3 classes
of diseases made 88,9% of total of cases of disability of
staff of service of fire extinguishing and accident rescue
operations department.

Dynamics of death rate was also not statistically
reliable. In structure of mortality by classes of diseases 50%
of cases fell to the share of death of firefighters from inju-
ries; 21,4% - to mortality from blastemas; 20% of cases —to
coronary heart disease mortality. The share of diseases of
endocrine system, diseases of blood and pneumonia made
3,6%. Specified classes of diseases defined death rate of
employees.

In structure of the general, primary incidence and
days away from work diseases of respiratory organs had
the greatest importance (X class). Dynamics of primary
incidence of diseases of this class during supervision had
wavy character with statistically reliable decrease (in pre-
sentation indicators — by 43), p <0,001.

Injuries, poisonings and some other consequences
of influence of the external reasons (the XIX class) took an
important place in structure of mortality, primary incidence
and days away from work of the staff of service of fire
extinguishing and accident rescue operations department.
For the studied period statistically significant decrease in
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Table. Medical and static indicators of the state of health of staff of service of fire extinguishing
and accident rescue service of Department on emergency situations of Almaty in 2011-2016, %o

132

Year o general| peimary | vy romwork | from work | Dby | Mortaiy
Indicators of a state of health according to 19 classes of diseases
2011 1045,02 624,34 756,97 11159,38 1,61 1,01
2012 760,27 " 474,77 591,46 ™ 9308,62 ™ 0,68 1,21
2013 734,87 " 493,73 580,95 8342,68 0,71 0,36
2014 669,67 ™ 408,57 ™ 565,72 8378,86 1,67 1,27 **
2015 714,50 ™ 408,82 564,47 8521,98 * 0,63 025"
2016 550,26 ™ 344,55 378,28 ™ 4872,98 " 0,46 0,34
Average annual data 745,77 459,13 572,98 8430,76 0,96 0,74
CLASS IX. Blood circulatory system diseases
2011 48,88 8,68 29,52 408,13 1,01 -
2012 50,30 6,76 31,76 495,19 ™ - -
2013 57,69 " 18,99 ™ 33,51 496,16 - -
2014 40,11 11,62° 23,52 399,81 ™ 1,03 0,51
2015 62,04 ™ 14,66 42,71 675,90 ™ 0,25 0,12
2016 38,84 " 9,89 * 21,34 ™ 360,22 - -
Average annual data 49,64 11,77 35,82 472,57 0,38 0,11
CLASS X. Diseases of respiratory organs
2011 391,40 352 365,13 4644,69 - -
2012 318,30 ™ 288 301,78 ™ 3482,17 - -
2013 212,83 ™ 202 ™ 211,51 ™ 2714,93 " - -
2014 302,54 " 216 285,41 ™ 2868,45 " - -
2015 290,01 249 ™ 260,25 ™ 2667,63 - -
2016 233,44 ™ 202 171,74 ™ 1833,65 ™ - 0,11
Average annual data 291,42 251,43 242 81 3035,25 - 0,02
CLASS XIII. Diseases of bone and muscular system and connecting tissue
2011 87,28 21,19 85,23 1082,08 0,20 -
2012 78,06 19,76 59,21 * 864,91 ™ - -
2013 83,12 49,80 " 52,56 549,75 0,36 -
2014 67,27 22,03 " 65,02 1015,32 ™ 0,13 -
2015 97,13 ™ 19,05 76,52 " 1069,68 0,13 -
2016 67,09 *** 33,61 36,9 566,13 ™ - -
Average annual data 79,99 27,57 62,5 857,98 0,14 -
CLASS XIX. Injuries, poisonings and some other influences of external environment
2011 149,73 139,89 140,21 2761,05 - 0,40
2012 89,16 ™ 86,50 " 88,75 ™ 2087,53 ™" 0,17 0,87
2013 85,94 84,92 85,01 1988,55 *** - -
2014 89,01 84,04 87,65 2023,46 ** - 0,64
2015 39,73 ™ 39,35 ™ 39,73 ™ 2204,29 * - 0,13
2016 39,58 34,06 35,01 782,06 " - 0,11
Average annual data 77,52 78,13 76,35 1974,49 0,03 0,39
note: In comparison with previous year: “p <0,05; ™ p <0,01; " p <0,001
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level of traumatism was observed. Average rate of decrease
is 29% per year (in presentation indicators — by 76), p
<0,001. In only 6 years of supervision 12 cases of death
from injuries, poisonings and some other consequences of
influence of the external reasons have been registered.

Diseases of bone and muscular system and con-
necting tissue (the XIII class) were significant in structure
of the general and primary incidence, days away from work
and disability. Dynamics of primary incidence of diseases
of this class had wavy character with statistically significant
growth (p<0,01).

Blood circulatory system diseases (the IX class)
were the most significant reasons of disablement. The es-
sential role belonged to this class of diseases and in struc-
ture of mortality. Primary incidence of blood circulatory
system diseases, in general, increased (p <0,001). In total
15 cases of disablement and 4 cases of mortality owing to
diseases of the IX class were registered. Statistically signifi-
cant dynamics of indicators of disablement and mortality
for the analyzed period is not revealed.

The conducted research allowed to establish class-
es of the diseases representing the greatest importance for
this contingent basic of which are: diseases of respiratory
organs, bone and muscular system and connecting tissue,
blood circulatory system, trauma, poisoning and some other
consequences of influence of the external reasons.

Studying of structure of incidence, days away
from work, disability and mortality of employees allowed
to establish that the high level of primary incidence is
characteristic of the staff of service of fire extinguishing
and accident rescue services department. Despite essential
decrease in incidence and days away from work, indicators
of disablement and mortality in dynamics significantly did
not change.

The analysis of indicators of the state of health
of staff of service of fire extinguishing and accident res-
cue services department on the main classes of diseases
in dynamics showed the remaining relevance of diseases
of respiratory organs and traumatism, and also growth
of primary incidence of diseases of the blood circulatory
system, bone and muscular system and connecting tissue
that testifies to need of active work on prevention of these
diseases. Absence of statistically significant dynamics of
disablement from diseases of the blood circulatory system,
bone and muscular system and connecting tissue, and also
absence of dynamics of mortality from cardiac vascular
diseases defines expediency of their early identification
and adequate treatment.

Thus, studying of the state of health of staff of
service of fire extinguishing and rescue services allowed to
establish the priority directions of rendering the treatment-
and-prophylactic help and rehabilitation, namely:

- primary prevention of diseases of respiratory organs,
blood circulatory systems and injury prevention;

- timely diagnostics and treatment of diseases of the blood
circulatory system, bone and muscular system and connect-
ing tissue, digestive organs and blastomas;

© GMN

- the complex medical and psychological rehabilitation
directed to restoration of the lost professional qualities and
working capacity and the prevention of disability of staff of
service of fire extinguishing and accident rescue services.

Definition of the priority directions of rendering
the treatment-and-prophylactic help and rehabilitation of
the specified contingent is essential, both from the position
of professional longevity, and from the position of increase
of professional reliability of staff of rescue services.
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SUMMARY

GENERAL HEALTH STATUS AMONG FIREFIGHT-
ERS AND RESCUE OPERATIONS WORKERS

"Ibrayeva A., 'Turdalieva B., 'Aimbetova G., *Pleva L.

'Kazakh National Medical University named after S. D.
Asfendiyarov, Department of Policy and Management of
Health Care with a Course of the Medical Right and Foren-
sic Medicine, Almaty, Kazakhstan, *Traumatology Centre,
University Hospital Ostrava, Czech Republic

Research objective - to study the state of health
of staff of service of fire extinguishing and accident rescue
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services department for definition of the priority directions
of rendering the treatment-and-prophylactic help and reha-
bilitation of employees.

By means of an information and analytical method
the retrospective analysis of reports about the registered
diseases, their result and the reasons of temporary disability
of staff of service of fire extinguishing and accident rescue
services department of Department on emergency situations
of Almaty in 2011-2016 has been carried out. Statistical
processing of the received results of research is carried out
by means of Student’s t-criterion.

The conducted research showed that the high level
of primary incidence is characteristic of the staff of service
of fire extinguishing and accident rescue services depart-
ment, at the same time the most significant are diseases
of respiratory organs, traumas, poisoning and some other
consequences of influence of the external reasons, diseases
of bone and muscular system and connecting tissue, blood
circulatory system illness.

Studying of the state of health of staff of service of
fire extinguishing and rescue services allowed to establish
the priority directions of rendering the treatment-and-pro-
phylactic help and rehabilitation. Their contents are defined
by need of concentration of efforts on prevention, treatment
and rehabilitation of the most widespread diseases causing
the maximum damage to health.

Keywords: health of firefighters, workers of the accident
rescue operations, prevention, rehabilitation.

PE3IOME

COCTOSHHUE 3JOPOBbA COTPYAHHUKOB
CJIYKBbI HOXKAPOTYIIEHUS U ABAPUITHO-
CITACATEJIBHBIX PABOT

"Uopaea A.ILL., 'Typranuesa B.C., 'AuméeroBa I.E.,
[linesa JI.

'Kazaxcrutl nayuoHanbHulll MEOUYUHCKUT YHUBEPCUMem
um. C.J]. Acghenousiposa, kaghedpa norumuru u ynpasieHust
30pasoOXpaneHuem ¢ Kypcom MeOUyuHcKo20 npasa u cyoeo-
HoU meouyunwl, Arvamol, Kazaxcman,; *Yuusepcumemckas
oonvruya Ocmpasa, Tpasmamonozuyeckuii yenmp, Yexus

Lenblo vccnenoBanust SBUIOCH H3yUEHHUE COCTO-
AHUA 3J0POBbs COTPYAHHUKOB C.le)K6bI TMOXapOTYyICHUA U
aBapHIHO-CIIacaTeNIbHBIX PabOT, OnpeIesieHHe TPHOPUTET-
HBIX HATPaBJICHUN OKa3aHUsI JIueOHO-TPO(UITAKTHYCCKOIM
MIOMOIIY U PeadMIIUTALNU COTPYIHUKOB.

C nomoIp HHPOPMAITUOHHO-AaHATUTHYCCKOTO
METO/Ia TIPOBE/ICH PETPOCIICKTUBHBIN aHaIN3 JaHHBIX OT-
YEeTOB O 3aPETUCTPUPOBAHHBIX 3a00JIEBAHUSX, UX NCXOJaX
Y IPUYMHAX BPEMEHHON HETPYI0CIIOCOOHOCTH COTPY/AHH-
KOB CITYKOBbI MTOKapOTYIICHHS I aBAPHIHO-CIIACATEIIbHBIX
pabor JlemaprameHTa 1Mo 4Ype3BBIYAMHBIM CHTYyaIHsIM
r. Anmartsl 3a 2011-2016 rr. Craructuyeckast 00paboTka
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MOJIYYEHHBIX PE3YJIbTATOB IPOBEACHA C MPUMCHCHHUEM
t-kputepus CThIOICHTA.

AHaII3 pe3y/bTaTtoB MPOBEICHHOTO UCCIIE0BAHUS
BBISIBAJI, YTO JJISI COTPYIAHUKOB CITY>KOBI MMOXKAPOTYIICHUS
U aBapUHHO-CIACATENILHBIX Pa0OT XapaKTEPEeH BBICOKUM
YPOBEHb MEPBUYHON 3a00JIEBaEMOCTH, TIPH STOM Haunbosee
3HAYUMBIMH SIBIIFOTCS OOJIC3HH OPTaHOB JIBIXAHUS, TPABMBI,
OTpaBIICHHs] K HEKOTOPBIE IPYTUE TIOCIIEICTBHS BO3ACHCTBHS
BHEIITHUX MPHYHH, O0JIC3HH KOCTHO-MBIIIICYHOM CHCTEMBI H CO-
SIMHUTEIIHOM TKaHH, OOJIC3HN CUCTEMBI KPOBOOOPAIICHHSL.

W3ydeHue cCOCTOSHUS 30POBbs IepcoHala
CITY>KOBI ITOYKAPOTYIICHUS M CIIACATESIIBHBIX CITYKO MO3BO-
JIWJIO YCTaHOBUTH MPHOPUTCTHBIC HAMIPABICHHS OKAa3aHHUS
JIeueOHO-TTPOGUITAKTHUCCKON TIOMOIIH U PCaOUIUTAIIUH:
- NepBUYHAS MPOQPHUIAKTHKA TpaBMaTu3Ma, 3a00JIeBaHUi

OpraHoB AbIXaHUSA U CUCTEMbL KpOBOO6an_[eHI/I§I;

- CBOEBPEMEHHAs JUATHOCTHKA U JICYCHHE KOCTHOW W
MBIIIEYHOW CUCTEMBbI, COEIMHUTEIbHON TKaHW, OPraHOB
MAIICBApCHUA,

- KOMIIJICKCHAsI MEIUKO-IICUXO0JIOT'NYCCKasa pea6I/IHI/ITaLU/I§I,
HarpaBJIeHHAasl Ha BOCCTAHOBJICHHE YTPauyeHHBIX Tipodec-
CHOHAJIbHBIX Ka4eCTB U paboTOCIOCOOHOCTH, TPOdHUIIaK-
THKa MHBAJIMIHOCTH IIEPCOHAJIA CITYKOBI TOXKapOTYIICHUS
1 aBapHIHO-CIIACaTEIIbHBIX CITYXKO.

Onpenenenue NPUOPUTETHBIX HAMIPABICHUH OKa-
3aHUsI JICYCOHO-TIPO(DUITAKTHYCCKON TIOMOIIU 1 PeaduInTa-
U YKa3aHHOTI'O KOHTUHI'CHTAa UMECT Ba’KHOC 3HAYCHUEC KaK
C TOUKHU 3PCHHUS IPOPECCHOHATBHON MPUTOHOCTH, TaK U
MOBBIIICHUSI TPO(ECCUOHATBHOM HAICKHOCTH IIEpCOHAIa
criacaTeNibHBIX CITYXO.
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IMPACT OF PHARMACY REFORM ON THE DYNAMICS OF THE USE OF DRUGS
AND PSYCHOACTIVE SUBSTANCES ACCORDING TO THE 2013-2016 CLINICAL DATA
FROM THE “CENTER FOR MENTAL HEALTH AND PREVENTION OF ADDICTION”

Kiladze L., Todadze Kh., Balkhamishvili T., Gadelia E., Lezhava G.

“Center for Mental Health and Prevention of Addiction”, Tbhilisi, Georgia

During the last several years in Georgia like in
many other countries the practice of the use of medica-
tions, including psychoactive substances, without a doc-
tor’s prescription was established. The point of our interest
represents the use of psychoactive substances without a
doctor’s prescription.

The most harmful drugs for health were those
home-made ones produced of such preparations like Co-
deine and Ephedrine. To this, the drug-addicted persons
used potassium permanganate, phosphorus, acetic acid,
iodine and other chemicals in the process of making De-
somorphine (the so-called “Krokodil”), Ephedrine and
Methamphetamines (the so-called “Jeff” and “Vint”) in
domestic conditions. In addition to the narcotic influence,
these solutions were causing significant damage to the body
— shortly leading to disability and, in some cases, death of
the users. Availability of psychoactive substances for teen-
agers represented another social threat. Mass consumption
of these preparations promoted damage of central nervous
system and formation of drug-addiction syndrome among
teenagers [1].

To improve the situation, the Ministry of Health
decided to carry out reorganization of pharmacy system
for utmost restriction of self-treatment cases, on the one
hand, and using psychoactive substances for non-medical
purposes on the other. Pharmacy reform started in 2014
and continued stage by stage.

Material and methods. To study the results of the
reform on the use of drugs and psychoactive substances,
we have conducted a survey of the clinical histories in
dynamics of the drug-addicted persons hospitalized in
2013-2016 at the “Center for Mental Health and Preven-
tion of Addiction”. The analysis of clinical diagnoses by
used psychoactive and narcotic substances was carried out
and 337 histories from 2013, 306 histories from 2014, 176
histories from 2015 and 280 histories from 2016 have been
processed.

Results and their discussion. The pharmacy
reform carried out in 2014 had significant influence on the
nature and amount of drugs and psychoactive substances
used by the beneficiaries hospitalized at our clinic. Namely,
the use of the home-made drugs for intravenous use from
the group of Codeine and Ephedrine, the so-called “Kro-
kodil”, “Vint” and “Jeft” was reduced. Among the persons
hospitalized at our clinic in 2013, 30% was the “Krokodil”
users, 14% used “Vint” and “Jeff”; in 2014, 21% were
“Krokodil” users and 20% used “Vint” and “Jeff”. Due to
enforcement of the reform of the Ministry of Health, the use
of the mentioned preparations in 2015-2016 significantly
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reduced. Namely, by 2016, the number of “Krokodil” users
at our clinic was reduced by about 3%, and that of “Vint”
and “Jeff” — by about 1% (Fig. 1).

| "Krokodil”

15 O"Vint" and "Jeff"

2013 2014 2015 2016

Fig. 1. Use of Home-made Injectable Drugs byYears

Unfortunately, among our patients the use of other
psychoactive substances without the doctor’s prescription
was not reduced, oppositely, compared to 2013, the use
of some of them even increased. According to the data of
2013, the use of Gabapentin group preparations was 20%,
Baclosan — 16%, Benzodiazepine group preparations — 9%.
According to the data of 2014, the use of Gabapentin group
preparations was 23%, Baclosan — 19%, Benzodiazepine
group preparations — 23%. In 2015-2016, a significant
increase in the use of psychoactive substances by the pa-
tients was detected. In 2015, the use of Gabapentin group
preparations made up 48%, the use of Baclosan increased
up to 35%, and Benzodiazepine group preparations —up to
55%. In 2016, the percentage of use of Gabapentin group
preparations was 66%, Baclosan — 63%, Benzodiazepine
group preparations — 59%. The data of the inpatient depart-
ments of the “Center for Mental Health and Prevention
of Addiction” reveal that the restriction of availability
of usual “heavy” drugs made the drug-addicted persons
(“Krokodil”, “Jeff” and Vint” users) to replace them with
mass consumption of psychoactive substances that clearly
indicates on the fact that in spite of already accrued out
certain reforms psychoactive substances still remain avail-
able. This was caused due to some gaps in the reform and
the Ministry of Labor, Health, and Social Affairs of Georgia
carried out additional changes to restrict availability of
psychoactive preparations to eradicate them. Due to the
fact that only a short period passed after issuing the recent
decree, these changes couldn’t be reflected in our materials.

It is especially noteworthy that in 2013-2016 the
increase of the number of alcohol consumers was detected:
in 2013, the use of alcohol among the hospitalized drug-
addicts made up 11%, in 2014 — 5%, in 2015 —21% and in
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Fig. 3. Percentage of the Hospitalized Beneficiaries by Nosologies and Years

2016 - 22%. The increase of alcohol use may have several
reasons. A significant number of patients say that one of
the main reasons of this increase is the use of alcohol in
order to get higher narcogenic effect of the psychoactive
substances during the period of the so-called “heavy” drugs
deficit (Fig. 2).

The dynamics of the used narcotic and psychoac-
tive sub stances in 2013-2016 is clearly reflected on the
percentage breakdown of hospitalized beneficiaries by
nosologies. By 2016 the number of Opoid-addicted persons
was reduced from 50% to 17% mainly due to Desomor-
phine (from 30% to 3%), the number of sedative-addicted
persons was increased from 8% up to 34% and the number

© GMN

of persons addicted simultaneously to different kinds of
substances was grown from 26% up to 36%.

The data of the stimulant-addicted persons is also
noteworthy. For 2015, in mentioned nosology, the number
of beneficiaries addressing the clinic reduced from 19% to
5% due to the limited use of “Vint” and “Jeff”. As it was
revealed, in 2016 the use of stimulants increased from 5%
up to 9% that had no correlation to the use of the medica-
tions, it was related to the use of the home-made drug made
ofthe plant Ephedra, the so-called “Needles”. The number
of Kanabinoid-addicted persons also increased from 2% to
5% that is not found to be correlated with the pharmacy
drug-abuse too (Fig. 3).
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General picture of percentage of the use of narcotic
and psychoactive substances by the hospitalized beneficia-
ries in 2013-2016 gets the following shape (Fig. 4).
Conclusion. For the last several years in Georgia like in
many leading countries of the world, medications and
psychoactive substances became one of the most common
sources of drugs use. Due to this fact, in 2014, Georgian
Government and the Ministry of Labor, Health and Social
Affairs of Georgia carried out reforms for restriction of
availability of drugs and psychoactive substances.

Under the joint initiative of the Ministry of Inter-
nal Affairs and the Ministry of Labor, Health and Social
Affairs of Georgia, amendments were made to the law on
“Narcotic Drugs, Psychotropic Substances, Precursors
and Drug Aid”, considering Criminal Liability (Parlia-
ment of Georgia, March 2014 (3) for illegal circulation
of pharmaceutical products, which contain Codeine,
Ephedrine, Norephedrine, and Pseudoephedrine. The
legislative amendment was aimed at restriction of use of
home-made Opioid-Desomorphine (“Krokodil”) produced
with Codeine-containing pills, as well as, restriction of
widely spread use of the home-made stimulants — “Vint”
and “Jeff”, made of Ephedrine and Pseudoephedrine. The
pharmacy reform was carried out which performed re-
classification of pharmaceutical products (Decrees of the
Minister: 01-3/N January 14, 2014; 01-43/N July 4, 2014;
01-59/N September 3, 2014 [2]). The pharmacy reform was
aimed at restriction of pharmacy product delivery without
a doctor’s prescription (actual enactment of a prescription
system), which was against self-treatment and pharmacy
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drug-addiction. Special attention was paid to narcotic and
psychoactive substances. Psychoactive substances used to
get narcotic effect, were equalized with the non-narcotic
pharmaceutical products under special control and, as a
result of reclassification (Minister’s Decree 01-3/N Janu-
ary 14, 2014 [2], their issuance is carried out only on the
basis of the Prescription Form #2, which was adopted by
the Decree of the Minister of Labor, Health and Social
Affairs of Georgia, on “Prescription Form for Prescrib-
ing Non-narcotic Medicines under Special Control”. The
Ministry of Labor, Health and Social Affairs of Georgia
carried out some amendments to the Permit Conditions
for the Authorized Drugstores (Government Decree #383,
August 4, 2016 [4]. Particularly, the pharmacist, who does
not duly perform his/her professional duty, will be imposed
liability, as well as, the entrepreneur, who will be revealed
in the fact of offense, he/she will not be able to carry out
his/her activity permit.

According to our data, by 2016 the mentioned
regulations made significant changes on the use of medi-
cations. Based on the analyses of clinical histories of the
hospitalized beneficiaries of the

“Center for Mental Health and Prevention of Ad-
diction”, as a result of the reform, the use of the particu-
larly harmful home-made drugs, the so-called “Krokodil”,
“Vint”, and “Jeftf”’, made of Codeine and Ephedrine group
preparations for intravenous use, was significantly reduced
(use of “Krokodil” was reduced from 30% to 3%, and “Jeff”
and “Vint” — from 14% to 1%), but the use of psychoactive
substances increased among our patients. This might be
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caused due to the following circumstance: the unavailabil-
ity of Codeine and Ephedrine types of preparations made
the drug-addicts to replace these drugs with psychoactive
substances. Unfortunately, the pharmacy reform restrictions
did not become real obstacles for non-purposeful flow of
psychoactive substances from the drugstores network.
Judging from the existing condition, it may be seen clearly
that, unlike the criminal liability, the administrative mea-
sures appeared to be less effective.
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SUMMARY

IMPACT OF PHARMACY REFORM ON THE DY-
NAMICS OF THE USE OF DRUGS AND PSYCHO-
ACTIVE SUBSTANCES ACCORDING TO THE
2013-2016 CLINICAL DATA FROM THE “CENTER
FOR MENTAL HEALTH AND PREVENTION OF
ADDICTION”

Kiladze L., Todadze Kh., Balkhamishvili T.,
Gadelia E., Lezhava G.

“Center for Mental Health and Prevention of Addiction”,
Thilisi, Georgia

Use of medications without doctor’s prescription
widely established in Georgia had negative impact on the
health of the population and on the whole social situation.
The use of home-made drugs “Krokodil”, “Jeff”” and “Vint”
produced from the preparations bought without prescrip-
tions (Codeine, Ephedrine), became a special matter of
concern. Psychoactive substances became available for
teenagers causing damage to their central nervous system
and formation of drug-addiction in them. Due to the situ-
ation Georgian Government took a number of legislative
measures, particularly, it set Criminal Liability for illegal
circulation of pharmaceutical products containing Codeine
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and Ephedrine and Administrative Measures for issuing the
psychoactive substances without prescription. Reviewing
the clinical histories (2013-2016) of the hospitalized ben-
eficiaries of the “Center for Mental Health and Prevention
of Addiction”, revealed that the number of the users of
home-made drugs produced of Codeine and Ephedrine was
reduced but the reform did not have significant influence
on distribution of psychoactive substances, due to which
administrative measures for breaking circulation rules
on psychoactive substances was tightened. The situation
is also being improved with the help of universal use of
electronic prescriptions and the introduction of quotas on
psychoactive substances.

Keywords: addiction, desomorphine, “Vint”, “Jeff”, phar-
macy reform, psychoactive substances.

PE3IOME

BO3JIEVUTBUE AIITEYHOM PE®OPMbI HA JIU-
HAMMKY MOTPEBJEHUS HAPKOTUYECKHX
CPEJICTB M ICUXOAKTUBHBIX BEIIIECTB 11O
KJIVMHAYECKHUM JJAHHBIM «IIEHTPA TICUXHU-
YECKOI'O 3I0POBbSI U IPEBEHIIUU HAPKO-
MAHMM» 3A 2013-2016 I'T.

Kunanze JI.H., Tomanze X.I'., Baarxamumsuau T.I.,
Iagenus 3.H., Jlexkasa I'.T.

000 «l{enmp ncuxuueckoeo 300p06wbsi U NPEGeHYUU HAP-
xkomanuwy, Tounucu, I'pyzus

[ITupoxoe pacnpocTpaHEHHE BbIAAYM ANTEYHBIX
npenaparoB 0e3 perenToB 0Ka3alio HEraTHBHOE BIIMSHUE
Ha 00111ee COCTOSIHME 3/I0POBbS HACEIECHHS 1 COLATIBHYIO
cutyanuio B crpane. Cpenu JOCTYNHBIX Oe3penentyp-
HBIX IPEMnapaTroB - KOJACHH, 3(QeapuH, 0COOyI0 TPEBOTY
BBI3bIBAIOT M3IOTOBJICHHBIC HA UX OCHOBE B JOMAlIHUX
YCIOBUSIX «KPOKOAMI», «ked» 1 «BHUHT». [IcnxoakTus-
HBIC BEIlECTBA JOCTYIHBI TAKKE JUIS MIOAPOCTKOB, YTO
BEJICT K MOBPEXKJICHUIO LIEHTPAIBbHON HEPBHOM CUCTEMBI
1 (HhOpMUPOBAHUIO HAPKO3ABUCUMOCTH. B CcBsI3M ¢ co3ias-
LIeiicsl cCUTyalyel NpaBuTeNbCTBO [ py3uun IpoOBOAUT Psift
3aKOHOJATENIbHBIX Mep. B uacTHOCTH, yrojaoBHasl OTBET-
CTBEHHOCTb PaclpoCTpaHMIACh Ha HE3aKOHHBIH 000pOT
(hapMaKoIOTHYECKUX MPOLYKTOB, COACPKAIINX KOJEHH
u >deaprH U BBEIEHBI aMHUHUCTPATHUBHbIC MITpadbl 3a
6e3perenTypHyIO Bbl1auy MCUXOAKTHBHBIX MPENapaToB.

Anamu3 knuHH4eckux uctopuit (2013-2016 rr)
OeHeuIapoB, TOCIUTAIN3UPOBaHHBIX B «lleHTp mcuxu-
YECKOI'0 3[10POBbsl U IPEBEHLIUHM HAPKOMAHUN», BBISIBUII
3HAUUTENIbHOE CHIKEHHUE YKCiIa MOTpeOuTeNel HapKOTH-
KOB, M3TOTOBJICHHBIX U3 KOJICHHA 1 A()e/IpUHA B JOMAITHUX
ycIoBUsAX; pehopMa, OJHAKO, HE OKa3alla CyLIIeCTBEHHOTO
BIIMSIHUSL HA PACIPOCTPAHEHUE IICUXOAKTBHBIX BEILECTB.
VIMeHHO 1O 5TOM NPUYKHE, aAMUHUCTPATUBHBIC MEPHI 32
HapylIieHne 000pOoTa IMCUXOAKTUBHBIX BEILIECTB, 3HAUU-
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TCJIbHO YKE€CTOYNIINUCH. ABTOpI)I CTaTbu CYUTAIOT, UTO CHU-
Tyaluyo YIydYlIruT UCTIOJIB30BAHME DJICKTPOHHBIX PCUEIITOB
1 YCTAaHOBJICHUC KBOT Ha BBO3 IICUXOAKTBHBIX BEIICCTB.

Ag9boydy

bosgmosdm Ggum@dol gogagbs bodgm@oggdols
s glbodmsd@oy®o bogmogdgdgdol dJmbdsmgdols
©obsdogoby 3L ,,xboJogydo  xobdBmgemdbols
5 bo®gmdsbools 3Mmg939600L 396@®0l 2013-2016
Ve gdols garobogyg®o dmbozgdgdols dobgogom

. gogosdg, b, mmsdg, m. dsgnbsdodgoeo,
J- OORIL00, §- LIJPS3o

‘3L ,,53L0Jogy@0 xobIOWMgEMbol s bod gmdsbools
309396G00L (3960®0”, mbognolo, lsJo@mnggaom

boJodmggenmdo Ro@omme o3t g y-
dds Losgmosdm 3M93s@s@gdols Gg3g3@ol ao-
0939 Inbdo®gdsd odyma0mo yogargbs dmsboobs
dobobagmdols xsbd@mgarmdsby o bmyswow
- beo@os@y@d Lo@dgsEosby. aoblis jgmmgdyen dgd-
Qmmgosl 0fg930s M939300L aomgdy dgdgbognro
3M935M5@ gd0sb  (Jmgobo, guge®obo) ‘dobsy®
300md98do odbowygdymo bodjm@Gogzgdol -
» 3@ 3oooli,“x gi30lo™ ©s ,,306@ 0L Inbds@gds.

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

glodmsdBoygdo bogmogdgdgdo bgardobsfgomdo
aobes dmbodEgdolbomgols, o3 0fggges (396~
BGogy@o bydggmo LolFgdol ©sbosbgdsl s
{odognadm goegdnamgdols hodmygsaodgdsls. dg.d-
bogn gomo@goslinsh wsjogdomgdom, bsJo@mggenmls
JmogOmdad gos@otds dmgeo Goyo Lo obmbdogdenm
0mbolidogdgoo; 39Mdme, Lolibanols Lsdo@meanols 3o
Lbolidpgdenmds aogd@Egeos gmgobols s 9839
©@obol gdagamo  BotdoEgghame  3GmEgIHob
SO gasmy® dAbgaby o dgdmmgdygar  ofbs
sdobol@msgogmo bobpgegdo glodmsdoygdo
b0gmogMgdgdol gm9Eg3dme ao39dsby.

d3L L, xboJogndo xobdOmgmmbol s
bo® 3mdsbools 3Mmg396300L (39630 dmLdoFoo-
bgdge d9bg0E0sMms geobogg@o olGm®mogdols
(2013-2016 §§.) obsgnobols ‘dgogyew,aodmod g5, md
Oggm@dol d9dwgy db0dgbgemgbo  dgdiodos
dMegobols s 9x890M0bolopsb 3yLlGsGYmo©
sdbogdygmo  bodjmBoggdol dmdbds@gdgams
O5mEgbmds, dog®ed Ggxum®dsd Jglodhbggo aog-
ggbs gg® dmobpobs gLomsJ@oygdo bogmoghg-
900l 903039 gdobyg, ol godmi aodjgeE®s
5d0boliG®scoygmo bmdgdo gloJms]@og®o bog-
00995960l dAb30lL oMmMag390by. Lodoiools
39X mgligdal, s3Mg0gg, byl Fgafymol geogd-
AO®by@o Hg393Hgdol Logmggemam odmygbgds
© 330900l @sFglgds BlodmsJdoyg®o bogmogmg-
dg60lL 0d3m®@by.

OIPEJEJEHUE Y®®EKTUBHOM SKBUBAJEHTHOM 10361
OB30PHOH PEHTTEHOTI'PA®UU I'PYTHOM KJIETKH Y ITAIIMEHTOB

Mypn:xuxnenau K.I., Pogonas C.B., Jlomranze JI.U., Japcanus T.H., Kagskpumsuau M.A.

Tounucckuul 20cy0apcmeeHHbill MEOUYUHCKULL YHUBEPCUmen, 0enapmamenm 00uecmeeHH020 30Pas00XPAHEeHUS,
MeHeOAHCMEeHMA, NOTUMUKU U IKOHOMUKY, [ py3ust

MeaunuHckoe 00JIydYeHHE BHOCUT HaH-
OOoNBIIMK BKJIAZ B MOMYJISLUOHHBIC TO3Bl OT HUCKYC-
CTBEHHBIX MCTOYHHKOB HOHU3HUPYIOMINX H3IYy4eHU,
KOTOPBIH B OOJIBIIMHCTBE Pa3BUTHIX CTPAaH JOCTUTAET
85-95%, a mo abCOMOTHOMY 3HAUEHUIO MPUOIHKaAETCA
K BKJIaNy OOJNy4eHHs HacelleHHS OT €CTECTBEHHOTO
pagmanuonuoro ¢ona [1,2,5]. C apyroil cTOpoHEHI,
MMEHHO B paMKaX MEIUIIMHCKOTO 00IyYeHHS BO3MOXK-
HO CHIDKEHHE 103 0e3 YMEHBIICHUS IHarHOCTHYECKOH
1 TepaneBTUYECKON MOMB3bl. DPPEKTHBHOCTH YCUITUH,
IpHJIaraeMbIX B 9TOM HaNPaBJICHHUH, B 3HAUNTEIbHOH
Mepe oInpepensercs HalWudneM TaHHBIX O 103axX 00-
Jy4eHHUs MalMeHTOB IIPU PEHTIeHOJUArHOCTHKE, YTO
U DUKTYeT HEOOXOJMMOCTb M3y4YCHHS YKa3aHHOTO
BOIpoOCa.

Hcxonst U3 BBILIEU3IOKEHHOTO, LIENbI0 JTAHHOTO
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HCCIIeIOBAHUS SIBIJIOCH OTIpeiesieHne Y PpEeKTHUBHOM KBH-
BaJICHTHOM JI03BI ITPH NPOBEICHUN TAIINEHTaM PEHTIE€HO-
JIOTHYECKUX MPOIIETYP.

MarepuaJ u MeToAbl. /111 OLEHKU U CPABHEHHUS
YPOBHEHN pajMallMOHHOTO BO3AEHCTBUS TPagULIUOHHO
MIPUMEHSUIACH CIIEAYIOMINE MOKA3aTeNIN: BXOTHASI IKCIIO-
sunuoHHas nosa (BDJl), mHTETpanbHas MOTIIONMICHHAS
J103a, CpenHss roHaJHas W KOCTHO-MO3TOBas TO3EI.
OnHaKo, HM OJMH M3 3TUX IOKa3aTejel He IMO3BOJISICT
KOJIMYECTBEHHO OIEHHUTH OOIMMH yIiepd i opraHn3Ma
OT BO3JI€HCTBHUS MAJIBIX 103 U3ilydeHus. Ha ceroqusamnmii
JICHb He0OXOIMMO YUUTHIBAaTh OOIydeHHE BCeX Hanbomee
BAJKHBIX OPraHOB M TKAHEH C B3BEILIEHHON 3HAYMMOCTBIO
TTOCIIEICTBUH OOIydeHNs, TIIABHBIM M3 KOTOPBIX SBISIETCS
BO3HHKHOBEHHE 3JI0Ka4eCTBEHHBIX HOBOOOpa30BaHWHU U
TSDKENBIX HACJIEeICTBEHHBIX MoBpexaeHui [3,6,9]. Ko-
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JINYECTBEHHBIM KPUTEPHEM STOW KOHLEIHIMH SIBIISETCS
BeNIMYMHA >PPEKTUBHOMN SKBUBaATIEHTHOH 10361 H_ KOTOpas
BBIUHUCIIACTCS 110 hopmyIie:

Hy :ZWE(;}H{;} 1

rae H(i) - sxBuBajicHTHAs 1032 B OPraHE MU TKaHH 1,
W._(i) - B3BenmBarommii ko3puUIMEHT, BhIpaKalomui oT-
HOCHUTEJIbHYI0 3HAYMMOCTh OOJTyUeHHS 1 OpraHa B CyMMapHOM
a¢dexTe pagraoOHHOTO BO3ACHCTBIS Ha BECh OPraHU3M.

IToxaszarenu BecoBbiX (pakTopos W (i), ompe-
JICJICHHBIC 110 BBIXOJY MHIYIIMPOBAHHBIX O0JIydeHUEM
CMEpTEJIbHBIX 3JI0KaUECTBEHHBIX OITyXOJIeH U CePbe3HBIX
HACJIEJCTBEHHBIX 3a00J1€BaHNH, IPUBECHBI B 26 1yOIu-
ka1 MeXyHapOJHOW KOMHUCCUU N0 paJHallMOHHOMN
zamute (MKP3) [7].

Ucxonst u3 Gpopmyssl (1), mias onpeaeacHus
BemurHbl H HeoOXxoaumo pacrionararh JaHHBIMH O pac-
npeiesIeHUN SKBUBAJICHTHOM J103bI 110 TOBEPXHOCTH Tella,
T.€. 0 JI03aX OOJTyueHHUs BceX HanboJiee 3HaYMMbIX OPTaHOB
U TKaHed. B kakJIoM KOHKPETHOM Cilydae Takasi JO3UMe-
Tpuueckas MH(GOpMaIUs MOXKET OBITh IOJNy4YeHa JTH00
TEOPETUYECKUM CIIOCOOOM C NMPUMEHEHUEM Pa3InYHbIX
MaTeMaTH4eCKUX MOJIENeH, 00 IKCIIEPUMEHTAIbHBIM —
MOJICIMPOBAHUEM B peaIbHBIX YCIOBHUIX 00JIydeHUs Tea
YesoBeKka mocpeacTBoM (aHTomoB. [IpuMeHUTENBHO K
PEHTTEHOIMArHOCTHKE TOCICIHUH CIIOCO0 CBOAMTCS K
(haHTOMHOMY MOJICJIIMPOBAHHIO OT/EIBHBIX THIIOB PEHT-
TEHOJIOTUYECKUX MPOLEYD.

JanHast cTarbsi SBISETCSl (PPArMEHTOM KOMILIEKC-
HOTO HCCJICIOBAHMS, TOCBSIIEHHOTO SKCIIEPUMEHTAIEHOMY
U3MEPEHHIO TIOMIOIIEHHBIX JI03 B OpraHax MalyueHTOB, U
omnpeneneHno 3Gh(GEKTUBHONW SKBUBAJICHTHOM 03Bl MPHU
NPOBE/ICHUH 0030pHON PEHTIeHOTpauy OPraHOB IPYIHOM
KJIeTKH. MceneioBaHne npoBe/ieHo B MEJIMIIMHCKON KITMHHUKE
um. JI. I. Tarrmsunm B 2013-2014

[TonHOTa ¥ TOYHOCTH T0O3UMETPUUYECKUX JaHHBIX,
HOJy4aeMBbIX MPH IKCIICPUMEHTAILHOM MOJICINPOBAHUH
pentrenonorudeckux npouenyp (PJIIT) onpenensercs,
NPEeXJEC BCEro, XapakTepUCTUKOM (paHTOMa, HMUTHPYIO-
IIEro TEJIO MAaIMeHTa, U CPECTB 103uMeTprn. OCHOBHBIC

TpeOOBaHUs, IPEbSIBIISIEMbIC ()AHTOMY, CBOJSITCS K TKaHEe-
9KBUBAJICHTHOCTH €r0 MaTepHraja B JUarHOCTHYECKOM JTHa-
Ma30HE YHEPTUU PEHTIEHOBCKOTO U3JIy4EHUs], TeTePOreH-
HOCTH M aHTPONOMOp(HOCTU. BBIOOp 103MMeTpHYeCcKUX
CPEJICTB IUKTYETCSl HEOOXOIUMOCTBIO PETHCTPALIMN MaJIbIX
JI03 MSATKOTO PEHTICHOBCKOTO H3JIy4YE€HHS B OOJBIIOM
yrcie Touek BHYTpU (anToma. [locnennee TpeboBaHue
00yCIIOBJIEHO TEM, 4TO TPH HEPAaBHOMEPHOM OOJIyYECHUH
Tena U1 KOPPEKTHOH OIICHKH CPEeIHUX MOTIOIIEHHBIX
JI03 MPOTSKEHHBIX OpraHaxX He0OXOIMMO B Ka)K/IOM U3 HUX
pa3Mmenarh HeCKOJIbKO AeTekTopoB. [lo3ToMy noszumerp
JIOJDKEH 00J1a71aTh BHICOKOW YyBCTBUTEIBHOCTBIO, MAJION
HHEPreTHYECKOM 3aBUCMOCTBIO B 00J1aCTH SHEPruH (hoTO-
HOB OT 25 K9B U BBIIIIE, @ TAKIKE JIOJDKEH OBITH JI0CTATOYHO
MHHHUATIOPHBIM 1 aBTOHOMHBIM. [ IepednciieHHbIM TpedoBa-
HUSIM B HauOOJIbIIICH CTENICHHU YJIOBJIECTBOPSIOT TEPMOITIO-
muHectenTHble aerekropsl (TJI/1) u3 ¢propucroro nurus.

B nacrosinie#t pabote nmpUMEHsICS aHTPOIO-
MOpGHBIH (PaHTOM U3 TKAHEIKBUBAJICHTHOW TJIACTMACCHI,
UMEIOIINI MOJIHBIN Ha0op KoCTel ckenera u JErkue, co-
OTBETCTBYIOILUE PEATbHBIM 110 () (PEKTUBHOMY aTOMHOMY
HOMEpY U TUIOTHOCTH. JlaHHBIH (paHTOM aHaIOTHYCH
nzBectHomy (anromy Alderson-Rando [8], umutupyto-
IeMy «CPEIHEro» 4yenoBeka, poctoM 173 cm u Maccoit
73 xr.

BuyTpu (danToMa, B MecTax HaxoXKJICHHs Hau-
Oonee 3HAYMMBIX OpraHoB, pazMemanuch 67 TJI/. Ilo-
IJIOLIEHHAs! /1033, HEOONBIINMH 10 pa3MepaM OpraHaMu
- IIUTOBUJHOM M MOJIOYHOM XKeJle3aMU, SMYHUKAMU U
SUYKaMH — U3MepsAiIach B OHOM TOYKE ABYMs JIETEKTO-
pamu. Jlns uzmepenus n1o3sl B sinukax TJI/[ momemnianu B
MJIaCTMACCOBYIO KaICyly TOJNIIMHONW 2 cM, KOTOpasi MpHU-
KpeIusijiach K BHYTPEHHEH MOBEPXHOCTH Oejpa MaxoBoii
obnacTy. B nérkom, neyeHu, xeyKe u KUIeqHHKe pa3Me-
IAJTMCh OT 8 110 14 1eTeKTOpOB paBHOMEPHO TI0 BCel Macce
KaXJI0OT0 OpraHa, CpeAHss MOINIONICHHAs 034 B OpraHe
ompenesiach MOCPEACTBOM 3HAYECHUH JOKAJIbHBIX JI03.
OnpeneneHne KOIUIECTBa 103 B KPACHOM KOCTHOM MO3Te
BBITIOJIHSIOCH B 15 TOUKaX, BEIOPAHHBIX B COOTBETCTBUH
C pacrpeesIeHHeM KPacHOT0 KOCTHOTO MO3T'a 110 CKEJIETY,
cornacuo Ellis [10] (tabauua 1).

Tabnuya 1. Hzmepenue cpeoneti no2iowéHHol 003bl 8 KPACHOM KOCHMHOM MO32€:
pasmeujenue 0emekmopos u pacnpeoeienie KPAcHo2o KOCMHO20 M032d NO CKENenty

OTaennl ckejieTa Kouunuectrso TJI{ Coaep:xanue KpacHOro KocTHoro mo3sra (%)

[IeitubIil OTAET TO3BOHOYHNKA 1 3,4
I'pyaHO# OT/HET TO3BOHOYHHUKA 3 16.8
ITosicHUYHBIA OT/IE]T T03BOHOYHHKA 2 11.0
[ToSICHUYHO-KPECTIIOBBIH OTET 1 14.0
IT03BOHOYHHKA

Ta3, Tazo0eapeHHOE COUICHEHNE 2 26.2
[TeueBBIe CyCTaBbI, KIFOYHIIBI 2 8.4
Pebpa, rpyanna 4 5.7
Bcero 15 85.5
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V3mepeHne oxBaThIBaJIO B OOIIEH CIOKHOCTH
85% Bcero koctHOTO MO3ra. CpeHss MOMIOMEHHAs 1032
D__ omnpenensiack o Gpopmysie:

KKM
Dypy = Z gD
i

rae D(i) — mormoniéHHas 103a, U3MEPEHHAS B 1 TOUYKE
CKelnerTa;

g(i)—momst KpaCHOTO KOCTHOTO MO3Ta COCPEAOTOYCHHAS B
COOTBETCTBYIOIIEM OTAETE CKENeTa.

Jliist u3amepenust 103 B paHTOME HCTIOIB30BAINCH
TJIJ] no3umeTpbl U3 (GTOPUCTOTO JIUTHUSI MTPOU3BOJICTBA
¢bupmbr «Harshawy, CIIA (tun «TJIJI-100%»), umetroruiicst
pasmep 3.18mm*3.18Mm*0.89MMm 1 Bec okono 28 Mr. DTu
JIETEKTOPhI UMEIOT JHana3oH U3MepseMbIX 103 oT 1072
10 10°P 1 SHEpreTHYeCcKy0 3aBHCHMOCTh MOKa3aHUH HE
Huxke +35% B quanazone 3Hepruu ramma-kBaHToB 0.025-
1.25 M»B. N3mepeHue moka3zaHuil U MPOMEXYTOUHYIO
TepMOOOPabOTKY JCTECKTOPOB MPOBOIUIN Ha Mpudope
«TOLEDO Model 654 TLDREADERY, (Aurmus). [Tepen
HN3MEPEHUSAMHU JIETEKTOPHI MPEIBAPUTETHHO OTOUPAIIMCH IO
YYBCTBUTEIHHOCTH U BOCIIPOU3BOJUMOCTH B cepun u3 10
LIUKJIOB «00Ty4eHHEe-BbICBEUNBAHUE» TAKUM 00pa30M, 4To-
OBl CpeIHEKBA/IPATUYHOE OTKIIOHEHUE STHX TAPaMETPOB HE
npeBbimano +3%. CymmapHasi MOTPENIHOCTh U3MEPEHUH
He npesbimana +10% B auamazone 103 ot 10 70 100 MP u
+5%- npu no3ax 6osbmie 100 MP.

B skcniepuMeHTe MOzEIMPOBANIOCH 00ITyueHHE
MalKueHTa CPEeIHET0 TENOCI0KEHHS NMPU MPOBEACHUU
0030pHOH peHTreHorpaduu rpyaHOIN KIETKH B 3ajiHe-
nepeaHeil npoeknuu. @aHTOM, ¢ pa3MEIIEHHBIM B HEM
TJIJI, obnyuancs Ha ammapare «Siemens Iconos R-200»
(I'epmanust). JIBymMs JeTeKTOpaMH, YCTAHOBJIECHHBIMH Ha
3ajHei MOBEPXHOCTHU (haHTOMA B IICHTPE T10JIs 00Ty ueHu s,
n3MepAIach BEINYHUHA T.H. BXOJHOH MOBEPXHOCTHU JIO3BI.
Tpems TJIJ] nonu3annonHoM Kamepoii mpudopa « VA-J-18»
usmepsiach BOJ1 B 9T0M TOUKe B OTCYTCTBHHU (paHTOMA.

Jlna onpeneneHus BETHYUH MOIMIOIIEHHBIX 103

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
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MSTKHUMH TKaHIMU moka3aHus kaxmaoro TJIJI B ganTomMe
YMHOXKQJIUCh HA OJIUH U TOT k¢ KO3(D(UIMCHT mepexoaa
OT 3KCIO3UIIMOHHOM K TortoméHHoit nose 0.92 pan/P. [lns
KPacHOTO0 KOCTHOT'O MO3ra 3TOT KO3()(GHUIUEHT, YUUThIBAS
SHEPTUI0 UCIOJB3YEMOTO PEHTTEHOBCKOTO H3IYy4YeHUS,
npunumaiics kak 1.01 pan/P.

Bennunna 3¢)(eKTHBHON AKBUBaJICHTHOM O3B
onpenessuiack o Gopmyse (1) ¢ B3BEIIMBAOIIUME KO-
s puIMeHTaMH, PEKOMEH/IOBAaHHBIMU B 26 MyOJInKaluu
MKP3 [7]. OTnensHO paccMaTpHUBAIUCh TAKXKE MEUYCHb,
JKEITYJ0K M KuIIeuyHHK. [Ipyu 3TOM K NeueHu U HKenyaKy
NPUMEHSUICS OZIMH U TOT e BecoBoi (akrop 0.06, a k ku-
meyHuKky — 0.18, Tak Kak MOHATUEM KUIIIEYHUK)» B JAHHOM
cilyyae OObEIMHEHBI TPU OpraHa — TOHKUH KHIIEYHHK,
BEPXHSIS U HHIKHSSL YaCTh TOJICTOTO KMIIEYHUKA — KKIBIH
U3 KOTOPBIX CJIEAYET pacCMaTpUBarh Kak OT/IENbHbIN OpraH
¢ MpUMEHEeHHeM K Hemy ¢akTopa 0.06 [7].

Pe3yabTaThl M MX 00cyxaeHue. [TomydeHHsIe pe-
3yNbTaThl PE/ICTaBJICHBI B TaONuIIe. 2. BenmuauHbl cpeHux
MONIOMIEHHBIX /103 B OpraHax 1 3pexTrBHast SKBUBAJICHT-
Has 103a H_npuBesieHb! B TabuIe B pacdyeTax Ha eMHUILY
BD/1, 3amepenHoi B oTcyTcTBHH (paHTOMA. PainanmoHHbIi
BBIXOJ] almapara B TOYKE, COOTBETCTBYIOIEH LIEHTPY
nosst o0nmyuenus, coctapist 2 MP Ha | MAc. B peanbHbIx
YCIIOBHUSIX 0030pHBIH CHUMOK OPraHOB TPYAHOH KIICTKH
Ha JaHHOM arlnapare BBIIOJHSETCS TPH CPeTHEeN IKCIIo-
3unun okoiio 50 MAc. Takum 00pazoM, 4TOOBI MOTYYHUTh
NPEJICTaBICHUE O PealIbHBIX J103aX OOJIyYEeHHs MaleHTa
npu nposeaeruu toi PJITT, noctatouno pasaenuts Ha 10.
[Tokasarenu 103 mpeacTaBiICHbI B TA0IUIIE 2.

B ckobxax ykazano xonuuectso TJI/I, ucronb3o-
BaHHBIX JUISl ONIPENCNICHHs CpeTHEeH MOIIOMICHHON 0351
OpraHOM.

K uuncny Haunbornee 3HAYUMBIX OPraHOB, OOIy-
YeHHE KOTOPBIX CJIEYyeT YUYHMTBIBAaTh MPH ONpPEACICHUN
BemuuHbl H 1 nocnenyromeit onenke obuiero yuiepoa
JUIs OpraHu3Ma, MOMUMO TEPEeYHCICHHBIX B Tadnuie 2,
OTHOCSTCS KJIETKU MOBEPXHOCTH KocTH [7]. B HacTosmeit

Tabnuya 2. Cpeonue nokazameinu NO2LOWEHHbIX OP2AHAMU 003 U IPPEKMUBHASL IKBUBATLECHMHASL 003d
npu 0630pHOIL peHmeenoepaghuu epyoOHol KIemKu 6 3a0HenepeoHell npoeKyuu

OTHOCHTEILHBIN BKJIAJ
Opranb CpenHsisi MOTJIOIIEHHAS /1032, B >pHERTHBHYIO
mpan na 1000mP B3], 3KBHBaJEHTHY10 103y (%)
KpacHsrii kocTHBI MO3T (15) 175 17,2
Jlerkue (14) 395 38,8
uToBuHAs xemne3a (2) 84 2,0
Mozounast xenesa (2) 20 2,4
Swanuku (4)
SAwaxu (2) 1 0,6
OcTanbHble:
[Teuens (8) 228 11,2
Kemynox (8) 206 10,1
Kumreunux (12) 120 17,7
O dexrruHas skBuBaeHTHas no3a H, mOep 122 100,0
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Tabnuya 3. Cpasnenue pe3yibmamos Hacmosujel pabomol ¢ OAHHLIMU
u3 pabomwt Rosenstein — memooom Monme-Kapno

Cpeansist norJjioménHas 103a, mpag Ha 1000 mP B3]

Opranbi -
Co0OcTBeHHbIE TaHHbIE Rosenstein — meTonom MonTe-Kapiio
KpacHBIM KOCTHBIA MO3T 175 155
IIUTOBHUIHAS Kelle3a 84 68
SIMYHUAKA 4.5
SIMYKHU Memnee 1,0

pabote morIoneHHast 103a B KOCTHOH MOBEPXHOCTH HE
M3MepsIIach ¥ COOTBETCTBEHHO HE YUHTHIBAJICS €€ BKIA]
B H_. Onnaxo, npuHUMas BO BHEUMaHHE HEOOIBIIOE 3HATE-
HHE COOTBETCTBYIOIIETO BECOBOTO (hakTopa, pasHoro 0,03,
CJIELYET MPEITONOKHUTE, YTO HEJOONECHKA BEMMIMHBI H
TIPH 3TOM He TIpeBHImaeT 5%.

N3 tabnuuer 2 cienyert, 4To BeaudnHa H,
CYIIECTBEHHO (MTPUMEPHO B 8 pa3) OTIMYAETCSI OT COOT-
BercTByromiel Bennunnbl BOJI. Emé Gonbliee orminune
HaOmonaeTcs npu cpaHennu H ¢ BxoaHol moBepXHOCT-
HOW 7103011, TOCIIETHSAS 0 HAIITIM U3MEPEHHUSIM COCTaBHIIa
oxosio 1400 mP B pacuére na 1000 MP BO/I, T.e. hakrop
00paTHOTO paccesHus M WUCIIOIb30BAHHOW IYHEPTHH
PEHTT€HOBCKOTO M3Ty4eHHUs JocTHraeT 1,4. MoXHO ¢ yBe-
PEHHOCTBIO YTBEP)KAATh, YTO ITO Pa3IUYHe HE SBISIETCS
cucTeMaTruyeckum u Juist pasubix Tunos PJIIT, xapakrepu-
3yercs pa3sHbIME ko3 durmentamu, Hanpumep, aist PJITT
KOHEYHOCTeH BenuunHa H, Mo-BUAUMOMY, COCTABHUT B
COTHH pa3 MEHbIIIE COOTBETCTBYIOIIUX BeMWUWH B BOJ]
U BXOJIHOHW MOBEPXHOCTHOM J03bl. TakuMm 00pa3oM, HH
BOJI, Hu BXOnmHAs MOBEPXHOCTHAS 032 HE MOTYT, CAMHU
mo cebe, CIAYXKHUTh JaKe MPUMEPHBIM OPHUEHTHUPOM IS
KOJIMYECTBEHHOM OLIEHKH paauanmoHHoro pucka PJIII.

Takwne mokasarenn, Kak CpeIaHssA KOCTHO-MO3TOBast
Y TOHAJHAS 032 TO3BOJISAIOT OIEHUTH JIMIIH HEKOTOPYIO
JIOJTE0 0011ero yiiep6a oT 00IydeHns, BeTNYNHA KOTOPOH
o0bexTuBHO cBsizaHa ¢ tunom PJIIT: oxomo 18% wmHny-
IIUPOBAHHBIX COMATHKO-CTOXaCTHYECKHX 3(PPeKkToB 00-
YCIIOBJIGHO OOJyueHHEeM 3TUX OpraHoB. OUeBUIHO, IS
PJIIT oGmacty Ta3a 3Ta 407 3HAYUTEIBHO BO3PACTAET,
Jutst PJITT rosioBel U 1I€M HECKOJIBKO CHUYKAETCSL.

Taxwum 06pa3oM, pe3ynbTaThl HACTOSIIETO UCCITe-
JIOBaHUS CBUIETEIBCTBYIOT O HEBOSMOKHOCTH HCKYCCTBCH-
HOW MMOJMEHBI BEJIUYNHBI d3PPEKTUBHON IKBUBATICHTHON
JI03BI — €AMHCTBEHHOTO HAa CETOAHALIHWNA IEHb KOJINYe-
CTBEHHOT'0 KPUTEpHs, aJIeKBaTHO OTPAXKAIOLIErO OOIIHit
yiep0 [uist OpraHu3mMa npu oOIyueHUH MajlbIMHU JI03aMH,
- IPYTHEMH YIPOIIEHHBIMH JTO3UMETPUIECCKIMH ITOKa3a-
TeNAMHU. DTOT BBIBOA MpHoOpeTaeT 0col0yr0 3HAYUMOCTh
B CBETE PEIICHUs] OJHOW M3 aKTyalbHEWINUX MpoOJieM
pajiMalMOHHON TMTHEeHbl — HOPMUPOBAHHE OOJIyUeHUs
MAI[EHTOB MIPU PEHTTEHOANATHOCTHKE.

AHanu3 Ja"HHBIX TaOIULBI 2 TTO3BOJISAET ClENIATh
eIle OIWH BeChbMa 3HAYMMBII BHIBOA: OCHOBHOM BKJIA[ B
(popmuposanue senuunbl H (okosno 95%) BHocutcs 3a
cuéT O0JydYCHHST KPACHOI'O KOCTHOI'O MO3ra, B JIETKHX U
«OCTaNBHBIX» opraHax. [Ipu 3ToM BKJIa]] «OCTaIBHBIX» Op-
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TaHOB HE YCTYIAaeT BKJIaly JIETKUX, SBISIOLTIXCS OOBEKTOM
JTAHHOTO PEHTI'€HOJIOTHYECKOTO FICCIEJOBAHMS H COOTBET-
CTBEHHO HanboJiee o0yuaeMbiM opranoM. Kak nokasainu
JIOTIOTHUTEIHHBIE N3MEPEHNS, HE PACMaTPUBAEMBIE CTICIIH-
aJbHO B 9TOU paboTe, mpH Mepexoje OT 3aJHeNepeTHer K
nepeHe3aiHel npoekuuu nposeaeHus nanHou PJITT Bxman
«OCTaJIbHBIX» OPTAHOB BO3pACTaeT MouTu B 1,5 pa3a u cra-
HOBHTCSA HoMuHUpYIomuM. OueBuaHo, st PJIIT obractu
Ta3a M J)KMBOTA ATOT BKJIAJ TaKXKe OyIeT OYCHb OOIBIIHM.
W3 BbIlIECKA3aHHOTIO CIEAYET, YTO pu rposeneHuu PIITI
3amuTe 00NacTH KUBOTA MAIUEHTa BHUMAHUS TOJDKHO
YAETMATHCS HE MEHBIIIE, YeM Ha CeTOMHALITHUN JIeHb YIems-
eTCsI 3aIiTe TOHAA. Takas 3aIuTa MOXKET 00eCTIeunBaThCS
MIPUMEHEHHEM MUHUMAIbHO HEOOXOAUMBIX Pa3MEpOB IO
00TydeH!s] THANBUAYAIBHBIX 3KPAaHUPYIOUIHX CPEICTB.

B 3akiroueHne ciemyer OTMETUTh, YTO OTpesie-
nenue 3QpPeKTUBHBIX IKBUBAJICHTHBIX 103 METOIOM (haH-
TOMHOTO MOJAETHPOBAHUS TOCTATOYHO TPYIOEMKO, TAKKE
JTIaIa3oH HM3MEHEHUS 103 3aBUCUT OT TEXHHUYECKUX Iapa-
METPOB PEHTTCHOBCKOH anmaparypbl, KOTOPBIE IPUBEACHBI
BO MHOTHX JINTEpaTypHBIX UcTOUHMKAX [3,4,8,9,11,12]. Perre-
HHIO 9TOH 33/1a9H B 3HAYUTEIILHOI Mepe CIIOCOOCTBYET MPHMe-
HEHHE METOI0B MaTEMaTHIECKOT0 MOJCTUPOBAHHUS, TIPHIEM
KOPPEKTHOCTH PACYETHBIX JAHHBIX OJDKHA MOITBEPKAATHCS
AKCIEPUMEHTATIBHBIME pe3ybTaTaMu. B kauecTse mpumepa
B Tabnwile 3 MPUBEACHO CPaBHEHHE DKCIIEPUMEHTATHHBIX
JTAHHBIX HACTOAIIIEH PabOTHI C PACUETHBIMH, MTOTyYSHHBIMA
Rosenstein [13] — metomom MonTe-Kapro. Tak kak pacuer
BBITIOJTHEH 110 OTPAaHWYEHHOMY YHCITYy OPTaHOB, IPOBECTH
CpaBHEHHE yAaJOCh TOJIBKO Ui 03 KPACHOTO KOCTHOTO
MO3Ta, IATOBUIHOH KeJIe3bl ¥ TOHAI.

Kaxk cnemyer n3 Tabmaumb! 3 SKCIepUMEHTAIbHbIC
JTaHHBIE YIOBJIETBOPHUTEIHHO COBMAAAIOT C PACYETHBIMU
Kak JUIsI TPOTSDKEHHBIX, TaK U IS «TOYEYHBIX» OPTaHOB.
Taxkum 00pa3oM, UCTIONB3Ys PACIETHBIE METOABI, MOKHO
B IPHUHIUIE ONPEACIUTh BEIUYUHBI MOTIOMEHHBIX U
3¢ PEeKTUBHBIX HIKBUBAJICHTHBIX /103 ISl BCEI'0 MHOT000-
pasus PJIII. Pacnionarast TakuMu JaHHBIMH U CBEACHUSIMU
o crpykrype u yacrtote PJIII, MoxkHO, B KOHEUHOM cuére,
OIICHUTH PAJUAIMOHHBIN PUCK PEHTTCHOIUATHOCTHKH B
TEJIOM.
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SUMMARY

THE DETERMINATION OF EFFECTIVE EQUIVA-
LENT DOSES DURING CHEST RADIOLOGY IN
PATIENTS

Murjikneli K., Rodonaia S., Lomtadze L., Darsania T.,
Kajrishvili M.

Thilisi State Medical University, Department of Public
Health, Management, Policy and Economics, Georgia

As is known, medical radiation has a big impact
on the increase of population doses, which determines the
risk of increasing population’s radiation. Thus, it is relevant
the determination of the radiation doses in patients during
X-ray diagnostic procedures up to now.

The aim of our research is the examination of the ef-
fective equivalent doses and their determination during X-ray.

Due to the experimental modeling method by
using phantom and TLD it has been determined average
absorbed doses in separate organs of patients, also the
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effective equivalent dose during chest organs radiology,
which is 122 mrem.

It has been relieved that numerical index of the
effective equivalent dose was  significantly different from
consistent inputted exposure and superficial dose indexes,
that where often used for the assessment of radiation risk in
patients, H_ is eight times different from the corresponding
value of EED, which amounted to about 1400mR per 1000
mR of EED.

It has been established that on “other” organs (on
the liver and gastrointestinal tract) the radiation has a big
importance for the whole organism radiation exposure in the
total effect. The protection of these organs is advisable in every
cases, if they are the research object of X-ray or not.

Additionally, the contribution of “other” organs is
not less than lung lobes, which do not present the research
object of X-ray. It has been established the prospects of
computing methods due to conducted studies for the de-
termination of the effective equivalent dose in patients for
the assessment of X-ray radiation risk.

Keywords: radiation doses, X-ray diagnostic procedure,
medical radiation, radiation risk.

PE3IOME

ONPEJAEJEHUE DOPEKTUBHOMN DKBUBA-
JEHTHOM 1036l OB30PHOI PEHTIEHOI'PA-
®UU I'PYJTHOM KJIETKHU Y MAIIMEHTOB

Mypaxukneau K.I., Pononas C.B., Jlomragze JI.H.,
Hapcanus T.H., Kagsxpumsuian MLA.

Tounuccruil 20¢y0apcmeentviil MeOUYUHCKULL YHUBEPCU-
mem, Oenapmamenm oouecmeeHH020 30pasooOXpPaHeHUs,
MeHeOHCMeHma, NOTUMUKY U IKOHOMUKY, I py3us

Ilenrio mccnenoBaHus SBUIOCH ONpEACIICHHUE
(G PEKTUBHON DKBUBAJICHTHOHN J03bl Y MAIMEHTOB INPH
MIPOBE/ICHUH PEHTICHOIOTUYECKUX POLEAYD.

MeTo10M 3KCIIEPUMEHTATBHOTO MOJICTTHPOBAHUS
C HMCIOJIb30BaHUEM (haHTOMA U TEPMOIIOMUHECIIEHTHBIX
JIETEKTOPOB OMpPE/IENCHbI CPEIHHUE TOITIOUICHHBIC T03bI
OT/IEJIHBIMHU OpraHaMU nareHTa 1 3 exTrBHas IKBHBa-
JIGHTHAsI 71032 [PH [TPOBEICHUH 0030PHO# peHTreHorpahun
OpraHoB rpyaHoi kietku. DhheKTHBHAS SKBUBAJICHTHAS
noza H_cocrasuna 122 m6ep.

BblIsiBIIeHO, 4TO YKCIEHHOE 3HaYeHUE (P PEKTUB-
HOM SKBUBAJIEHTHOM J103bI CYIIECTBEHHO OTJIMYAETCSA OT
COOTBETCTBYIOIIMX BEJIUYUH BXOJAHOM AKCIO3UIIMOHHOMN
U TIOBEPXHOCTHOM /103, YaCTO UCMOJIb3YEMBIX paHee ATt
OUEHKH YPOBHS paJuallMOHHOTO Bo3zeicTBus, T.c. H, B
BOCEMb pa3 OTINYAETCS OT COOTBETCTBYIOIICH BETUYMHBI
BXJIJTHOM AKCMO3UIIMOHHOM 10361 (BJ]I), koTOpas cocra-
Buna okoso 1400 MP B pacuete na 1000mMP BOI.

YcraHoB/IEHA BBICOKAsl 3HAYMMOCTh OOJIy4EHHUS
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«OCTaJIBHBIX» OPraHoB (TIEYEHH U HKEITYT0YHO-KUIIICUHOTO
TpakTa) B cyMMapHOM 3 dekre paguainoHHOTO BO3ICH-
CTBHsI Ha Bech opranu3M. [lokaszana menecooOpa3HOCTb
3alMTBl THUX OPraHOB BO BCEX CiIydasX, KOTJa OHHU HE
SIBIISTIOTCS] OOBEKTOM PEHTTEHOJIOTMYECKOTO HCCIIEI0BAHMSI.

[Tpy 5TOM BKJ1a]1 «OCTAIIBHBIX)» OPraHOB HE YCTyTIaeT
JI0JIE JIETKHX, SIBIISTIOIUXCS 0OBEKTOM JaHHOTO PEHTI€HO-
JIOTHYECKOTO UCCIICJIOBAHMUS U COOTBETCTBEHHO Hanbosee
o0y4aeMbIM opraHom. B pesynbrare rcciieioBaHuii moka-
3aHa MepPCIeKTHBHOCTh NPUMEHEHHUS PACUETHBIX METO/IOB
JUIsL orpesienieHust d9(PEKTUBHBIX YKBUBAJICHTHBIX /103 U
HOCIIEAYIONIeH OLEHKH PaJNallMOHHOTO PUCKA PEHTICHO-
JIMarHOCTHKHU.
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CKPUHMHT-OLIEHKA KOJOT'MYECKHNX PUCKOB JJISI 310POBbSI HACEJIEHMS
MO CHEKTPY 3ABOJIEBAEMOCTH B HEKOTOPBIX 30HAX BEPXHEI1 UMEPETUU
(UMATYPCKUII MYHULIMIIAJTUTET)

Kapanxeaus I.Jlx., Kpepenuxunanse P.I', Byneitmsuiaun M.JL., Jloo:xannaze H.I,
Hlapamennnze I.3., Cannkunze T.B., Opmounanse I.JI.

Llenmp sxkcnepumenmanvroi 6uomeduyunst um. M. bepumawsunu, rabopamopus npoonem
paduayuonnot bezonacnocmu, ToOunucckutl 20Cy0apcmeeHnblil MeOUYUHCKUL YHUBEPCUmen,
Ipysunckuti ynusepcumem Jasuoa Aemawenedenu, Tounucu, [ pyszus

CornacHo naHHBIM BcemupHON opraHuzanuu
37paBOOXpaHEHHs, IPUMEPHO OJIHA YETBEPTH OT 001IIeH 3a-
0011eBaeMOCTH HACEICHUSI MUPA ACCOLIUUPYETCS C BPSIHBIM
BO3JICHCTBHEM DKOJIOIMYECKUX puck-pakropos [21]. He-
OJaronpusTHOE BO3ACHCTBUE 3arpsi3HEHUSI OKPYKAIOIIEH
CpeZbl Ha 30POBbE HACETICHUS ABIIETCS aKTyaIbHOM ITPO-
011eMOli COBPEMEHHOM HayKH, pelIeHHe KOTOpol TpedyeT

© GMN

KOMIUIEKCHOTO roaxoaa [6,12]. Macmtabsl 3arps3HeHus
OKpYXalomieil cpeabl MOCTOSHHO BO3PACTalOT, YTO 00-
YCIIOBJICHO ypOaHu3anueii u poctoM npouspoacTea [7]. B
CBA3HU C 3TUM OLCHKA PUCKOB JJId 310POBbA, CBA3AHHLIX C
3arpsi3HEHUEM OKPYIKaIOLLEH Cpeibl, SIBISIETCS aKTyaJlbHbIM
BOIPOCOM COBPEMEHHOW MPO(PHUIAKTHYCCKON MEIUIITHBI
[2]. B cucteme 3apaBooXpaHEHUS U OXPaHbI IPUPOIBI Pa3-
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BUTBIX CTPaH MHUPA BBIABUIACH COBPEMEHHAs TEHICHIUSA
MO3TAIHOTO Iepexoia Ha 6osee 3P HEKTUBHYO METOIOJIO-
THIO YIIPABJICHUS PUCKaMHU, BMECTO HbIHE CYIIECTBYIOIIEH
METOJI0JIOTUY TUTHEHUYECKOTO HOpMUpOBaHus [3-5].

CoBpeMeHHas CTaHAapTHAS METOA0IOT S OLIEHKH
PHCKOB IIPEIbSIBIISICT KAYECTBEHHO HOBBIE TPEOOBAHMS KaKk
K COJACpKAHUIO, TAK U TOYHOCTH OLIEHKH PUCKA; OLICHKA
pHCKa paccMaTpuBaeTcs Kak Mpolecc KOJIMYECTBEHHOTO
OmpeseeHUs] PUCKA C YyYETOM BCEX BO3MOXKHBIX He-
onpenenennocteit [14]. [lox HeonpeneaeHHOCTHIO Pe-
rojiaraercsi Hajguuue (aKTopoB, CTEIEHb BO3MOXHOTO
BIIMSIHUS KOTOPBIX Ha PEe3YNIbTaThl U3MEPEHUS HEN3BECTHA
[1,17]. C >Tux mo3unuii HeoNmpeneIeHHOCTh B OONbIei
CTENEHH acCOLMHUPYETCsi ¢ MHOOPMALMOHHBIM Jie(HIIN-
TOM, XapaKTEePHBIM JUIsS TACCUBHBIX IKCIIEPUMEHTOB, YeM
CYIIECTBEHHO OTIIMYAeTCs OT CTaHJapTHOTO MOHHUMAaHUS
CMBICJIAa CTATUCTUYECKOM MOTPEITHOCTH.

VHTEeHCUBHO pa3BUBAIONIMECS B HACTOsAIIEE
BpEeMsI METO/IbI OLIEHKH U PEAYKI[H HEONPEACTICHHOCTEH,
OCHOBaHHBIC Ha TEOpPETHUUECKOH Oa3e T.H. beilecoBckoro
nonxona [11,15,16,20], mpenocTaBisioT BO3BMOKHOCTh Ha
0a3e KOCBEHHBIX JaHHBIX KOJIMYECTBEHHO OIICHHUTH He-
00XOIMMBbIE TIOKa3aTel, IPsIMOe ONPEEIICHUE KOTOPBIX
MPaKTUYECKU HEBO3MOKHO HJIH CBSI3aHO € OOJIBIIIMHU METO-
JIOTIOTMYECKUMH TPYTHOCTSAMH U, 4YTO 0COOEHHO Ba’KHO, 110-
3BOJISIOT ITyTEM ITOCTENIEHHOTO MHTEIPHPOBAHUS U aHAIIN3a
(dparMeHTOB paznryHON MH(pOpMaNKU (IKOJOrHYecKas,
Ono-MequIUHCKas, ieMorpaduyeckas) Ha eIMHO Teope-
THUYECKOH TIarpopMe MUHUMH3HPOBATh KOJINYECTBO I10-
JIEBBIX U J1a00PaTOPHBIX UCCIIEJOBAaHUH, ONTUMH3HPOBAThH
UX CTPYKTYPY, MHOTOKPATHO MOBBICUTH 3((PEKTUBHOCTD
HCCIICIOBAaHUN M HAJICKHOCTh OIeHKU. OUYEeBUJIHO, YTO
MIpU TaKOM IOJIXO/IC BO3pacTaeT IeHa JTF000# HOCTYTHON
nH(OpPMALUK, TPUYHMHHO-CBA3aHHOM C 3200JIEBAEMOCTHIO
HaCEeJICHHsI UM COCTOSHUEM SKOJIOTHYECKOM CUTyallHN.

[IpuMeHeHne COBPEMEHHBIX METO/IOB PEAYKIIUH
HEeompeieIeHHOCTeH 0Co00eHHO 3(h()EKTHBHO MPH OIICH-
K€ PUCKOB JUISI 3/I0POBbS, CBSI3aHHBIX C BO3JCHCTBHEM
JIOKQJIBHBIX MCTOYHUKOB 3KOJOTHYECKON OMAcHOCTH Ha
HeOoJIbIINe TPYIIBI HACeNeHUs (T.H.caT-crieruduieckast
oreHka - Site-Specific assessment), 4T0 CBA3aHO CO CTe-
MEHbIO HH()OPMALIMOHHOTO JAe(DUITUTA, XaPAKTECPHOTO ISt
Takoro pojaa uccnenoBanuii [10].

HeoOxoaumo otMeTuts, yto st [py3un xapax-
TEpHBI UIMEHHO JIOKAJIbHbIE (04aroBble) HCTOYHUKH IKOJIO-
TMYECKOH OMacHOCTH. JlJIs mpuMepa JOCTaTOuHO IIPUBECTH
COCTOSTHHE IKOIOTMYECKOM CUTYaIlH B OTIPEICTICHHBIX 30HaX
Bonnuncckoro paiiona u IMepeTHHCKOro peruoHa.

Vicxons u3 BBIIEH3I0XKEHHOTO, pa3paboTKa ONTH-
MaJIbHOM CXEMBbI CalT-Criei(h)IECcKOi OLICHKU XapaKTePHbIX
Juist [ py3un pucKoB Juist 310pOBBSI HA 0a3e COBPEMEHHBIX
MH(OPMAIMOHHBIX TEXHOJIOTHH, BKIIFOUAIOLIMX pa3paboTKy
cucTeMbl cOOpa M aHajm3a CyIIEeCTBYIOIEeH HH(popMaLHy,
METO/IBI ITOJIEBBIX M TA00OPATOPHBIX UCCIEAOBAHMUH, UX CTPYK-
Typy M TEOPETHYECKHE TOXO/bI KOMIJIEKCHOTO aHaJIN3a,
IIPEACTABIISICTCS AKTYalIbHOM 3a1aueil.

JlocTynHast B OTKpBITOH Te4atu nHGpOpMaIus
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0 3a200J1€Ba€MOCTH M CMEPTHOCTH HacelieHHus B ['py3un
arperupoBaHa Kak MUHUMYM Ha palilOHHOM (MyHHIIUTIATb-
HOM) YPOBHE ¥ MaJIONPHUTO/HA JUIsl CAUT-CIelU(pUIeCKUX
OIICHOK. B CBsA3W ¢ 3TUM mpuoOpeTaeT akTyaabHOCTb
MOUCK aJIbTEPHATHUBHBIX UCTOYHHUKOB MH(popMaiuu. Pe-
aJbHBIC MEPCIEKTUBBI B 3TOM HANPAaBJICHUU OTKPBIBAIOT
aMOynaTopHble 00CNe0BaHus MalMEHTOB, TMPOBOIUMBIC
MHUIIMATUBHOM Tpynmoi PecrnyOnukanckol OOJIbHHIIBI
umenu akaa. H. Kunmumase B pamkax rocynapcTBEHHOM
MIPOTPaMMBbI BCEOOIIIEro CTpaxoBaHMsI HACEICHHUS.

B nacrosieii cratbe mpeacTaBiIeHbl Pe3yabTaThl
Npe/BapUTEIBHOTO aHAIN3a MH)OPMAIIMOHHOW [IEHHOCTH
JIAHHBIX, IOJIyYEHHBIX B PE3yJIbTaTe aMOyJIaTopHOro oocIIe-
Jl0BaHMsI HacelleHus B cenax Xpeuty, [lepesuca u Pranu
YuaTypckoro paiioHa Jisl OLCHKH CalT-crenu(uyecKux
PUCKOB, YIpOXKAIOIIKUX 310POBbI HACEJICHUS HAa 3TOHU
TEePPUTOPHUH.

'YKa3aHHbIE HACEIEHHBIC TyHKTHI PA3INYalOTCs KaKk
CBOEH YIAJICHHOCTBIO OT UCTOYHUKOB 3KOJIOTMUECKOM Orac-
HOCTH — KapbepoB J00BIYM MapraHiia, Tak ¥ MaciiTadbaMu
ero NoObIYM, YTO TO3BOJISIET PAHKMPOBATh MX IO CTETICHH
DKOJIOTMUECKON HANPsDKEHHOCTH: XpeuTu — HusKas, [lepe-
BUCA — cpelHsisl, Pranu — BbICOKas.

IIpeamonaraercs, YTO aHAJIU3 CTPYKTYPHI U KO-
JIMYECTBEHHBIX XapaKTEPUCTUK YPOBHs 3a00JIeBAEMOCTH
B YKa3aHHBIX 30HaX MO3BOJIUT:

1. UnentudunupoBars WHIANKATOPHBIC MATOJOTHH HIIU
KOMIUIEKC MaTOJIOTHH, MPUYMHHO-CBA3aHHBIX C BO3MOX-
HBIM HEOJIAaronpHsTHBIM BO3JEHCTBHEM (aKTOPOB OKpY-
JKaroIled Cpesibl, BHIIBUTH OPraHbI-MUIICHU, MapIIPyThI
pacmpoCcTpaHeHHUs U Iy TH BO3/ICHCTBHUS 3arPsI3HUTEIS, THIT
BO3MO)KHBIX TTOPAXKAIONUX areHTOB.

2. OmpenenuTh KONUYECTBEHHBIE MOKa3aTeNu 3a00JeBa-
€MOCTH, ONITUMAJIbHBIC C TOYKU 3PCHHSI XapaKTEPUCTHUKHU
BHEIIIHET0 BO3JICHCTBHS (OTHOCHUTENBHBIH PUCK, aTpHOy-
TUBHBIN PUCK, COOTHOIIEHHUE 11aHcoB - OIII).

3. OueHUTH YCIOBUS U KPUTEPUM PEIPE3CHTATUBHOCTH
MOJIYYSHHBIX PE3YJIbTAaTOB, HEOOXOIUMBIX ISl OIpeielie-
HUS CTEIICHU BO3/IeHCTBUS (MHTEHCUBHOCTH BO3ACHCTBUS
U JI0JIS1 SKCIIOHUPOBAHHOTO HACENICHHUS).

Ienb uccnenoBaHus - BEISBUTH IPHYUHHO-CIIET-
CTBEHHBIC CBSI3M MEXly 3a00JIeBa€MOCTbIO HACEJICHHS U
TUTHEHO-3KOJIOTHUECKUM COCTOSIHHEM KOHKPETHOTO PEruo-
Ha Ha IPUMEpPE HACEJICHHBIX IyHKTOB Bepxuel IMepeTun
- UuaTypcKoro MyHHIIUIIAINUTETA.

MarepuaJ u MeToabl. B cooTBeTCTBUY C TOCTAB-
JICHHO# 11eJTbI0 00CIIeI0BaHbI )KUTENN YHaTypcKoro MyHH-
[UIMAIUTETa 000€ro NoJIa, MPOKUBAIOIINE B HACEICHHBIX
nyHkrax Xpeut, [lepesuca u Pranu, xapakrepusyromuxcs
Pa3IMYHOMN CTETIEHBIO SKOJIOTHUECKON Harpy3KH OKpyKa-
tomieit cpenbl. KimmHnko-QyHKIMOHAIBHOE UCCIIEI0BAHUE
COCTOSIHHSI 3[J0POBBsI BKJIIOYAIIO JIaboparopHble (00IIuit
aHaAJIN3 KPOBH), KIMHUYECKHUE (MyIbMO-ayCKYJITaIUsA) U
MHCTPYMEHTAIIbHBIE (CIIUPOMETPHs], peHTreHorpadus,
axockormust) uccienosanus. O6cnenoano 400 106poBoIIb-
11eB. BrIsiBieHHBIC TPpH 00CI€I0BAaHUHN TATOJIOT MU KITACCH-
(UIPOBaHbI B COOTBETCTBUH KoJgamMu MexayHapOIHOI
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kinaccugukanuu o6onesnerr 10-ro nepecmorpa (ICD-10):
J42 — xponnueckuii OpoHXHUT, J44 — XpoHHUECKOE 0OCTPYK-
TuBHOE 3a0oneBanue jgerkux (XO3J1), [10 — aprepuanbhas
runepreHsus, 187 — BeHo3Has HemocTarodHOCTH, G90 —
HeHpoupKynaTopHas auctonus, K81 — xoxernucrur,
M 4’3a6OﬂeBaHHH CKCJICTHO-MBIIICYHBIX U COCOIUHU-
TenbHbIX TKaHel, E 10-14 — quabet, N41 — mpocrarur.

C 1enblo YCTaHOBJICHUSI BO3MOXKHOM MPUYHHHO-
CJICZICTBEHHOM CBSI3M MEXK/Ty YPOBHEM 3a00J1€BaeMOCTH Ha-
CEJICHHSI U CTENIEHBIO DKOJIOTMYECKOM Harpy3KH HCIIOIb30BaHa
Tabnuia conpspkeHus 2x2. CTaTUCTUYECKAsT 3HAYUMOCTh
KOHTPOJIUPOBAIACE TOCPEICTBOM KPUTEPHS ).

C 11en1b10 YCTAHOBIICHUS IPHYMHHOM CBA3U MEXKITY
YPOBHSIMU PacipOCTPAHEHUs Pa3IMUHbIX MMATOJOTHI HC-
MOJIL30BAJIM METO/] HEpAPXUIHON KIacTepu3alnu (pasBe-
JIOYHasl CTaTHCTHKA). B KauecTBe Mepbl MEKKIACTEPHBIX
JVCTAHIUH MCIIONB30BAJICS KOI(POUIMEHT KOPPENIIInuu
[Mupcona. CraTuctuueckas 3HAYUMOCTb KOPPENSIui
NPOBOAMJIACH C MCIIOJIb30BAHUEM KPHUTEPHUEB PAHTOBOM
xoppenauuu Criupmena u Kennamnna.

C uenbio ouieHkH a(dexra Bo3nencTBIs (hakTOpoB
OKpY’KaloIleil cpelbl UCIIOIb30Bal OTHOLIICHUE IIIAHCOB
pasBuTHs 3a00s1eBanuii B napax: Xpeuru/Ilepesuca, [Tepe-
Buca/Pranu, Xpeuru/Pranu. st OlIEHKH CTaTUCTUYECKOM
3HaYMMOCTH PE3yJIBTaTOB UCIIOJIb30BAIN CTAHAAPTHYIO
omnOKy cpeaHero 1 95% A0BepUTENBHBINA HHTEPBAI.
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Puc. 1. Hoxazamenu npesanrenmuocmu namonocuii Ha
100000 srcumenett (6 kodax ICD-10) 6 cenax Yuamypcrozo
MYHUYUNAIumema

CrarucTHuecKuil aHayu3 U rpaduyeckyo BU3Yy-
AIM3aLMI0 PEe3YJIbTaTOB MPOBOMIIN IOCPEICTBOM MaKeTa
nporpammuoro obdecnedenust STATISTICA-10.

Pe3yabTaThl 1 ux o0cy:xaenue. Ha puc. 1 npen-
CTaBJICHBI PE3YJIBTATHI 00CIICIOBAHNUS COCTOSTHHUS 3/10POBbBSI
Hacenenus cen XpeutH, [lepeBuca u Pranu (B mokazatemnsix
MIPEBAJICHTHOCTH YaCTOTHI CIIy4aeB BHISBICHHBIX MATOJIO-
ruit Ha 100 000 xureneit).

Ha ocHoBe aHasm3a BBISIBIICHBI KJIacChl 3a0071€Ba-
Huii — XO3JI, XxpoHnyeckuil OPOHXHUT, apTepHabHasl TH-
neptensus (J44, J42,110), koTopsle, IO BCei BEPOSTHOCTH,
MPUYMHHO CBSI3aHHBI C BO3MOXKHBIM HEOJIaronpusTHBIM
BO3/ICHCTBUEM (HAKTOPOB OKPY)KAIOIICH cpenbl. AHaIH3
CTaTUCTUYECKOM JOCTOBEPHOCTU PA3JIMUUI BBIIBUII, YTO
B HCCIIC/IOBAHHBIX celax (PUKCHPYIOTCS CTAaTUCTHYECKH
3HAYUMBIE Pa3IM4Msl B IPEBAJICHTHOCTH XPOHUYECKUX 3a-
OoJieBaHUIT HUKHUX ABIXaTeNbHBIX MyTeH, B 0COOCHHOCTH
J44, Torna xKax pa3nu4us B MPEBaJICHTHOCTH apTepUaAbHON
TUIEPTEH3UHU ABIISIIOTCS CTATUCTUYECKH HE0CTOBEPHBIMU
(Tabauma 1).

C 1171610 YCTaHOBJIEHHS IPHYMHHO-CIIEACTBEHHOM
CBsI3M (accolnaluii) MeX1y BBISBICHHBIMU 3a00JI€BaHU-
MU (KPUTEPUIA BO3MOXKHON MACHTUYHOCTH 3THOJIOTHYE-
ckoro (pakropa) METOIAMH Pa3BEIOYHOrO (KIaCTEPHOTO)
CTaTUCTUYECKOTO aHAIM3a U3yUeHBl KOPPENALUU MEKIY
Pa3NUYHBIMU MATOJIOTHAMH (puC. 2).
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N40 J44 110 187 M
E10-14 J42 K81 G90

Puc. 2. Pesynomamul knacmepro2o ananusa - nokazamenu
B03MOJICHOU NPUYUHHOU CES3U MeNHCOY PATUYHBIMU NAMO-
noeusmu. B kauecmee mepvi medickiacmeprvix oucmanyuil
ucnonvzosancs koapguyuenm xoppenayuu [lupcona

Tabnuya 1.Cmamucmuueckas 00CMOBEPHOCIb PA3IUYHOLU npesaieHmuocmu namonozuii J44, J42u 110 e cenax
Xpeumu/Ilepesuca, Tlepesuca/Peanu, Xpeumu/Peanu, Kpumepuii pazmuyus - x*

DC-10 Xpeutn/IlepeBuca Xpeutn/Pranu IlepeBuca/Pranu
P 7P 7P 7P
110 M 2,5; 0,10 1,0; 0,31 0,39; 0,53
W 1,0 0,30 1,21; 0,27 0,01; 0,98
142 M 1,82; 0,17 2,76:0.093 0,03; 0,87
\ 4.0: 0,045 9.23; <0, 01 0,75; 0,38
T a4 M 3,05; 0,08 9.87,<0,01 1,26; 0,26
W 2,15;014 38.0; <0,01 14.6: <0.01
© GMN 147
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Tabnuya 2. Iokazamenu Koppensyuu mexcoy Kiaccamu namono2uti no kpumepuio Kenoanna

Kendall Tau koppeasiuusi( p <0,05000)
Maronoruun
110 J42 J44
110 1,00 0,60 0,60
J42 0,60 1,00 0,73
J44 0,60 0,73 1,00

BrrsBneHo Hanmuune, Kak MUHUMYM, IBYX KJIaCT€POB IaTo-
JIOTHH, TOTEHINAIBHO HAXOSIIUXCS B IPUYMHHOM CBA3U
(J44, J42, 110 u 187, G90, M, K81) (puc. 2).

OpHako, MO0 KPUTEPUIO PAHTOBOM KOPPEISAIUH
Kenpanna, Hanuuue 3HAYMMBIX KOPPEISALUI BBISIBICHO
TOJIKO MEXy narosiorusmu J44 u J42 (tabnuna 2).

OTCcyTCTBHE MPUYUHHO-CICACTBEHHOM CBSI3U
MEX]JY XPOHHYECKHMHU 3a00JIEBAaHUSIMU HYKHUX JIbIXa-
TEeJbHBIX ITyTEl U apTepUaIbHON THIIEPTEH3UEN, OUEBUIHO,
00yCIIOBJIEHO HEJJOCTATOUHBIM KOJTMYECTBOM TTALMEHTOB 1
SIBJISIETCS IPEAMETOM JaJIbHENIINX UCCIIEIOBAHUN.

CrnenyeTr OTMETHUTH, YTO COTJIACHO PEKOMEH-
nauuam BcemupHo#t Opranuzanuu 3apaBooXpaHeHus,
BbICOKasi 3a00J1€BaEMOCTh XPOHHYECKHUMHU 00CTPYK-
THUBHBIMHM 3200JIEBAHUSIMH JIETKHUX U XPOHUYECKUM
OpOHXHUTOM ¥ BBICOKHI1 YPOBEHb CMEPTHOCTH IIPH ITUX
3a00JIeBaHMSIX, HAPSJY C OCTPBIMH PECHUPATOPHBIMH
3a001€BaHUSAMHU y J€TeH 0 5 JeT, OTHOCSATCA K YHCIY
MPSIMBIX MTOKa3aTesel 3arpsi3HeHNs BO3/lyXa B TOMellle-
HUAX U B OTKPBITOM IPOCTPAHCTBE. DTU MOKa3aTesH,
COBMECTHO C IOKa3aTeJIsMHU TOJO0BOTO MPOIEHTHOTO
conepxkanus o30Ha, CO, TBepabix wactuu (PM, , PM, ),
SO,, NO,, O, n cBMHIA B BO3JyX€ UCIIOJb3YIOTCS C
L[€JIb}0 MOHUTOPUHIA BO3yXa, BBISIBICHUS JTOKAIbHBIX
ropsiuuX TOYEK OKPYI)KaloIeH cpeabl, U pa3padoTKH
CTpaTeruii Je4eHHs U ONTUMAJIbHBIX ITyTeH MPEeBEHIIUU
3aboneBaemoct [9].

AHaH3 MOyYeHHbBIX JaHHBIX BBISBIII ATOIOTUH
(J44, J42), xoTopble C BBICOKOW CTENEHBIO BEPOSTHOCTU
ACCOLMUPYIOTCSl C HEOJIAroNpPUITHBIM BO3J€HCTBHEM
(haKTOpOB OKpYIKAIOILEH cpe/ibl B HEKOTOPBIX ceax Yna-
TYPCKOTO MyHUIUIIAIUTETA U YKA3bIBAaeT Ha OPraH-MHIIIEHb
BHEIIHETO BO3JCHCTBUS, MapIIPYThl pacIpOCTPaHEHUS,
IIyTH BO3JAEUCTBUS 3arps3HUTEICH.

BbI00p onTUMasbHBIX KOJMYECTBEHHBIX Xapak-
TEPUCTHUK 3a00J€BAEMOCTH HAaCEIeHMsI, UX KaueCTBO U
MH(OPMATUBHOCT BO MHOI'OM OIIPE/CNSETCS JU3aiiHOM
MEJIUIIMHCKOTO 00CIIeI0BaHNs, KPUTEPUSIMH U METOJAMH,
MIPUMEHSEMBIMH IIPU AMATHOCTHKE MaTOJIOTHH.

[IpoBeneHHbIE MEAMIIMHCKHE OOCIea0BaHUs
OTHOCSITCS K HEPaHIOMU3UPOBAHHBIM HCCIEIOBAHUAIM
Kpocc-cekiuonoro tuna. Hpopmarus, nony4yeHHas B
pesysbraTe ucciel0BaHUHUI 10J00HOTO THIIA, OTPaXKaET
CTEeNeHb PaclpoCTpaHeHHsI 3a00IeBaHUI B OMYJISIUH
(IIpeBAJICHTHOCTh) M COACPIKUT MHDOPMAIIMIO O CBA3H
9THOJIOTHYECKOro (hakTopa ¢ 3a00JeBaEMOCThIO U Jie-
TalbHOCTBIO HaceneHus [13]. YcranoBinenue nmpsMoit
MIPUYMHHO-CICACTBEHHON CBSI3M MEX]y MPEBaJICHTHO-
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CTBIO M KOJTMYECTBEHHBIMU XapaKTEePUCTUKAMHU BIUSHUS
OKpY’Karolleil cpebl (pUCK, aTpUOYTUBHBINA PHCK) BO3-
MOKHO TOJIBKO B paMKax OIPEIEIIEHHbIX TEOPETUYECKUX
Mozenei ¢ yuéToM psla CTpOrux gomyineHui [19].
IToaTOoMy Ha JaHHOM 3Talle UCCIIENOBAHUN B KaueCTBE
[I0Ka3aTessi IPUYUHHO-CIEICTBEHHON CBS3U MEXKIY
BHEIIHUM BO3JI€HCTBHEM U BEPOSITHOCTBIO Pa3BUTHS
MaTOJOTMU NMPUMEHSIN OTHOLIEHUE WaHCOB. [laHHbII
[10Ka3aTellb, XOTs KOJUYECTBEHHO U OTIUYAETCs OT PU-
CKa, HO IO CYILECTBY COBIIAJAET C HUM.

Odds Ratio

Xreiti / Perevisaerevisa|/Rgani Xreiti / Rgani

Puc. 3. 3uauenus omnowenus wancos pazeumusi XpoHuye-
ckux oporxumos - 1, XO3JI -2, u ux cymmaprozo 3navenus
- 3, meawcoy cenamu Xpeumu/ Iepesuca, Ilepesuca/Peanu,
Xpeumu/Peanu. 3awmpuxoeannvie npsamoyeoibHUKY —
CManOapmuas ouuOKa cpeoHe20 3Ha4eHus:

[Ipencrapienuble Ha puc. 3 rpadUKu OTHOLICHUS
[IAHCOB Pa3BUTHUS XpOHHUYECKUX OpoHxuToB, XO3JI, a
TaKk)Ke MX CyMMapHO€ 3Hau€HHe, CTaTUCTHYECKU J0CTO-
BEPHO YKAa3bIBAIOT HA HAJMYUE MPUYUHHO-CIIEACTBEHHOMN
CBSI3U MEXK]y YPOBHEM 3a00JICBAEMOCTH B 00CIICIOBAHHBIX
MOMYJSAIUSIX U CTENEHBIO 3KOJIOTHYECKOTO HANPSKEHUS
B MecTax Mx pacceneHus. OnHaKo A KOJTUYECTBEHHOM
OLIEHKH HHTEHCUBHOCTH U MaCIITa00B BHEIIHETO BO3/IEH-
CTBUSI (KOHLIEHTPAIHS 3arPsI3HUTEINS B TOUKE SKCIIO3HIINY,
MHTEHCHBHOCTb BKJIIOUEHUSL, 0JIs CYOIIOMYIISILIUM, HaX0 15~
IIEHCS 1101 PUCKOM BO3/ICHCTBHS) HEOOXOAMMO ITPOBE/ICHUE
aHaJIM3a COOTBETCTBUS XapaKTEPHUCTUK 0OCIIE0OBAHHBIX
BBIOOPOK C TaKOBBIMH I'€HEPaJbHOW COBOKYIHOCTH (pe-
MPE3eHTaTUBHOCTb).

[TockosbKy NpOBEJIEHHbIE MEIUIUHCKHE 00-
CJIEZIOBaHMsI OTHOCATCS K HEPAHJOMHU3UPOBAHHBIM KPOC-
CEKIIMOHBIM HCCIEI0BaHUAM, NpeBaieHTHOCTh XO3JI B
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HOMYJSUAX T0OPOBONIBLEB, OJHO3HAYHO PE3KO OTIH-
YaeTcsl OT TAKOBOM B I€HEPalbHOW COBOKYIIHOCTHU, YTO
00yCIIOBUJIO 3HAYUTEIIbHBIC MTOTPEITHOCTH B CY)KACHHSX,
OLIEHKaX M MHTEPIIPETAIUIX Pe3yabTaToB, B IEPBYIO OUe-
penb, B 00caenoBaHHON CyOMOMYJISIIIME MY>KCKOTO TI0JIa,
CTENEeHb MOTUBHPOBAHHON TOTOBHOCTH K 00OCIIC/IOBAaHHIO
KOTOPOH B 2-3 pa3a MEHbIIIE, 4eM Y JKEHIIUH (puc. 4).
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Xreiti Perevisa

Puc. 4. Obwasn npesanenmnocmo 3a001e6aHULL 8 MYICCKOU
(M) u scencroui (W) nonynayusx cen Xpeumu, Ilepesuca
u Peanu

OnTUManbHBIM MYTEM PEIIeHHs] TaKOro poja
CIIOKHOCTEH ABJseTCA MPUMEHEHHUE MPOIeTyphl CTpaTu-
¢unupoBanHoro ananusa [13] — mogdop moa-BEIOOPKHU
(MHAMKaTOpHas TpyIa) B CPaBHUBAEMbBIX BBIOOpPKaX,
penpe3eHTaTUBHO COOTBETCTBYIOLLEH CTpaTe FeHEPAJIbHOM
COBOKYTIHOCTH.

Kak m3BectHo, ocodennocteio XO3JI sBisteTcs
JUTUTEJIBHBIN TIEPHOJ] Pa3BUTHs (CUMITOMBI 3a00JIeBaHUS
BBISIBIISIFOTCS Y N1y, ctapiie 35 net) [18]. CnenoBarensHo,
oTHoleHue maHcoB pa3BuTua XO3JI B rpymnie HaceneHus
CpaBHHMBaeMbIX MOnyssiui crapiie 40-50 et agexBaTHO
oTpaxaeT (akTop BO3/EHCTBHs BHEUIHEH cpesibl. B Bo3-
pactHoii rpymme crapiie 40-50 jet ¢ 000 BEpOSITHO-
CTBIO0 (POPMHUPYIOTCSI OCHOBHBIE XpOHHYECKHe 3a00eBa-
HHS, CJIEJIOBATENILHO, 10 KPUTEPUIO HAJTHYHS TPOOIEMBI
3I0pOBbsI BHIOOPOUYHYIO TPYIIy HacejeHus crapiie 50
JIET C BBICOKOH CTENEHBI0 HA/JEKHOCTH MOXKHO CUHTATh
penpe3eHTaTUBHOM.

VYrounsttouid 3¢ QexT crparuduKanyy mo npus-
HaKy BO3pacTa U ToJia IposABIseTcs B TCHACHIUHU cONu-
xkeHust 3HadeHui Ol Mexay MyXCKMMH M JKEHCKUMU
BBIOOpKaMHU I'pYII HaceJeHus B Bo3pacte crapiie 50 jiet
(puc. 5).

Ocob6enHo yeTko 310 nposisercs B O mexay
cenaMu XpeuTu U Pranu, 4To Mo3BOJISET NPEANON0KUTh,
YTO 1aHCHI (BeposiTHOCTh) pa3Butus XO3JI B cene Pranun
NpUOIM3UTENIBHO B 5-7 pa3 BhIIIE, 4YeM B celie XPEeUTH.

Crnenyetr ormetutsh, yro OIIl (mpu oanHakoBOM
YYBCTBUTEIHHOCTH K BHEIITHEMY BO3/ICHCTBHIO) ABISIETCS
MHTErpajbHBIM MOKa3aTeNieM KaK HHTEHCUBHOCTH, TaK U
MaciITaboB BO3AEHCTBUS. [[Js1 OIIEHKHM 3THX MOKa3aTenei
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10 OTACIBHOCTH, HEOOXOAUMBI IOTIOJHUTEIBHBIC JIAHHBIC
0 MPOCTPAHCTBEHHOM Paclpe/IeJICHUN 30H MOBBIILIEHHOTO
pHYcCKa, KOTOPbIE MOKHO OMPEIEIUTh T€0CTaTUCTUUECKUM
AQHAJIU30M MPOCTPAHCTBEHHOI'O PACIpEEiICHUs OTIEIb-
HBIX KEIICOB MHAMKATOPHBIX MAaTOJOTUM, OTHAKO 3TO TEMa
OyayIuX UCCIeTOBAHMM.

9

8

Odds Ratio

Xreiti / Perevisa Perevisa / Rgani Xreiti / Rgani

Puc. 5. 3nauenus omnowenusi Wiancos @ pazeumuu XpoHu-
yecKux 00CmpyKmMusHbIX 3a001e6aHULL Te2KUX Y JCUMenell 6
cenax Xpeumu/Ilepesuca, [lepesuca/Peanu, Xpeumu/Peanu
6 gvlboOpKax dicencxux nonyaayut (1); 6 epynnax sxcenuun
cmapwe 50 iem (2), 6 8blOOPKAX MydHcCKUX nonyiayuil (3)
u 6 epynnax myxscuur cmapue 50 nem (4)

BeiBoabl. Ha ocHOBE IIPOBEEHHOIO aHa/In3a B
HCCJICJOBAHHBIX HACCJICHHBIX ITYHKTAaX BbIABJICHBI KJIACChI
3aboneBannii (XO3JI, XxpoHn4eckuii OPOHXHT), KOTOpbIE
CTaTUCTUYCCKU AOCTOBECPHO NPUYMHHO-CICACTBCHHO
CBs3aHHBI C BO3MOXXHbIM HGGJ’IaFOHpI/IHTHbIM BOSI[CFI-
cTBHEM (DaKTOPOB OKpysKarouel cpenpl. CTaTHCTHUECKH
JIOCTOBEPHBIC PA3IUYUS B IPEBATEHTHOCTH XPOHUYECKHUX
3360J’I€B3HHI?I HWKXHUX JbIXaTCIbHBIX nyTe171 B HCCJICOO-
BaHHBIX CENax CBUJCTEIbCTBYET O 3arpsA3HEHUM BO3/AyXa.
VYcTaHoBiIeHa acconMalys NPeBajJeTHOCTU Pa3BUTHUS
XPOHHUYECKHUX 3a00JI€BaHUIN JIETKUX CO CTETEHBIO 3KOJIO-
TMYECKOT0 3arpsa3HEHUS TEPPUTOPUN.

BeisiBiieHa Bbicokasi HH(GOPMATHBHOCTD JaH-
HBIX, TIOJIyYEHHBIX B ITpoIiecce aMOyJIaTOPHHOTO 00CIe0-
BaHMs MAIUCHTOB C TOYKHU 3PpCHUA BBIABJIICHUA JIOKAJIbHBIX
04aroB JKOJIOTMYECKON HampskeHHOCTU. [lonydennsie
PE3YJIbTAThl MOT'YT 6I)ITI) PaCMOTPECHBI B KAUCCTBC BXOAHBIX
JTAHHBIX [T balieCOBCKOM MyITbTH(AKTOPHOI perpecCHOH-
HOM MOJIeJIY, TO3BOJISOLLEH IPOBOAUTD JETaJIbHbBIN KOJIU-
YECTBCHHBIN aHAIHN3 HpH’{I/IHO-CHe}ICTBeHHOﬁ CBA3U MCKITY
CTENEHBIO KOJOTHYECKON HAMPSHKEHHOCTH U YPOBHEM
3a00J71€Ba€MOCTH HACEJIEHUS, C YUETOM BCEX BO3MOXKHBIX
HEOIPEACIECHHOCTEH.
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SUMMARY

SCREENING LEVEL ENVIRONMENTAL HEALTH
RISK ASSESSMENT BY HEALTH DATA IN SOME
SMALL AREAS OF UPPER IMERETI (CHIATURA
DISTRICT)

Kvarackhelia G., Kverenchkhiladze R., Buleishvili M.,
Sharashenidze G., Sanikidze T., Ormotsadze G.

Beritashvili Center of Experimental Biomedicine, Labora-
tory of Problems of Radiation Safety, Tbilisi State Medical
University, Davit Aghmashenebeli University of Georgia,
Tbilisi, Georgia

The article presents the results of a comparative
analysis of health data in villages Rgani, Perevisa and
Khreiti population (Chiatura municipality), Which were
obtained by the initiative group of the ak. N. Kipshidze
Republican Hospital within the framework of the universal
healthcare program of population insurance. The villages
differ as by their remoteness from sources of ecological
danger - manganese quarries, and scales of its achievement,
which gives grounds to rank them according to the degree
of ecological tension

The purpose of the research is to develop optimal
for Georgia approach to obtain and analyze information for
site-specific environmental health risks assessment

The analysis of the data was carried out using
exploratory and evidentiary statistics: Cluster analysis,
Logarithmic linear analysis and 2x2 conjugacy tables,
correlation analysis, nonparametric statistics methods.
As a measure of the adverse environmental impact on
the health of the population, the ratio of the chances of
developing pathologies was used. Statistical analysis and
graphical visualization of the results were carried out using
the STATISTICA-10 SPSS software.
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It was found that in the villages the surveyed
population differ statistically significantly in the levels of
chronic obstructive pulmonary disease (J44) and chronic
bronchitis (J42), which according to the recommendations
of the World Health Organization are among the direct
indices of indoor and outdoor air pollution. It was found
that the values of the odds ratio (by prevalence) of the
development of chronic lung diseases in the samples are
associated with the degree of possible external exposure to
them. A subsample (a population of people over 50 years
old) representative of the corresponding population group
was identified and on the basis of which it was established
that the chance of developing chronic obstructive lung
diseases in the village of Ragani is about 5-7 times higher
than in the village of Khreiti.

The obtained results testify to the high information
content of the survey data for site-specific assessments of
environmental health risks. Specific directions for increas-
ing their information content are outlined.

Keywords: environmental health risks assessment, chronic
obstructive pulmonary disease, air pollution.

PE3IOME

CKPUHHUHT-OLIEHKA SKOJOIHYECKHUX
PUCKOB JJ151 3JOPOBbSI HACEJEHUS 11O
CITEKTPY 3ABOJIEBAEMOCTH B HEKOTOPBIX
30HAX BEPXHEW UMEPETUHM (UMATYPCKHUI
MYHUIAIIAJIUTET)

KBapauxesus I'./x., KBepenuxusianze P.I.,
ByaeiimBuaun M.JL., Jlo6:kanunze H.I.,
Mapamenunze I.3., Canuxuaze T.B., Opmouanze I'.JI.

Llenmp sxcnepumenmanvrou ouomeouyunvt um. U. be-
pumaweunu, 1abopamopusi npooiem paouayuorHou 6e3-
onacrnocmu, Tounucckuii 20Cy0apcmeenblil MeOUYUHCKULL
yuugepcumem; I pyzunckui ynusepcumem /lasuoa Aema-
wenebenu, Tounucu, I pysus

B crarbe npencrasieHsl pe3yabTaTbl CPABHUTEIb-
HOT'O aHaJIM3a JaHHBIX O 3J0pOBbU HaceleHus cell Prany,
IlepeBuca u Xpeutu, UnaTypckoro MyHULIMIIAIUTETA,
MPOBOAMMBIX HHUIIMATUBHOH rpymnmnoi PecryOnnkaHckoit
6onpauIbl M. H. Kumnmmmase B pamkax nporpamMMsl Bee-
0011Ie# CTPaXOBKHU HAceJICHUs. DTH cella OTIIMYAIOTCS KaK
CBOCH YaJICHHOCTBIO OT HCTOUYHUKOB 3KOJIOTMUECKOH OI1ac-
HOCTH — KapbepoB JI00bIYHM MapraHiia, Tak 1 Maciradamu
ero M00bIYM, YTO JaeT OCHOBAHWE PAH)XHUPOBATH MX MO
CTEIICHU YKOJOTNYECKON HAIPSKEHHOCTH.

IIpoananu3upoBaH xapaxkTep BO3MOKHOH IIpu-
YUHHO-CJICJACTBEHHON CBS3U MEXKAY JKOJIOIMYECKOH Ha-
NPSDKEHHOCTBIO M YPOBHEM U XapaKTepoM 3a00JIeBaMOCTH
HACEJICHHUS.

AHanM3 JAaHHBIX TPOBOAMIIHN MOCPEICTBOM Me-
TOJLOB Pa3BEIOYHOM U J0KA3aTeIbHOW CTaTUCTUKU: Kila-

© GMN

CTCPHBIN aHaJK3, JIOTapU(PMO-THHCHHBIN aHaIu3 U 2X2
Ta0-JUIBI CONMPSKEHHOCTH, KOPPEISIUOHHBIA aHaJH3,
HCTIONB30BAJIM TAKXKE METOAbI HEeMapaMeTpUUYecKoi cra-
TUCTUKH. B KauecTBe Mepbl HEOIArONPHUATHOTO BIUSHUS
OKpy>KaroIiei cpesbl Ha 310POBbE HACEJICHUS IPUMCHSITH
OTHOIIICHHUE LITAHCOB Pa3BUTHUSA marojoruil. Cratuctude-
CKHI1 aHaITN3 ¥ rpadMUueCKyI0 BU3YaIH3allUio PE3yJIbTaToOB
OCYILECTBIISUTH TOCPEICTBOM POTrPaMMHOTO 00ECIICUCHUS
STATISTICA v10.

VYCTaHOBIIEHO, YTO B BBIIICYKa3aHHBIX ceJax
o0cnel0BaHHbIE BBIOOPKH HACENEHUsSI CTATHCTUYECKH
3HAYMMO PA3IUYAIOTCS 110 YACTOTE CIIyYaeB XPOHUYECKOTO
00CTpyKTHBHOTO 3a0oneBanus jerkux (J44) u xponuue-
CKUX OpOHXHUTOB (J42), KOTOPBIC COINIACHO PCKOMCHIAIIUSM
BcemupHOI opraHu3anuy 31paBOOXPAHEHUsT OTHOCSTCS
K YHCIY NMPSMBIX MOKa3aTeNel 3arps3HEHUs BO3AyXa B
MOMEIICHUAX ¥ Ha OTKPBITOM MPOCTPAHCTBE. 3HAUCHUS
OTHOIIIEHHS IIIAHCOB (TI0 IPEBANIETHOCTH ) Pa3BUTHUS XPOHU-
YeCKHX 3a00JIeBaHHM JIETKHX B 00CIIEIOBAaHHBIX BEIOOPKAX
ACCOIMUPYIOTCA CO CTEMEHBIO BO3MOXHOTO BHELTHETO
BO3JIeicBTHS Ha HUX. VneHTHduimpoBana noaBbiOopka
(momynsinus nun ctapiie 50 5er), penpe3eHTaTuBHAS
COOTBETCTBYIOIIEH IPyIe TeHepaJbHONH COBOKYITHOCTH.
YCTaHOBIEHO, UTO IIAHC PA3BUTHSI XPOHUIECKUX OOCTPYK-
TUBHBIX 3a00JICBaHM1 JIETKKX B celie Pranu npuOmm3uTesb-
HO B 5-7 pa3 BBbILLE, UEM B CeJle XPEUTH.

ITomy4ueHHbIe pe3ynbTaThl CBUIETEIBCBYIOT O
BBICOKOW MH(OPMATUBHOCTHU JJAHHBIX 0OCIIEIOBAHUS JIJIsI
calT-cnenu(puIecKuX OLIEHOK SKOJIOTHUECKHX PHCKOB JIJIsI
30POBbSL.

6gboydy

5053056015 %063 MgeErmbdols @olggdols bi@moboby-
‘PgRobigods  sgomdol L3gd@®ol dobgwgom bgdm
0390900l bmaogHom bmbsdo (kosoy@ol dyboio-
3og003 9/0)

2 335053bgeos, 2. 339M9bhboansdg, 3. duemgo-
‘dg0a00, 9. doM5dgbodyg, m. Lobojodg, 3. m@Im3odyg

b. dgBodsdgogmols  Lob. gJl3gmodgb@dyemo dom-
39003060l 396@®0; 2mdogolol Labgedfogm
bodgooEobm  9bogg@lodgdo; LoJotmggeml o-
3000 50dsdgbgdenols Lob. 9boggdlodgdo, mdogobo,
LoJo®mggeom

bod@Amddo Foddmwagboaos dosmy-
@0l dgboiodsmo@gdol bmgamgdol - @yobols,
39M930Lols @s bAgomols - dmbobgngmdols xobd®-
0 gemdols dmbsgdms Jgos@gdomo sbsgobols
‘g9 g00. Inbso39dg60 Jm3mggdageos b. yogdodols
bobgarmdols Gglsydarogygdo bosgeedymaml bsobo-
(305®03m Xa980L dog® Logmggemsm ©sbmgggols
300y@5dol Gomamgddo. s@bodbygao Lmgagdo
3oblbgogogds Gmam®3 wodmmgdom  gjmenmyo-
900 Lbog@mnbol (yodml - doebol dmddmggdgemo

151



3509 96005b,51939,d5©0b0ls In3mggdols dsbIGsdom,
A0l godm dgbsdargdgaros domo @oRgHgbizomgds
930 MA09M0 ©sdsdga@mdols badolibol dobgogom.

dgb§ogmognos dglsdenm dobgb-dgeg-
3M0M030  353doM0  g3meEmyoydo  adsdygemdols
bo@olbl, dmlbobagmdols sgomdol mbgbs s
balosols dmdols.

3odmygbgdgmo ogm s@fg@omo s B 3o-

(39%0m0  LAsAobBogzol dgmmegdo, jasb@gdgaro
sbogmobo, @mastomdygm-Fogogo sbogrobo s

2x2 g gdgemo  bMowgdo, jo@gesEoyg@o
sbogrobolis o s@Ma3oMadg@dgemo LRsAobBogol

dgmmpgdo. dgegagdol LEsGobGogydo Lo@ -
dgbmdobomgol aodmygbgdyeo oym Lsdgsmmm

LEobpo®@mo goob®ds s ©FoxgMgdbamdols
95%-05b0 0b@ g g5e00, bHo@obEogg®o sbogmobols
s 990093900 g@ox3039a0 gobysaobsioobsmgols
30 - 3Omy@sdymo b@dybggagmes Statistica-10.
s gbognos, MmMd  bgdmombodbye  Lime-

152

%

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

96do dmbobagmdols gsdmggenggeo 3mbGoygb@o
LAo@0bR0ggOs© Lo®d{dynbmo asblibgsgogds Goend-
3900l JOmbogyao mdldmygdaonmo wosgswgdols
s JOmboggmo d@mbJodol 3MggomgbGmdom;
addmgmobs  LAsAoLA0gg®se Lom{dybm  sm@g-
05305 o o35 dsms LgMB0m oMb ErMdsdo.
§ob3m-I Hg3mdgbos00m 5@bo b0 osgsgdgdo
aobobogngds Jogol edobdy@mgdols oMEsdo® (0b-
0goAMOYa) dohggbgden gdsogo.

dobobagmdols ®93M9bgbBo@ e xanegd-
‘do (50 Fgebg 3gBo sbogol 3m3yasEos) sgomdols
‘d90oMd0m0 Sbogmobols Loggydggan by wewygboanos,
Omd goen@ggool JOmbogym ©ssgogdoms yob-
g0mo@gdols doblbo bmggan @aobdo 5-7-x g0 dg@os,
3000@ 9 Lemgger b®gomdo.

do@gogero gegpgdon ©oygbogos Fglb-
Jogemogno dolsgnols domogro 0bgm®ds@oygammds
N obdOmgemdol  ggmemmaog@o Golgol bood-
39305303900 dggnsbgdolomgols.



