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

1. CraTbs 1omKkHA OBITH TPEJCTaBICHA B IBYX SK3EMIUIPAX, HA PYCCKOM MIIM aHIJINHCKOM SI3bI-
Kax, Hare4yaTaHHast Yepes3 MoJITOpa HHTEPBasia Ha 0JHOI CTOPOHE CTAHAAPTHOIO JIMCTA ¢ IMPUHOM
JIEBOTO MOJISI B TPHM caHTHMeTpa. Mcrnons3yemblil KOMITBIOTEPHBIH WPUQT I TEKCTa Ha PYCCKOM U
aHrickoM s3bikax - Times New Roman (Kupuiinua), [uis TEKCTa Ha TPY3HHCKOM S3bIKE CIICTYET
ucrions3oBath AcadNusx. Pazmep mpudra - 12. K pykonucu, HareyaraHHOH Ha KOMIIBIOTEPE, TOJDKEH
obITh iputosker CD co craTbeit.

2. Pa3mep craTbu 107KEH ObITH HE MEHEE IEeCATH U He 0oJiee 1BaALATH CTPAHUI] MALIMHOIINCH,
BKJIIOYAs yKa3aTelb JINTepaTyphl H pe3ioMe Ha aHTIIMICKOM, PYCCKOM U TPY3MHCKOM SI3bIKaX.

3. B crarbe 1omKHBI OBITH OCBELICHBI aKTYaIbHOCTh IaHHOTO MaTepraa, METOAbI M PE3YJIbTaThl
UCCIIEIOBAHUS U UX 00CYyKACHHE.

[Ipu npencTaBneHny B re4aTh HAYIHBIX IKCIIEPUMEHTATFHBIX pab0T aBTOPHI IOJIKHBI YKa3bIBaTh
BUJ U KOJIUYECTBO SKCIIEPUMEHTAIBHBIX KUBOTHBIX, IPUMEHSIBIIMECS METOABI 00€30011BaHUs H
YCBIIJICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. K crarpe IOMHKHBI OBITH MPHIIOKEHBI KPAaTKOE (HA MOJICTPAHUIIBI) PE3IOME Ha aHTIINHCKOM,
PYCCKOM M Ipy3UHCKOM $I3bIKaX (BKJIIOUAIOIIEe CIEAYIONINE Pa3ieibl: IeJb HCCIEI0BAHNS, MaTepral u
METOJIbI, PE3yJIBTAThl U 3aKIIFOYCHUE) U CITUCOK KITF0UeBbIX CiioB (key words).

5. Tabnmuip! HEOOXOIUMO MIPEACTABIISITE B ITe4aTHOH popme. DoTokonnu He MpuHUMaroTcs. Bee
uu(ppoBbIe, UTOTOBbIE U MPOLEHTHBIE JaAHHbIE B TA0JMIAX J0JKHBI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbu. Tabiuibl U rpad)uKy TOJKHBI OBITH O03aryIaBIIeHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300pakeHUH. PUCYHKH, 9epPTEXH 1 AUarpaMMBbI CIIEAyeT 03aIlIaBUTh, IPOHYMEPOBATh W BCTABUTH B
COOTBETCTBYIOIIEE MecTo TekcTa B tiff ¢opmare.

B noanucsix k MukpodoTtorpadusM ciienyeT yKasblBaTh CTEIICHb YBEIMUESHUS Y€PE3 OKYIISP HIIH
00BEKTHB U METOJI OKPACKH MIJIM UMIIPETHAIINN CPE30B.

7. ®aMUINU OTEYECTBEHHBIX AaBTOPOB MIPUBOMATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. IIpu opopmnennn u HarpaBneHnn crareid B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKONHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMUTETOM PEIAKTOPOB MEAMIMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B kxoHIle KaX[I0H OpUIHHAIBHOM CTaThU MPHUBOIUTCSA OnOIMorpaduyeckuii cnucok. B cnmcox nure-
paTypbl BKIIOYAIOTCS] BCE MaTe€pHallbl, HA KOTOPbIe HMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIISIETCS
B a(paBUTHOM IOpsiAKE U HyMepyeTcs. bubnmorpaduueckoe onucanne IUTepaTypbl COCTaBIsSeTCs Ha
A3bIKE TEKCTA JJOKyMEHTa. B crmcke sinTeparypsl CHauana NpUBOASTCS PadOThI, HAIIMCAHHBIC 3HAKAMHU
IpY3UHCKOTo anaBuTa, 3aTeM KUPWUIHLECH 1 natnHuned. CChUIKM Ha LIUTHPYEMble paObOThI B TEKCTE
CTaThH JAIOTCS B KBAJPATHBIX CKOOKaxX B BUJE HOMEPa, COOTBETCTBYIOLIEMY HOMEPY JaHHOM pabOTHI B
CITHCKE JIUTEePaTyphI.

9. ns momydeHus MpaBa Ha MyONMKALMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOThI
WIN YUPEKJICHUS BU3Y U COIPOBOIUTEIBHOE OTHOILICHNE, HATMCAHHBIC MJIM HalledaTaHHbIC Ha OJIaHKe
Y 3aBEPEHHBIC MOJIHCHIO U NIEYATHIO.

10. B KoHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(hamuiIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIy:KeOHBIN M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHbIe KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBILIATH IISTH YEJIOBEK.

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

12. HemomycTMO HampaBlieHHE B PEJAKIINIO padOT, MPEACTABICHHBIX K TeYaTH B WHBIX
M3aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3AHUSX.

Hpﬂ HApyHI€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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IN WOMEN WITH ENDOMETRIOSIS ASSOSIATED WITH INFERTILITY

Koval H., Chopiak V., Kamyshnyi A.

Bukovinian State Medical University, Chernivtsi; Danylo Halytskyi Lviv National Medical University;
Zaporizhia State Medical University, Ukraine

Immune system of the female reproductive tract is pre-
sented by both congenital and adaptive mechanisms [1,2]
having two main functions with different directions. On the
one hand, making the first line of protection and being in-
cluded into the immune system, connected with the mucous
membranes - mucosa-associated-lymfoid tissue - MALT, it
realizes the protective function against microbes, which is
rather substantiated biologically considering the boundary
of location and a high degree of contacts with microorgan-
isms of the lower parts of the female reproductive organs
[9,21,26-28]. At the same time, in the upper portions of
the female reproductive system immunity plays the role of
a main factor promoting tolerance to the semen antigens
and fetal alloantigens promoting implantation, support
and development of pregnancy [5,18,25,26,28]. Pattern
recognition receptors (PRRs) play an important role in
realization of congenital immunity of the reproductive
tract, they identify pathogen-associated molecular pat-
terns (PAMPs) and are mediators of cytokine production
essential for the development of effective immunity.
Toll-like receptors (TLRs) occupy a special place among
PRPs. TLRs are presented on many cells — macrophages,
natural Killer cells, neutrophils and they are so to say
“sensors” identifying structural conservative molecular
components peculiar for pathogens and initiate immune
response with further activation of adaptive immunity
mechanisms [4]. PRRs role is especially topical for the
systems, which are potential “entry gates” for infec-
tion including the female reproductive tract as well.
MRNA 9 TLR was identified in the human endometrium
[4,20,23,24,29]. Learning the role of TLRs in the forma-
tion of reproductive function disorders, especially in the
context of continuous increase of infertility in the whole
world is rather interesting.

One of the main causes of infertility is endometriosis.
Endometriosis is a disease characterized by growth of the
tissue morphologically similar to the endometrium outside
the uterine cavity. In spite of a long history of examining
this disease and a big number of theories concerning its
origin, etiology and pathogenesis of endometriosis are not
known exactly [2, 11, 15, 16]. In this respect we consider
the examination of TLRs in case of endometriosis and in-
fertility cause by it an important problem, which stipulated
the aim of our research.
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Objective: to detect MRNA TLR2 and TLR4 expression
in the endometrium of women with endometriosis and
infertility.

Material and methods. The material for the examination
was taken from the tissue of eutopic endometrium obtained
from 10 infertile women with endometriosis (examined
group) and 10 women with infertility of a tubular genesis
due to inflammatory process experienced earlier (control
group). All the patients underwent careful instrumental and
laboratory examination including microbiological on the
basis if which the diagnosis was made. All the examina-
tions were conducted with the informed consent keeping to
confidential conditions. Endometrium tissue was obtained
during operation while performing hysteroscopy.

MRNATLR2 and TLR4 were detected in the endometrium
tissue by means of polymerase chain reaction (PCR). First,
the samples to be studied were grinded and homogenized
by means of a mortar and pestle, then they were deparaf-
finated in xylene, and dehydration was made in descending
concentrations of ethanol (100%, 96%, 70%).

Total RNA was excreted by means of the kit “Trizol RNA
Prep 100” (Isogen Lab., LTD, Russia) containing Trizol
reagent (lytic reagent containing denaturant guanidin-
thiocyonate anf phenol with pH=4.0) and ExtraGene E
(suspension of ion exchangers mixture). RNA was excreted
according to the protocol.

Reverse transcription and obtaining KkDNA was conducted
by means of OT-1 kit of the company “Syntol” (Russia).
The reaction mixture with general volume of 25 mcL con-
tained 1 mcL of Random-6 primer, 2 mcL total RNA, 8,5
mcL deionized H,0, purified of nucleases, 12,5 mcL 2,5x
reaction mixture and 1 mcL revertase MMLV-RT. Reverse
transcription was conducted at the temperature of 45°C
during 45 minutes with the following heating to inactivate
MMLV-RT during 5 minutes at the temperature of 92°C.
kDNA obtained was immediately used in polymerase chain
reaction (PCR) in the amount of 1-10 mcL or kept at the
temperature -20°C, an at -70°C for a longer period.

To detect the level of the examined genes expression the
amplificator CFX96™Real-Time PCR Detection Systems
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(«Bio-Rad Laboratories, Inc.», the USA) and the kit of
reagents Maxima SYBR Green/ROX qPCR Master Mix
(2X) (Thermo Scientific, the USA) were used. Final reac-
tion mixture for amplification included the dye SYBR
Green, DNA-polymerase Maxima Hot Start Taqg DNA
Polymerase, per 0,2 mcL of direct and reverse specific
primers, 1 mcL of matrix (kDNA). The reaction mixture
was brought to a general volume 25 mcL by means of add-
ing deionized H,0.

Specific pairs of primers (5°-3”) for analysis of the ex-
amined and reference genes were chosen by means of
the software Primer Blast (www.ncbi.nlm.nih.gov/tools/
primer-blast) and produced by the company Metabion
(Germany) (Table 1).

Before amplification was initiated the initial denaturation
during 10 minutes at the temperature 95°C was conducted.
Amplification consisted 0f 45-50 cycles and was performed
under the following conditions: denaturation - 95°C, 15
sec., annealing — 59-61°C, 30-60 sec., elongation - 72°C,
30 sec. As a reference gene to detect a relative value of
changes of the examined genes expression level the gene
glyceraldehyde-3-phosphate dehydrogenase (GAPDH) was
taken. A relative normalized amount of KDNA of target
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genes was detected by means of AACt method. Statistical
analysis of PCR results was conducted by means of the
software CFX Manager ™ (Bio-Rad, USA).

Results and their discussion. The analysis of mMRNA
TLR2 expression demonstrated that the examined endo-
metrium of women with infertility and endometriosis has
an increased expression of the given index as compared
to the analogical one in the endometrium of the control
group of women. The data are demonstrated on the Fig. 1.
MRNATLR2 expression in the examined endometrium of
women with endometriosis is 16,1 times higher than that
of the control group.

The analysis of MRNA TLR4 expression in the endome-
trium of women with infertility and endometriosis revealed
the data indicative of an increased expression of this recep-
tor as compared to the analogical one in the endometrium
of women without endometriosis (with infertility of tubular
genesis). The data are demonstrated on Figure 2. The results
obrained are indicative of the fact that MRNATLR4 level
in the endometrium of women with endometriosis is 4,17
times higher that of the control. The comparison of expres-
sion levels of MRNA TLR2 and mRNA TLR4 shows that
TLR2 level is in 3,88 times higher than TLR4 level.

Table 1. The design of primers

. Temperature |Product length . .
Gene Primer melting (°C) (bp) Exon junction
F: 5"-TTCTCTCAGGTGACTGCTCG-3’ 59.12
TLR2 - 46 72/73
R: 5"-TGCAACACCAAACACTGGGA-3 60.32
F: 5"-TGCGTGAGACCAGAAAGCTG -3’ 60.6
TLR4 R: 5"-TAGGAACCACCTCCACGCAG-3’ 61.54 46 391/392
R: 5"-CACACTCCCTGCCTTCTGTG-3" 60.6

TLR2 mRNA Expression

30 +

25 T

20 +

il

Relative Normalized Expression

| sl |l

TLR2
Target

[E=¢c == pl = p2 = p3 W p4 = PS5 I p7 —= p8|

Fig. 1. Relative normalized amount of kDNA of TLR2 gene. Normalization
by AACt method with reference-gene GAPDH
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Fig. 2. Relative normalized amount of kDNA gene TLR4. Normalization by AACt method with reference-gene GAPDH

Thus, the data obtained are indicative of an increased
MRNA expression in the examined samples of the endome-
trium of women with endometriosis and infertility in both
receptors - TLR2 and TLR4, with rather higher expression
of MRNA TLR2.

The results obtained are explained by the findings of
microbiological examination of the vaginal discharge of
the women examined, which found various pathogenic
or opportunistic microorganisms (Enterococcus, E. Coli,
Klebsiella, Chlamydia). Cytomorphological examination
of the epithelium by Pap test detected in the majority of
women (87%) Il type, indicating inflammatory process in
the uterine cervix or vagina.

TLR2 is known to differentiate microbe lipopeptides and
peptidoglycan (PGN), gram-positive bacteria, lipoarabi-
nomannan (LAM) and zymosan (component of the fungal
wall), that are patterns of microbes frequently found in
the female reproductive system [1, 7, 9]. In its turn, TLR4
recognizes lipopolysaccharide (LPS), mostly contained in
the wall of gram-negative microorganisms, and as a ligand
is frequently present in case of bacterial dysbiosis, which
was proved by the results of microbiological examina-
tions of the examined women [8, 19]. Higher expression
of TLR2 than TLR4 can be explained by more frequent
presence of microbes being ligands for TLR2 in the female
reproductive tract.

Endometriosis is known to be associated with increased
pro-inflammatory character of peritoneal fluid, and activa-
tion of TLR2 through MyD88-dependent signal way leads
to activation of NF-kB transcription and synthesis of a big
amount of anti-inflammatory cytokines [6]. In the same
way, bacterial LPS, which is a ligand of TLR4, potentially
stimulates macrophages to produce anti-inflammatory cy-
tokines and growth factors such as HGF, VEGF, IL-6 and
TNF-a in the abdominal cavity. At the same time, there
are studies indicating that blockage of TLR4 by antiTLR4
antibodies substantially decreases the production of anti-
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inflammatory mediators, and adding cultural medium from
TLR4-blocked macrophages causes a considerable inhibi-
tion of increasing endometrium cells [17, 22]. Therefore,
known examinations are indicative of the connection of in-
creased expression of Toll-like receptors and development
of endometriosis. Other researchers indicate a considerable
increase of TLR2 expression in the cervical canal of women
with miscarriage of pregnancy of infectious genesis [12,
13, 14]. On the other hand, pregnancy and its successful
outcome are known to depend on a number of conditions
and cytokine regulation among them which is connected
with activation of Tall-like receptors. It underlines a pos-
sible role of Tall-like receptors in the development of
infertility and in case of endometriosis it requires further
investigations. To our opinion, women with infertility
should undergo careful microbiological examination, and
in case pathological or opportunistic agents are found, they
should receive treatment to normalize microbiota of the
reproductive tract, which will promote decrease of TLR-
dependent production of pro-inflammatory mediators and
improve chances to cure infertility.

Conclusions. The data obtained may be indicative of an
important role of TLR2 and TLR4 in the development of
endometriosis and infertility associated with it.

The study has been conducted at Bukovinian State Medical
University on the clinical base of the Center of Treatment
of Infertility. Previous studies were performed at Danylo
Halytskyi Lviv National University, PCR of the endome-
trium tissue was conducted at the molecular-genetic labora-
tory of Zaporizzhia State Medical University.
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SUMMARY

MRNA TLR2 and TLR4 EXPRESSION IN THE EN-
DOMETRIUM TISSUE IN WOMEN WITH ENDO-
METRIOSIS ASSOSIATED WITH INFERTILITY

Koval H., Chopiak V., Kamyshnyi A.

Bukovinian State Medical University, Chernivtsi; Danylo
Halytskyi Lviv National Medical University; Zaporizhia
State Medical University, Ukraine

Endometriosis is an important medical and social problem
as it causes stable pelvic pains, afflicts women of the re-
productive age, provokes infertility characterized by poor
outcome of treatment. In recent times much attention is
paid to the mechanisms of congenital immunity as possible
mediators of the development of endometriosis and targets
of therapy. The work deals with the investigation of the
levels of MRNA TLR2 and TLR4 expression in the tissue
of eutopic endometrium in women with endometriosis and
infertility in comparison with women afflicted with infertil-
ity of a tubular character with the aim to define the role of
TLR2 and TLR4 in the development of infertility in case
of endometriosis. The study was conducted by means of
polymerase chain reaction (PCR) real-time method. The
results of the study are indicative of an increased TLR2
and TLR4 expression (especially TLR2) in the endome-
trium in women with endometriosis. The results obtained
may be indicative of an important role of TLR2 and TLR4
in the development of endometrioid ectopia and should
be considered while treating infertility in women with
endometriosis.

Keywords: mRNA, toll-like receptors, TLR2, TLR4,
endometrium, endometriosis, infertility.

PE3IOME

SKCHPECCHS mRNATLR2 u TLR4 B TKAHHA OH-
JOMETPHUSA Y )KEHIIIMH C DHAOMETPHO30M,
ACCOIMNPOBAHHBIM C BECIIVIOAUEM
Konauas I /1., Yonsk B.B., Kambimnbriii A.M.
bykosunckuii cocyoapcmeentbiil MeOUyUHCKULL YHU8epcu-
mem, Yeprosywl, JIb808CKUL HAYUOHATLHBIN MEOUYUHCKULL
yrusepcumem um. /1. Ianuykoeo, 3anopooicckuil 2ocyoap-

CMBEeHHbLIL MeOUYUHCKUL YHugepcumem, Ykpauua

OHIOMETPHO3 SBISETCS 3HAYMMON METUIMHCKON M co-
LUATIbHON POOIEMOH, TaK KaK ITOpaskacT )KEHIIMH PErpo-
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JYKTUBHOTO BO3pPacTa W BBI3bIBAET OECILIOANE, KOTOPOE
XapakTepu3yeTcsi HU3KoH 3(PPEeKTUBHOCTHIO JicucHUs. B
nocieaHee BpeMsi OOJbIIOe BHUMAHKE YJCINSEeTCsl MeXa-
HU3MaM BPOXKJIEHHOTO MMMYHHTETa, KaK BO3MOYKHBIM
MeuaTopaM pa3BUTHS SHIOMETPHO3a U MUIICHSAM Tepa-
nnu. B pabote onmcansl nccienoBanus ypOBH KCIIPECCH
MPHK TLR2 1 TLR4 B TKaHU 3yTOIMYECKOTO YHIOMETPHUS
Y JKCHILUH C HIOMETPUO30M 1 OECIIONUEM B CDABHEHUH C
JKCHIIUHAMU ¢ OCCILIOANEM TPYOHOTO XapaKkTepa C IeIIbI0
onpenenenus ponu TLR2 u TLR4 B pa3sutiu Oecrutonust
mpu 3HA0MeTpuo3e. McenenoBanus NpoBOAMINCE C HC-
nosb3oBanueM Merona [P pean-taitm. Pesynbrare! uc-
CIIeZIOBaHUS CBUICTEIILCTBYIOT O TIOBBIIIICHUH 3KCIIPECCUU
TLR2 u TLR4 (ocobenno TLR2) B Tkauu sHIOMETpHS
JKeHIIUH C 3HJ0MeTpuo3oM. IlonydeHHble TaHHBIC yKa-
3BIBAIOT Ha 3HauMMyto posib TLR2 u TLR4 B passutun
9H/IOMETPHOUIHBIX HKTONMUHN M OeCIonus y >KeHIIUH C
9H/IOMETPHO30M.
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9bmIgA@mombom  Jognol s@SLO Y yMmABomdbom
35dm{ 3990 9dg0mdslinsh dgosdgdbom. asdm33-
935 ho@domgdymos 3meodgmsbyemo  xokgy®o
AgoJ3ools Ggog-msodols Igmmeon.

3odmgaobs, Mmd TLR2 ©s TLR4 gJlsdglos 0do-
BgoL (goblogymmgdbon TLR2) gbpmdgdmoqdols
Jbmgoendo Joengddo gbpmdg@mombom. domgdbyaro
‘dgegagdo dogmomgdl TLR2 s TLR4-0ls d609-
3bgemmgeb @manbg 9bemdgB@oygmmo gJdm30gdols
s 9dgzo@mdols gobgomomgdsdo gbomdgd®mombom
o3RS YE  Joargddo.
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PE3YJIBTATBI U DOPEKTUBHOCTb UMIIVIAHTAIIUU KEPAPUHT
C IOMOUBIO ®PEMTOCEKYHAHOI'O JIASEPA ¥ ITAHMEHTOB C KEPATOKOHYCOM

3uabda A.A.

Epesanciuii cocyoapcmeennwiii meouyunckuil ynusepcumem um.M. I'epayu,
Meouyunckuii Llenmp “Lleneasum”, Apmenus, Epesan

Keparokonyc siBisieTcsi OJHUM M3 Hauboyiee pacrpo-
CTpaHEHHBIX B APMEHHUH JieTeHEPaTUBHBIX 3a00JIeBaHUI
poroBuIlbl. XapakTepHBIM JJIsl KEPATOKOHYCA SBIISIOTCS
SHAYUTCIBbHOC CHUIKCHUEC OCTPOTHI 3pCHUA Y TAIUCHTOB
B pe3yJbTaTe Pa3BUTHS JIOKHON MUOIIUY, IIPABUIBHOTO
1 HCTIPAaBUJIBHOT'O aCTUIrMaTu3Ma U IOMYTHCHUS pOTOBU-
el [11]. Hauano 3abosneBanusi XapaKTepHO JJisi BTOPOi
U TpeThel JeKajbl )KU3HHU; IPHU 3TOM, B OOJIBIIMHCTBE
cly4yaeB MMEET MecTO OuiiaTrepalbHOe TeueHue 3a0o-
neanus [9].

Jlo Hacrosiiero BpeMeHH, OCHOBHBIMH METO/IaMHU KOp-
PEKIMH U JICYCHHsI KEPAaTOKOHYCa CUUTAIINCH ONITHYECKHE
OUKH, )KECTKHE KOHTAKTHBIC JIMH3bI U OTEPAMOHHOE
BMENIATENIBCTBO - KepaToruiactuka. OHaKo, B HACTOS-
iee BpeMsi, B 0 TaIbMOJIOTHYECKYIO IPAKTUKY HIMPOKO
BHEJIPEHBI U TOJIOKHUTEIBHO 3apEKOMEHI0OBaIN Cce0s
HOBBIC METOJIbI JICUCHHS M KOPPEKIIMH KepaTOKOHyca:
KPOCCJIMHKHHT POTOBHUIIBI, UMIUIAHTALINSI POTOBHYHBIX
CTPOMAJIbHBIX CETMEHTOB M (paKMYHBIX HHTPAOKYJISIPHBIX
JIMH3, IEPCOHATM3UPOBAHHAS JIa3epHast KOPPEKIUs 3pe-
HUSI C KPOCCIMHKUHTOM. Hapsiy co cTojIb MHOTOUHCIICH-
HBIMH METOJIAMH JICUCHHUSI U KOPPEKIMH KepaTOKOHYcCa,
HEBcerJa yJaeTcs BhIOpaTh Hauboyiee ONTHUMATbHYIO
METOAMKY, MTOCKOJIBbKY 110 CEeH JIeHb OTCYTCTBYET YHH-
(GUIIUPOBAHHBIA MOJAX0J XUPYPTHUECKOTO JICYCHUS
pa3IMYHbIX CTeNeHel KkepaTokoHyca. PaccMarpuBast pas-
JIMYHBIC METOJIMKH KOPPEKIIMU U JICUCHUS KEPaTOKOHYCa
T10 OT/ICIBHOCTH, CIIEYET yKa3aTh Ha UX MPEUMYIIECTBA
W HeZlocTaTKU. [Ipy KPOCCIMHKHUHTE 10CTUTACTCS JINIID
OCTAaHOBKa NMPOTPECCUU KEPATOKOHYCA; UMIUIAHTAIIHS
(akMYHBIX UHTPAOKYIISIPHBIX JIMH3 UMEET JIUIIb 3 PeKT
KOPPEKIMHU 3peHHs. B To Bpemsi Kak NMpH UMILIaHTALUH
POTOBHUYHBIX CEIMEHTOB HaOJIOIal0TCsl OTHOBPEMEHHO
00a > dekra: cradbuausais TeUCHUs 3a00JCBaHUS U
yaydmeHue ocTpotsl 3penus [10]. I[lepBbie TUITBI HHTpa-
CTPOMAJIBHBIX POTOBUYHBIX CETMEHTOB OBbLIN BHE/IPEHBI B
0(TATBEMOIIOTHUYECKYIO TIPAKTUKY JJIsl KOPPEKIIMU MUOTIAH
[3,7]. B To xe Bpems yxe 2004 r., aMmepuKaHCKasi acco-
mmarust FDA (Food and Drug Administration) yreepauia
U PEKOMEHJI0BaJIa MCIOJIb30BaHHE KOHKPETHBIX THIIOB
POTOBUYHBIX cerMeHTOB (Intacs) mpu edeHNH U KOpPEeKIUn
Keparokonyca. [4]. PoroBuuHbie CerMEHTHI KEPAPUHT IS
KOPPEKIMH KepaTOKOHYca OKa3aluch Hamboisiee 3 dek-
TUBHBIMH CpEJY TPOYMX cerMeHTOB [7]. Mmruiantanus
POTOBHUUYHBIX CEIMEHTOB KepapuHT yxe Ooiee 15 mer
HIMPOKO MPUMEHSIETCS] BO BCEM MUPE U Ha CErOHAIHUI
JICHD SIBIISIETCS] COBPEMEHHOM M BBICOKOA(PEKTUBHOM Me-

12

TonuKOM JieueHus keparokonyca II-III craguu. braaronaps
BBCICHNUIO POTOBUYHBLIX CCTMEHTOB KEPAPUHT JOCTHUTACTCA
3HAUUTEIBHOE YIUIOIIEHUE POTOBHIIBI 3 CUET BO3ACHCTBUS
CErMEHTOB Ha neprdepruieckue 30Hbl, YTO MPUBOAMT K 3a-
METHOMY MOBBIIIICHHUIO OCTPOTHI 3peHus. B naHHOM cityuae
3a/IefiCTBOBAH 3aKOH TOJIIIMHBI poroBullsl bapaxepa [6].
OTa MeTo/IMKa, B U3BECTHOM CTEINECHH, SBISETCS YHUBEp-
CaJbHOM, TOCKOJIBKY TIO3BOJIIET OCTAHOBHUTH MIPOTPECCHIO
KEPATOKOHYCa M YIy4YIIUTh WA BOCCTAHOBUTH OCTPOTY
3pC€HUA, TEM CaMbIM YyiIydlias Ka4C€CTBO KM3HU MalUCH-
ToB [1]. B mocnenHue roasl, 61arogapst BHEAPECHUIO B
0(pTaTbMOJIOTHYECKYIO TPAKTUKY ()EMTOCEKYHIHOTO Jia-
3€pa, pe3y/iabTaThl Ollepauy UMILIAaHTAlUU POTOBUYHBIX
CErMEHTOB KepapHHI OKa3anuck 0osee 3P PpeKTUBHBIMH,
4YTo CJICOAYCT OOBSICHUTH TEM (baKTOM, 4YTO B OTIINYHC
oT MaHyaanoﬁ TEXHHUKH, KOTJa pOTOBUYHBIC TOHHCIIN
CO3[aI0TCS MPU MOMOIIM MEXaHHYECKOTO paccliauBa-
TeJsl, MMCHHO ()eMTOCCKYHIHBIH J1a3ep MO3BOJISCT BbI-
MOJHATH TOHHEJIH C BRICOKOM TOYHOCTBIO, C pa3JIMYHbIM
JMAna3oHOM M JUAMETPOM. YCTAHOBJIEHO TaKXke, 4TO
TaKHUEC OCJIOXKHCHUA, KaK JCUCHTPpalUs CCTMCHTOB U UX
SKCTPYy3Usd B paHHEM U MO3IHEM IOCJICONEpPariiOHHOM
nepuoaax, Mpu BBIMMOJHCHHUHN OIl€palvuu C MOMOIIbLIO
(heMTOCEeKyHAHOTO J1a3epa, MPaKTUYECKH He HalIio-
natorcs [2,10,12]. Mcxoas u3 BBIIEU3TOKEHHOTO, B
OOJBIIMHCTBE CITy4aeB XUPYPTH CTAPAIOTCS BHITTONHITH
UMIIIAaHTAllUIO POTOBHUYHBLIX CETMCHTOB KEpapHHI I10-
cpeacTBOM (PeMTOCEKYHIHOTO Ja3epa.

[lenpro HACTOSIIETO MCCIEIOBAHUS SIBUJICS aHAIU3
CTPYKTYPHO-(DYHKIIMOHAIBHBIX TIOKa3aTeNICH Ia3 maiu-
eHTOB ¢ keparokonycom Il cTaauu, KOTOpeIM ObLIa BbI-
MOJTHEHA UMILTAHTAIHSI POTOBUYHBIX CETMEHTOB KEPAPUHT
(heMTOCEKYHTHBIM JIA3CPOM.

Martepuaa u meroasnl. [IpoonepupoBansl 58 rias
MallMeHTOB ¢ KepaTokoHycoM III craauu, KOTOpBIM B
MenununackoMm nentpe “llenrasut” (Epesan, Apme-
HHS) OblJa BBIMOJHEHA MMIJIAHTAIUS POTOBUYHBIX
HHTPACTPOMAJIbHBIX CETMEHTOB KEPAapUHT C MpHUMEHe-
HUEeM (eMTOCEeKYHJHOro ja3epa. JlanHas omepaiusi B
ApMeEHHUH 10 HEJTaBHETO BPEMEHM BBIMOJIHAIUCH JINIIb
SMU30NYECKH, HAa BEChbMa OTPAaHUYEHHOM KOHTHUHICHTE
OOJIBHBIX, HCKIIIOYUTEIHHO 0€3 TPUMEHEHHSI COBpPEMEH-
HOW (PeMTOCEKYH/THOM J1a3epHON TEXHOJIOTHH.

W3ydaeMblii KOHTHHTEHT O(TaIbMOJIOTHYECKUX OOIb-
HBIX C KEPAaTOKOHYCOM [0 U IIOCJIE ONEPalUU MPOIEN
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Axial Curvature

Puc. 1. Tonoepaghus pocosuywr ha mpemueii cmaouu Kepamoxomyca
a) bunamepanvbHbHASL MONOSPAMMA PO2OSUYLI NAYUEHMA C 8bIPANCEHHOU NPOMpPY3Uell;
6) MoOnoOSpaMMa NAYUEHMKU C BLIPAIICEHHOL NPOMPY3Ueti 000UX 21143 ¢ HAIUYUeM IPoepeccuul 3a001e6aHusl;
8,2) 1€80CMOPOHHEe meyeHue KepamoKOHYCa cO 3HAYUMENbHbIM UCIOHYEHUeM YEHMPA PO208ULbl

MOJIHOE CHEUATN3UPOBAHHOE O(PTAIBMOIOIHYECKOE
o0cieoBaHKE C 11€JIbI0 YCTAHOBICHHS CTAJAUU U TeUe-
Hus 3a0oneBaHusA: pedpakTOMETPHIO, KEPaTOMETPHIO,
BHU30METPHUIO 0€3 KOPPEKIIMH, a TaKKe MaXUMETPHUIo,
Tornorpaduueckoe KapTUPOBAHKUE POTOBHIIBI C UCIIONIB30-
BaHrneM 3D MonenupoBaHus POTOBHIIBI C TPUMECHEHHEM
npubopa - Pentacam HR (I'epmanus). ¥V Bcex mamueHToB
auarHoctuposaH keparokonyc III craguu. Bospact
MMallMeHTOB BapbHpOBajl B mpenenax ot 19 mo 29 mer.
[Iporpeccus kepaTokOHYyca 10 OTIEpAIliH BBISBICHA Y 28
MaIUEHTOB, a y OCTAIBHBIX 30 MalMeHTOB MPOTPECCHUs
3aboseBaHus He HaOmronanacek. JlaHHBIe KAapTUPOBAHUS
poroBuiisl nantmenToB ¢ III craaueit keparokoHyca 10
BBITTOJTHEHUS OTIEPAIIMHU C TTOMOTIBIO TOTOTpoda GUPMBI
Carl Zeiss npencraBieHbl Ha puc. 1.

Bcem manmeHntaM omepamus MpoW3BeNCHA OJHUM U
TEM XK€ XHPYyproM Ha EeMTOCEKYHIHOM Jazepe Ziemer
Crystalline (IlIBeitnapus). BeimonHeHa MMIUTaHTALAS
POTOBHYHBIX CErMEHTOB (omgHOTO MM NByX). CHauana
omepalus Mpou3BeaeHa Ha OJHOM, a cmycTa | Hexe-
710, IpU HEoOXOIMMOCTH, Ha MapHOM raszy. Bo Bcex
CiIy4asx olepalnus MpoIja ITajako, 6e3 OCIOKHEHHH.
HalmroneHns mpoBOAMINCH B paHHEM M MO3JHEM II0-
cleomnepannoHHOM Tepruoaax. s omeHku 3P PeKTuB-
HOCTHU MPOBEAEHHON ONepalnu CpaBHUBAIUCH JIAHHbIC
IapaMeTpPOB POTOBHIIBI M OCTPOTHI 3PSHUS 10 U CITYCTS
IIECTh MECSIIEB MMOCTIE OTEePAIIHH.

© GMN

CraTucTHYeCKAN aHAN3 MTPOU3BOIIIIN C UCTIONB30BAHU-
em kputepreB CThIOACHTA U KOMITBIOTEPHOM MTPOrpaMMBbI
SPSS v13 ANOVA.

Pe3yabTarhl 1 ux o0cysknenue. Kak moxasamm pe3ynbrarTst
CTAaTUCTUYECKOTO aHAJIU3a Y UCCIIELyEMOI0 KOHTUHI€HTa
MALMEHTOB UMEJIO MECTO YJIYYIIEHHE BCEX [1apaMEeTpOB
ONTHYECKUX IOKa3aTejed POroBUIbl B OTHOCUTEIBHO
I03/IHEM I10CJIE0NEPALIMOHHOM IIEPUOJIE, T.€. CITYCTs LIECTD
MecsLeB. Pe3ynbrarsl IpOBEACHHbBIX UCCIEI0BaHUHI Npe-
CTaBJICHBI B TaONIHUIIE.

YV BCexX MaIrreHToOB 3aMETHO YBEJIMUMIICS PAJANyC KPUBHU3HBI
poroButisl. [lomydeHsr 1oCTOBEpHBIE TTOKA3aTEIH, CBUIC-
TEIBCTBYIOIINE O TOM, YTO B [TOCIICONEPALIMOHHOM IIEPHO/IE
3aMETHO MOHMKECHA CHJIa MPEIOMIICHUS POTOBHIBI. Y
BCEX OINEPHUPOBAHHBIX IMAIMCHTOB BBISBICHA TCHACHIINSA K
IIPUOCTaHOBKE NIPOTPECCHH KEPATOKOHYCA C OJHOBPEMEH-
HBIM TIOBBIIICHHEM OCTPOTHI 3PEHUSL.

Oco06o0 ciieyeT yka3arbh Ha TO 00CTOSITEIBCTBO, COTIIACHO
KOTOPOMY, IPEIPUHSTHIN HAMU ONIEpaLiMOHHbIHI 10AX0 Ha
OTHOCHTEJIbHO PEIPE3CHTATHBHOM KOJIMYECTBE MAIHCHTOB,
COMMPOBOXKIAJICA BECbMA 3HAYUTCIIBHBIM ITOBBINICHUEM
OCTPOTBI 3pEHHSI, O YEM CBUJICTEIIbCTBOBAII aHAJIM3 BapHa-
IUOHHBIX PAAOB OAHOT'O U TOI'O K€ KOHTHUHI'CHTA 6OJ'IBHBIX,
U, B TIEPBYIO OYEPEIIh, BECbMa HU3KHH MTOKA3aTeIh OITHOKH

(p<0,0005).
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Tabnuya. [lapamempol pocosuysl u ocmpomul 3penusi 60abHbIX ¢ Kepamoxonycom Il cmaduu
€ UMnIaGHmMayuell pocosUUHbIX Ce2Menmos Kepapune 00 onepayuu u cnycms 6 mecsayes

I/ICCJ'le}lyeMl)le nmoxkasareJiu

I'maza ¢ kepaTOKOHYCOM
(n=58) paanyc KpUBU3HBI POTOBUIIBI cnnapr;gzg;)l:::fnnﬂ 0CTPOTA 3peHHUS
JI0 OTIepaLuU 6,9+0,09 49,28+0,7 0,15%0,02
HoGIIe onepam 7,21+0,09 47,1+0,67 0,41+0,04
0,025>p>0,01 0,025>p>0,01 p<0,0005

npumevdanue: p - no ONMHOWEHUIO nokasamejeil nocje onepayuu K coomeemcmeyrouwum noxkasameiim 00 onepayuu

OCULUS - PENTACAM

.
1 c

OCULUS - PENTACAM

TR

T

OCULUS - PENTACAM

Puc. 2. PeS’lemelmbl umniarmayuu poco6UYHbIX CeCMEHIMoe6 Kepapure no OAHHBIM CHUMKOG IH&MQZ)JZ}OZ
Ll) npaesulibHAsl 1OKaIUu3ayusl 00H020 POSOBUHHOCO ceemenma,
6) BbIPDAIICEHHAA NPOMPY3Ul POcOBUYBL C €€ YEHMPATbHbIM NOMYNIHEHUeM U uMnﬂaHmauueﬁ ()(fyx cecmenmos,
6’,2) npaesujlibHasl Ha 2/3 a7y6quz POcosUYbL UMNIAHMAYUSL POSOBUUHbLX CECMEHMO6 KepapuHe

Bcem manpeHTam 1MOBTOPHO MPOBEJCHBI CIEUATH3HPO-
BaHHbBIC METO/IbI UCCIICOBaHHUS (BU3OMETpHSI, aBTOpedKe-
paroMeTpusi, Tonorpaduyeckoe KapTHPOBAHHE POTOBHIIBI ),
a TakiKe, C LIeJIbIO BBISIBJICHHS [NTyOHHBI U JIOKAJIU3aIUH PO-
TOBHYHBIX CETMEHTOB KepapHHT ocyIecTsieHo [llemduror
KapTUPOBaHUE IKTA3UPOBAHHON POTOBHUIIEI (puUC. 2).

Hu B o1HOM ciTyuae, OIUCaHHBIC B IUTEPATYPE OCTIOKHCHUS:
JIMCIIOKAIIMST POTOBUYHBIX CETMCHTOB, MH(DCKIIMOHHBIC WH-
(uIBTpaThl TOHHEICH, He HaOronaucs [ 12].

Takum 00pazom, UcciieyeMble MOKa3aTesii y MalieHTOB,
crpasaromux keparokonycom Il craquu 1o u nocie onepa-
L[UH, CBUJICTENBCTBYIOT O TOM, UTO NPOBEACHHAs! ONeparys
- UMIUIaHTAIMs MHTPACTPOMAJIbHBIX POTOBHYHBIX CErMEH-
TOB KEPapuHI C IIOMOIIBIO (PEMTOCEKYHIHOTO Jiazepa Hc-
KITIOUHMTETBEHO Y BCEX MUCCIIEAYEMbIX OONBHBIX (HE3aBUCHMO
OT BapuabeJIbHOCTH TIOKa3areyiell aBTopeKeparoMeTpHH)
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MPUBOJUT K CYIIECTBEHHOMY YITYYIIIEHHIO OCTPOTHI 3PCHUS
Ha (oHEe yBeNMUEHHUS pajnyca KPUBH3HBI U TIOHHKECHHS
CHJIBI IIPEJIOMIICHHS POTOBOIT 000JIOUKHU. Y BCEX MAIMCHTOB
B IIOCJICOICPALIMOHHOM IIEPUOAE B TEUCHUE LIECTU MECHLIEB
1 OoJiee MMesa MecTo cTaOKIIN3aLHsl PoLecca MPOrPecCruy
KepaTokoHyca. Ha ocHOBaHMH COOCTBEHHBIX pE3yJIbTaToB
ClIelyeT 3aKIIOYUTh, YTO UMILIAHTALUSI POTOBUYHBIX Cer-
MEHTOB ITOCPEICTBOM (PEMTOCEKYH/THOTO J1a3epa MalueHTam
c keparokoHycoM III cranuu siBnsieTcst BEICOKOI(P(PEKTHBHOM
Y MAJIOUHBA3MBHOM METO/IMKOM, OKa3bIBAIOIIEH BbIPaKEHHBII
Je4eOHBI 1 pepaKIMOHHBIA 3(DEKT, TPU TaKOM IPO3HOM
3a00J1eBaHNH, KAaKOBBIM SIBJISIETCS. KEPATOKOHYC.
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SUMMARY

RESULTS AND EFFECTIVENESS OF KERARING
IMPLANTATIONWITH THE HELP OF FEMTOSE-
COND LASER PATIENTS WITH KERATOCONUS

Zilfyan A.

M. Heratsi Yerevan State Medical University; “Shengavit”
Medical Center, Yerevan, Armenia

In our study 58 eyes with III stage keratoconus underwent
surgery using femtosecond laser Ziemer Cristalline (Switzer-
land) intracorneal stromal ring segment implantation (Kerar-
ing). We examine eyes before and after the surgery with the
help of special ophthalmic equipment (visometry, tonometry,
biomicroscopy, ophthalmoscopy autorefkeratometry, pakh-
imetry, and corneal topography). The last measurement was
done with Scheimpflug camera on Pentacam (Oculus). In the
present study there were no intraoperative complications. \We
compared outcomes before and 6 months after surgery. Statisti-
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cal analisys was done with Styudents criteria. It was reviled
that in all patients who underwent the intrastromal corneal
ring Keraring implantation we get statistically significant
improvement of all results.

Keywords: corneal segments, implantation, femtosecond
laser, keratoconus.

PE3IOME

PE3VJIBTATHI U DOPEKTUBHOCTDb UMIIJIAH-
TAIIUU KEPAPUHI' C IIOMOIIBIO ®EMTOCE-
KYHJHOT O JIABEPA ¥ ITAIIUEHTOB C KEPA-
TOKOHYCOM

3nabpan A.A.

Epesanckuii rocyoapcmeennolii MeOuyuHCcKuil yHueepcu-
mem um.M. 'epayu,; Meouyunckuii Llenmp “Lllencasum”,
Apmenus, Epesan

B uccnenoBanny yuacTBoBaim 58 G0JIBHBIX C KEPATOKOHYCOM
TpeTLeﬁ CTaJuu, KOTOPHIM BBITIOJIHCHA OTICpalus UMILIaHTa-
IIMM POTOBHYHBIX CEIMEHTOB KEPApHHI (hEMTOCEKYHIHBIM
nazepom Ziemer Cristalline (IlIBeiinapust). Habmonenns
MPOBOAMIIUCH B PaHHHE U MO3/HUE MOCICONEPAOHHbBIC
cpoku. Hu B 0IHOM citydae HHTpaoIepaloHHbIX U TI0CIIe0-
TNEepaMOHHbIX OCJIOKHEHHH He BhIsIBIEHO. CTaTUCTHYCCKHIM
QHAJTN3 TIPOM3BOJIMIIN C UCTIONB30BaHWeM KputepueB CThio-
JICHTa ¢ TPUMEHEHHEM KOMIbIOTepHO! mporpammsl SPSS
v13 (ANOVA). YuuTsIBaIHCh paiyC KPUBIU3HBI POTOBHIIBI U
CHJIa ee MPEJIOMIICHHS], & TAKIKE TIOKA3aTEeIIN OCTPOThI 3pEHUSI
J10 U TIOCJIC OTiCpalnu. Kak BoisiBrn JAHHBIC CTATUCTUYCCKO-
T'0 aHAJIN3A,  TAKKE 00BbEKTHUBHBIE HCCIIEIOBAHMSI JI0 U ITOCIIC
onepanuu, UMIUIaHTalug THTPACTPOMaJIbHBIX POTOBUYHBIX
CETMEHTOB KePAPUHT Y BCEX MCCIICAYEMbIX OONBHBIX (He3a-
BHCHMO OT BapraOelIbHOCTH MOKa3aresiell aBTopedkeparo-
METPHHN) PUBOJIUT K CYIIECTBEHHOMY YITYUILIEHHIO OCTPOTHI
3penust Ha (JOHE YBEITMUCHHS PajIiyca KPUBH3HBI M TIOHMDKEHHS
CHJIBI TIPESIOMJICHHMST POTOBOM 00ONIOUKH. Y BCEX MAIUEHTOB B
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ALTERED MICROCIRCULATION IN SEPTIC SHOCK

Ratiani L., Gamkrelidze M., Khuchua E., Khutsishvili T., Intskirveli N., Vardosanidze K.

Thilisi State Medical University; Elizabeth Blackwell Hospital, Thilisi, Georgia

Sepsis is a systemic inflammatory response to an infection
which may progress to septic shock. The latter is character-
ized by sustained hypotension despite vasopressor therapy
and is caused by dysfunction in mechanisms that control
vascular resistance. Hypotension and vaso-occlusion pre-
vent adequate oxygen delivery to tissues, leading to organ
failure and death. Mortality in SIRS (Systemic Inflamma-
tory Response Syndrome) is 7-11%, mortality in septic
shock is 45-57% [26]. Clinically, sepsis is characterized
by a severe microvascular dysfunction that persists despite
fluid resuscitation and leads to multi-organ failure even
after normalization of hemodynamics in response to fluid
resuscitation, vasopressors and the treatment of infection.
Experimental results clearly indicate that microcirculatory
dysfunction lies at the centre of sepsis pathogenesis. The
mechanisms involved in microvascular alterations dif-
fer from those involved in the development of systemic
hemodynamic alterations. It has been suggested that mi-
crovascular dysfunction under septic conditions is closely
related to: arteriolar hyporesponsiveness to vasoconstric-
tors and vasodilators, the loss of adrenergic sensitivity and
tone of smooth muscle cells lining the arterioles; increased
capillary permeability that manifests as a breakdown of the
microvascular endothelial barrier; loss of the anti-adhesive
function of endothelial surfaces; coagulopathy; marked re-
duction in capillary density [4]. The endothelium is a major
target of sepsis-induced pathologic events. Endothelial cell
damage accounts for much of the pathogenesis of septic
shock. Vascular endothelial cells are among the first cells
in the body that come into contact with circulating bacte-
rial molecules. Endothelial cells possess mechanisms to
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recognize structural patterns of bacterial pathogens and
subsequently initiate the expression of inflammatory media-
tors, including cytokines, chemokines, and products of the
complement system [78]. In response to these mediators the
endothelium undergoes structural changes, such as swell-
ing, deformation and possibly, apoptosis with detachment
from the vasculature. Thus the breakdown of endothelial
barrier function occurs. Endothelial hyperpermeability is a
hallmark of cardiovascular alterations in severe sepsis that
largely contributes to high morbidity and mortality. The
often devastating clinical consequences of this process are
net extravasation of fluid, a profound decrease in systemic
vascular tone, and collapse of the microcirculation, leading
to distributive shock, acute lung and kidney injury [33].

The results of sepsis on the endothelium regulated vascular
permeability are critical. lipopolisacharids (LPS) cause re-
modeling of the cytoskeleton of the endothelial cells which
results in increasing permeability and vascular leakage.
This effect of LPS at local sites of acute inflammation is
mediated by the endogenous proinflammatory cytokines
interleukin 1(IL-1) and Tumor necrosis factor - o (TNFa)
[5]. Injection of LPS, and IL-1 and TNFa, into the dermis
overlying the cremasteric and rectus abdominis muscles
of rats caused postcapillary venular leakage, which was
neutrophil-dependent. Interestingly TNFa caused much
weaker and less frequent vascular alterations than IL-1
[100]. The finding that TNF caused only minimal micro-
vascular leakage is consistent with the report of Rampart
et al, that TNF did not cause much edema or neutrophil
accumulation in the skin of rabbits unless in the presence of
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the vasodilator prostaglandin E2 (PGE2). There is evidence
that an LPS-induced increase of endothelial permeability
is achieved by enzymatic cleavage of adherens junction
proteins [6]. Moreover, the response of the endothelial
cells to cytokines frequently is combined with an increase
of intracellular Ca?* which is related to contraction and
separation of the cells [20]. Also, some endothelial cells,
activated by oxidative stress, produce reactive oxygen
species (ROS) which destroy other endothelial cells [41].
A number of in vitro studies revealed apoptotic cell death
of endothelial cells in response to sepsis-related factors
such as LPS and TNFa [83]. However, endothelial cells are
relatively resistant to the effects of endotoxin, and several
investigators failed to demonstrate convincing evidence of
endothelial cell apoptosis during sepsis [81]. The result of
all the above alterations at cellular level is the disruption of
the endothelial barrier and the extravasation of liquid and
proteins in the interstitial space, known as capillary leak.
Vascular leakage leads to hypovolemia.

There are other mechanisms involved in excessive en-
dothelial permeability. Gene targeting experiments in mice
revealed that transmembrane receptor tyrosine kinase,
Tie-2 expression during mouse development was restricted
primarily to endothelial cells and their progenitors, the
angioblasts and that Tie-2 signaling pathway was a key
participant in vasculogenesis playing a critical role in the
differentiation, proliferation, and survival of endothelial
cells in the mouse embryo [29]. In sepsis, angiopoietin 1
(Angl), a ligand for the Tie2 receptor, is antagonized by
angiopoietin 2 (Ang2), which is upregulated by proinflam-
matory stimuli during sepsis along with other numerous
vasoactive cytokines and destabilizes vascular endothelium
and increases vascular leakage, consequently, contributing
to sepsis pathophysiology. It was reported that mice engi-
neered to inducibly overexpress Ang2 in the endothelium
developed sepsis-like hemodynamic alterations, includ-
ing systemic hypotension, increased cardiac output, and
dilatory cardiomyopathy. Conversely, mice with cardio-
myocyte-restricted Ang2 overexpression failed to develop
hemodynamic alterations. Transgenic overexpression of
Angz2 disrupts blood vessel formation in the mouse embryo.
In adult mice and humans, Ang2 is expressed only at sites
of vascular remodeling [57,89]. Induced overexpression
of Ang2 caused capillary regression and loss of capillary-
associated pericytes in endotoxemia model 12 hours after
LPS injection [105]. Angl is produced and secreted by
peri-endothelial cells and platelets, whereas Ang?2 is stored
in and rapidly released upon stimulation from endothelial
cell granules called Weibel-Palade bodies [34]. Orfanos
SE et al studied serum Ang?2 levels in critically-ill patients
and investigated potential relationships with inflammatory
mediators and indices of disease severity in a prospective
clinical study, as well as the effect of sepsis-related inflam-
matory mediators on Ang2 production by lung endothelium
in vitro. Patients’ serum Ang2 levels were significantly
increased in severe sepsis as compared with patients with
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no systemic inflammatory response syndrome or sepsis
and associated with disease severity. Revealed strong
relationship of serum Ang2 with serum TNFa suggests
that the latter may participate in the regulation of Ang-2
production in sepsis [90]. Several clinical studies provided
further evidence for Angl and Ang2 as informative novel
biomarkers of morbidity and mortality in patients with
severe sepsis. To justify the use of circulating Ang2 as an
additional routine diagnostic and/or prognostic test more
large prospective clinical trials are required. Inhibition
of the Ang2/Tie2 interaction during sepsis is a potential
therapeutic target [13,69,82].

Insufficient availability of sphingosine 1-phospate (S1P),
a potent barrier enchanting lipid produced by numerous
cell types including platelets, can participate in alterations
in vascular permeability leading to vascular leakage and
compromised endothelial integrity. S1IP might serve as
therapeutic target molecule since it is involved in many
processes that are relevant for sepsis onset and progres-
sion like regulation of vascular integrity and vascular tone
[14,36] and cytokine secretion [90]. Plasma concentrations
of Apolipoprotein M (ApoM), a carrier of S1P, have been
decreased dramatically in sepsis patients, the degree of
decrease reflecting the severity of the disease [50]. Another
potent vascular permeability factor which may contribute
to capillary leak syndrome is vascular endothelial growth
factor (VEGF). Sepsis is associated with a time-dependent
increase in circulating levels of VEGF in animal and hu-
man models of sepsis. Adenovirus-mediated overexpres-
sion of VEGF was shown to exacerbate the LPS-mediated
toxic effects. Elevated VEGF levels were associated with
disease severity and mortality is sepsis patients [97,100].
Another study found that VEGF levels were elevated in
severe sepsis, but interestingly, were low in nonsurvivors.
Low VEGF concentrations were associated with severe
hematological dysfunction, possibly indicating disturbed
VEGF production during severe sepsis [45]. Mobiliza-
tion and differentiation of bone marrow - derived human
endothelial progenitor cells (EPCs) is a mechanism of
repair of injured endothelium. EPCs have been generally
defined as circulating cells that express a variety of cell
surface markers similar to those expressed by vascular
endothelial cells, adhere to endothelium at sites of injury,
and participate in vasculogenesis. EPCs, although heterog-
enous in phenotypical and biological properties [44,102],
are critically involved in maintaining vascular homeostasis
and in mediating macro- and microvascular repair under
both physiological and pathological conditions [61,94,95].:
The release of EPCs from the bone marrow is induced by
up-regulated cytokines. Growth factors such as Angl and
Ang2, VEGF, granulocyte monocyte — colony stimulating
factor (GM-CSF), granulocyte-colony stimulating factor
(G-CSF), erythropoietin (EPO) have been demonstrated
to play crucial role in mobilization and proliferation of
circulating EPCs [3,49,63]. In sepsis animal models,
EPCs have contributed to vascular repair. Clinical trials
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revealed an increase in EPCs in the peripheral blood, even
at early times of diagnosis, and demonstrated that circu-
lating numbers of EPCs were inversely associated with
organ dysfunction in septic patients [10,18]. Severe sepsis
is associated with significant impairment of the endothe-
lial progenitor cell system. This is reflected by increased
EPCs numbers, increased concentrations of proangiogenic
mediators, and reduced proliferative capacity of the cells,
respectively [71].

Recently, endothelial glycocalyx has also been shown to be
involved in sepsis induced microcirculatory dysfunction.
Glycocalyx is a structure at the luminal side of blood ves-
sels consisting of proteoglycans and glycosaminoglycans.
It protects the endothelium against pathogenic insults and
plays an important role in vascular barrier function. As the
interface between the blood and the endothelium, the intact
glycocalyx mediates flow-induced shear stress on endothe-
lial cells, facilitates the flow of red blood cells, limits adhe-
sion of white blood cells and platelets to the endothelium,
prevents transvascular protein leakage [19,87,99]. Due to
its vulnerability, the endothelial glycocalyx may easily be
altered by hypoxia, TNFa, oxidized lipoproteins and other
nonphysiological conditions [65]. Glycocalyx shedding
from endothelium may contribute to the microvascular dys-
function and development of edema in septic patients. The
size of the glycocalyx is markedly decreased in sepsis and
byproducts of its degradation are found in the blood [58,65].
Observational studies in critically ill patients with sepsis
indicate that plasma levels of shed glycocalyx constituents
correlate with disease severity and mortality [40,48,66].
Administration of hyaluronidase, which partially destroys
the glycocalyx layer, mimics sepsis-induced alterations in
microcirculatory perfusion [12]. Early findings about the
nature of microcirculatory alterations during sepsis were
obtained in animal models using intravital microscopy and
laser Doppler flowmetry. Lam et al found a reduction in
perfused capillary density and an increase in non-perfused
capillaries along with enhanced heterogeneity of the blood
flow [51]. These changes in capillaries have since been
found in humans as well. Decreased density of perfused
capillaries and elevated proportion of non-perfused capil-
laries with absent or intermittent blood flow have been
revealed even in fluid-resuscitated patients with adequate
arterial blood oxygenation and cardiac output [23,85].
Importantly, this is a dynamic process, as capillaries with
stopped flow at a given time may be perfused a few min-
utes later [24].

Perfusion of the microcirculation in sepsis is severely
compromised due to several contributing factors: decreased
deformability of red blood cells with inherent increased
viscosity; elevated levels of activated neutrophils with
decreased deformability and increased aggregability due
to the upregulation of adhesion molecules [54]; activa-
tion of the clotting cascade with fibrin deposition and
the formation of microthrombi; dysfunction of vascular

18

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

autoregulatory mechanisms by nitric oxide [2]; and finally,
enhanced functional arteriovenous shunting of the micro-
circulation [42]. These factors lead to tissue dysoxia from
impaired microcirculatory oxygen delivery (and/or from
mitochondrial dysfunction) and progress sepsis to multiple
organ failure. Blood flow through the microcirculation is
dependent upon the erythrocyte deformability: ability of red
blood cells (RBCs) to alter the shape and squeeze through
capillaries. Several studies have demonstrated altered RBC
morphology and rheology (aggregation and deformability)
in animal models of septic shock and in patients with sepsis.
During the refractory stage of shock, nearly all erythrocytes
become crenated spheres [7,73,77,78,88]. In an optical
microscopic examination of blood smears from septic pa-
tients an increased number of abnormal RBCs have been
observed, including echinocytic and spheroechynocytic
transformations, associated with an enhanced aggregation,
decreased deformability in the stomatocytic RBCs and an
increased viscosity in the blood containing echinocytes
[74]. Several factors could be implicated in altered RBC
deformability, including increased intracellular calcium and
decreased ATP concentration, the effects of nitric oxide on
RBC membrane fluidity [8], and a decrease in sialic acid
(SA) in RBC membrane [73]. Increased production of ROS,
decreased antioxidant defenses and subsequent develop-
ment of oxidative stress which is characteristic of inflam-
matory states also affect RBC deformability. Superoxide
anion can cause degradation of RBC membrane proteins
(band 3 and spectrin) with formation of new protein bands.
This reorganization of membrane proteins can decrease
RBC deformability [43]. The aforesaid alterations of RBCs
affects its ability to modulate the microcirculation, which
has been recognized as an important additional function
of erythrocytes besides oxygen transport. Interestingly,
RBCs are considered to regulate perfusion by releasing
vasodilators, such as nitric oxide (NO) and ATP in oxygen
deprived environments. But few investigations have studied
RBC rheology and the microcirculation in septic patients.
Rheologic alterations of RBCs in sepsis lead to decreased
microvascular flow, subsequent local tissue ischemia, and
eventually multiorgan failure [23,27,75,85]. Worsening
of red blood cell deformability is associated with poor
outcome in septic patients [98].

Apart from decreased deformability, reduction in number
of RBCs and development of anemia is also very common
during severe sepsis [84]. The etiology of this anemia is
multifactorial and includes altered erythropoiesis (apoptosis
of erythroid precursors and lower erythropoietin concen-
trations for a given hematocrit) [67,91]. One major cause
presumably is accelerated clearance of erythrocytes from
circulating blood. Increased cytosolic Ca?* activity (which
may result from Ca?* entry through PGE2-activated Ca?*-
permeable cation channels) [46,52] triggers suicidal eryth-
rocyte death (eryptosis), which is characterized by erythro-
cyte shrinkage, blebbing and cell membrane phospholipid
scrambling leading to phosphatidylserine exposure at the
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erythrocyte surface. Phosphatidylserine exposing erythro-
cytes may adhere to vascular walls or may be engulfed by
macrophages equipped with phosphatidylserine receptors.
Adhesion of eryptotic erythrocytes to the vascular wall may
lead to impairment of microcirculation [46,53]. Ceramide
formation, similar to cellular Ca?* accumulation, stimulates
eryptosis. Ceramide may be generated by acid sphingomy-
elinase which produces ceramide from membrane sphin-
gomyelin. Sphingomyelinase is an anzyme stimulated by
platelet-activating factor) [80]. This could be a significant
pathophysiological mechanism leading to anemia and
derangement of microcirculation during sepsis.

Microcirculation is characterized by heterogeneity with
regard to rheologic properties in various organs and tissues.
Heterogeneity of flow helps adequate supply of oxygen
to tissues based on their metabolic demands. However, it
makes certain microcirculatory units more vulnerable to
damage by hypoxia during sepsis. Besides, in almost all
vascular beds, capillary pO2 and haemoglobin saturation
are significantly lower as compared with arterial values.
The microvascular haematocrit is lower than the systemic
haematocrit. This decrease is due to the Fahreus effect that
induces axial migration of erythrocytes near the centre of
vessels, resulting in differential erythrocyte and plasma
velocities [25]. Due to all the above characteristics vul-
nerable segments of microcirculation are more prone to
hypoxic damage. A possible pathophysiological mechanism
underlying the impaired oxygen extraction by tissues, a
prominent feature of sepsis, could be the shut-down of
vulnerable microcirculatory units in the organ beds, pro-
moting the shunting of oxygen transport from the arterial
to the venous compartment leaving the microcirculation
hypoxemic [42]. Microvascular alterations directly impair
tissue oxygenation as suggested by lactate and NADH
levels [1].

Activation of coagulation during sepsis may also play a
key role in the pathogenesis of microvascular dysfunction,
leading to deposition of thrombin in the microvasculature
and a decrease in number of perfused capillaries. TNF and
IL-1 act on the endothelial cells inhibiting the production
of thrombomodulin, antithrombin-III, tissue plasminogen
activator (PA) and heparan sulphate, which leads to the
blockade of plasmin formation and fibrinolysis [76]. When
vascular endothelium becomes damaged during sepsis, lev-
els of endothelial thrombomodulin significantly decrease,
and the body’s ability to convert protein C to activated
protein C (APC) which has antithrombotic, profibrinolytic
and anti-inflammatory properties, also diminishes. The
main effect of protein APC is to reduce the production of
thrombin, by inactivating factors Va and VIII. In addition,
protein C inhibits the influence of tissue factor on the
clotting system, reduces the production of IL-1, IL-6, and
TNF-a by monocytes, inhibits neutrophil chemotaxis, and
promotes fibrinolysis by inactivating Plasminogen activator
inhibitor-1(PAI-1). A number of studies have now shown
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that Protein C levels are significantly reduced in patients
with severe infection [38,56]. Clinical trials have demon-
strated that severe protein C deficiency in septic patients
is associated with early death that results predominantly
from refractory shock and multiple organ dysfunction [31].
There has been no evidence obtained that the exogenous
administration of APC to patients with severe sepsis
improves outcome. On the contrary, it increased the risk
of serious bleeding [59,62]. Other antithrombotic agents
have also not been beneficial, and all have increased the
risk of hemorrhage [64]. Activated endothelial cells, on
the other hand, overexpress the tissue factor (TF) and the
plasminogen activator inhibitor (PAI-1) triggering the exog-
enous coagulation cascade [72]. It has been shown that the
endothelial LPS-induced overexpression of TF and PAI-1
might be regulated by NO [86]. The activated endothelial
cells affect the coagulation mechanism by another way too.
They secrete the von Willebrant factor [16] http://www.
ncbi.nlm.nih.gov/pmc/articles/PMC2895286/ - R20, which
is critical for the adhesion and activation of platelets, and
they overexpress on the cellular membrane agglutination
proteins like E and P selectins [103], which stimulate the
adhesion of platelets and monocytes on the endothelium.
The consequence of these disorders is the formation of
microthrombi which are able to alter the microcirculation
of the capillaries and the perfusion of the vital organs. These
alterations, which are recognized by the clinician as dis-
seminated intravascular coagulation (DIC), are commonly
associated with multiple organ dysfunction, and have im-
portant prognostic implications [55]. Here antithrombotic
role of NO should be mentioned. NO released toward the
vascular lumen is a potent inhibitor of platelet aggregation
and adhesion [72]. NO also can inhibit leukocyte adhesion
to the vessel wall either by interfering with the ability of
the leukocyte adhesion molecule CD11/CD18 to form an
adhesive bond with the endothelial cell surface or by sup-
pressing CD11/CD18 expression on leukocytes. NO down-
regulates the endothelial overexpression and production of
tissue factor (TF) [35,68]. This effect of NO may account
for the remarkable increase in renal fibrin deposits that has
been observed in LPS-challenged rats after treatment with
NOS inhibitors [9]. In addition, and perhaps more impor-
tantly, electrical communication between endothelial cells
may be altered during sepsis. Under normal conditions,
adequate tissue perfusion, matching with metabolism is
obtained by backward communication through perivascular
nerves but also by transmission of information between
endothelial cells which provides electrical communication
between capillary networks and arterioles, a so-called con-
ducted vasomotor response. It has been demonstrated that
membrane electrical changes in arterioles are coupled to
responses in capillary segments. The pathway for conduct-
ing of the electrical signal in capillaries is likely to be the
endothelium, and in arteriolar network — either endothelium
or smooth muscle cell layers [32,37]. This coupling enables
electrical responses originating in either the endothelium
or the smooth muscle to evoke robust vasomotor responses
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along the entire vessel segment and provide coordinated
vasodilation or vasoconstriction of resistance vessels over
a relatively long vessel length [93]. Vascular cell commu-
nication is thought to play a key role in the coordination
of microvascular blood flow control. Experimental studies
have shown that conduction of vasomotor responses in
arterioles may be altered in pathological conditions associ-
ated with microvascular dysfunction during sepsis. Under
endotoxic conditions electrical communication between
microvessels is markedly though reversibly impaired [60].
Increased neuronal NOS (nNOS) activity and the resultant
elevated NO production could be the key factors respon-
sible for the deficit in conducted vasoconstriction along
the arteriole [15].

There are 3 stages in the process of microcirculation in-
jury in systemic sepsis, the first — compensatory of early
reversible stage, the second — progressive or intermediate,
the third — refractory or irreversible. The first phase is
characterized by vasoconstriction of precapillary arterioles
and post capillary venules in response to intravascular
volume depletion. This reaction is mediated by the activa-
tion of sympathetic nervous system and helps maintain
systemic blood pressure. Movement of fluid into or out
of the intravascular compartment is determined by the
hydrostatic and oncotic pressure gradients between the
microvascular and the interstitial spaces. Precapillary va-
soconstriction decreases microvascular hydrostatic blood
pressure promoting the net influx of protein-free fluid from
the interstitial compartment into the vascular compartment.
This is known as “transcapillary refill” [22,28]. A fall in
the plasma albumin concentration appears to reflect dete-
rioration. Hypoalbuminemia is caused by redistribution
of albumin into extravascular space and dilution resulted
from transcapillary refill and fluid administration, as well
as decreased production of albumin by liver, due to fa-
vored hepatic production of acute phase proteins such as
globulines, fibrinogen and haptoglobin. However lowered
serum albumin does not necessarily lead to change in
intravascular colloid-osmotic pressure and the formation
of edema as the decreased albumin is compensated for by
an increase in acute phase proteins. It is clear, that sepsis
induced microvascular alterations, along with cellular
metabolic changes and in particular mitochondrial dysfunc-
tion, play an important role in the development of organ
dysfunction and death in patients with severe sepsis [24,85].
However, the relationship of these alterations to systemic
variables and outcome is still not well defined. Several
clinical studies suggested that microcirculatory alterations
in severe sepsis are stronger predictors of outcome than
global hemodynamic variables. Survival rates decreased
markedly with severity of alterations in the proportion of
perfused small vessels. In multivariable analysis focused
on the early period of sepsis, proportion of perfused small
vessels and lactate were independent predictors of survivale
[92]. Early microcirculatory indices were more markedly
impaired (lower flow velocity and more heterogeneous
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perfusion) in nonsurvivors compared with survivors. These
same early indices, flow velocity and heterogeneity, were
also more markedly impaired with increasing severity of
systemic cardiovascular dysfunction (lower arterial pres-
sure or increasing vasopressor requirement) [30]. In other
studies, vascular density, and especially vascular density
of perfused capillaries, has been associated with outcome,
as well as the heterogeneity index, but not the velocity
in perfused capillaries [85]. More importantly, evolution
of microcirculatory alterations over time also differed in
patients, rapidly improving in survivors but remaining
disturbed in non-survivors [24,85].

In a clinical study by Sakr Y et al. [85] microcirculation
(orthogonal polarization spectral imaging device) was
the only discriminant between those who survived vs.
those who died from multiple organ failure after shock
had resolved. Hemodynamic parameters were similar for
both groups. Organ failure is caused by a combination of
injury to microcirculation and mitochondrial dysfunction
leading to disoxia. Overproduced NO is known to inhibit
mictochondrial respiration during sepsis, reversibly or ir-
reversibly, depending on the duration of NO exposure and
the mitochondrial complex inhibited. Irreversible inhibi-
tion of respiration has been ascribed to the generation of
ONOQOr, though the results of other studies show that NO
itself can cause persistent inhibition of respiration [21].
Although NO inhibits complex IV in a way that is always
reversible, prolonged exposure to NO results in a gradual
and persistent inhibition of complex | that is concomitant
with a reduction in the intracellular concentration of re-
duced glutathione. This inhibition appears to result from
S-nitrosylation of critical thiols in the complex because it
can be immediately reversed by replenishment of intracel-
lular reduced glutathione [17].
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SUMMARY

ALTERED MICROCIRCULATION IN SEPTIC
SHOCK

Ratiani L., Gamkrelidze M., Khuchua E.,
Khutsishvili T., Intskirveli N., Vardosanidze K.

Thilisi State Medical University; Elizabeth Blackwell
Hospital, Thilisi, Georgia

Retrospective data analysis of microcirculation in septic shock
was conducted. Sepsis is characterized by a severe micro-
vascular dysfunction that persists despite fluid resuscitation
and leads to multi-organ failure even after normalization of
hemodynamics in response to fluid resuscitation, vasopressors
and the treatment of infection. Several clinical studies suggest
that microcirculatory alterations in severe sepsis are stronger
predictors of outcome than global hemodynamic variables.
Microvascular dysfunction under septic shock is related to:
increased capillary permeability that manifests as a breakdown
of the microvascular endothelial barrier (factors which may
contribute to capillary leak syndrome include endogenous
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proinflammatory cytokines, angiopoietin 2, vascular endothe-
lial growth factor); arteriolar hyporesponsiveness to vasocon-
strictors and vasodilators, the loss of adrenergic sensitivity
and tone of smooth muscle cells lining the arterioles; loss of
the anti-adhesive function of endothelial surfaces; decreased
density of perfused capillaries (due to several contributing fac-
tors: decreased deformability of erythrocytes and neutrophils;
activation of the clotting cascade with fibrin deposition and
the formation of microthrombi; dysfunction of vascular auto-
regulatory mechanisms by nitric oxide; enhanced functional
arteriovenous shunting of the microcirculation).

Keywords: septic shock, microcirculatory.
PE3IOME

N3MEHEHHUA MUKPOLIUPKYJISALIUU ITPU CEII-
TUYECOM HIOKE

Paruanu JI.P., Famkpenunze M.M., Xyuya I.11.,
Xynumsuiu T.A., Muuxupsesn H.A.,
Bapnocannaze K. JI.

Tounucckuti 20cyoapcmeeHHbLi MeOUYUHCKUL YHUGEPCUMEN,
Tocnumane um. Enuzabem Bnexesen, Tounucu, I pysus

IIpoBenen aHanu3 peTpoCHEKTUBHON U TEKYLIEH HayYHOU
JIUTEPaTypsl IO BOMPOCY U3MEHEHUS] MUKPOLUPKYIISAIIUN
mpu centudeckoM mroke. [Ipoananusuposansl 108 3apy-
0eKHBIX UCTOYHHKOB 3a 1984-2015 rr.

Ha ocHoBaHuM AaHHBIX 0030pa ClexyeT 3aKIIOYUTh, YTO
CEIICUC XapaKTEPU3yETCsl TKEI0M MUKPOBACKYJISIPHOM JHC-
(byHKIMEH, KoTopast IepCUCTHPYET HECMOTPsI Ha BOCIIOHE-
HHE XUIKOCTH, U BEJIET K MOJIMOPraHHOM HEJI0CTaTOYHOCTH
Jaxe MOoCIe HOpPMAJIM3allid KPOBOOOPAILEHHS B OTBET Ha
BOCIIOJIHEHHE JKUJIKOCTH, TIPUMEHEHHE Ba30IPECCOPOB U
nedenne nHpexnmu. CoracHO HEKOTOPBIM KIMHUYECKHM
MCCIIEJIOBAaHUSIM, MOXKHO T10JIAaraTh, YTO MUKPOLMPKYIISITOD-
HBIE M3MEHEHHMS TIPH TSDKEJIOM CeTchce SIBIISIIOTCST Oostee
HaJIOKHBIMHU [TPOTHOCTUYECKHUMH KPUTEPHSIMH HCXO0/Ia, YEM
100aibHbIe TeMOAMHAMHYECKHE MepeMeHHbIe. MUKpo-
BaCKyJISIpHast TUCQYHKIIMS TPHU CENTHYECKOM IIIOKE CBSI3aHa
CO CIEAYIOMUMH (aKTOpaMH: TTOBBILICHHAS KalUUISIpHAsS
MPOHUIAEMOCTb, MPOSIBILIIOIIASICS KaK HapyIIEHUE MUKPO-
LUPKY/IATOPHOTO 3HJIOTEINATIBHOTO Oapbepa; MOHIKCHHAS
YYBCTBUTEJIIBHOCTh aPTEPHOJI K Ba30KOHCTPUKTOPAM H
Ba30MIISITATOPAM, TIOTEPs aPEHEPrHYECKON TyBCTBUTEb-
HOCTH ¥ TOHYCa KJICTOK IVIQJIKMX MBIIII apTEePHOIT; OTEeps]
AHTH-a/IT€3MBHOM (DYHKIIMN SHIOTEIUAIBHBIX TOKPOBOB. K
(bakTopam, CriocoOCTBYIOLIMM CHHAPOMY KalMIUISIPHOM yTeu-
KM OTHOCSITCS 9HJIOT€HHBIE [TPOBOCTIATUTEbHBIC IIMTOKUHBI,
@HTHOTIOATHH 2, BAaCKYJISIPHBIA DHAOTEIUAIBHBINA (akTop
pocra (VEGF). Ymenblenuto konmdectsa nepdy3upyembix
KaIllWULIPOB MOI'YT CHOCOOCTBOBATH CIEAYIOMINE (haKTOPBL:
CHIKeHHE Je(opMabeTbHOCTH SPUTPOLIUTOB M HEHTPO(H-
JIOB; aKTUBALIMS KACKA/Ia CBEPTBIBAHKS KPOBH C 00pa30BaHUEM
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¢$ubprHa 1 hopMHpPOBaHUEM MUKPOTPOMOOB; TUCQYHKIIUS
MEXaHHU3MOB BACKYIISIPHON ayTOPEry/IALMH OKCHIOM a30Ta;
MOBBILIEHHOE (DYHKIIMOHAJIFHOE apTePUOBEHO3HOE LIyHTH-
POBaHKE KPOBH B MUKPOLMPKYJIISILIHH.
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CHUHAPOM TECTUKYJIAPHOI'O JIE®@ULUTA Y MYKXUUH
C CAXAPHBIM JUABETOM 2 TUIIA 1 O’KUPEHUEM

Jlyuyunxmii B.E.

'Y «Hncmumym snookpunonocuu u oomena eewecms um. B. I1. Komuccapenxo HAMH Yxpaunwi», Kues, Ykpauna

YactoTa aHAPOreHOAE(PUIUTHBIX COCTOSTHIH y MY K41H, TI0
Pa3HBIM IaHHBIM, cOocTaBisieT MpuMepHO 30% u siBIsIeTCS
CTPOTO aCCONMMUPOBAHHOM CO CTapeHueM opranmsma [14].
CornacHo pe3ynbTaTaM JUINTEIbHBIX HCCIIEI0BAHUN yCTa-
HOBJICHO, YTO IIPOLEHT MYXXYHH CO CHIPKCHHBIMH YPOBHSI-
Mmu Tectoctepora (T) B kpoBu (MeHee 12 HMOIB/IT) pacTeT
¢ BozpacToM: okoio 1% my»xunH 10 40 set, 6onee 20% - 10
60 et u 6omee 40% - mo 80 net [7]. B psime uccnenoBanuit
MIPOIEMOHCTPUPOBAHA CBS3b HU3KUX ypoBHEH T obmiero
(Tobux) u cBo6omHOTO (TCB) ¥ My>)unH ¢ C/] 2 Trma, Buc-
nepanbHeIM okupeHueM (O), HHCYIHHO-Pe3UCTEHTHOCTHIO
(AP), rIMKHpOBaHHBIM TE€MOTIOOMHOM U CHMIITOMAaMH
runoronanmsma (I'T) [9]. JloHruTyanHaIBHBIE HCCIENO-
Bauus (MMAS u MRFIT) cBUIETETBCTBYIOT, YTO HU3KHE
ypoBHH ToOm1, TcB M cekc-CTepoua-CBA3YIOmero rody-
nuHa (CCCT) ABIAIOTCS MPEIUKTOPaMHU U HE3aBHCUMBIMU
(axTopamu prcka pazsutus CJ] 2 tuma y myxuunH [5,8].
CaxapHblif [uabeT IBIIETCS OMHIM U3 CaMbIX PaCTIpOCTpa-
HeHHBIX 3a0oneBanuil: B 2012 rogy oH OBUT AHATHOCTH-
poBaH y 22,3 MiH. Ju1L, 3T0 okono 7% Hacenerus CLIA
1 SIBIISICTCS IPHYUHOMN 176 MIIpA. ZOIIapoB MPAMBIX # 69
MJIPA. TOJUTapOB KOCBEHHBIX pacxomoB [6]. C/I 2 tuma co-
crapiseT 90-95% Bcex cirydaeB quaberta [ 12] n Habmronaet-
Cs1 €ro MOCTOSIHHBIN pocT. Hu3kuil ypoBeHb TECTOCTEPOHA
ACCOIIMUPYETCS C TOBBIIMICHHON PacpoCTPaHECHHOCTHIO
3a00JIeBaHNH, Pa3BUBAIOIINXCS Y MYKUHH CTapIINX BO3-
PACTHBIX TPYIII: CEPACIHO-COCYTUCTHIMH 3a00JIEBAHUSIMH,
OXXHFPEHHUEM, CaxapHBIM THabeToM 2 THIIa, apTepHaIbHOMN
runeprersueii (Al') i moBBIIIEHHON cMepTHOCTHIO [13]. Y
MYXYIHH CPETHETO BO3PACTa HU3KHH yPOBEHB TECTOCTEPO-
Ha B KPOBHU TAKKE ABIIACTCS MPEIUKTOPOM PHCKA PA3BUTHUS
METa0OJIIMIECKOTO CHHAPOMA U €T0 COCTABIISIONIMX, ITPHU-
YEeM PHCK Pa3BUTH a0IOMUHAIIBHOTO 0XKUPEHHNS Y HUX BO3-
pacrtaer B 2,7 pasa, C/] 2 tuna - B 2,1 pa3a, apTepuaasHOI
THIIEPTeH3MH - B 1,8 pasa, runepmunuaemun - B 1,5 paza o
CPAaBHEHMIO C MYKUYNHAMU C HOPMaJIbHON KOHLIEHTpaluen
T B xpoBu [10]. Hecmotps Ha TO, uTO CBsI3b MexIy VP 1
HU3KUMH YPOBHAMH T 00yCIIOB/IEHa HE TOJIBKO BINSHHEM
OXKMPEHHMS, BUCIEPATTbHO-a0I0MUHAIbHAS JKUPOBAst TKaHb
SIBJISICTCS CYIIECTBEHHBIM KOMITIOHEHTOM 3TOTO «IIOPOYHOTO
KpyTray, IpHYeM B3aNMOCBS3b SBIISETCS ONHAIIPABICHHOH,
MIOCKOJIBKY ITa/ICHUE MAcChl TeJla U MOBBIIICHUE YPOBHS T
B KPOBH Ha ()OHE TECTOCTEPOH-3aMECTHTEILHON Tepannuu
(T3T) mpuBOAST K yMEHBIIEHHIO TTOKa3areneit P [11].

VY rUmoroHagHBIX MY>KYHMH TECTOCTEPOH3aMECTUTEIbHAS
Tepamsi peBepCUPYeET YaCTh HEOIArONPUATHBIX Tpodrteit
pucka pa3sutus CIl u atepockieposa [11]. T3T ymensma-
€T TOTaJbHYIO )KHUPOBYIO Maccy Tena 'y MmyxuuH ¢ [T ny
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CTAPEIOLINX MYKUHH, UTO SIBIISICTCS OATBEPKACHIEM T10-
TEeHIUUpYToIei poiu nepunura T B pa3BUTHH OKUPEHHS.
B TO xe Bpemsi, Takux pabOT HEZOCTATOUHO U OCTAETCS
psi mpOOJIEMHBIX BOIPOCOB: B TIOJIHOM Mepe HE BBICHE-
HBI MAaTOTEHETHYECKNE MEXaHU3MBbI, JIEKAIHe B OCHOBE
B3anMocBs3eil CIl 2, oXUpeHws U aHIPOTeHOACPHUIINTA;
HETIOHSATHO OOYCIIOBIICHA JIM 3Ta aCCOIManus 00paTUMOit
MPUYNHOMH, JINOO B OCHOBE €€ JIKUT B3aUMOCBS3b C Ha-
CIIEZICTBEHHOCTHIO, COCTOSTHIEM OOIIIETo 310POBbhs, 00pa-
30M KH3HH, (PaKTOPaMU OKpPY’KaroIlel cpepl.

Ienb uccnenoBanus - u3yueHne QyHKIHMOHATIBHOTO CO-
CTOSIHUSI THIIO(HU3aPHO-TI0JIOBOM CHCTEMBI Y MYKYHH
CTapIIMX BO3PACTHBIX IPYII, CTPAJAOIINX CaXapHbIM
nuabeToM 2 Thma ¢ BUCIEPATbHO-a0OMIHATIHLHBIM OXKH-
peHreM u 6e3 Hero.

Marepuana u metoasl. O6cnenoBano 89 My»X4YUH B BO3-
pacte 46-76 net (cpeanuit Bo3pact 58,1+4,3 ner) ¢ C/ 2
THIIA, JUINTEIFHOCTHIO 3a00meBanus oT 1 roma 10 12 Jer.
OO6cnemoBaHHBIE MYKUYMHBI OBUTH pa3eIeHbl Ha TPYIIIIBI
B 3aBHCHMOCTH OT HAJIMYUS WIN OTCYTCTBHS OXKHUPCHUS
(mamekca maccol Tena (MMT) - >28 6amnos, BO3, 1997)
U CHHIpOMa TeCTHKyIsipHOU HemoctaTtogHocTH (CT/I)
(cuMIITOMBI aHAPOTEHONE(DUITITA B YPOBEHB TOOII B KPO-
Bu <10,4 Hmomns/m) [3]. [na oneHkn (PyHKIIMOHATHFHOTO
COCTOSIHHS THITO()U3aPHO-TIOJIOBOIT CHCTEMBI OIPEIeIISUITH
B KPOBH KOHIIEHTPAITHIO OOIIETO  CBOOOIHOTO TECTOCTE-
powna, actpanuona (E,), morponnna (JII) pannonmmymo-
jorndyecknuM Metogom. OOce0BaHHbIE TAIMEHTHI OB
pasnenensl Ha 4 rpymmsl: [ rpymma — mysxunas ¢ C/1 2 Trma
u oxxupenneM (n=21); Il rpynma - myxunast ¢ C/] 2 Tuma
6e3 oxuperns (n=23); 11l rpynma - myxuwas! ¢ C/] 2 Tuma
c oxxupenuem u CTJ (n=23); IV rpymma - my»xawusst ¢ C/1 2
tuna 6e3 oxxupenus ¢ CTI (n=22). KorTponsHyo rpymiry
cocraBui 40 My>X4rH 6€3 caxapHOTO TruadeTa, OKUPESHUS
1 TIOJIOBOH THUCYHKINH B Bo3pacTe 45-73 roxa.

Cratuctuueckas oO0paboTka JaHHBIX IPOBEJCHA IO-
CPEICTBOM TIaKeTa CTATHCTHYECKHUX IpuiokeHuil Excel
C BBIYHCIICHHEM CpenHel apudmMeTHdeckord M CTaHmapT-
HoOM ommOkn (M+m). JlocTOBEpHOCTh pa3HHUIIBI MEXIY
MOTYYEHHBIMH PE3yJIbTaTaMHU OLEHUBAIN MO KPUTEPHIO
CrprozenTa. Pazinnane Mex 1y cpaBHUBAGMBIMH IPYIITAMH
CUUTANIOCH TOCTOBEpHBIM 1ipH p<0,05.

Pe3yabTaThl M uX 00cyxaeHUe. OnpeeieHre KOHIICHTPa-

1 ToO11 B KpOBH TIOKA3aJ10 JOCTOBEPHOE CHIDKEHHE CPEi-
HHX [TOKa3aTeNel y MaleHTOB BCEX 00CIIEI0BaHHBIX TPYIIIT
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10 CPAaBHEHHIO C NTOKA3aTeNIIMU KOHTPOIBbHON IPYIIIHI (Ta-
osmuia 1). Hanbomnee Hu3kuii cpeHU yPOBEHb OTMEUAIICS
y manuentoB ¢ CJ[ 2 tuna, oxxupenuem u CT]l, nmpuuem
HaOJIIo1aN1ach TOCTOBEpHAs Pa3HUIA MEX/y MOKa3aresi-
mu III u IV rpynn (Tabnuna 2). OTMEueHO JOCTOBEPHOE
CHUKCHHUE CPEeJHUX ypoBHEH TCB y NallMeHTOB BCEX Py
[0 CPABHEHHIO C MOKAa3aTeIsIMH KOHTPOJIBHOM I'pyNIbI
(tabmuupl 1, 2). Hanbonee HU3KMil ypoBeHb rOpMOHA Ha-
onronancs y nauuentos 11 rpymnrisl, 0HaKO JOCTOBEPHOI
Pa3HUIBI MEXly CPEIHUMH YPOBHAMH B TpyIIax HE OT-
Meuanock. Heo6xoauMo oTMETUTB, uTo y manueHToB ¢ C/J
2 TUNa, OKMPEHUEM U aHJIPOTCHOC(UIIUTOM OTMEYAIOCH
HauOOobIIIee KOJTMYECTBO MAIIUEHTOB C HU3KMMH YPOBHAMHU
TcB B KpoBH, @ HAUMEHbIIIEE UX KOJINYECTBO OBLIO CpeIH
my>kuuH ¢ CJ] 2 tuna u oxupenuem (I rpymnma).

Cpennuii yposens E, B kposu y nauuentos ¢ CJI 2 tuna
U O)KHPEHHEM MPOSIBIJI TEHJCHIMIO K MOBBIIIEHUIO 110
CPAaBHEHHUIO C aHAJIOTMYHBIM MOKa3aTesieM KOHTPOJIbHOMN

MEJTUIIMHCKUE HOBOCTHU I'PY3HUU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

rpynsl (tabnuna 1). Y namuenros I, 1T u IV rpynn no-
CTOBEPHOTO yBEIMYEHUsI CPEAHUX TT0Kasarelel E, B kposu
He oTMevasnoch (Tabnuupsl 1, 2). AHaJIN3 MHMBUTYaTbHBIX
NoKa3zaresieil BBISIBUII, YTO BO BCEX Ipyrmnax ObUIM Haiu-
EHTBI C BBIPAKEHHBIM TIOBBINIEHUEM KOHIEHTpauuu E,
(6onee 50% ot mokazarest BepXHeH IpaHUIbI HOPMATTbHBIX
KonebaHmit), OTHAKO TaKUe MAIlUeHThI IpeBatupoBaau B [V
rpymne (5 manueHToB). C 1eNbI0 BBISIBICHUSI OTHOCUTEb-
HOTO aHAPOTCHOACHUIIUTA OTIPEACIIICT KOIDPUIUCHT
COOTHOUICHHS KOHIEHTPALUU OOILIEro TeCTOCTEPOHA U
ypoBHs sctpanuona (T/E,), koTopslii Obl1 q0cTOBED-
HO cHWXkeH y nanueHToB ¢ CI 2 Tuna u OXUpeHUueM
(63,0048,20) u B MeHbIIeH cTeneHu y manueHToB ¢ CJ]
2 tuna 0e3 oxupenuns (112,40+8,16) o cpaBHEeHHUIO ¢
KOHTponbHOW rpynnoit (136,40+11,30). Onpenenenue
xkospdunuenta T/E, kak mapkepa CyOKIMHHUYECKOTO
anaporenoneduura y Mmyxund ¢ CJI 2 Tuma sBisieTcst
OoJiee TIPOCTBIM CHOCOOOM, YeM OIpesieiieHne UHeKCa
OHMOIOCTYITHOTO TECTOCTEPOHA, YTO TPEOYeT CIIOMKHBIX

Tabnuya 1. Konyenmpayus copmonos unoghusza u nonoswvix sxceines y 00¢cie008aHHbIX NAYUEHMO8
¢ C 2 muna 6 3a8ucumocmu om HAAUYUS UYL OMCYMCMEUS OHCUPEHUS

I'pynna nanueHToB Crar. T obm, T cB, nr/mJ E., nmMoun/a JIT, ME/a
MmoKa3areJib HMOJIb/JI 2
Mzm 9,7+0,7 10,6£1,7 0,28+0,08 3,9+0,7
CA 2 Tuna ¢ n 21 21 21 21
OKUPCHHEM
p <0,001 <0,01 0,05>0,1 >0,5
Mzm 11,9+1,0 12,1£1,3 0,16+0,05 5,0£0,7
C/I 2 tumna 6e3 n 23 23 23 23
OXMPCHUA p <0,001 <0,02 >0,5 >0,2
p, <0,02 >0,2 >0,2 >0,2
KouTposbHas M+m 19,9+1,8 16,7+1,9 0,14+0,02 4,2+0,5
rpyrma N 40 15 28 34

npumevanue. p - N0 CPAGHEHUIO C KORMPONbHOU 2PYANOU, P~ NO CPAGHEHUIO C 2PYRNOLL C 0JCUPEHUEM

Tabauya 2. Konyenmpayus 20pMoHo6 2uno@u3sa u noI06wix diceies y 00C1e008aHHbIX NAYUEHMO8
¢ C1 2 muna, oocupenuem u naruuuem/omcymcsuem CT]

Tpynna Crar. nokasareib T obm, T cB, nr/mJ E,, nmMoan/a JII, ME/a
NMAIHEeHTOB HMOJIb/JI
CJ1 2 tuma ¢ Mzm 7,2+0,3 9,1+0,6 0,16+0,06 3,7+£0,7
OXKMPCHUCM 1 n 23 23 23 23
CTA P <0,001 <0,001 >0,5 >0,5
Mzm 8,9+0,4 10,0£0,9 0,2+0,04 5,1£0,5
C,Z[ 2 tumna 0e3 n 22 22 22 22
OXKHUPECHHUSI C
CTI p <0,001 <0,01 >0,1 >0,1
P, <0,001 >0,2 >0,5 >0,1
KonTponbsHast M+m 19,9+1,8 16,7£1,9 0,14+0,02 4,2+0,5
rpynma n 40 15 28 34

npumeuarnue: p - no CPAGHENUI0 C KORMPOLbHOU 2PYRNOL; P - NO CPAGHEHUIO C 2PYINOLL C OdCUPEHUeM
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MaTeMaTH4eCKuX pacueToB. [lonmyueHHbIe pe3yiabTaThl
KOHIICHTPAIMH MOJOBBIX TOPMOHOB B CHIBOPOTKE KPOBH Y
00CTICZIOBaHHBIX MAIMCHTOB CBHUICTCIBCTBYIOT O HATMIUU
HE TOJILKO a0COJIFOTHOTO, HO M OTHOCUTEIIBHOTO aH IPOTeHO-
nedurmra y myxuun ¢ CJI 2 tuna. Cpenuue yposau JII' B
KPOBHU MAIMEHTOB 000MX TPYIII HE OTINYAIIICh JOCTOBEPHO
OT TOKa3aTesieil KOHTPONBbHOM Tpymnmel (Tabmuus! 1, 2).
Amnanu3 yposueii JII' y oTnenpHbIX OONBHBIX YKa3bIBaeT HA
MOJIUMOP(U3M JaHHBIX - HAOJIFONAIUCH KaK MMOBBIIICHHBIC,
TaKk ¥ HOpMaJbHbIE YPOBHH TOPMOHA. DTU JaHHbIE CBHUJIE-
TEJILCTBYIOT O COUYCTAHHOM TOPAXXEHUH IEHTPATbHOTO U
nepu()epHICCKOro 3BEHBCB TUIMO()U3APHO-TOHAIHON CHCTE-
MbI ¥ CHIKCHHUH €€ (D)YHKIIHOHAIBLHOM aKTUBHOCTH Y YacTH
00cIeJOBaHHBIX MAllEHTOB.

CumrnitoMsl anporeHosieduimra - )1, CHUKeHUe TMou10,
SHEPTUYHOCTH, TOBBIIICHHYIO yTOMIIIEMOCTb, JICIIPECCUB-
HO€ HacTpOEHHE, HapyIIEHHUEe KOTHUTUBHBIX (YHKIHUI,
YMEHBIIICHUE MacChl U CHJIbI MBIIIL HAOIIOAIICh Y BCEX
naruenToB ¢ CTJI (IIT u IV rpynmsr). CornacHo pe3yibra-
TaMm aHanu3a onpocHrka AMS Oosee BbIpaXkeHasi CHMTO-
MaTHKa aHAPOreHOAchUIINTA HAOIIOAAIAch Y MAIUCHTOB
¢ C/1 2 Tuna 1 0)XMpPEHHUEM 10 CPABHEHUIO C MAI[HEHTaMHU
¢ CI1 2 tuna u CT]] 6e3 oxupenus (48,7+1,0 vs 42,1+ 0,7
6astoB coorBeTcTBeHHO, p<0,001). CunTarot, 4To OKUpe-
HHE SIBJISIETCS] OTHUM M3 OCHOBHBIX ()akKTOPOB BO3PACTHOTO
najieHust ypoBHs TectoctepoHa [15]. IlomydyenHsle HamMu
Ppe3yabTaThl MOATBEPANIIN TOCTOBEPHOE CHIKEHHUE CPEIHE-
ro ypoBHs ToO11 B kpoBH y My>k4rH, 001b6HbIX C/] 2 THIa 1
oxupenreM. HeoOXomumMo OTMETHTb, 4TO ATOT IOKa3aTeb
OBUT JJOCTOBEPHO HMXKE, YeM aHAJIOTMYHBIN MOKa3aTelb y
myxuuH, 0onpHBIX CJ] 2 Tuna 6e3 oxupenust. CormacHo
pe3ynbTaTraM HallliX UCCIICI0OBAaHUH, TPOBEACHHBIX paHee,
CHIKEHHBIH ypoBeHb ToO1 B kpoBu Hadmronancs y 39%
obcnenoBanHbIX nanueHtoB ¢ CJl 2tuna, a y My»4uH ¢
CJl 2 tuma u oxupeHueM - B 56,5% ciydaes [1], 6onee
BBIpPXKEHHOE CHIDKeHHe ypoBHeW ToOun Habmomaercs y
nanueHToB, 6osbHbIX CJ] 2 THIA ¢ O)KUPEHHEM U CHMIITO-
Mamu anzporenoneduura. Cpeanue ypoBHu TCB B KpoBH
y 00cIeIoBaHHbIX HAMU MAlMEHTOB ObLIM CHUKEHHBIMH,
kak y myxxunH ¢ CJ[ 2 Tuma u oxXupeHuem, Tak u y
myxauH ¢ CII 2 tuna, oxupenueMm u CT/. YposHu Te-
cToctrepoHa Obun 00paTHO-nponopuoHanbHsl UMT u
OT (r=-0,21 nr=-0,23, coorBeTcTBeHHO). bonee HU3KME
ypoBHHU T B HallleM MCCIIeJOBaHUN HAOIIONAIKNCH Y Ta-
neHToB ¢ oxxupenueM, CJ 2 tuna u CT]I, monteepkaas
JAaHHBIE JINTEPATYPBl O TOM, YTO OKHPEHHE CBSI3aHO C
noBelmieHHON wacTtoToi I'T, a Hanuuue CJl y Myx4uH
acCOLMUPYETCs C MOBBILIEHUEM HU3KUX ypoBHEH T,
ocobenno Tcs [4].

Pe3ynbTarhl Hccae10BaHUS CBUICTENBCTBYIOT O HATMYUN
HE TOJILKO a0COJIFOTHOTO, HO M OTHOCHTEJILHOTO aHJIPOr€HO-
nedunmra y myxant ¢ C/I 2 Tuma, Hapsity ¢ COY4eTaHHBIM
NOpa)XEHHEM IICHTPAIBHOTO U epUu(peprUueCKOro 3BEHHEB
runou3apHO-rOHaTHON CHCTEMBI U CHIDKCHUSI ee (DyHK-
LMOHAJIbHON aKTUBHOCTH.
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SUMMARY

TESTICULAR DEFICIT SYNDROME IN MEN
WITH TYPE 2 DIABETES AND OBESITY

Luchytskyy V.

SI «V.P. Komissarenko Institute of Endocrinology and
Metabolism NAMS of Ukraine », Kyiv, Ukraine

The aim of the study was to examine the level of sex and pitu-
itary hormones in men of older age groups suffering from type 2
diabetes with visceral-abdominal obesity and without it.

The study involved 89 men aged 46-76 years with type-2
diabetes. We analyzed the levels of sex hormones (total
and free testosterone, estradiol) and lutenizing hormone
levels in the blood of men in the survey, depending on the
presence/absence of obesity and androgen deficiency.

Average levels total and free testosterone were significantly
reduced in patients of all groups surveyed. The lowest level
of androgens observed in patients with type 2 diabetes, obe-
sity and androgen. Mid E2 levels only in patients with type 2
diabetes and obesity showed a tendency to increase. Coeffi-
cient of T/E2 was significantly reduced in patients with type
2 diabetes and obesity (63,00+8,20) and to a lesser extent in
patients with type 2 diabetes without obesity (112,40+8,16)
compared the control group (136,40+11,30). The results in-
dicate the presence of not only absolute, but relative andro-
gendeficiency in men with type 2 diabetes.

Keywords: testosterone, type 2 diabetes, men, obesity.

PE3IOME

CUHAPOM TECTUKYJ/ISIPHOI'O JEOUIUTA Y
MYXKYHUH C CAXAPHBIM JJUABETOM 2 THUIIA
N O’)KUPEHUEM

Jlyunukmuii B.E.

I'V «Uncmumym snooxkpunonocuu u obMena eeuyecms um.
B. II. Komuccapenxo HAMH Ykpaunvry, Kuee, Yxkpauna

Llenbro ncciieJoBaHuUs IBUIIOCH H3YYeHHUE YPOBHS ITOJIOBBIX
U TUITO(H3apHBIX TOPMOHOB Y MYKYHMH CTAPIINX BO3PACT-
HBIX TPYII, CTPAAIONINX CaXapHBIM JHAa0eTOM 2 THTA C
BHCIEPATbHO-a0TOMUHAIEHBIM O)KHPEHNEM H 0€3 HETo.

O6cnenoBano 89 myxunH B Bozpacte 46-76 net ¢ C/I-2
tuna. [IpoaHanu3upoBaHbl YPOBHU MOJOBBIX TOPMOHOB
(o0mero u cBOOOJHOTO TECTOCTEPOHA, ICTPAAMONA) U
KOHIEHTpAIMs JIOTPONMHA B KPOBU y 0OCIIEIOBAHHBIX
MYXYHMH B 3aBUCUMOCTH OT HaJIM4HsI/OTCYTCTBUSI OXKHUPE-
HUSI M aHAPOTreHOIePUIIUTA.
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CpenHue ypoBHH OOIIEro U CBOOOAHOIO TECTOCTEPOHA
OBUTH JOCTOBEPHO CHM)KEHBI y MAIlMEHTOB BCEX 00Cieno-
BaHHBIX rpymi. Hanbosee HU3KUI ypOBCHb aHAPOTCHOB
oTMmeyvasicst y nauueHtoB ¢ C/l 2 Tumna, oxXupeHuem u
annporenogeduuurom. CpeHU YpOBEHb 3CTpanUoa B
KpPOBH TOJIBbKO y TariieHToB ¢ CJI-2 1 oxupeHneM moxkasbl-
BaJl TEHACHIMIO K noBbieHuI0. Koapduunent T/E,, Obit
JIOCTOBEPHO CHMXEH y nareHTos ¢ CJ[ 2 tumna u oxupe-
HueM (63,00+8,20) 1 B MEHbIIIEH CTETICHU y MAIUEHTOB C
CJI 2 tuna 6e3 oxupenust (112,40+8,16) o cpaBHEHHIO
¢ KoHTpoJabHOH rpynmnoii (136,40+11,30). ITomyuenusie
pe3ynbTaThl CBUJCTENILCTBYIOT O HAJMYMU HE TOJILKO a0-
COJIIOTHOTO, HO M OTHOCHTEIILHOTO aHJIPOTreHOePUIIUTA Y
myxuuH ¢ CJ] 2 Tumna.
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N3MEHEHMUS KOJIMYECTBA TREC (T-CELL RECEPTOR EXCISION CIRCLES)
Y BOJIBHBIX CAXAPHBIM JUABETOM 2 THUITA

"Uckaxosa C.C., 'Ypazaes O.H., 'Bekmyxamoeros E.JK., 2[[Bopanxu I, /IBopamka M.

3anaono-Kazaxcmanckuil 20cydapemeennwlil meouyunckuil ynusepcumem um. Mapama Ocnanosa,
Axmobe, Kazaxcman, *Meouyunckuii ynueepcumem um. Kapons Mapyunxoeckozo, Ioznans, Honrvua

Caxapwuprit tuabert 2 tuma (CZ12) — 6071e3Hb ¢ XpOHUIECKUM
pa3BUTHEM, XapaKTePU3YeTCs THIePIITUKeMHEH, HHCYITH-
HOPE3UCTCHTHOCTHIO M COMIPOBOXKIACTCS MTOBPEIKICHIEM,
TUCQYHKITEH 1 HETOCTaTOYHOCTHIO PA3IMYHBIX OPTaHOB
U TKaHed [1], B Tom uucie u tumyca. Tumyc siBasieTcs
OCHOBHBIM JTUM(OHUIHBIM OpTaHOM, 00€CTICUHBAIONIIM
TeHepanuio T-KIIETOK, UTPAIOIINX 3HAYINMYIO POJIb B FIM-
MYHHOM OTBETE Ha 4y>KEepOJiHbIe aHTUTeHbI [14].

YcTaHOBIIEHO, UTO caxapHBIH T1A0ET BEET K MOCTETEH-
HOM MHBOJIIOIMY TUMYCa U IOoTepe OONbIIeH YacTH 1o-
ITyJISIIAA THMOIIMTOB, 32 CYET TOTO, YTO N30BITOYHOE KO-
JINYECTBO IJIIOKO3bI BBI3BIBAET alloNTO3 TUMOLUTOB [ 10].
Kpowme Toro, moBBIIIEHHBIN PUCK PA3BUTHS HHPEKINI 1
pakay 6ompHBIX C/12 [22,26] Takke pernonaraeT Hapy-
mIeHue pyHKIIMOHAIBHOM aKTUBHOCTH TUMYyca. ONUCaHbI
MEXaHN3MbI, Y9aCTBYIOIINE B CIOXKHBIX B3aUMOCBSI3AX
MeX1y MH(EKIHeH, MMMYHHBIM OTBETOM, IOBPEX/Ie-
HUEM COCYIHMCTOI CTEHKH M Pa3BUTHEM aTepoCcKiIepo3a
[21]. IToka3aHO, YTO OXKHMPEHHUE, TECHO CBSI3aHHOE C
MeTaboNnYeCKIMU paccTpoiicTBamu, kak C/12 u qucnu-
MUJIEMUS], MOXKET ITOBJIHATH HAa UMMYHHBIE OTBETHI [ 3,20].
3TO CBSA3aHO C TEM, YTO OKUPEHHE YCKOPSET BO3PACTHYIO
WHBOJIIONMIO THMYyCa Ha HECKOJIBKHX YPOBHSX, BKIIIO-
YarOIIUX IMOBBIIICHHBIH alTONITO3 PA3BUBAIOIINXCS THMO-
LIUTOB, CHIKCHHME ITyJIa IPEIIIECTBEHHUKOB T-KIIeTOK 1
COKpaIlleHHE YHCIIa PAHHUX SMUATPAHTOB TUMYca (recent
thymic emigrants — RTE) [18,34].

[To ypoBHto RTE M0HO 0o1IeHUTH BBIOpOC T-KIIETOK TH-
mycoM [11]. RTE — camoe Mon1010€ OJAMHOXKECTBO HAUB-
HBIX T-KJIETOK, SMUTPUPYIOMINAX U3 BUIOYKOBOH XKeIe3bl
Ha nepruepuio, MOIBEPTaBIINXCS TOIBKO HECKOIBKUM
KJIETOYHBIM J€JIEHUSIM TI0CIie BbIXoa U3 Tumyca [13]. Ha
CETrO/IHALIHUI JeHb XOpOIIUM Noka3areneM ypoBHs RTE
SIBIISIETCS BEIMUMHA cofepskaHus T-pernenTopHbIX SKCIH-
suoHHEIX Kouell (T-cell Receptor Excision Circles - TREC)
B mepudepudeckoir kposu [24,28,35]. Onpenencune
rxonneHTpanun TREC sBisercs Hambonee JTOCTYITHBIM
1 MaJIOMHBA3WBHBIM METOJOM B JIHAarHOCTHKE, MOHH-
TOPHHTE W NPOTHO3UPOBAHNU TaKUX 3a00JEBaHUH, Kak
BUY-undexnns, MMyHOIEDHUINTHI U 37I0Ka9€CTBEHHBIC
3abomneBaHus KpoBeTBopHOI cucteMsbl [27]. TREC — a0
CTPYKTYPBI, SIBISIFOIINECS TTOOOYHBIMU MPOIYKTAMH pe-
apamKHpanny BapradebHbIX TeHOB anb(a- 1 OeTa-nenei
T-kjeTouHOTO peuenTopa, korga yacte yyactka JHK
BBIPE3ACTCS, 3aMBIKACTCSI B KOJIBIIO U CIY)KaT MapKepoMm
RTE. CyTh mepecTpoiiki TeHOB 3aKIFOYaeTCs B COMMKe-
HUM CIyJaifHBIX CEIMEHTOB T€HETHUYECKOTO MarepHuaia C
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MOCJIEAYIOIUM 1BOMHBIM pa3peiBoM JJHK u crmBke aTrx
CErMEHTOB ¢ 00pa3oBaHMeM 3pesioro V-reHa. Breipesan-
HBII MEXIY STUMH CErMEHTAaMH TeHETHUECKIH MaTepHa
3aMBIKACTCS B KOJIBIIO M OCTAECTCSA B SMHCOMAaX KIICTKH,
ato U ectb TREC. Ilockonbky JHK B coctaBe TREC He
IYTUTIUPYETCS TIPH JalbHEHIIEM JICIEHUH KICTOK, MX
KOJIMYECTBEHHAS OIICHKA SIBIISIETCS [ICHHBIM HHCTPYMEHTOM
JUTS OTICHKU (DYHKITHH TUMYca [4].

B nacTosimiee BpeMst IMPOKO MPU3HAHO, YTO 3HAYUMYIO
pOJb B pa3BUTHHU, BEDKUBAHUH U Iporiecce quddepen-
UHUPOBKHU T-KJIETOK UTpaeT UUTOKUH — UHTEPIECUKUH — 7
(IL-7), mumdomostuaeckuit paxrop pocrta [8,30]. Ycra-
HOBJICHO, YTO YPOBEHb UPKyIupyomiero [L-7 nospima-
eTCsl B IMM(ONEHNIECKHUX YCIOBHSIX, BKITIOYAIOIINX XPO-
Hudeckyro BUY-1 nnpexnuio, 1 00paTHO KOppeIupyeT
¢ unciom o0mux u HauBHBIX CD4* T-knetok [19,25].
Ha »xuBOTHBIX MOAEIISIX TOKa3aHo, 4yTo [L-7 mpuBOAUT K
MMMYHHOMY BOCCTaHOBJICHHUIO, yBEITMUNBAs Kak BHIOPOC
T-knetok u3 tumyca [16], Tak U 3KCTPATUMUYECKYIO
npoxudepanuto [9]. OrcyrerBue [L-7 1 SKCIIpeccuu ero
PELENTOPOB MPOSIBIISETCS TSHKEITBIM HMMYHOAC(PHUIINTOM
u mumdonenueit [31].

Brlmeyka3anHble TaHHBIE CBUICTEIBCTBYIOT O TOM, YTO
CJ/12 conpoBoxaeTcst He TOJIBKO METa0OIUECKUMH Hapy-
MICHUSMH, HO U HAPYIICHUSIMU B KJIETOYHOM HMMYHHTETE.
OnHaKo B HACTOSIIIIEE BPEMSI HET SICHOTO TIPEZCTABICHHUS O
MEXaHU3ME BOSHUKHOBEHNUS MTATOJIOTHIECKUX N3MEHEHHUH
B THMYCE IpH anadere.

Ienpro mcciieoBaHUs SBUIOCH OIPEJIEICHNE KOJIMYe-
cTBa T-penenTopHBIX HKCUN3NOHHBIX KOJEI y OOIBHBIX
caxapHbIM 1ra0eToM 2 THIA W aHAJIHU3 TTOTEHINAIBHBIX
(hakTOpOB, BAUSIONINX HA THMUYECKUI BEIOPOC.

Marepuan u meroabl. Vccnenoanue npooauwiu y 82
mut;: [ rpynma (n=68) — OonpHBIE caxapHBIM THAOCTOM
2 THIa, MOJyYaBIINEe MOHOTEPANUI0O METHOPMHUHOM
(Glucophage®, Siofor®, ot 500 mo 3000 Mr B ACHB) WU
koMOmHaIuoo MeTdhopmuHa ¢ wHCynnHOM (Mixtard®,
Gensulin®, Humulin®, Humalog® NovoMix®); Il rpymma
(n=14) — 3mopoBrIc nuIa 6e3 ca){apﬁoro nadera (KOH-
Tpoitb). O6e rpyNIbl OBUTH PETIPE3EHTATHBHBI 10 BO3PACTy
1 aHTPOIIOMETPHUYECKHUM ITapaMeTpaM.

YV Ka)k/10TO MaIfeHTa ONPEACIINChH ITIMKEMHS HATOIIAK,
TTUKAPOBAaHHEIN Temornobun HbAlc, 1,5-anruapo-/I-
rmoruron (1,5-anhydro-D-glucitol - 1,5-AG), obmuit
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xonecrepus, JIIIBII-xonecrepun u JIIIHII-xonecrepus,
Tpuruiepuasl U C-nenTun.

KoHIeHTpauo ritoKo3bl U3MEPsIIH ¢ 00pa3iioB BEHO3HOM
KPOBH IO METOJy INIIOKO300KCHIa3bl. JIMNMIHBIN Npo-
(GWIb aHaIM3UPOBANIM C MCIIOJIb30BAaHUEM CTaH/apTHBIX
(bepMeHTaTHBHBIX MeTOOB (001Mii Xonectepun, JIITBII-
xonectepuH, JIITHII-xonecrepun - meTonom xonectepo-
JCcTEpasbl, a KOHICHTPALMIO TPUIIMLEPUIOB - METOIOM
unepodocharokcuaassl). HbAlc (ypoBeHb B HOpME -
4,1-6,0%) aHamU3UPOBATI UMMYHOTYPOUAUMETPHUUECKUM
metonom (Cobas Integra 400/700/800), cranmapTu3upo-
BaHHBIM B cooTBeTcTBUH ¢ IFCC [33].

Konnentpamus 1,5-AG — mapkepa HOCTIPAaHIUATBHON
TUIIEpIIIMKEeMUHN [5], BBIABISIACE C UCIOJIb30BaHUEM
Moau(GUIUPOBAHHOTO (GepMeHTHOTO MeTona [6]. Ha
CeroHANIHUI NeHb ypoBeHb 1,5-AG He ABIsAETCS CTaH-
JTapTHBIM MapKepOM JJIsl KOHTPOJIs [uabeTa, 0MHAKO 3TO
€IMHCTBEHHBIN ITapaMeTp, KOTOPbIH PETPOCIEKTUBHO
ompeensieT 3MU30/bl KPAaTKOCPOUHON MOCTHpaHAH-
aJbHOU THIIEPIIIMKEMHH Y TIAIIUEHTOB C OJU3KUMHU HITH
uenebiMu ypoBHsiMu HbAlc [6]. TloaTomMy cHuKeHME
ypoBHS 1,5-AG peTpoCHeKTUBHO yKa3bIBaeT Ha TUIIEP-
ruKeMu4yeckue anu3oasl (yposeHs 1,5-AG B HOopMme
- 13,8-30,2 mr/n) [6].

Konmnentparuto C-nentuga u3Mepsiiai UMMYHOIH3UMAaTH-
YeCKHM METOIOM ¢ ncnoib3oBanueM DIAsource Immuno
Assay (C-peptide), npousBenenublii R&D Systems, Inc.

KonunuectBennniii ananus I[P ocymecTBasics Ha
LightCycler® 480 System (Roche, Mannheim, Germany),
OBUTH MCIOJIB30BaHbI JUISl ONPECICHUSI CUTHAJIA COCJHU-
Henus (signal-joint sj) TREC u T-knerounslii peuenrtop
anbda xoHctanthl (T Cell Receptor Alpha Constant —
TRAC) B COOTBETCTBHHM C PaHEE U3BECTHHIMU METOJAAMHU
[17,29]. T'enomuyto JIHK sxcTparupoBain U3 MOHOHYK-
JeapHbIX KieTok nepudepuueckoit kposu (Peripheral
Blood Mononuclear Cells - PBMC). Ycunenue TRAC
HCIIOJIb30BAHO B Ka4eCTBE BHYTPEHHETrO KOHTPOIS M
nopmanuzanuu BxonoB JJHK. TP nposogunu B 10 Mk
coaepxanux pactsopos ~ 50 ur JIHK, 1x LightCycler®
480 Probes Master (Roche, Mannheim, Germany),
0,5 MKM Ka)KJ0TO MpsIMOTO M 0OpaTHOTO MpailMepoB U
0,2 mxm FAM-BHQ1 30uzx (Institute of Biochemistry
and Biophysics, Warsaw, Poland). Ilpaiimepsl npsimoro
sjTREC (5’- TGCCACATCCCTTTCAACC -3°) u 006-
patHoro (5’- TGAGAACGGTGAATGAAGAG-3’),
30u7b1 jTREC (5’-Fam-ACCCCGTGCCTAAACCCTGC-
BHQ-1-3") tak xe kxak mpaiimeps npamoro TRAC
(5’- TAACCCTGATCCTCTTGTCC-3") u obparHOro
(5’- ATCGGTGAATAGGCAGACAG-3’) u 301 TRAC
(5’-Fam-TCACTGGATTTAGAGTCTCTCAGC-BHQ-
1-3’) npoBenensl ¢ ucrionszoBanneM Oligo Primer Analysis
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Software version 5.0 (Cascade, CO, USA). YHUKaTBHOCTb
npaiitMepoB U 30HI0B MOATBepKAeHa nmouckom BLAST
(http://www.ncbi.nlm.nih.gov/BLAST/). KonuyectBo ko-
nuii sjTREC n TRAC nonydyeHsl yTeM 9KCTParoisium
COOTBETCTBYIOIIUX MPOOHBIX MapTUH U3 CTaHIAPTHBIX
KPUBBIX, KOTOPbIE OBLIN MOJYUYEHBI IIyTEM CEPUUHOTO
pa3BeieHUs JIMHEAPU30BaHHBIX TUIa3MUJ, COIAEPKAILINX
BcraBku JIHK sjTREC u TRAC. B aTux nemnsix ¢pparMeHTsI
sjTRECs u TRACS 6bun k1onupoBansl B pGEM-T Easy
vectors (Promega, Madison, WI, USA) [15]. BcraBku
ruia3mMu/ ObuK uaeHTHGUIMpoBansl nocpeacTsoM [TLIP u
MO/ITBEPIKICHBI PSIMOIL TTOCIeIoBaTelIbHOCThI0. KoHIIeH-
tpauus sjTREC/ 10° PBMC paccunrana 1o popmyie:

konmuectBo SjTREC
konmmdecTBo TRAC/2

x10°

KoHnenTpanuio uHTEepiaeiiKkiuHa-7 B CBIBOPOTKE U3MEPSITH
MMMYHOSH3UMAaTHYECKUM METOJIOM C HCIOIb30BaHUEM
Quantikine® HS ELISA Human IL-7 Immunoassay, rpo-
n3BozacTBa R&D Systems, Inc.

Craructruyeckyo 06paboTKy JaHHBIX MPOBOIMIN C UC-
nonb3oBaHueM naketa nporpaMMsl « STATISTICA 8.0»
¢dbupmsr StatSoft, Inc. CILIA. Bce pesynbrarsl BhIpaxa-
JIUCb B CPCAHEM 3HAUYCHUU + CTaHAaPTHOC OTKJIOHCHUEC
u meaunana. Tect [llanupo-Yunko Obu1 UCTIONB30BAH IS
OILIGHKH paclpe/iesieHUs] UCCIIE0BAHHBIX TIEPEMEHHBIX.
CTaTUCTHYECKUE THUITOTE3EI MMPOBCPEHBI MOCPEACTBOM
kputepust Kpyckana-Yonnuca ANOVA unu ManHa-
YutHu (B ciydyae HEHOPMAaJIbHOTO paclpeeleHHus ),
tecta CThlofieHTa (B cilydyae HOPMaJIbHOTO pacmpee-
nenus). Ucnonp3oBan aHanu3 koBapuanuu ANCOVA
(analysis of covariance). 3nayenune p<0,05 cunranaoch
CTAaTUCTUYCCKHU 3HAYNUMbIM.

Pe3yabraThbl U UX 00cy:KAeHHe. XapaKTePUCTHKH 00enX
UCCJIEAYEMBIX IPYIIT OTpaXkeHbI B Tabnuiie 1.

YCTaHOBIICHO OTCYTCTBHE JOCTOBEPHBIX PASTUUNN MEKIY
BO3PacTOM MAIMEHTOB, ypoBHsIMHU C-NIeNTHAA U JIUITHIHOTO
npoduis B 00enx rpymnmnax. AHTPOIOMETPUYECKUE MOKa-
3arenn uHAeKc Maccel Tena (MMT) u okpy>KHOCTB KUBOTa
OBUIM CTaTUCTUYECKH BBIIIE B Tpymme ¢ auadberoM. IIpu
CpPaBHEHHH MapaMeTpoOB yIJIEBOJHOrO 0OMEHa oOHapy-
’KEHO, YTO MOKa3aTe I IuKeMuH Hatomak, HbAlc Oputn
JIOCTOBEPHO BbIIIIE B rpyte 60nbHbIX C/[2 110 cpaBHEHUIO
C KOHTpoJbHOU rpynnoi. Torma kak koHmeHtpamus 1,5-
AG B rpymnme ¢ 1uabeToM MO CPaBHEHUIO C KOHTPOJIEM
OKa3aJlach HUXKeE.

Amnanus konrenrpaiuii sjTREC B pacuete Ha 10° PBMC
MoKazall JOCTOBEepHOe cHukeHue y 6onpHbix CJ[2 mo
CPaBHEHUIO CO 37I0POBBIMHU JIMLIAMH (PHUC. 1), B TO ke BpeMs
pasznuuuii ypoBHs IL-7 mexny uccneryeMbIMu rpynnamMmu
HE BBISIBIICHO (pHC. 2).
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Tabnuya 1. Xapaxmepucmuxa epynn

I'pynna ¢ C112 KonTpoabhas rpynna
IMapamerpsbl n=68 n=14
mean=SD, median
Bospacr (11er) 67,5+8,7 63,9+11,5
Pact I 67 69,5
32,945,2* 30,6+3,3
2 s 9 s s
WHpaeke maccel Tena (Kr/m?) 324 30,8
o oc oTa (cm) 106,7+11,8* 101,1+10,7
KPYKHOCTB JKHBOTaA (CM 106.5 99
JmurensHoCTh MuabdeTa (Jier) 7,11;5 8
Tnukemus Hat K (MMOJIB/JT) 7.92,8% 5,040,2
TIIKe arora OJIB/1I 7.2 51
15,5+5,8* 23,043,0
1,5-AG (mr/m) 8.0 24.6
7,2+1,0* 5,3+£0,3
0 1 1 b b
HbAlc (%) 6.9 5,2
O6muii (ur/u) 169,8+36,3 179,5+18,0
IV XOJICCTEePHH, (MT/ 11 167.0 1795
55,6+16,4 56,0+11,9
JHIBIT (mr/mn) 52.0 55 5
83,2+32,2 92,2+12,2
JITTHIT (mr/m) 78.5 91.0
E 18000 —— = g g
& 1000 = —_—
o H
E 14000 g !
® g6
12000 E‘
L]
io0on
4
" s *
3
#0060
2
4000 . 1 s
; I T
2000 0
J— W esiann Wtegpana
o [ 25%-75 -1 0 25%75%
caz KOHTPONEHAR MPnG T et b cnz KoHTponeHas rpynna Trtus-Mare

Puc. 1. Cpasnenue siTREC medsrcdy epynnamu

*- emamucmuyecku 3uauumo p<0,05

Puc. 2. Cpasnenue Il-7 mesicoy epynnamu

VYunTeIBas JaHHBIE IUTEPATYPBI, CBUACTEIBCTBYIONIHE, YTO
OKHUPEHHE, META0OINUECKHIE YXyIIICHHUS 1 TPOIOIKUTENb-
HOCTH anabeTa MOTYT MOBJIHATH HA BBIOpoC T-KiIeTok u3
tumyca [10,21,22,34], HamMu TPOBE/IEH CTATUCTUYECKUI
aHAIN3 JUTS TIOATBEPIKACHHUS, YTO 3TH (PaKTOPHI MOTU(PUIIH-
pytot xonnenTpammio sjTREC B mepugepudeckoit kpou
manuenToB ¢ C/12, momygapimx metdopmuH. bormsasre C/12
ObLIN pa3zieTIeHbl Ha TPU HOATPYIIIBL: C HU3KUM, CPETHUM H
BBICOKHMM I0Ka3aressiMu Bo3pacta, UMT, okpyXxHOCTH Ku-
BOTA, JUIMTEIBHOCTH JuadeTa, MMKeMHUH Hartomak, HbAlc u
1,5-AG. Ing cTaTuCcTHYEeCKO 00padOTKN BKITFOYECHBI HU3KHE
1 BBICOKHE MTOKA3aTeNN UCCIIeTyeMbIX (pakTopoB. Pe3ymbrarst

xoHneHTparmu sjTREC npencrasnens: B Tabmnmie 2.
© GMN

AHanu3 pe3yiIbTaToB MOKA3al, YTO BO3PACT OONBHBIX
CI2 ue Bousiet Ha KoHneHTpanuto sjTREC. I1pu cpaBHe-
HUH [1apaMeTPOB OKUPEHHS BBIBICHO, YTO I10 YPOBHIM
UMT wmexny neyms rpynnamu B xonmmuectBe sjTREC
pPa3HHUIIBI HE BBIABIEHO, onHako yposeHb SjTREC mo-
CTOBEPHO HUXE Yy OONBHBIX ¢ Ooiiee BRIPaXKCHHOH
oKkpyx)HOCTBIO kuBOTa (115,0-132,0 cm). Kak MBI 1
npenmonaranu, koHeHTpanus sjTREC moctoBepHO
BBILIE Yy MAIUEHTOB C KOPOTKOW IJIMTEIBHOCTBIO JHa-
Oeta, ¢ JIyYIIUM [NTMKEMHYECKUM KOHTPOJIEM (C HU3KUMH
YpOBHSAMH ITHKeMHHX HaTommak, HbA ¢ u Gonee BEICOKUM
3HaueHueM 1,5-AG).
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Tabnuya 2. Cpasnenue yposus sf;TREC (10° PBMC) y nayuenmos ¢ C/[2, reuenvix memgpopmurom,
¢ yuemom eospacma, UMT, okpysicnocmu sicusoma, onumensHocmu ouabema,

enuxemuu Hamowax, HbAlc u 1,5-AG

Bo3spacr (J1eT) 42-60 75-89
. 5310,242914,7 4482,3+4495,4
SITREC 5013,0 2625,0
UMT (kr/m?) 22,5-29.4 36,0-43,1
. 4243 ,8+3374,7 4231,6+2862,1
SITREC 2688.,0 3674,5
OKpy>KHOCTb KUBOTA (CM) 79,0-100,0 115,0-132,0
. 5045,5+4265,3* 4362,9+2795,6
SITREC 32850 41765
JmrensHOCTE AradeTa (JIeT) 2,0-5,0 10,0-15,0
. 6299,1+4160,6* 3078,5+2020,9
SITREC 4810,5 2625,0
I'mukemust Haroak (MMOJIb/J) 4,6-6,6 9,4-17,0
. 5552,24+3551,9* 3765,8+2940,2
SITREC 5034,0 2785,0
HbA ¢ (%) 5,5-6,5 7,7-9,9
. 5897,3+4383,9* 3438,9+£2154,8
SITREC 4824.0 3035,0
1,5-AG (mr/m) 19,0-29,7 4,2-72
. 6632,3+4413,9* 3839,842453,5
SITREC 5294,0 3285,0
* -cmamucmuuecku 3Hauumo 015 p<0,05
Tabnuya 3. Cpasnenue siTREC (10° PBMC) mesicoy nayuenmamu ¢ CJ{2
u KOHmMpoavbHoUl epynnoi coenacto pezyromamam ANCOVA
| F | p
Mogens 1
UMT 0,05 0,82
OKpY>KHOCTb KUBOTA 0,02 0,88
I'mroxo3a HaToIaKk 5,02 0,03*
MeTtaboaryecKuii cTaryc 6,61 0,01*
Monens 2
UMT 0,01 0,55
OKpYKHOCTb KHBOTA 0,05 0,82
1,5-AG 6,78 0,01*
Metabonmueckuii cTatyc 4,87 0,03*
Monens 3
UMT 0,10 0,75
OKpYKHOCTb KHBOTA 0,08 0,77
HbAlc 4,18 0,05*
Metabonmueckuii craryc 3,35 0,07

Jns ompeneneHus TPUIHHBI (OOTIIHIA

CTaTyC HJIM YXY/JIIEHHE YIIICBOJHOTO 0OMEHA), BIUSIOIICH
Ha koHmeHTparuio SjTREC y 6ompapix CI2 u nui 6e3

* —-cmamucmuyecku 3Hawumo 015 p<0,05

MeTa00JIMIeCKHI

nuabeTa, MPOBEICH aHAIN3 KOBAPHAIHH C UCTIONB30BaHH-

€M TpeX MOJENEH, IPU KOTOPbIX Pa3HULA KOHUEHTPALUH
sjTREC cunranach, kak 3aBUCHMas iepeMeHHas, a IMT,
OKPY>KHOCTb HMBOTa W TIAPAMETPHI YIIICBOIHOTO OOMEHa:
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mmkemus Haromak, 1,5-AG unu HbAlc ¢ obmuM Mme-
tabommyeckuM ctarycom (CJI2 mmm 6e3 mmabera) - Kak
HEe3aBHUCHUMBIC ITepeMeHHbIe (Tadnmma 3).

Pe3synbrarhl, MoJy4YeHHbIC B MOJEISIX C TIIMKEMHUEH HATO-
mak u 1,5-AG, kak He3aBUCUMBIX ITepeMeHHBIX (Moaenn 1
1 2), TOATBEPININ, 9TO OOIIHIT METaOOINIEeCKHUI CTaTYC,
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cBs3anHbI ¢ CJ12, BusieT Ha pa3nuyus B KOHIICHTPAIUAX
sjTREC mexny ucclienyeMbIMi TpyNIaMu HEe3aBUCHMO
OT JpPYTUX MOKa3aTesel. JlaHHble TpeTbel MOJENH Mpo-
neMoHcTpupoBaiy, uto HbA I ¢ - mokasaresnb XpOHUYECKOM
TUIIEPIIINKEMHH, SBISICTCST (PAKTOPOM, OMPEACISIOIINM
paznuuust sjTREC mexny rpynnamu He3aBHCHMO OT
Ipyrux (GhakTopoB.

[onyueHHbIe HAMH PE3YIBTATHI B IIEJIOM TOATBEPIKAAIOT
JaHHble 0 HeratuBHOM BiusiHuK CJ Ha pyHKIMIO THMYCA,
KaK MCTOYHUKA MMMYHOKOMIICTEHTHBIX T-KJIETOK, ydac-
TBYIOIIMX B PACMIO3HABAHUH U DIMMHUHAIINY 1y KEPOIHBIX
AQHTUTEHOB. ATpo(usi THMyCa OTMeUallach y KpPbIC C Jna-
0eToM, BBI3BAaHHBIM CTPENTO30TOIMHOM [2]. B padote Gruia
AT u coasr. [10] nokazaHo, YTO U30BITOK ITTFOKO3bI MOXKET
NPUBECTH K MOCTENEHHOW MHBOJIIOLUU TUMYCa MyTeM
HOBBILIEHHOTO aromnTo3a JuM@oruToB. [Ipu 3Tom B cTpo-
MaJIbHBIX MaKkpodarax THMyca HaKaruIMBatOTCsl CBOOOIHbIC
YKMPHBIE KUCJIOTHI, B TOM YHCJIC U apaxyA0HOBAasI KUCIIOTA,
SIBJISIOIASICSL CyOCTpaToOM /ISl 9MIKO3aHOMIOB, KOTOPBIE, B
CBOIO OuYepe/ib, MOAYJIUPYIOT aKTMBHOCTh MakpoQaros ¢
1EINbI0 (harONUTHPOBAHUS ATONTHYCCKHUX JTUM(OITUTOR.

Kak u3BecTHO, OoxupeHue siisieTcsi (PakToOpoM, TECHO
CBSI3aHHBIM C CaXxapHbIM quabeToM. MccnenoBanus nocne-
HUX JIET TIOKa3bIBAIOT, YTO MPU OXKHPEHUH HAOIIOAAIOTCS
UMMYyHoJorn4yeckue HapyuieHus [3]. B skcnepumenre, a
3aTeM U B KIIMHUKE YCTAHOBJICHO, YTO Y JIUII C OKUPEHHUEM,
B TOM uuciie pu C/12, THMOTI033 00paTHOIPOIOPIIHOHA-
nen UMT, a konuenrpauus TREC B nepudepnueckux
TUMQOIHUTAX CHUKEHA, KaK M KOHIIEHTPALUs HaWBHBIX
T-xyeTok Mpu OJHOBPEMEHHOM YBEIHUCHUH KOJHMYECTBA
T-KyeToK mamsTH, 4TO yKa3bIBAaeT Ha MPEKICBPEMEHHYIO
WHBOITIOLIUIO TUMYCA MPU OKUpeHuu [34].

Van der Weerd u coaBr. [32] oOHapymin CeIeKTUBHOE
yBennuenne CD4*T-kietok B nepudepudeckoit Kposu,
torna kak konndectBo CD8*T-kieTok OBLIO HOPMAJib-
HBIM, IpHU cHUKEeHHOM conepkanuu sjTREC, a Takxke
BBISIBUJIN TIOJIOKHUTEIBHYIO KOPPEIALHI0 KOJIUYECTBA
CD4 * T-kJIeTOK ¢ ypOBHEM UHCYJIMHA HATOIAK. DTO CBSI-
3aHO C MOBBIIIEHHON NposHdepalreii ToMeoCcTaTHYeCKIX
T-KeToK, KOTOPOi MOT'YT CIIOCOOCTBOBATH MOBBINICHHBIE
T1a3MeHHbIe ypoBHH LuToKuHOB IL-7 1 CCLS.

B HenmaBHeM HCClIEIOBaHUU y JUI] C OKUPEHUEM, Tepe-
YKMBIIMX aTOMHYI0 00MOapANpPOBKY B SIOHMH, BBISIBIICHBI
3HAYUTENbHBIE OOpATHBIC KOPPEISLUN MEXIY KOJHue-
ctBoM sjTREC 1 HEeKOTOpBIMHM MOKa3aTesIIMH OXKUPEHHS
(MUMT, HbA 1c¢), ceiBopoTOUHBIM ypoBHEM C-peakTHBHOTO
Oenka, a passutie CJI2 Takke ObLIO CBSI3aHO ¢ MCHBIITUM
konmyectBoM sjTREC [36].

HccnenoBanusamu ycraHoBneHo, yro C/[2 moBbiaeT puck
Pa3BUTHSI U CMEPTHOCTh OT HEKOTOPBIX 3JI0KaYECTBEHHBIX
HOBOOOpa30BaHwii [ 7], BOCIPUMMYHBOCTD K HHpEKIHsM [21],
YTO BBI3BAHO OciadieHreM T-KJIeToYHOro MMMYHHUTETA.

© GMN

Taxum 00pa3oM, pe3ysIbTaThl POBEICHHOTO UCCIISIOBAHUS
CBUJICTEJIbCTBYIOT, YTO Y OOJIBHBIX CaxapHbIM uabeTom 2
tuna camxkeHno konuuectso sjTREC B mepudepudeckoit
KPOBH I10 CPABHEHHIO CO 37I0POBBIMH JIMI[aMU Oe3 nuadera.
Kpowme Toro, Ha ypoBeHb koH1eHTpanuu sjTREC Baustor
nautenbHocTh C/12, cTeneHp MUKeMUYecKoro KOHTPOJIS.
IIpu 3TOM NpUYMHON CHUXKEHUS dSMUrpanuu T-KIeTok u3
TUMYCa Y OOJIbHBIX CaXxapHbIM Ia0eTOM 2 TUTIA SIBISICTCS
XpOHHYECKas TUIEePIITUKEMHUS.
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SUMMARY

THE DIFFERENCES OF TREC (T-CELL RECEP-
TOR EXCISION CIRCLES) CONCENTRATION IN
TYPE 2 DIABETIC PATIENTS

lIskakova S., 'Urazayev O., ‘Bekmukhambetov Y.,
2Dworacki G.,?Dworacka M.

West Kazakhstan State Medical University, Aktobe, Ka-
zakhstan; 2Poznan University of Medical Sciences, Poznan,
Poland

Aim - to determine the number of sjTREC in type 2 dia-
betic patients and to analyze the potential factors affecting
thymic output.

The subjects of this study were 82 people: group I (n=68) —
type 2 diabetic patients; group II (n=14) — healthy people.
Measurements were taken: fasting glycemia, HbAlc,
1,5-AG (1,5-anhydro-D-glucitol), total cholesterol, HDL-
cholesterol, LDL-cholesterol, triglycerides, C-peptide and
interleukin-7.

Quantification of sjTREC concentration in peripheral blood
mononuclear cells was made by real time PCR.
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The concentration of siTREC/10° PBMC was significantly
lower in the group of diabetes as compared to control, while
the level of IL-7 did not change between both groups.
SJTREC levels are similar in obese group, but higher in pa-
tients with a short duration of diabetes, with better glycemic
control (with low levels of fasting glycemia, HbAlc and
higher 1,5-AG). Analysis of HbAlc covariance, indicator
of chronic hyperglycemia, is a factor which primarily deter-
mines sjTREC differences between the groups, regardless
of other factors.

DM2 modifies sjTREC number in the peripheral blood.
The level of sJTREC concentration is affected by DM2
duration, the degree of glycemic control. Thereby, chronic
hyperglycemia leads primarily to metabolism deteriorations
in the thymus, which results in decrease in its functional
activity.

Keywords: type 2 diabetes mellitus, thymus, thymic
output, TREC.

PE3IOME

NU3MEHEHUA KOJINYECTBA TREC (T-CELL
RECEPTOR EXCISION CIRCLES) ¥ BOJIBHBIX
CAXAPHBIM JIUABETOM 2 TUITIA

U ckakosa C.C.,Ypa3zaes O.H., 'bekmyxamoeros E.)K.,
2JIsopauku I, /IBopanxa M.

3anaono-Kasaxcmanckuii 20cy0apcmeenuviil Meouyun-
ckuti ynugepcumem um. Mapama Ocnanosa, Akmobe,
Kaszaxcman, *Meouyunckuit ynusepcumem um. Kapons
Mapyunxosckoeo, Ilozuanw, [lonvwa

Ilenbro uccnenoBaHus sIBUIOCH ONPEICIICHUE KOJIUYEC-
TBa T-pelenTOpPHBIX DKCIM3UOHHBIX KOJICN Yy OOJBHBIX
caxapHbIM JAMa0eToOM 2 TUMA W aHaJu3 MOTEHIIMAIbHBIX
(hakTOPOB, BIUSIOIINX HA THMHUYECKHIA BHIOPOC.

HccnenoBanbl 68 00NMBbHBIX caxapHbIM quabetoM 2 Tuma - |
rpymma, I (KOHTpONBHYIO) TPYMITY COCTaBUIM 14 370pOBBIX
st 6e3 tuadera. Onpeensutich DukeMust Harorak, HbAlc,
1,5-AG, obrmit xonecrepun, JINIBII-xonectepun u JITTHII-
XOJIECTEPHH, TpUrIHIepu/pl, C-enTH U MHTEPICHKUH-7.
Konmuectsennast orienka koHneHTpanui sj TREC B MOHOHYK-
JICAPHBIX KJICTKaX Meprdepruueckoil KpoBH ObLIa BBIMOJIHCHA
meroznoM IIIIP B pesxxume peanbHOro BpeMEHH.

VYeranoeneno, uto konneHtpamus sjTREC/10° PBMC
JIOCTOBEPHO HHUKE B Ipymnie auadera 1Mo CPaBHEHUIO C
KOHTPOJIEM, B TO BpeMsl KaKk ypoBeHb IL-7 He u3MeHMIICS.
VYpoBhuu sjTREC cxox#u B rpy1ie ¢ 0)XHpEeHHEM, OJTHAKO
BBIIIE y MAI[MIEHTOB C KOPOTKOH JUIMTEIBHOCTBIO 1nade-
Ta, ¢ Jy4IIUM INIMKEMUYECKUM KOHTPOJIEM (C HU3KUMU
YPOBHSIMHU DIMKeMHH Hatoinak, HbAlc u Gosee BbICO-
KM 3HaueHueM 1,5-AG). Ananu3 xoBapuaunu HbAlc,

© GMN

[I0Ka3aTe/lb XPOHUYECKON THIEPINIMKEMUU, SBISCTCS
(hakTOpOM, KOTOPBIH B MEPBYIO OYEpE/b OMpPEACIseT
paznuuus sjTREC mexnay rpynnamMu He3aBHCHMO OT
JpYTrux (pakTopoB.

CJ12 moqudumpyer konmnuectso sjTREC B nepudepuye-
ckoit kpoBH. Ha yposens koHuenTpanuii sjTREC Bnusitor
nnurensHocTh C/12, cTeneHs MUKeMUYecKoro KOHTPOJIS.
IIpu 3TOM XpOHHYECKas TUNEPIIIUKEMHs IPUBOAUT K Ha-
pYLIEHHIO MeTaboM3Ma B CaMOM THMYCE, B pe3yJbrare
KOTOPOTO MPOUCXOAUT CHIXKEHHE ero (D)YHKIHOHAJIbHOM
AKTUBHOCTH.
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TREC (T-CELL RECEPTOR EXCISION CIRCLES)
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PACIIPEJAEJIEHUE 'EHOTHUIIOB 110 C825T IIOJIMMOP®U3MY I'EHA B3-CYBBE/IMHUIbBI
G-IIPOTEUHA VY BOJBHBIX APTEPHAJIBHOM T'MNEPTEH3UEN
B 3ABUCUMOCTHU OT CTEIIEHU O KUPEHUSA

Mouceenko U.O., IIpucryna JI.H., l'ap0y3oBa B.1O., [Toropesosa O.C., Onojionckast H.A.

Cymckuii 20cyoapcmeentblil YyHugepcumem, MeOUuyuncKul uncmumym, Ykpauna

AptepunansHas runeprensus (Al) B cTpykrype 3aboie-
BaHUN cHCTEMBI KpoBooOpaieHus coctasiseT 46,5%
n auarHoctupyercst y 30% B3pocioro HaceneHus [2].
U3zBectHo, uTo 50-75% manmentoB ¢ A" cTpagaer oxu-
penueM. /laHHbIe HO30JIOTHH SIBIISFOTCS B3aHMOOTSTOIIA0-
mmmu [1]. AT u oxuperne — BecoMble (haKTOPHI puCcKa
CepIeYHO-COCYIUCTHIX 3a00JIeBaHN U MX OCIIOKHCHHUH,
MIPUBOAAIINX K BBICOKOH 3200JIEBAEMOCTH U CMEPTHOCTH.
OTH GONE3HN B 3HAYUTEIHLHOM CTENCHN CBS3aHBI MEXKIY
c000i4, TaKk KaK UMEIOT OOIIHE AITHOIOTHIECKHE (PaKTOPHI,
aTo(hU3NOIOTHUECKIE MEXaHU3MBI, @ TAK)KE — TeHeTHYe-
CKYIO I€TEPMUHHPOBAHHOCTb.

PasButne Al' u oxxupeHHs 00yCIOBICHO aKTHBHOCTHIO
OHUX M TEX € T'€HOB. | eHeTHYEeCKNEe HCCIeT0BaHMS
JIOKa3bIBalOT accoluanuoo oxupenus u Al ¢ noaumop-
(bu3MOM IeHOB aHTHOTCH3MHITPEBPAIAIOIEro pepMeHTa,
pelenTopa akKTHUBALMK NMPOIU(EPALNN TEPOKCUCOM-Y,
TIIOKOKOPTUKOUJTHOTO perenTtopa, B3-cyObenmHUIIBI
G-nporenna (GNB3) [3,5,6].

W3zBecTHO, uTO G-IPOTEHWH COCTOUT M3 3-X CYyOBEIIHUI (0,
B3, v), kaxxmas U3 KOTOPBIX, IPH B3aNMOJICHCTBUN MEIHa-
Topa 1 G-IIPOTEHH-CBS3aHHBIX PELENTOPOB, AKTUBHPYET
MHOXeCTBO dpdexTopoB. bomee aktuBHON sABIsieTcs 3-
cyopequanma, C825T momumMopdu3M, KOTOpoil crmocod-
CTBYET Pa3BHTHIO O>KHPEHHSI.

[IponemoncTpupoBana accouunarwst C825T mommmophus-
Ma reHa 3-cyorenuHunbl G-IpoTenHa O CKIIOHHOCTRIO K
OXXHMPEHUIO ¥ H30BITOYHOM Macce Tena y JIMI] Pa3INIHBIX
HaIlMOHAJIFHOCTEH. YcTaHOBIEHO, uTO T aieib acCouu-
pOBaH ¢ HaKOIJIEHUEM >KMPOBOM TKaHU B opranusme. 13-
BECTHO, UTO YJIEIbHBIN BEC JKUPOBOI TKAHU Yy HOCUTENEH
T/T renotuna 3HaYNTENHHO BBIIIE, 9eM y Hocuteneit C/C
n C/T renotumos [13,14].

HccnenoBaHus, IPOBEICHHbIE SMOHCKUMH yYEHBIMH, 10~
kazanu, yto C825T mommmophusM BIHAET Ha TUTHTHBINA
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oOMeH u He accoruupoBaH ¢ AL, okupeHueM, pe3ucTeHT-
HOCTBIO K HHCYIINHY, caxapHbIM auabetoM [18]. He BbIsB-
JIGHO IOCTOBEPHOI Pa3HHLIBI MEXTY [TOKa3aTEISIMH MACChI
Tena y 6epeMeHHBIX skeHImuH Hocutene T amnens (C/T u
T/T renorunsr) u romo3uroT o C amrento [9].

Y4uThIBasi HPOTHBOPEUHBHIC PE3YIBTATHI HCCIIEI0BATENEH
¥ OTCYTCTBHE JAHHBIX O YacTOTe TeHOTHNoB mo C825T
nonmumop¢usmy reHa GNB3 y OonpHBIX apTepuaIbHON
TUIEPTEH3UEN C pA3HOM CTENEHBIO OKUPEHUS, LEJIBIO 1aH-
HOTO NCCJIEA0BAHMS IBUIIOCH N3YUEHHE PacIpe/IeIICHUsI re-
HoTHMOoB 1o C825T mommmopdusmy reHa B3-cyOpeTuHNTIBI
G-mpoTenHa y MAIMEeHTOB C apTepHabHON THIIePTEeH3NEH
B 3aBHCHMOCTH OT CTEHECHHU OKHPEHHMS, a TaKKE OICHKa
pHCKa Pa3BUTHS OXKUPEHUS NIPH TAHHOM TTOIUMOP(hHU3ME.

Marepuai u MeToabl. B nccienoBanny pUHUMAIN y4acThe
82 marmenTa ¢ BepuduImpoBaHHEIM quarHo3om Al code-
TaHHOM ¢ okupeHreM. MHIeKke Macchl Tela pacCUnThIBAJICS
o (opmyre: Macca tena (kr)/poct (M2). TTarmeHTsl OBUTH
pacmpezieneHsl Ha 3 TPyNnbl B 3aBUCHMOCTH OT CTEHICHH
oXxupeHust: [ rpymnity coctaBuiam 55 NalMeHTOB ¢ 0KUPEHUEM
I crenieny, Il rpymimy — 21 marment ¢ oxuperneM 11 crerenwy,
I rpyrmy — 6 marmenToB ¢ oxuperneM 111 crenenn.

Omnpenenenne C825T monumopdusma reaa GNB3
(rs5443) mpoBoIUIN METOIOM TOTUMEPA3HOHN IEMHOM
Peakiuu ¢ MOCIeAYOIINM aHAIN30M PECTPUKIIHOHHBIX
¢parmenTos [18].

CrarucTudecKyio 00paboTKy JaHHBIX TPOBOAMIH ITOCPEI-
ctBoM nporpaMmer SPSS Statistics v 21. JlocTroBepHOCTH
pa3nu4YMi YacTOThI aJIJIEIEN ¥ TEHOTUIIOB OIPENENISUIN C IO~
MOIIIBI0 KpuTepus 2. Vlcmoap30Bany HemrapaMeTpuIe KU
METO]] CPaBHEHUS HE3aBUCUMBIX TPYTII (IUCIEPCHOHHBIN
ananmm3 ANOVA Kpackena-Yomnuca). [lomaproe cpaBHe-
HHE TPy IIPOBOIMIIH ITOCPEICTBOM HETAPAMETPHUUECKOTO
Tecra MaHHa-YuTHU. PazHuIly cuMTamu CTaTUCTUYECKU
nmoctoBepHO# mipu p<0,05. s onpeneneHns pucka pas-
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BUTHA OKHUPCHUA UCIIOJIb30Balil MCTOJ JIOTUCTUYECKOU
perpeccum.

Pe3yabraThbl U UX 00Cy:K/IeHHe. AHAIU3 pacIipe/ieIeHHs
reHoTunoB u ameneid mo C825T nomumopdusmy rexa
GNB3 cpenu 60mbHBIX Al' 1 OXHpPEHHEM IOKa3all, 4To
22 (26,8%) u3 Hux 6buTH romMo3urotsl o C ayurento (C/C
renotun), 49 (59,8%) — rereposurotst (C/T), 11 (13,4%)
— romosurotel o T amrento (T/T renorun) (¥*=27,976,
p<0,001), agacrora annens C coctasuna 26,8%, T - 73,2%
(x*=17,610, p<0,001). PactipeneneHne reHOTUIIOB U aJuie-
netd mo C825T nonmumopduzmy rena GNB3 cpen GonbHBIX
AT’ 1 oxHpeHreM BBIIBIIIO BEICOKYIO YaCTOTY HOCHUTENEH
T annens u C/T reHoruna.

[TockonbKy MoTy4eHbI TOCTOBEPHBIE Pa3IUYMs B pacipe-
JICTICHUH T€HOTHIIOB U aJlieliel Cpe/iy IAaHHBIX MalleHTOB,
11e1eco00pa3Ho NMPOBECTH aHAJIHM3 PACHPEEICHUs TeHO-
tunos u awieneit no C825T momumopdusmy rena GNB3
y 601bpHBIX A’ B 3aBHCUMOCTH OT CTETICHH OXHPEHUS
(Tabmuma 1).

AHanu3 pacrpenesaeHusi TeHOTUTOB U ajeneit mo C825T
nomumopdusmy rena GNB3 y 6osbpHbIX Al B 3aBHCHMO-
CTH OT CTENEHU OKUPEHUS] CTATUCTUYECKHU JJOCTOBEPHOIT
pa3HMUIBI He BBIABWI. [Ipu cpaBHEHUH pacmpeaeseHus
TEHOTHUIIOB U ajulesiel B IpyMIax CTaTUCTUYECKH JOCTO-
BEpHOU pa3HuIlel HE 0OHapyxeHo (p=0,426 u p=0,652
COOTBETCTBEHHO). J{anee nmpu cpaBHEHUH TPy MOMAPHO
CTAaTUCTUYECKU 3HAYMMOM paszHuupl Mexay [ u II, I u III,

IT u III rpynmamu taxxe He nonyueno (p=0,191, p=0,721,
p=0,737 COOTBETCTBEHHO).

Pesynbrarhl aHann3a pucka BOZHUKHOBEHUSI OKUPEHHUS Y
6onpHbIX A" B 3aBucuMocti ot C825T nonumopduzma
rena GNB3 nipencrasnens! B Tabnuiie 2.

Puck pa3Butus oxupeHus y nanueHToB ¢ AI' Hocuteneit
T annens B 2,2 pasa Bbllie, ueM y Hocuteneit C amnens,
TOT/Ia KaK PUCK BO3HUKHOBEHUS] OXKHPEHUSI B 3aBUCHUMO-
CTHU OT TOJIa OKAa3ajCs CTaTUCTUUYECKHU HEJOCTOBEPHBIM
(p=0,89).

[TomrydeHHbIE pe3ynbTaThl MPOJIEMOHCTPUPOBAIN ACCO-
ruanuto T anens ¢ oxxuperueM y 6os1bHbIX Al uto mon-
TBEP>KAAET Pe3yabTaThl IpyTUX uccnenoBanuii [14,15,17].
Tak, uccnenoBanus apadbckux [7,8] U HEMEIKHUX YYEHBIX
[13] nokazanu, uro T amiens sBIIETCS BECOMBIM (haKkTO-
POM B BO3HUKHOBEHUM OxUpeHus. Pesynbprarel Yamamoto
M. et al. [19] noka3anu pUCK BOSHUKHOBCHUS OKHUPCHUS
y Hocuteneid T ayutenst GosibHbIX AL, 4TO coracyercst ¢
TMOJIYYCHHBIMH HaAMU PE3yJIbTaTaMu.

OpnHaxo, yuensle u3 [lannu [7] u SInonuu [11] He BBIsIBHIN
accormaruu T amnenst no C825T nmonumopdusmy reHa
GNB3 c oxxupenuemM, a yaensie u3 Kuras [12] noxaspisator
accounanuto C ajens ¢ 0)KupeHHeM.

N MMaluCHTOB C pa3H0171 CTCIICHBIO OXXUPCHUSA CTATUCTU-
YCCKU Z[OCTOBepHOﬁ pasHulbl B 4aCTOTC T'CHOTUIIOB IO

Tabnuya 1. Pacnpedenenue cenomunog u annenei no C825T nonumopgpusmy eena GNB3
¥ OONLHBIX ApMEPUATLHOU 2unepmensuell 8 3a6UCUMOCTU O CIMENeHU 0NCUPEHUs

Hora e I rpynna (n=55) II rpynna (n=21) III rpynmna (n=6)
n % n % n %
C/C resorur 13 59,1 7 31,8 2 9,1
C/T renorun 33 67,3 13 26,5 3 6,1
T/T renorun 9 81,8 1 91 1 91
C amens 13 59,1 7 31,8 2 91
T amens 42 70,0 14 233 4 6,7
1 2,323
p 0,677
NPUMEUAHUSL: 1 — KOIUYECME0 Nayuenmos, y> — kpumepuil coenacust Ilupcona,
P — nokazamenb 00OCMOBEPHOCIU PAIUYUL
Tabnuya 2. Puck pazeumust odcupenusi y OOIbHbIX C APMePUaibHOU 2unepmeHn3uetl
6 sasucumocmu om C825T nonumopgusma cena GNB3
95% CI pas OR
Annnennb CR SE WS OR HYCKHSIS BepXHsisl
rpaHuua rpaHuna
C 0,074 0,660 0,012 0,911 0,92 0,662 1,017
T 0,798 0,396 4,053 0,044 2,2 1,021 4,826

npumeyanus: CR — koaghuyuenm peepeccuu; SE — cmanoapmuas owudka;
WS — cmamucmuxa Banvoa,; p — cmamucmuyeckas snauumocms, OR — omHowenue wancos;
CI — 0osepumenvHulil uHMeEPBaL

© GMN
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C825T nomumopdusmy rena GNB3 Hamu He 00HApYKEHO,
TOT/Ia KaK, UCCIICAOBAHUS MOCIEIHUX JIET MOKa3bIBAIOT
ACCOIMAIINIO TEHOTUIIOB CO CTETICHBIO OXKUPEHUS. Pe3ynb-
TaThl apabckux yuenbix [14,15] nokazanu acconuanuio
oxupenus | u Il crenenn ¢ C/T reHOTHIIOM, 8 OKUPEHUSI
III crenienn - ¢ T/T renotunom. OgHAKO, JTUIIH € TUHAYHBIE
HCCIIEI0BAHUS TOKA3bIBAIOT CBS3b CTEICHHU OKHUPEHUS
C OMpEJeSICHHBIM I'CHOTUIIOM JIaHHOTO TosuMopdu3ma.
Jlpyrue y4eHbie BoOOIIC HE OOHAPYKIIH TCHETUYCCKOM
MIPEIPACIOIOKEHHOCTH B Pa3sBUTHU CTEIICHU OKUPEHUS
n3y4as oMMop(hU3MbI TeHOB, B ToM urcie u C825T no-
sumopdusm rena GNB3 [4].

[TpoBeneHHOE HCCIEIOBaHKE HE TIPOIEMOHCTPUPOBAJIO T'e-
HETUYECKOH 1E€TEPMUHUPOBAHHOCTH CTEIIEHEH 0XKUPEHUS,
YTO TOJTBEPIKAACT MYJIBTH(AKTOPHATTBHOCTH 3a00IeBaHMSI,
a UMEHHO BIIMSTHHE T€HETHYeCKUX (DaKTOpOB, AUC(HYHK-
LUK SHJIOKPUHHOW CHCTEMBbI, N3MEHEHHsT 00pasa »KHU3HU
U MUILEBOTO paloHa yelioBeka. MccinemoBanust y4eHbIX
u3 ['perun U ABCTpasINM 10Ka3aiy aCCOLUAINIO CTEIICHH
OXXMPEHUSI ¢ TAKUMH (haKTOpaMH, KaK HEJOCHIITaHue, BO3-
pact, o, Hu3Kasi pusryeckast akKTHBHOCTb, HEIOCTATOYHAS
00pa30BaHHOCTb, MAJIOTIOABHKHBIA 00pa3 KU3HHU U YIO-
Tpebnenue anakoross [8,10].

[IpoBeneHHOE HAMM HCCIEAOBaHUE y MAIMeHTOB ¢ Al
nmokasbiBaeT acconuanuo C825T momumopdusma reHa
GNB3 ¢ oxxupeHneM, 0THaKO He TOKa3bIBAET aCCOIMAIINIO
CO CTETIEHBIO OXKUPEHUS.

BriBoabI

1.V 6onpHbIX Al' B cOdeTaHUM C O’KUPEHUEM JJOCTOBEPHO
yale BCTPEYAIOTCsS HOCUTEIH JOMHMHAaHTHOro T ammens
(C/T u T/T renorumsl). Puck pa3BuTHS 0XKUPEHHUS Y TOMO-
3UTOT U reTepo3urot no T amnento B 2,2 pa3a BbIllIe, YeM
y TOMO3HTOT U reTepo3uroT no C amiento.

2. Acconmarys reHoTUNOB U ajuteneit mo C825T monumop-
¢usmy rena GNB3 y 60ibHBIX AL CO CTETICHBIO OKUPEHHUSI
HE BBISBJICHA.
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SUMMARY

DISTRIBUTION OF GENOTYPES OF C825T POLY-
MORPHISM p3-SUBUNIT G-PROTEIN GENE IN
PATIENTS WITH ARTERIAL HYPERTENSION
ACCORDING THE DEGREE OF OBESITY

Moiseyenko I., Prystupa L., Garbuzova V.,
Pogorielova O., Opolonskaya N.

Sumy State University, Medical Institute, Ukraine

Arterial hypertension (AH) and obesity - risk factors for car-
diovascular diseases and their complications, leading to high
morbidity and mortality. These nosologies notedly linked,
because have common etiological factors, pathophysiological
mechanisms and genetic determination.

The aim this research was to analyze the distribution of
genotypes of the C825T polymorphism of 3-subunit G-
protein gene (GNB3) according the degree of obesity and
to assess the risk of obesity in patients with AH.

Patients were divided into three groups according the
degree of obesity. We used clinical, anthropometric, instru-
mental, molecular-genetic and statistical methods. The sig-
nificance of differences of alleles and genotypes frequency
was determined by test 2. For comparing the groups used
nonparametric Mann-Whitney and Kruskal-Wallis tests. A
value of p<0.05 was considered significant.

Our research showed high frequency of T allele carriers
and C/T genotype among patients with hypertension and
obesity (y2 = 27,976, p <0.001). In our study we observed
the absence of statistically significantly difference (p =
0.677) of distribution of genotypes and alleles in patients
with AH according the degree of obesity. The risk of obesity
in T allele carriers was in 2.2 times higher than in C allele
carriers in patients with AH.

In summary, our study showed association of C825T poly-
morphism of the GNB3 with obesity, but did not prove
the association this with the degree of obesity i patients
with AH.

Keywords: hypertension, obesity, C825T polymorphism
B3-subunit of G-protein gene.
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PE3IOME

PACHNPEJEJEHUE T’EHOTHUIIOB 11O C825T
MNOJIMMOP®U3MY T'EHA B3-CYBBEJMHUIbI
G-IPOTEMHA VY BOJIBHBIX APTEPHAJIbHON
TANEPTEH3UEN B 3ABUCUMOCTH OT CTEIIE-
HHN OKUPEHUA

Mouceenxo U.0O., Ilpuctyna JI.H., I'apoy3zoBa B.1O.,
Ioropenona O.C., Onononckas H.A.

Cymckuil 2ocyoapcmeeHHbll YHUBepcumen, MeouyuHcKull
uncmumym, Yxpauna

AprepunanpHas runeprensus (Al) n oxupenme — Be-
combIle (PaKTOPBI PUCKA CEPAEUYHO-COCYAUCTHIX 3a00-
JIEBaHUU M HUX OCJIONKHEHMH, MPUBOJSAILIUX K BBICOKOU
3a00J€Ba€MOCTH U CMEPTHOCTH. J[aHHBIE HO30JIOTHHU
B 3HAUHUTEIBHOHN CTENEHU CBSI3aHBI MEXIYy COOOMU, Tak
KaK IMEIOT 00IIHe dTHOIOTHIECKHEe PaKTOPHI, TaTopu-
3UOJIOTHYECKUE MEXaHU3MBbI, & TAKXKE T€HETHUECKYIO
JETEPMUHUPOBAHHOCTb.

Lenbro nccnenoBaHus SBUICS aHATIN3 paclpeeIeHus re-
HoTHIoB 110 C825T momumophusmy rera 33-cyOonbemHUIIBI
G-mporenHa (GNB3) y manmeHToB ¢ apTepuaibHON THIIep-
TEH3UEH B 3aBUCHMOCTH OT CTEHICHH O)KUPEHUS M OLICHKA
PHCKa PAa3BUTH O)KUPEHUS IIPH JAHOM ITOJIUMOPHH3ME.

[TanmenTel ObUIM pa3zeneHbl Ha 3 TPYIIBI B 3aBUCH-
MOCTH OT CTEIEHH OXUpeHHsl. B paboTe ncnonp3oBaiu
OOIEKINHNYECKHE, aHTPOIIOMETPUIECKUE, HHCTPY-
MEHTAJIbHBIE, MOJIEKYISIPHO-TEHETHIECKUE U CTaTH-
CTHYECKHE METOJbl MCCIeAOBaHUs. JJOCTOBEPHOCTH
pa3IM4Mi 4acTOTHI ajuleedl U T€HOTUIIOB OINpelesIeHa
mocpeacTBoM Kputepus y2. CpaBHEHHE TPYIII TPOBEACHO
C IOMOUIBIO HENApaMeTPUUYECKUX TecTOB MaHHa-YUTHH
u Kpackena-Yomnuca. PazHuny cuutanu cTaTUCTUYECKU
3HaunMoit mpu p<0,05.

HccnenoBanue pacrpenenaeHusi TeHOTUIIOB U ajuleei 1o
C825T momumopdusmy rera GNB3 cpean OompabIX Al 1
0XHMPEHUEM BBISIBUIIO BBICOKYIO 4acTOTy HocuTenei T an-
nens u C/T renoruna (¥*=27,976, p<0,001). Ilpu ananmze
pacmpenieneHns TeHOTHIIOB U ajulesieil B 3aBUCHMOCTH OT
CTETICHN OXKHMPEHUsI CTAaTUCTUYECKU JOCTOBEPHON Pa3HU-
161 He BhIABIEHO (p=0,677). Puck pa3BUTHS OXUPEHUS Y
6ompHBIX Al HOcuTenelt T amnmens B 2,2 pasa BbIIIE, 4eM
y HocuTtenel C amerns.

Wrak, npoBesieHHOE UCCIS0BAaHNE CPEAH MAI[MEHTOB C
AT moxazamo acconmarmo C825T momumopdu3ma reHa
GNB3 ¢ oxupeHueM, 0JHAKO CO CTEMEHBIO OKHPEHUS
accolManys He BISIBIICHA.
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JTUATHOCTHYECKHUE BAPUAIINU X-CHEIIIEHHOM
MBIIIEYHOW TUCTPO®UHN C KOHTPAKTYPAMHU

L2Kpupkeaust H.B., Y IlakapumBuiu P.P., YT'yrynunse T.A., *Xuzanumsuian H.A.

YUnemumym neeponozuu um. I1.M. Capadacuweunu,
2Tounuccxuii 2ocyoapemeaennwlil ynusepcumem um. U. Jicasaxuweunu, I pysus

HacrencTBeHHO-IeTeHepaTHBHBIE 3a00JICBAHMS C TIPEUMY-
IIECTBEHHBIM NOPAKEHUEM HEPBHO-MBIIIEYHON CHCTEMBI
COCTaBJISIIOT HanboJIee MHOTOYNCIICHHYIO TPYIIITY B CIICK-
Tpe repuIuTapHoi naTosoruy yenoseka. Hozonornueckas
JIMarHOCTHKA MUOANCTPO(UI CBSI3aHa CO 3HAYUTEIILHBIMU
TPYAHOCTSIMHU BBHUJy IIUPOKOTO KIIMHUYECKOTO MOIUMOP-
¢u3Ma 1 pacupoCTPaHEHHOCTH CHOPATMYECKUX CITydaceB.
B HacTos1ee Bpemst U3BECTHBI MHOTUE T€HBI U XPOMOCO-
MBI, MyTaI[MH KOTOPBIX BBI3BIBAIOT reTEPOreHHbIE (DOPMBI
muoauctpoduii. OcHOBHAs McCiIe0BaTENbCKas 3a1a4a
TepaneBTHYECKON CTPaTerky FreHeTHYECKU 00y CIIOBICHHBIX
MHUOANUCTPOQUH CBOIUTCS K MOJIEKYISIPHOH KOPPEKIUH
Je()eKTHOTO T'€Ha, 3aMECTUTEIBHON MPORYKIUK aedu-
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IUTAPHOTO OeJKa, CHIDKCHHUIO PEAKTUBHOCTU MBIIIICYHBIX
KIICTOK, TPAHCIUTAHTAIIMH CTBOJIOBBIX KJIETOK JIJISI pereHe-
pauuu nopakeHHoH Mpisl [1,7-9,12,13]. Ognaxo He 11st
Bcex (hOpM UMEIOTCSI CBEICHHSI O TEHOTeorpad i, JIOKyce
MATOJIOTUYECKOTO TeHA, MapKepax reHa, OMOXUMUIECKOM
nedekre, o BeIIeIeHAN HocuTesnel. Kpome Toro, o0pasyro-
LIUECS] HO30J0TMYECKUE BapUAHTBI JIETKO pa3pyLIaroTcs,
BO3HUKAIOT HOBBIC, HEPEIKO U3 OJHOH (hopMbl quddepeH-
LIUPYIOTCS HECKOJIBKO MOJIBU/IOB.

B Hacrosimiee BpeMs W3BECTHO HECKOIHKO BapUAHTOB
PEIKO BCTPEYAOIINXCS HACIEICTBCHHBIX MBIIMICYHBIX
muctpoduit, mepenarmmxcs yepes X-XpoMoCcoMy ¢ OTHO-
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CHUTEJILHO I00pOKa4eCTBEHHBIM TEYCHUEM B CPABHEHHH C
muomuctpodueii J{ronreHa, mpu KOTOPBIX MaTONIOrMYECKU
MIPOIIECC CONMPOBOXKIAETCsl (POPMHUPOBAHUEM KOHTPAKTYpP
U pETPaKIMSIMH CYXOXKWINH C TIOCIEAYIONM Pa3BUTHEM
MBIIIEYHOU ¢1a00CTH M arpo(UU MBI KOHEYHOCTEH
[2,5,8]. K Takum (opmMaM OTHOCSTCS MHOAMCTPOQUS
HNpetidyca-Xorana, Porrayda-Mopthe-beitepa, Pobepa,
Xexka-Jlaynana u ¢opma MeOpu. B cBsi3u ¢ peqKocTbio
JIAHHOTO CHHJIpOMa U BapruaOeIbHOCTHIO KIIMHUKU CYUTAEM
1IeJIECO00Pa3HBIM MPEACTABUTH COOCTBEHHOE HAOIIOICHIE
PEIKOro BapraHTa X-CHEIUICHHOH MBIIICUHOH TrucTpoduun
C KOHTPaKTypaMH M KapAHOMHOIAaTHEH MeHee J00poKa-
YECTBCHHOTO TCUCHUs, yeM TurnmyHast Gopma Porrayda-
Moprtse-beiiepa.

Marepuan u meroabl. [Tarment /1.3., 28 net, Habmonaercs
B KJIMHHKE I10 TIOBOJLYy TIPOIPECCUPYIOLIETO 3a00JIeBaHuUs
MBIIICYHOW CUCTEMBI C PA3BUTHEM I'Py0O BBIPAKCHHON
paBHOMepHO-TU(DPY3HOH aMUOTPOPUU U CYCTaBHBIX
KOHTPAKTYp, MPUBEAIINX K OJTHONH 00€3BUKEHHOCTH;
POXJICH OT BTOPOI, HOPMAJILHO IPOTEKAaBIIEH OepeMeH-
HocTu. [lepuHaranbHbIll aHaMHe3 He oTsrouieH. Panuee
¢duznyeckoe pa3BUTHE NMPOTEKANO 0e3 0COOEHHOCTEH.
IlepBbic CUMIITOMBI 3a00JICBaHUs — CIA00CTh B HOr'aX U
OBICTpast yTOMJIIEMOCTbH IPH X0/b0E, MOSIBUIINCH B BO3-
pacte 5 Jet, yacTo najaal, XOJui ¢ TeHACHIUEH OMopbl
Ha HockH. [TocTeneHHo cTaxy 3aMevarh JABUraTelIbHY IO
MMACCUBHOCTb 110 CPABHEHHIO CO CBEPCTHHKaMH. B BO3-
pacte 10 met xyke MOAHUMAIICS 1O JIECTHUIIE, Pa3BH-
BAIOTCS PETPAKIIMSI TSITOUHBIX CYXOXKHIIUI, MBIIICYHBIC
aTpo(uH B TA30BOM U IIJICYEBOM I0sICaX, IPOKCUMAIb-
HBIX CEerMEHTaX KOHEYHOCTEH W CIMHBI, MOCTENEHHO
(dopmupyroTcs crudarenbHble KOHTPAKTYPBI B JIOKTEBBIX
cycTaBax U KUCTAX. B Bo3pacte 14 neT xoaui ¢ Tpynom,
OJTHAKO MOCTENEHHO OIPAHUYMIIACH MOJBUIKHOCTH I10-
3BOHOYHHUKA. BO3MOXHOCTH CTOATH coxpaHuiach 18
JIeT. 3HAYUTEIbHOE YXY/ILICHHE COCTOSHHUSI OTMEYAeTCs C
20-7eTHEro0 Bo3pacTa, Korja Ha ()OHE 00IIEero MoxXyaaHus
BBIJICJISIIOTCS aTPO(HU MBIIIIL TYJOBHUIIA U KOHEYHOCTEH,
pe3ko ycuinBaetcs edopmanis T0O3BOHOYHHUKA U KPYTI-
HBIX CYCTaBOB, (POPMHUPYIOTCS TUPPY3HBIC APTPOrCHHbIE
KOHTPaKTypbl, YTO MOCTENEHHO MPUBOAUT K MOJHOMN
00€3/IBUKEHHOCTH.

Poaurenu nauuenTta, nmpeAcTaBUTENIM KaBKa3CKOW pachl,
NIPAaKTUYECKH 310pOBbIe. B BOoCXonsIIEed pOAOCIOBHOM
MalyeHTa yIOMUHAHUH O MPU3HAKaX MOPaKEHUsI HEPBHO-
MBIIICYHOW CHUCTEMBI HE UMEETCSI.

Cpenn ONMM3KHX POJCTBEHHUKOB MYKCKOTO T10J1a Y JBOIO-
poznHoro Opara 1o MaTepUHCKOW JIMHUM MbIILIEUHAs JTUC-
Tpodusi C KOHTPAKTypaMu TUarHOCTHPOBaHA B BO3pacTe
16 51eT Ha OCHOBaHMU TUMOTPO(GUH MBIIIL TIEYEBOTO U
Ta30BOT'0 MOSACOB, KOHTPAKTYP B JIOKTEBBIX U FOJIEHOCTOTI-
HBIX CyCTaBax, OTCYTCTBHUS CYXOXKUJIBbHBIX pe(IIeKCOB,
JaHHbIX anekTpomuorpaduu (OMI') v noBbIIEHNS YPOBHS
kpearuHpochoxnnazel (KOK) B criBopoTke. Ymep B pe-
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3yJIbTaTe BHE3AMHOM 0CTAaHOBKH Cep/ilia B Bo3pacte 34 neT.
Post-mortem nJuarHocTupoBaHa KapJUOMUOIIATHUS.

Puc. 1. X-cyennennas muooucmpoghus Pommayga-
Mopmue-betipa y 6onvnoco /.3. I pybvie konmpaxmypbi 6
JIOKMEBbIX CYCMaABAX, ampoghus mvliuy

O0bekTuBHO: aprepuaibHoe nasiaeHue 100/60, mynbe
3aMeJICH - 52°, HepeTyIapHbIil; TOHBI cep/ia NPUrIy-
IICHBI; BOPOHKOOOPa3Has eopMaius IpyIHON KIETKH,
TaxUIHOE C PE3KUM CHUIKCHHEM DKCKYPCHH TPYAHOMN
KJICTKH, Upe3KoKHas okcuMeTpust 83-87%, BeIpasKeHHBII
CKOJIMO3 IIEHHO-TPYAHOTO OT/Ie]a T03BOHOYHHKA C BbI-
MYKJIOCTBIO BIPaBO. ['eHEepann3oBaHHbIE KOHTPAKTYPHI
MPAaKTUYECKH BCEX IPYII CyCTAaBOB KOHEYHOCTEH, IEH U
TYJIOBHIIA, TAIBIHUPYIOTCS TOJBKO MBIIIIIBI Ta3a U HIXK-
HUX KOHEYHOCTEH, B OCTAJIbHBIX CETMEHTaX TeJla MbIIlIey-
HBI KOHTYp HE ONpE/esieTcs, MOJAKOKHO pa3opocaHsbl
MHOT'OYHCIICHHBIC Y3JIbl KaJbIIMHO3a. AKTHBHbBIE JBIIKE-
HUSI OTCYTCTBYIOT 32 HCKJIFOYEHHEM OBOPOTOB I'OJIOBEI
B MUHUMaJILHOM 00beMe. Peub npuriiylieHa 1o menora,
MpepbIBaeTCs MO NPHYMHE 3aTPyIHEHHs AbIxaHus. B
MICUXOAMOIMOHAIBHOM Chepe KOTHUTUBHBIC HAPYILICHHSI
He BBIBIAIOTCA. B mabopaTopHbIxX McciejoBaHUsX Kpea-
THH(pOC(HOKNHA3a U BOCIAIUTEIbHBIE MapKephl KPOBU
B IIpeJiesiax HOPMBbI.

JlaHHbIe JTOTOJHUTEIBHBIX 00CICIOBAHUIN: IIBETHOE
3peHHe HOpMallbHOE, KapJAMOMHONATHs C HapylICHUEM
MPOBOJIAIIEH CUCTEMBI CepAla; NMPU CTUMYISIUUOHHON
3NEeKTPOHEHporpaduu CKOPOCTh MPOBEACHHS 110 MOTOP-
HBIM U CCHCOPHBIM BOJIOKHAM MepU()EPUICCKUX HEPBOB
B rpezieiax HopMbl. [Tpu urossuaroi snexTpomMuorpadum
BBISBIISIIOTCSI U3MEHEHHUs, XapaKTepHbIE /JI1 NEPBUYHON
MBIIICYHON TUCTpOdUN.

buorncust MpIII — pa3HOKATHOCPHOCTh MBIIICYHBIX BO-
JIOKOH, YMEPEHHOE pa3pacTaHue 3HAONEPUMHU3UATIBHON
COCIMHUTEILHON TKaHU.
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Puc. 2. X-cyennennas muooucmpogus Pommayga-
Mopmowe-beupa y 6onvroeo /1.3. I pyovie konmpakmypol 6
20JIEHOCHONHBIX CYCMABAX, AMpPOQuUsL Mbliuy

Pe3ysnbrarhl 1 MX 00cy:kaenune. Bornpoc o Ho3o010THYE-
CKO CaMOCTOSATENLHOCTH X-CLEIICHHBIX MHOAUCTPOd Uit
0CTaeTcsl JUCKyTaOeIbHBIM, MOCKOJIBKY KJIACCHYECKYIO
WHBApHUAHTHYIO ()OPMY MATOJIOTHH PEIKO YAASTCs ONpe/ie-
nuTh. MHorue aBTopsl [7,12] cuntator X-cuenieHHbIE
MUAOIUCTPOPUH (HEHOTHITHUCSCKUMHU PA3HOBUIHOCTIMHU
TEUYCHHUSI €IMHOTO 3a00JICBaHMSI M PA3JIMYMS B KITMHUUECKON
KapTHHE OOBSCHSIOT aJIJIeIbHOCTHIO reHoB. [pyrue [9,13]
HACTaMBaIOT Ha HO30JIOTHYECKOI CaMOCTOATEIbHOCTH,
MOATBEPIKIast OTH MPEACTaBICHUs] HE TOJBKO CBOeoOpa-
3MeM KJIMHHUYECKUX CHMIITOMOB U XapaKTepOM TEUCHUsI
MHOJUCTPOPHUUECKOTO MPOIECCa, HO U 0COOCHHOCTIMU
OMOXUMHMHU MBIIIILI.

B 1961 r. Dreifuss n Hogan [3], a 3arem Emery u Dreifuss B
1966 1. [4] onucanu HOBBIH TUTT X-CLETUIEHHOW MBIIIIEYHON
JIICTPOQHH C MOPAKEHUEM W3HAYAIBHO MPOKCUMAIIBHBIX
MBIIII] Ta30BOTO I0sICa, IPYTUMHU XapaKTePHBIMH TIpH-
3HaKaMy KOTOPOTO ObUIM CruOaTenbHble KOHTPAKTYPhI B
JIOKTEBBIX CyCTaBaxX M YKOPOUYCHHUE aXUIJIOBBIX CYXOXKH-
T, BOPOHKOOOpa3Has nedopManus IpyJHOH KIETKA U
OTCYTCTBHE ICEBIOTUNEPTPOdUil. ABTOpaMH 0COOCHHO
MOAYEPKUBACTCS CBOCOOPA3HOCTh ITOTO CHHJPOMA - CO-
XPaHHOCTb JMCTAIBHBIX MBIIIL, XOTS B OPUTMHAIBHOM
crarbe Dreifuss u Hogan y opHoro nanmenTa Ha0imonanach
JTUCTabHas c1abocTh HOI. OZHOBPEMEHHO OTMevanach
JIeTKasi c1ad0CTh MBI JIMIA, & KAPAUATbHBIE OCIOKHEHUS
HaOJIIO/IAJTUCH TOJIBKO Y JIMII 3PEJIOT0 BO3PACTa.

[TonoGwueIii THI MBIIeYHOU AucTpoduu Rotthauwe H.W.
co0aBT. [10] HabmrOnaMM B TPEX MOKOJICHHUSIX OIHON CeMbU
y 17 aun my»ckoro nojia. Cpenu paHHUX CUMIITOMOB 3a-
OoseBaHus, KOTOpoe AeOrTHPOBao 10 10 seT, ObLIo yKO-
pOYCHHUE CYXOKMIMKA m.m. gastrocnemius, biceps brachii,
hamstrings, Takke kak U Hapacraromui Gpudpos men u
napaBepredpanbHOil MyckynaTypsl. [lo mepe mporpec-
cUpOBaHMs 3a00seBaHus (POPMUPOBAIHCH CTUOATENIbHBIE
KOHTPAKTYPBI B JIOKTAX, OS/[pe U CTOIIE U OrPaHHYEHHE BEH-
TpajbHOW (uiekcuu TynoBuIa. [[pyrumMu XapakTepHbIMU
NpU3HaKaMu ObUIM MEUICHHOE MPOrpecCHpOBaHuUe, Clla-
060CTh U aTPOQUS MBIIIII IICYC-TONATOYHO-TUCTATLHOIO
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pacrpeneneHus (C BOBJICUEHHEM, B OCHOBHOM, MBIIII]
pasrubaresneii) Mpu OTCYTCTBHH IICEBIOTUNEPTPODUN.
[TanueHTh COXpaHsIIM CIOCOOHOCTD XOUTB JI0 COPOKa JIET;
y HUX OTMe4ajiach HOopMalsibHasi (epTHiIbHOCTh. CMepTh
yalie HacTymana B Bozpacte oT 37 70 59 neT, BeposiTHO, TI0
MPUYMHE OCTAHOBKHU Cep/Ila, OCKOJIBKY y 5 MaIlleHTOB Ha-
Oronaack YacTUYHAask WITH MOJTHASI aTPUO-BEHTPUKYJISIPHAsT
6nokama. DMI, rHCTONOTHYECKOE HCCIAEeq0BaHUE,
(epMEHTHO-THCTOXMMHYCKHE aHaJIM3bl yKa3bIBAIH Ha
Muonaruueckuil npouecc. IIpoBoqMMOCTE MOTOPHBIX U
CEHCOPHBIX HEPBOB OCTaBaJIaCh HOPMAJIbHOU. Y MONOABIX
MaIMEeHTOB ObljIa MOBBINICHA AKTUBHOCTh KPEaTHHKHHA3HI
B CBIBOPOTKE, a B CTAPIINX BO3PACTHBIX I'PYMIAX - B HOP-
me. [Tpu kimHUYecKoM 00CIe0BaHNH YCTaHOBICHHBIX
BO3MOYKHBIX HOCHTEJIBHHII F'eHa HE 0OHApY)KEHO HU KIIU-
HUYECKUX NPU3HAKOB MUOTIATHH, HY MOBBIIICHUS YPOBHS
K®K B cbiBopoTtke. Kimunueckast kapTiHHa B KOMOMHALIUH C
n3meHeHusiMU Ha DKI' 1 kpeaTHH-KHHA3HOM aKTHBHOCTH B
CBIBOPOTKE OTIINYAJIM 3TOT THIT MHOIIATHH OT PELIECCUBHBIX
X-CUEMJICHHBIX TUIIOB MBIIIEUYHBIX AUCTpoduii JroreHa
u bekepa-Keiinepa.

Rowland L.P. etal [11], Dickey R.P. etal [2], Hopkins L.C.
et al [S] B momyssiuuio ¢ cunapomom Dmepu-/peridyca
BKJIFOUMITH [TAIIUEHTOB CO CJIA00CTHIO IMCTAIIBHBIX MBI K
MOJUCPKHYIN JUATrHOCTHYCCKYIO 3BHAYMMOCTb paHHUX KOH-
TPaKTyp NP OTCYTCTBHHU MBIIIEYHOM criabocTu. Paznnune
Mexay hopmamu Imepu-/peiidyca, miede-10naTogHON 1
JPYTHMMHU CXO)KUMH BapuaHTaMH MBIIIEYHBIX JUCTpoduit
0a31poBaIOCh, B OCHOBHOM, Ha CTETICHU BOBJICUCHHUS JHC-
TaJIbHBIX MBILII] HOT' B IPOTUBOBEC IIPOKCUMAJIBHBIM, 1 HA
60nee TOBPCKACHHBIC ABYX- U TPCXIJIABBIC MBIIIIBI 1O
CpPaBHCHHUIO C JIOTIATOYHBIMU MBIIIIIAMH. ITomumo 3Toro
OTMEYAJIMCh YKOPOUCHUE axHJIOBA CYXOXKHIIHUS U Ooliee
BBIp@)KEHHAs, YeM Npu cuHIpoMe Dwmepu-[peiidyca,
JMLeBas cabocTh.

Jonston A.W., McKay E. [6] omyOnukoBanu Haubosiee
JIeTaIbHBIN aHAIN3 X-CUETIICHHONH MHOUCTPO(UH C KOH-
TPaKTypamH Ha IIpuMepe COOCTBEHHOTO HAOMIOECHHUS TPEX
NanMeHToB 1 0030pa ureparypsl. [IpuzHakamu, oOmmmMu
JUISl BCEX TIPEJICTABICHHBIX CIIydyaeB ObUIH JIEOIOT B JET-
CKOM BO3pacTe, paHHEE Pa3BUTHE KOHTPAKTYP, MEAJICHHOE
NPOrpecCUpOBaHUE U OTCYTCTBHE TICEBAOTUNEepTpodui,
MO3/IHEE Pa3BUTHE KapAUaAIbHBIX OCIOKHEHUN. Paznuuue
Kacalloch TOJBKO MOBPEXKJICHHBIX MBIIICUYHBIX TPYIIIL.
XapakTepHO ObUIO BOBJICYEHHE NMPOKCUMAJIBHBIX MBIIIL,
MPUKPETJICHHBIX K TJIeYy U TOJICHH, YTO MPOCIISKUBAIOCH
U y OOJIBIIIMHCTBA ONMMCAHHBIX ceMeicTB. Ha ocHoBaHuuM
3TOTO apryMeHTa aBTOPHI NMPEATIOKIIN TEPMHUH IIede-
THOMagbHas GopMa Kak HauOoJiee COOTBETCTBYIOIIUN U
OTMCaTeIbHbIN, 3aKJIIOUHUB, YTO, TIO CeH ACHb HE YCTAHOBJIE-
HO, IMEEM JIH MBI JIEJIO C JIBYMsl ONIpe/IeJICHHBIMU (opMaMu
3a0oJieBaHMs MM HE J10 KOHIIa ChOPMHUPOBAHHBIM MOJIHBIM
JIMana3oHoM oJiHoro cuHpomMa. Kak Haubosee BeposiTHoe
00BSICHEHHE aHAJIOTUH C IPYTHMH PacCTPOHCTBAME aBTOPBI
MPEANONOKHIN (PEHOMEH I'eTepOreHETHIHOCTH.
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[IpencraBienHoe HaMHu HaOJIOACHUE JEMOHCTPUPYET
TUINUYHYI KapTUHY IPOrPEeCCUPYIOIIEH MBIIICYHOU
JUCTPOPHU C KOHTPAKTYPAMH, O UYEM CBUJCTEILCTBYIOT
IIPOTPEAVECHTHBIN XapaKTep TCUCHUs, CEMEHUHBIA aHAMHE3
U X-CUCIUICHHBIM TUIl HACIENIO0BAaHUS, JAHHBIE HJIEKTPO-
Muorpaduu, KapAMOMHUONATHS ¥ HAPYIICHUE TIPOBOISIICH
CHCTEMBI CEepIIlia, MPEkK/IE BCErO XapaKTepHbIe Uil (POPMBI
Porrayda-Moprbe-beiiepa, npu koTopoii aedopmanus u
PUTHAHOCTB TO3BOHOYHHKA, KaK IPABHUJIO, BBIPAXKEHbI BECbMa
rpy6o [4,10,11]. Oqnako ykazaHHbIE HApYIIEHUs pa3BHUBa-
I0TCS CIyCTSI MHOTHE TOZBI TIOCIIE Pa3BUTHS CYXOKHIIBHBIX
peTpaKIMii U KOHTPAKTYp B KPYITHBIX CYCTaBax U TCUCHHUE 3a-
00JIeBaHMs OTHOCUTEIIBHO OOpOKadecTBeHHOE. OOIIMMU TS
BCEX HaOMIONCHHMIH, TOTCHIIMAIBHO 3HAYUMBIMU M PAaHHUMH
MpU3HAKaMU SIBJISIOTCS KOHTPAKTYpa, 0COOCHHO B JIOKTEBBIX
CycTaBax, M OTCYTCTBHUE Ticeporuneprpoduii. Kpome toro,
pH 3ToH hopMe HAOIOMACTCS PEIICCCUBHBIM, CICTUICHHBII
¢ X-XpOMOCOMOM THII HACJIEACTBEHHO! NIEepeadn.

['maBHOE, YTO OTIMYAET Halle HAOMIOACHHE OT (OPMBI
Porrayda-Moprhe-betiepa - 3T0 NpUBOASAIIME K MOJTHON
00€3/IBU)KEHHOCTH BBIPAKCHHBIE MBIIICUHbIE aTpodun
U KOHTPaKTYpbl, OTHOCUTEJIBHO PaHHHUE KapAHalbHbIC
OCJIO)KHEHUS U OoJjiee 3J0KadeCTBEHHOE TeueHue. 13-
BCCTHBIC HaM KJIMHUYeCKue onucanus Gopmsl Porrayda-
Moprbe-beliepa xapakTepu30Baluch OTHOCHUTEIBHO
0J1aronpHsATHBIM TEUCHHUEM - TOSBISIIOIIUECS B JIETCKOM
BO3pacTe MPHU3HAKMA MBIIICYHON ATOJIOTHH OBUIM OTHO-
CHUTEJIbHO HE3HAYNUTEIBHBI U IIPOTPECCHUPOBAIIH MEJICHHO.
CunTaem, YTO ONMUCAHHOE HAMH HAOJIOJACHUE SIBIISETCS
OJTHMM H3 BaAPHAHTOB HETOJHOTO TU(PPEPEHIIMPOBAHHOTO
CUH/IpOMA, BbIJICJICHHE KOTOPOTO B CAMOCTOSITEIIbHBIH
THI 00ECIIEUUT YCOBEPIICHCTBOBAHUE HO30J0IMYECKOM
JIMarHOCTUKHU peIKuX (opM X-CIETUICHHBIX MBIIICYHBIX
JUCTPO(HUI ¢ KOHTPAKTYPAMHU.
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SUMMARY

DIAGNOSTIC VARIATIONS OF X-LINKED MUS-
CULAR DYSTROPHY WITH CONTRACTURES

t2Kvirkvelia N., *?Shakarishvili R., 2?Gugutsidze D.,
!Khizanishvili N.

P Sarajishvili Institute of Neurology; ?Iv. Javakhishvili
Thilisi State University, Georgia

Case report with review describes X-linked muscular dys-
trophy with contractures in 28 years old man and his cousin.
The disease revealed itself in an early stage (age 5-10), the
process was progressing with apparent tendons retraction
and contraction, limited movement in the areas of the neck
and back of spine, atrophy of shoulder and pelvic yard and
back muscles. Intellect was intact. Cardyomyopathy was
exhibited. CK was normal. EMG showed classic myopathic
features. Muscle biopsy showed different caliber groups of
muscle fibers, growth of endo-perimesial connective tissue.
Clinical manifestations together with electrophysiological
and histological data suggest consistency with Rotthauwe-
Mortier-Bayer X-linked muscular dystrophy.

Keywords: X-linked muscular dystrophy, contractures, amyo-
trophy, EMG findings, muscle biopsy, cardyomyopathy.
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PE3IOME

JTAATHOCTUYECKHUE BAPUAIIMM X-CHEIUIEHHON
MBIIIEYHON JTUCTPO®UN C KOHTPAKTYPAMHA

L2Kpupkseaus H.B., Ilakapumsuan P.P., Y2Tyryunaze J1.A., ‘Xuzannmsuan H.A.

Ynemumym nesponocuu um. IL.M. Capadocuweunu,
2Tounucckuil 2ocyoapemeennviil ynugepcumem um. M. Jpicasaxuweunu, I pysus

B crarbe npencrasieH ciyyail X-ClenaeHHON MblllIey-
HOM AUCTPOGHH C KOHTPAKTypaMu y nanueHnra 28 et
U €ro JBOIOPOJHOTrO OpaTa 10 MATePUHCKOW JIMHHH.
3abosieBaHue 1e0OTUPOBAIO B paHHeM Bo3pacte (5-10
JIET), XapaKTepHU30BaIOCh POTPEIUSHTHBIM TEUCHHUEM,
BBIPAXKCHHBIMH CYXOXHJIIBHBIMH PETPAKIUAMHU U KOH-
TpaKkTypamMu, OTPAHUUYEHUEM [BUXKEHUHI B IO3BOHOU-
HUKE, aTpOo( el MBIIIIL [JIEYEBOTO U Ta30BOTO TOSICOB,
MBIIIILL CIIUHBL, FPYAU U KUBOTA. B ICMX0AMOLIMOHAIBHOM

chepe KOTHUTUBHBIE HApYLICHHUsS HE oTMedaynch. Ha-
6r01aack KapAMOMHUOTIATHS C HapyLIeHHEeM IIPOBOIHHU-
KOBOH (pyHKIMHU. YpoBeHb KpeaTnH(poc(HOKUHA3bI ObLI
HOPMaJIbHBIH. DIIEKTPOMHUOrpaUIECKH perucTprupoBa-
JUCh U3MEHEHUS XapaKTepHbIE ISl IEPBUYHON MBIIIECU-
HOM IIaToJIOTMU. buoncus Melln nokasana coueTaHUE
MEePBUYHO-MBIIICYHBIX U HEHPOTEHHBIX M3MEHECHUM.
IIpencraBnenHslil ciyyail 1MarHOCTUPOBAH KaK MbIIlIey-
Has auctpodus Porraypa-Mopree-beiiepa.
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RELIGIOUS EXCLUSIVITY AND PSYCHOSOCIAL FUNCTIONING

1Gegelashvili M., 2Meca A., 2 Schwartz S.J.
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Religion Exclusivity and Psychosocial Functioning
Beginning in the early part of the 20th century, the sci-
entific study of religion began to sketch a portrait of
religion as a prosocial cultural force. Religion was seen
as highly beneficial power for community development
which can mitigate aggressive and destructive impulses
, and provide specific reinforcements for adherence to
moral norms). Groups in general, and religious groups
in particular, provide their members (to varying degrees)
with shared norms, values, traditions, and metaphysics,
which in turn helps to mobilize, coordinate and justify
collective action Religion is an important mode of so-
cial identification [13,26]. It provides individuals with
a comprehensive social identity, including cosmic and
terrestrial worldviews that can anchor the individual in
a self-affirming and existential anxiety-reducing social
consensus [19]. Steger and colleagues [34] suggest that
religious individuals might feel greater psychological
well-being because they derive meaning in life from
their religious feelings and activities There are a num-
ber of ways that religiosity might play a role in drawing
IG/OG boundaries that have important implications for
tolerance and prosociality [17]. Indeed it may lead in-
dividuals to dehumanizing and delegitimizing the out-
group [18], and thereby paving the way for intolerance,
prejudice and aggression [12,26].

The study of religious exclusivity dates back to the pio-
neering work of [2] who suggested that favoring one’s reli-
gious group over others is often associated with prejudice,
discrimination, and poor treatment of people from other
groups. Since then, evidence for the connection between
religiosity and intolerance accumulate during the mid-20th
century [1,2,14,28]. Seek to expand on these studies, the
current study sought to clarify the role of exclusivity with
respect to psychosocial functioning.

Conceptualizing Religious Exclusivity

Religious exclusivity is the doctrine or belief that only
one particular religion belief system is true [40]. A perusal
of current world events suggests that many highly reli-
gious people indeed hold the belief that their faith is the
only true faith, that only those who believe as they do are
admitted into heaven, and that it is acceptable to discrimi-
nate against or otherwise bring psychological or physical
harm to individuals who do not share their belief system.
Indeed, many religions, especially those that offer clear
prescriptions and proscriptions regarding how one should
and should not believe and behave, lend themselves easily
to group-outgroup distinctions.
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As such when discussing religious exclusivism as a mani-
festation of in group favoritism it is essential to draw
upon Social Identity Theory [36], which explains why in-
tergroup favoritism appears and suggests motives for in-
tergroup discrimination. Social Identity Theory proposes
that we derive value from our group memberships to the
extent that we can compare our own group positively with
others, and that we are therefore motivated to gain and
maintain a sense of positive group distinctiveness from
the other group(s) to which we do not belong, and against
which we compare our own group [36,38]. Social identity
theory holds that nearly all groups hold the implicit or
explicit belief that they are somehow unique or superior
to others. The theory also reflects the beliefs and feelings
about those groups that one perceives as standing in op-
position to the groups with which one is affiliated, that
is, groups that are “not us.”. However, such a belief and
“us-versus-them” worldview can entail prejudice and in-
tergroup discrimination and sometimes violence against
those who belongs to other group - with religion among
these reasons [24].

Motives for Intergroup Discrimination

On the basis of Social Identity Theory and similar per-
spectives, identity motives for self-esteem, meaning, dis-
tinctiveness, and belonging have been suggested [38,39].
Among the motives most germane to religious exclusivity
are self-esteem, meaning, distinctiveness, and belonging-
ness. We review each of these here.

Self-esteem. Social identity theory assumes that individu-
als strive to maintain and enhance their self-esteem. To
the extent that a particular group membership forms an
important part of a particular individual® ‘s self-concept,
the individual is similarly expected to strive maintain and
enhance a positive social identity associated with this
group membership. Abrams and Hogg [5] proposed that
social identity theory therefore includes an implicit self-
esteem hypothesis (SEH) with two unstated corollaries:
(1) that successful intergroup discrimination will enhance
social identity and hence self-esteem and (2) that low or
threatened self-esteem will promote intergroup discrimi-
nation because of the need for positive self-esteem. Reli-
gious exclusivity would therefore be expected to be posi-
tively linked with self-esteem.

Meaning. Another line of thinking, also developed from
social identity theory, is that group identifications and in-
tergroup discrimination are motivated by an underlying
search for meaning Seeing oneself as a meaningful part
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of a meaningful world may be especially important when
people are faced with traumatic or unpredictable events,
or when people are coping with the inherent uncertainty
regarding what happens after death. Search for meaning
appears to play a crucial role in coping with traumatic and
unpredictable events and any under condition of subjec-
tive uncertainty. - where meanings of the self-concept and
the social context are unclear [16,38].

Distinctiveness. Drawing on principles from downward
comparison theory Wills T., Vignoles et al. [38,41] one
way to achieving a positive social identity is to establish
positive distinctiveness of the in-group from comparable
out groups by engaging in intergroup discrimination.
Moreover, distinctiveness can help to create meaning by
separating one’s ingroup from relevant outgroups (i.c., the
motives are interrelated). Exclusivity can therefore help
to create distinctiveness for one’s religious group [3].

Belongingness. The belonging motive refers to the need
to maintain or enhance feelings of closeness to others, or
social acceptance, both in interpersonal relationships and
within groups. Studies have shown greater discrimination
both between and within groups when group distinctive-
ness is threatened and when belonging in the in-group
is insecure [38]. Exclusivity, inasmuch as it allows the
person to assert a sense of belongingness to one group
and not others, may be associated with positive outcomes
(e.g., self-esteem, meaning in life) and protective against
negative outcomes (e.g., depressive symptoms). Howev-
er, the ingroup-outgroup distinctions that are drawn as a
way of satisfying identity motives may, in some cases, in-
crease risk for antisocial behavior toward outgroup mem-
bers. Religious exclusivity is a form of ingroup favoritism
— that it, a scenario where only those in the ingroup (i.c.,
those who share one’s belief system) are considered wor-
thy and Godly, whereas those in the outgroup are not [3].

It is worth noting that Ingroup/outgroup effects may be
exacerbated when groups are perceived to be in conflict
with one another over, when resources are perceived as
being scarce, or when groups must compete for access to
the market place of ideas [32].

All of these scenarios clearly apply to religious groups:
most scriptures claim that only they offer the unaltered
path to the divine; entry into the afterlife is often assumed
to be contingent on endorsing the “correct” belief system;
and various faiths often demonize one another as a way of
attracting and keeping members [10,26].

Exclusivity represents a way of favoring the in-group by
declaring that only “we” have access to the truth (and —
either implicitly or otherwise — that “they” do not).

Although previous authors have not necessarily grounded
study of religious exclusivity within social identity per-
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spectives. Altemeyer and Hunsberger [3] have focused on
what they term religious fundamentalism and right-wing
authoritarianism both fundamentalism and right-wing au-
thoritarianism are associated with prejudice against vari-
ous groups, including women, African Americans, Jews,
and LGBQT groups.

Another important theory which explains defencive func-
tion of religion is Terror Management Theory proposed by
Greenberg, Pyszczynski, and Solomon [13] and inspired
by the writing of cultural anthropologist Becker E. [7]. TMT
argues that basic psychological conflicts result from hu-
mans’ desire to live and from their awareness that death is
inevitable. Religion is among the most prominent ways that
humans have devised to explain the mystery of death and
to quell their fears about it. Indeed, among the most promi-
nent samples/expressions of culture is religion and belief in
an afterlife (e.g., reincarnation) All cultures provide precise
information regarding death that affords opportunities for in-
dividuals to live forever- either symbolically, by producing
great works or amassing great fortunes that extend beyond
the individual’s lifetime and therefore serve as a physical
testament to a person’s existence, or through religious be-
liefs that promise immortality in a variety of ways, from the
Eastern conceptions of reincarnation to beliefs of symbolic
immortality: procreation, national identity, a common cause
(such as the fight for the rights), cultural influences on sexual
relationships (marriage, family and respect for the memory),
the desire to be great, and so on. Eligibility for immortality
is, however, limited to those who do the right things. The re-
sulting perception that one is a valuable member of a mean-
ingful universe constitutes self-esteem; and self-esteem is the
primary psychological mechanism by which culture serves
its death-denying function.

In the present study we hypothesize a positive association
between religious exclusivity and high self-esteem and
also positive psychosocial functioning (e.g., high well-
being and low levels of depressive symptoms), supporting
what would be expected from both TMT and social iden-
tity perspectives. TMT suggests that religious beliefs may
provide a cultural worldview and self-esteem — but these
assets would not necessarily be expected to be conferred
by an individualistic set of beliefs that are not part of a
religious group. I. Yalom admits that fear of death has the
most important impact on person’s life and religious be-
liefs provide security and protection against “nonbeing”
(i.e., the fear that nothing at all exists after death). But
though he recognizes that religion helps people for living
in peace, the payment for such tranquility is too high be-
cause it entails dulness,- “narrowing our inner life, blur-
ring our vision, blunting our rationality.” And as a result
“Ultimately self-deception catches up with us.” And if
confrontation with death will always be related with fear.
“it is the price we pay for self-awareness”. These consid-
erations must be taken into account when arguing regard-
ing as religious as well as nonreligious exclusives.
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Religion Exclusivity Measure

Before studies can be developed to adequately assess the
positive and/or negative effects of religious exclusivity, it
is necessary to develop and validate a measure that best
captures religious exclusivity within a social identity per-
spective.

The primary difference between the measure that we pres-
ent here and the measures developed by Altemeyer and
Hunsberger is that our measure uses items from a first-
person perspective (which is important in capturing in-
group-outgroup dynamics). The measures developed by
Altemeyer and Hunsberger [4] use items worded in third
or neutral person perspectives (e.g., “To live the best and
most meaningful life, one must belong to the one true re-
ligion”). Because social identity perspectives frame the
primary distinction as being between “us” and “them,”
first-person items are essential to use in measuring reli-
gious exclusivity.

Specifically, and building on Altemeyer and Hunsberger’s
[3] Religious Fundamentalism Scale, the present study used
a large sample of college students from around the United
States and from various religious backgrounds to validate a
new measure of religious exclusivity developed with half of
its items written from a first-person perspective. In addition,
the present study sought to evaluate the relationship between
religious exclusivity and measures of well-being, internal-
izing symptoms, and antisocial behavior.

Research Questions and Hypotheses

We advanced the following research questions and hy-
potheses for our study:

1. For people from religious groups, exclusivity should be
related to participation in religious activities.

2. Exclusivity should be related positive psychosocial
functioning (e.g., high well-being and low levels of de-
pressive symptoms).

3. Exclusivity should be related to antisocial behavior.

Material and methods.

Participants

The present study’s sample was derived from the Multi-
Site University Study of Identity and Culture (MUSIC;
see Castillo & Schwartz, 2013). The sample for the pres-
ent analyses was comprised of 8,585 students (72.6% fe-
male; Mage = 20.33 years, SD = 3.42, range = 18 to 63;
62% White, 14% Hispanic, 13% Asian, 8% Black, and
3% other races/ethnicities) from 30 colleges and univer-
sities around the United States. Over and above the eth-
nic and cultural diversity, the sample was fairly diverse
across religious identifications. Specifically, the sample
included college students who identified as “no religion”
(12%), Agnostic (7%), Atheist (3%), Protestant (34%),
Assemblies of God (2%), Roman Catholic (27%), Ortho-
dox Christian (1%), Jewish (3%), Mormon (3%), Muslim
(2%), Buddhist (2%), and “Other” (4%)
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Procedures

Data were collected between September 2008 and Octo-
ber 2009 from sites selected to provide a diverse represen-
tation of regions in the United States. Participants were
recruited through printed or emailed announcements sent
to students attending classes in the disciplines of psychol-
ogy, sociology, business, family studies, education, and
human nutrition. Interested students were directed to a
website and asked to read a consent document and con-
firm their participation. Participants received research/
course credits or were entered into a raffle for a prize
drawing. The full survey was divided into six separate
web pages to allow participants to save their work and
resume later. Eighty-five percent of participants submitted
all six pages.

Measures

Unless otherwise specified, 5-point Likert scales were
used for all study measures, with response options rang-
ing from 1 (Strongly Disagree) to 5 (Strongly Agree). Al-
pha coefficients presented are from the current sample.

Religious Exclusivity.

The current study utilized the 10-item Religious Exclusiv-
ity Measure (REM), a modified version of the Altemeyer
& Hunsberger religious exclusivity measure.

Religious Behaviors. The current study utilized three sin-
gle-items seeking to capture the frequency of engagement
in religious behaviors within the last month: religious
service attendance (“In the last month, how often have
you attended a religious service at your church/mosque/
synagogue?), outside religious service (“How many times
in the last month have you attended a religious service
somewhere outside of a church/mosque/synagogue?”),
and prayer (“How often do you pray?”). All three items
were measured on a 5-point scale ranging from 1 (Not at
all) to 5 (More than 3 times per week).

Convergent Variables.

In order to establish convergent validity, consistent with
Social ldentity Theory, the current study implemented
indicators of meaning in life, religious identification,
and self-esteem. Meaning in life was assessed using the
Presence of Meaning (Cronbach’s alpha = .87 in the pres-
ent sample) subscale from the 10-item Meaning in Life
Questionnaire [31] on a 6-point Likert scale ranging from
1 (strongly disagree) to 6 (strongly agree). Religious
identity was measured using the 7-item (o = .95; Sample
Item: “I participate in activities from my religion, such
as special food, music, or customs.”) Religious Identity
Measure2. Self-esteem was assessed using the 10-item (o
= .89, sample item: “I take a positive attitude toward my-
self”) [30].

Positive Psychosocial Functioning.
Positive psychosocial functioning was assessed in terms
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of psychological well-being and satisfaction with life.
Psychological well-being was measured using the 18-
item Scales of Psychological Well-Being [32], which
uses a 6-point Likert scale (o = .83, sample item: “I like
most aspects of my personality”). Life satisfaction was as-
sessed using the 5-item Satisfaction with Life Scale [25],
answered on a 6-point Likert scale (o = .87, sample item:
“The conditions of my life are excellent”).

Negative Psychosocial Functioning.

Negative psychosocial functioning was assessed in
terms of externalizing (rule-breaking and physical ag-
gression) and internalizing (depressive symptoms and
general anxiety) symptoms. Externalizing symptoms
were assessed using the Subtypes of Antisocial Behav-
ior Questionnaire [9], a 32-item instrument that assess-
es three subtypes of antisocial behavior. Participants
were asked to rate their engagement in rule breaking
(11 items, o = .86; sample item: “Stole things from a
store”) and physical aggression (10 items, a = .86; sam-
ple item: “Got into physical fights”). Depressive symp-
toms were assessed using the 20-item Center for Epi-
demiological Studies Depression Scale [27]. The items
are responded to using 4-point scales ranging from 1 =
seldom to 4 = most of the time (o = .86, sample item: “I
felt like crying this week”). General anxiety symptoms
during the previous week were assessed using an 18-
item version of the Beck Anxiety Inventory [5] adapted
for use with non-clinical populations (a = .95, sample
item: “I have been worrying a lot this week™).

Analytic Procedure

The analytic procedure was conducted in four steps. The
first step of the analysis was to develop a general factor
model for the measure the Religious Exclusivity Measure
(REM). To do this, sample was randomly divided in half.
On the first half, we conducted an Exploratory Factor
Analysis (EFA) using Maximum Likelihood and promax
rotation to determine the factor solution that might work
best. Using the second half of the sample, we conducted a
Confirmatory Factor Analysis (CFA) in Mplus to confirm
the results of the EFA. The second step was to compare the
derived factor structure across religious and non-religious
identifications using the full sample. As outlined by Little
[22], using a multigroup model in Mplus, we evaluated the
three required forms of invariance necessary for establish-
ing group equivalence: Configural (equal form), Metric
(equal loadings), and Scalar (equal intercepts) invariance.
The third step of the analytic procedure was to establish
concurrent validity with measures of religious behaviors
(i.e., prayer, service attendance, and outside service atten-
dance) and theoretically related constructs as described by
Social Identity Theory and Identity Motives Theory (i.c.,
purpose, self-esteem, religious identification). Finally, we
sought to evaluate the predictive validity of the REM by
determining whether significant differences emerged across
a variety of psychosocial functioning indicators.
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Step 1: General Factor Identification

Exploratory Factory Analysis. The EFA indicated that a
two-factor solution was most viable (62.93% of variance
explained). However, closer examination of the factor
loadings revealed this structure was driven by the direction
of the item wording. Specifically, positively worded items
loaded together while the two negatively worded items (i.e.,
items 8 and 9) loaded on to the second factor. In order to
maintain parsimony, the two negatively worded items were
dropped and EFA was conducted with the remaining eight,
positively worded items. The subsequent analysis indicated
a one-factor solution was most viable (60.96% of variance
explained). Factor loadings are presented in Table 1.

Confirmatory Factor Analysis. Building on the eight-item
one-factor solution, we proceeded to conduct a CFA with
the second half of the sample to confirm the derived factor
structure. The CFA analyses was conducted Mplus 7.2 using
a sandwich covariance estimator [20] to adjust the standard
errors to account for nesting of participants within schools.
As outlined by Bollen and Long [8], indices of absolute fit,
indices of relative fit, and indices of fit with a penalty func-
tion for lack of parsimony were used to examine goodness
of model fit. These include the 2 test of model fit (which
should optimally be statistically non-significant, p>.05),
the Comparative Fit Index (CFI), the Root Mean Square
Error of Approximation (RMSEA), and the standardized
root mean square residual (SRMR). According to values
suggested by Little [20], good model fit is represented as
CFI>.95, RMSEA < .05, and SRMR < .05; acceptable fit
is represented as CFI = .90 - .95, and RMSEA = .08 - .05,
and SRMR =.08 - .05. Given that the 2 value tests the null
hypothesis of perfect fit to the data, which is rarely plausible
in large samples or complex models [9], it is reported but
not used to evaluate model fit. The one-factor model was
indicative of good to acceptable model fit [52(20) = 466.63,
p<.001; CFI=.965; RMSEA =.068; SRMR = .033]. Factor
loadings are displayed in Table 1.

Table 1. Factor Loadings for Exploratory Factor and
Confirmatory Factor Analysis

EFA CFA
Item 1 .647 .807
Item 2 .653 .823
Item 3 .559 745
Item 4 .668 .826
Item 5 499 712
Item 6 575 762
Item 7 728 .844
Item 10 546 732

Step 2: Invariance across Religious and Non-Religious
Identifications

Building on the eight-item one-factor solution, using a mul-
tigroup model in Mplus, we sought to establish whether or



GEORGIAN MEDICAL NEWS
No 7-8 (244-245) 2015

not the REM was equivalent across religious identifications.
Once again, analysis were conducted using a sandwich
covariance estimator [20] to adjust the standard errors to
account for nesting of participants within schools. Given
the diversity of identifications participants adhered two,
measurement equivalence was evaluated broadly (i.e.,
religious versus non-religious identifications) and then
more specifically within all religious identifications with
a sufficient sample size (i.e., Protestants, Assemblies
of God, Roman Catholic, Jewish, Mormon, Muslim,
and Buddhist). Analysis began with the least restricted
solution and progress towards increasingly restrictive
constraints. Differences in the CFI (ACFI > .010) and
RMSEA (ARMSEA > .010) were used to test for signifi-
cant differences in fit among the one-factor, two-factor,
and three-factor models [22]. While we did not use the
chi-square difference test because a number of studies
e.g., Meade, Johnson, & Braddy [23] have suggested
that it is overpowered and produces significant results
even when the actual differences in fit between models
are trivial, we do report it in our results.

Religious versus Non-Religious Identification. As previ-
ously specified, invariance analyses began with a configural
model.

As shown in Table 2, the configural model was associated
with good to acceptable fit [¥2(40) = 669.67, p < .001;
CFI =.954; RMSEA = .063; SRMR = .032]. Building on
the configural model, we evaluated metric invariance by
constrained factor loadings to be equivalent between both
groups; there was no significant decline in model fit [Ay2(7)
= 62.83, p<.001; ACFI = .002; ARMSEA = .005). Next,
in order to evaluate scalar invariance, factor intercepts
were constrained to be equal. This additional constraint
however was associated with a significant decline in model
fit [Ay2(7) = 830.65, p<.001; ACFI = .060; ARMSEA =
.023] resulting in the rejection of the assumption of scalar
invariance. In order to identify which intercepts violated
the assumption of scalar invariance, we constrained one
intercept at a time and examined the subsequent change in
model fit. Analysis revealed item 5 resulted in a significant
decline in model fit [Ay2(1) = 632.55, p<.001; ACFI =.049;
ARMSEA=.021]. Configural, metric, and scalar invariance
was retested after eliminating item 5. As shown on Table
3, the revised 7-item scale was associated with configural
and metric invariance. Once again, the scalar model was
associated with a significant decline in mode fit [Ay2(6) =
130.44, p<.001; ACF1=.013; ARMSEA =.003], however,
closer examination of factor intercept indicated no one
specific item violated the assumption of scalar invariance.

Table 2. Measurement Invariance Between Religious and Non-Religious Identifications

Model ¥2(df) AyA(df) CFlI |ACFI| RMSEA SRMR
8-Item Measure

Configural 669.67(40)" .954 .063 .032
Metric 732.50(47)" 62.83(7)" 949 .005 .061 .002 .052
Scalar 1563.15(54)" 830.65(7)" .889 .060 .084 .023 .100
Item 2 745.34(48)" 12.84(1)" 949 <.001 .061 <.001 .052
Item 3 759.97(49)" 14.63(1)" 948 .001 .061 <.001 .051
Item 4 775.04(50)" 15.07(1)" 947 .001 .061 <.001 .051
Item 5 1407.59(51)" 632.55(1)" .900 .047 .082 .021 .098
Item 6! 801.64(51)" 26.60(1)" .945 .002 .061 <.001 .052
Item 7 810.82(52)" 9.18(1)" 944 .001 .061 <.001 .052
Item 10 862.75(53)" 51.93(1)" 940 .004 .062 .001 .055

7-Item Measure

Configural 425.94(28)" .960 .060 .030
Metric 473.80(34)" 47.86(6)" .956 .057 .003 .047
Scalar 604.24(40)" 130.44(6)" .943 .013 .060 .003 .053
Item 2 488.21(35)" 14.41(1)" 955 .001 .057 <.001 .047
Item 3 502.57(36)" 14.35(1)" 953 .002 .057 .003 .046
Item 4 519.37(37)" 16.81(1)" 952 .001 .058 .001 .047
Item 6 545.66(38)" 26.29(1)" 949 .003 .058 <.001 .048
Item 7 555.00(39)" 9.34(1)" 948 .001 .058 <.001 .048
Item 10 604.24(40)" 49.24(1)" .943 .005 .060 .002 .053
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Table 3. Measurement Invariance Between All Religious and Non-Religious Identifications

Model 22(df) Ay(df) CFl | ACFI| | RMSEA | |[ARMSEA| | SRMR
Configural 1033.80(98)" 939 106 041
Metric 1153.93(128)" 120.13(30)" 933 | .006 097 -.009 054
Scalar 2239.85(164)" 1085.9236)° | 865 | .068 122 025 110
Item 2! 1501.05(134)" 347.12(6)" 911 | .022 110 013 071
Item 3! 1517.33(134)" 363.39(6)" 910 | .045 110 013 085
ltem 4 1366.03(134)" 212.09(6)" 920 | .013 104 .007 070
ltem 6! 1422.51(134)" 268.58(6)" 916 | .017 106 .009 068
ltem 7 1273.54(134)" 119.61(6)" 926 | .007 100 .003 063
Item 10 1373.10(140)" 99.56(6)" 920 | .006 102 -.020 067

We therefore concluded that the assumption of partial
scalar invariance could be retained (cf. Knight et al., [21];
Vandenberg & Lance, [37]). Means for religious exclusivity
by groups are presented in Table 4.

All Religious Identification. Next, we proceeded to evalu-
ate whether the REM was invariant across specific religious
identifications.

As shown in Table 3, the configural model across all re-
ligious identifications was also associated with mediocre
to acceptable fit [¥2(98) = 103.80, p <.001; CFI = .939;
RMSEA=.106; SRMR = .041]. Building on this model, fit
indices did not indicate a significant decline upon adding
the factor loading constraints [Ay2(30) = 120.13, p<.001;
ACFI=.006; ARMSEA =.009]. The scalar invariance con-
straints however were imposed and resulted in a significant
decline in model fit [Ay2(36) = 1085.92, p<.001; ACFI =
.068; ARMSEA =.025]. Subsequent analysis revealed items
2,3, 4, and 6 violated the assumption of scalar invariance.
We therefore were unable to retain the assumption of full
or partial scalar invariance. Given the level of complexity
behind the current model, no additional items were dropped
from the REM (Table 4 for means and SD by specific
religious groups).

Table 4. Mean Comparison across Religious Subgroups

Means S.D.
Religious vs. Non-Reli-
gious

Non-Religious 1.331 .292
Religious 2.190 .696

All Groups
Protestant 2.352 704
Assemblies 2.909 .619
Roman 1.902 485
Jewish 1.727 .502
Mormon 3.449 372
Muslim 2.785 .864
Buddhist 1.613 437
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Step 3A - Convergent Validation with Behavioral In-
dicators

General Model. Having established the general factor
structure of the REM, as a means of establishing concurrent
validity, we proceeded to evaluate the relationship between
religious exclusivity and engagement in religious behaviors
(i.e., prayer, service attendance, and outside service at-
tendance). Analysis was conducted within a measurement
model in MPlus to account for measurement error when
evaluating the relationship between religious exclusivity
and account for the non-normal distribution of engagement
in religious behaviors. The model was associated with good
to acceptable fit [}2(32) = 1117.66, p < .001; CF1 = .967;
RMSEA=.064; SRMR = .033]. Religious exclusivity was
strongly related with religious service attendance [r=.410,
p<.001], prayer [r = .193, p<.001], and outside religious
service attendance [r = .596, p<.001].

Moderated Model. Because religious identification may
moderate the relationship between religious exclusivity
and engagement in these various behaviors, a multigroup
analysis was conducted first broadly (i.e., religious versus
non-religious identifications) and then more specifically
across all religious identifications (i.e., Roman Catholic,
Protestants, Buddhist, Muslims, etc.). In determine if reli-
gious affiliation moderated these relationships, in both sets
of analysis, we compared an unconstrained model (with
all paths free to vary across) to a constrained model (with
each path constrained to be equal across groups). Should
a significant difference emerge, analysis would proceed by
constraining one path at a time and examining the change
in model fit following each constraint.

Regarding the broad comparison between religious and
non-religious identifications. As shown in Table 5, the
unconstrained model was associated with good to accept-
able fit [y2(76) = 1123.07, p<.001; CFI =.939; RMSEA =
.059; SRMR =.049]. The addition of parameter constraints
resulted in a significant decline in model fit [Ax2(3) =
514.20, p<.001; ACFI =.030; ARMSEA = .012] suggest-
ing differences among the relationships between religious
exclusivity and religious behaviors. Further analysis re-
vealed significant differences in the relationship between
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religious exclusivity and religious service attendance and
outside religious service attendance. Specifically, for those
with a religious identification, the relationship between
religious exclusivity and religious service attendance [r
=.377, p<.001] and outside religious service attendance
[r = .274, p<.001] was much higher than for those with
a non-religious identification [r = .157, p = .005 and r =
.145, p=.003].

Next we proceeded to evaluate whether differences emerged
across all religious identifications. The fact that analysis
were conducted with in a measurement model was even
more beneficial given the lack of scalar invariance across
all religious identifications. Specifically, within MPlus it
is possible to impose metric invariance constraints while
allowing scalar constraints (with the exception of item 7 and
10 that did not vary across groups) to be freely estimated.
In doing so, we were able to compare the level convergent
validity across all groups. As was done before, analysis be-
gan with a comparison of a constrained and unconstrained
model (see Table 6/5) which indicated no significant differ-
ence between models = [Ay2(18) = 116.54, p<.001; ACFI
=.005; ARMSEA = .001] suggesting that the relationship
between exclusivity and religious behavioral indicators do
not vary across groups.

Step 3B - Concurrent Validation with Theoretical In-
dicators
General Model. Building on the previous analysis, as an

additional step in establishing concurrent validity and
consistent with social identity theory, we proceeded to
evaluate the relationship between religious exclusivity
and meaning in life, religious identity, and self-esteem.
Analysis was conducted within a measurement model in
MPlus to account for measurement error when evaluating
the relationship between religious exclusivity and account
for the non-normal distribution of engagement in religious
behaviors. The model was associated with good fit [}2(53)
= 1255.12, p<.001; CFI = .958; RMSEA = .053; SRMR
=.029]. Religious exclusivity, while controlling for age,
sex, and income, was positively related with meaning in
life [B = .206, p<.001] and religious identity [B = .567,
p<.001] while negatively related with self-esteem [ =
-.059, p<.001].

Moderated Model. Once again we sought to evaluate the
moderating role of religious identification (Table 6).

Regarding the broad comparison between religious and
non-religious identifications, the unconstrained model was
associated with good to acceptable fit [y2(118) = 1585.54,
p<.001; CFI = .934; RMSEA = .057; SRMR = .047]. In
addition, the added parameter constraints resulted in no
significant decline in model fit [Ay2(3) = 63.19, p<.001;
ACFI = .003; ARMSEA < .001]. Similarly, subsequent
invariance tests revealed no significant differences across
all religious [Ay2(18) = 54.16, p<.001; ACFI = .001;
ARMSEA = .002].

Table 5. Comparison of Convergent Model

Model | w2(df) Ay2(df) CFI |ACFT| RMSEA | |ARMSEA| SRMR
Religious vs. Non-Religious
Constrained 1637.27(79)" .909 071 150
Unconstrained 1123.07(76)" 514.20(3), 939 .030 .059 .012 .049
RE'V(;;’rV]/C Aten | issaoogry | as022(. | 912 | 027 070 o011 119
REM w/ Outside? 1359.83(77)" 236.76(1), 925 .014 .065 .006 .080
REM w/ Prayer 1249.60(77)" 126.53(1), 932 .007 .062 .003 .081
All Religious Identifications
Constrained 2460.74(290)" 901 .094 .093
Unconstrained 2577.27(308)" | 116.54(18)" .896 .005 .093 .001 116
notes. ! Given significant decline, items were left unconstrained in subsequent models
Table 6. Predictive Validity by Religious Identification
Model Y2(df) AyA(df) CFl | JACFI| | RMSEA | |[ARMSEA| | SRMR
Rel. vs. Non-Rel
Unconstrained 1585.54(118)" 934 .057 .047
Constrained 1648.72(121)" 63.19(3)" 931 .003 .057 <.001 .054
All Groups
Unconstrained 3054.44(425)" .899 .087 .066
Constrained 3108.61(443)" 54.16(18)" .898 .001 .085 .002 074
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Step 4 - Predictive Validation

General Model. Next we proceeded to establish predictive
validity by evaluating the relationship between religious
exclusivity and various indicators of positive and negative
psychosocial functioning. As was done with convergent
validity, all analysis were conducted in MPlus utilizing a
measurement model in order to account for measurement
error and run subsequent moderated models. Age, Sex,
and self-reported income were also included as covari-
ates. The model was associated with good fit [¥2(83) =
1283.58, p <.001; CFI =.972; RMSEA = .042; SRMR =
.026]. As displayed in Table 7, religious exclusivity was
positively and significantly associated with rule breaking
[B=.157,p<.001], aggression [ =.124, p=.001], anxiety
[B =.103, p<.001], and depressive symptoms [} = .093,
p<.001]. In addition, religious exclusivity was negatively
and significantly associated with psychological well-being
[B=-.132, p<.001].

Moderated Model. As part of the final step of the analytic
procedures, we used a multigroup analysis in order to
evaluate whether religious identification moderated the
relationship between religious exclusivity and indicators of
psychosocial functioning. As before, analysis began broad-
ly (i.e., religious versus non-religious identifications) and
then more specifically across all religious identifications.
As shown in Table 8, there were no significant differences
between the constrained models and unconstrained models
broadly [Ay2(7) = 184.03, p<.001; ACFI=.004; ARMSEA
=.002] or specifically across all religious groups [Ay2(42)
=154.24, p<.001; ACFI = .002; ARMSEA <.001].
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Results and their discussion. Our goal in the pres-
ent study was to develop and validate a measure of re-
ligious exclusivity, based on the work of Altemeyer and
Hunsberger [3] and grounded in social identity perspec-
tives. Half of the items were written in the first person
(including “T” or “my”), and half were written from a
third-person or ambiguous perspective. We used a large
sample of individuals from a diverse array of religious
backgrounds, including people identifying as atheist, ag-
nostic, and spiritual/nonreligious.

We examined factorial, convergent, and predictive valid-
ity in the present study. Exploratory and confirmatory fac-
tor analyses indicated that seven of the 10 items we de-
veloped (with negatively worded items among those that
were excluded) loaded strongly onto the latent subscale
factor. These factor-analytic results were consistent across
a number of religious (and nonreligious) backgrounds,
suggesting that the construct of religious exclusivity ap-
plies both (a) across denominations and (b) to both those
from organized-religious backgrounds and those who do
not identify with a specific religious faith.

Convergent Validity

We assessed convergent validity by examining associations
between religious exclusivity and religious participation
(prayer, attendance at a house of worship, and informal
religious activities). suggest that religious exclusivity was
strongly related with religious service attendance, prayer
, and outside religious service attendance. These results
indicate that exclusivity may represent “part” of being re-

Table 7. Path Estimates between Religious Exclusivity and Psychosocial Functioning

Outcome Estimate p-value
Rule Breaking 157 <.001
Social Aggression .060 .089
Aggression 124 .001
Satisfaction with Life .035 .067
Psychological Well-Being -.132 <.001
Anxious Symptoms .103 <.001
Depressive Symptoms .093 <.001
Table 8. Predictive Validity by Religious Identification
Model y2(df) AyA(df) CFl | |ACFI| | RMSEA | |ARMSEA| | SRMR
Rel. vs. Non-Rel
Unconstrained 194.33(166)" 0.969 0.047 0.039
Constrained 1778.36(173)" 184.03(7)" | 0.965 .004 0.049 .002 0.061
All Groups
Unconstrained 2954.46(593)" .949 .069 .055
Constrained 3108.71(635)" 154.24(42)" 947 .002 .069 <.001 .067
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ligious. Further, the relationship between religious exclu-
sivity and religious service attendance significantly higher
among individuals identifying with a religious group than
for agnostics, atheists, or spiritual/nonreligious people.
These findings suggest that exclusivity may be primarily
associated with belonging to an organized religious group,
and may be less applicable within informal or individual-
ized belief systems.

These findings support our first hypothesis that exclusiv-
ity is related with religious participation. Involvement in
religious activities may link the person with a religious
group that operates according to social identity principles.
The in-group is viewed as having access to the divine and
to eternal truth, whereas other groups are viewed as be-
ing outside this access and truth. Religious participation
may strive to satisfy identity motives such as self-esteem,
belongingness, and distinctiveness — while also protect-
ing the person against uncertainty related to what happens
after death.

The results also suggest that exclusvity appears as predic-
tor for impaired psychosocial functioning low self-esteem
and low psychosocial well-being in for individuals from
organized faiths , as well as for those identifying as agnos-
tic, atheist, or spiritual/nonreligious.

So our second hypothesis according with in the religious
group where their self-esteem and well-being might be
enhanced by identity motives satisfaction, stabile death
terror management, exclusivity must be linked with posi-
tive self-esteem and good psychosocial functioning is not
true. Study suggests positive correlations between exclu-
sivity, agression and rule breaking, depression and anxi-
ety. So our third hypothesis is supported.

In agnostic, atheist and nonreligious exclusive group this
result can be explained by absence of religiosity as protec-
tive factor from the fear of death and fear of “nonbeing”
as TMTH and Yalom suggest. Our findings indicate that in
the case of exclusivity religion beliefs don’t provide secu-
rity and protection against “nonbeing” (e.g., Yalom, [42]),
(i.e., the fear that nothing at all exists after death).

It might be concluded that religion exclusivity appears as
non adaptive condition in the agnostic, atheist and nonre-
ligious exclusive group.

So religion exclusivity appears as nonadaptive condition
in the both religion and non religion groups. These found-
ing indicate that participation in religious groups and out-
side services don’t provide them with enough protection
for good psychosocial functioning.

Meanwhile in the religious group where their well-being
might be enhanced by identity motives satisfaction, sta-
bile death terror management, exclusivities connection

© GMN

with negative outcomes indicates that exclusivity is less
adaptive condition in religious group in comparison of
nonreligious group who show the same problems as the
religious group but without the equal defensive factors.

Limitations and Future Directions

It might be assumed that negative correlations between
exclusivity, psychological well-being and self -esteem,
also positive correlations between aggression and rule
breaking, depression and anxiety provides us good rea-
son to seek some additional variables that can help us to
explain origin of religion exclusivity as form of prejudice
and in group favoritism.

Study of religion exclusivity is the topic of high impor-
tance in Georgia, where nowadays religion is one of the
influential power which has great impact on the social and
cultural life of our society. The first step of this study will
be create national sensitive religion identity measure for
Georgian population.

Future studies of exclusivity from the standpoint of per-
sonal and cultural identity gives opportunity for under-
standing which intra-psychical structures and processes
are responsible for appearance of exclusivism as well as
better understanding the essence of exclusivism.

REFERENCES

1. Adorno T., Frenkel-Brunswik E., Levinson D.J., Sanford
R.N. The authoritarian personality Harper. New York:
1950.

2. Allport G.W., Kramer B.M. Some roots of prejudice.
Journal of Psychology 1946; 22: 9-39.

3. Altemeyer & Hunsberger. A revised Religious Funda-
mentalism Scale: The short and sweet of it. International
Journal for the Psychology of Religion 2004; 14: 47-54.
4. Altemeyer R.A., Hunsberger B. Fundamentalism and
Authoritarianism. Paloutzian, R.F. and C.L. Park (eds.).
Handbook of the Psychology of Religion and Spirituality.
New York: Guilford Press: 2005; 378-393.

5. Abrams D., Hogg M.A. Comments on the motivation-
al status of self-esteem in social identity and intergroup
discrimination. European Journal of Social Psychology
1988.

6. Beck, Epstein, Brown & Steer. An inventory for measur-
ing clinical anxiety: psychometric properties. J Consult Clin
Psychol. 1988; 56(6):893-7.

7. Becker E. The Denial of Death Published April 1st 2011
by Souvenir Press: 1973.

8. Bollen and Long. Testing Structural Equation Models
SAGE Focus Editions: 1993

9. Burt S.A., Donnelan M.B. Age-of-onset or Behavioral
Sub-types? A Prospective Comparison of Two Approach-
es to Characterizing the Heterogeneity within Antisocial
Behavior. J Abnorm Child Psychol. 2011; 7; 633-644.

10. Clarke S., Powell R., Savulescu -Religion J. Intolerance,

53



and Conflict A Scientific and Conceptual Investigation.
Oxford University Press: 2013.

11. Davey & Savla J. Statistical power analysis with miss-
ing data: A structural equation modeling approach. Rout-
ledge/Taylor & Francis Group; New York: 2010.

12. Demoulin S., Saroglou V., Van Pachterbeke M. Infra-
humanizing others, supra- humanizing gods: The emo-
tional hierarchy. Social Cognition 2008; 26(2): 235-247.
13. Erikson E., Erikson J.M. The Life Cycle Completed
New York: Norton 1982.

14. Fislinger. Tolerance of non-believers: A cross-tabular
and log-linear analysis of some religious correlates. Review
of Religious Research 1976; 17(3): 232—40.

15. Greenberg, Pyszczynski, and Solomon terror manage-
ment theory (TMT) in RF Baumeister (Ed) Public Self
and private Self; 1986; 188-214.

16. Grieve P.G., Hogg M.A. Subjective uncer- tainty and in-
tergroup discrimination in the minimal group situation. Per-
sonality and Social Psychology Bulletin 1999; 25: 926-940.
17. Hansen I.G., Norenzayan A. Between yang and yin
and heaven and hell: Untangling the complex relationship
between religion and intolerance. In: P. McNamara, Ed.
Where God and Science Meet: How Brain and Evolution-
ary Studies Alter Our Understanding of Religion. Vol.
3; Wesport, CT: Greenwood Press--Pracger Publishers:
2006; 187-211.

18. Haslam N. Dehumanization: an integrative review.Per-
sonality and Social Psychology Review 2006; 10: 252-264.
19. Hogg M.A., Adfelman J.R., Blagg R.D. Religion in
the face of uncertaintly: An uncertaintly-identify theory
account of religiousness. Personality and Social Psychol-
ogy Review. 2009.

20. Kauermann & Carroll. A note on the efficiency of sand-
wich covariance matrix estimation Journal of the American
Statistical Association 2001; 96 (456): 1387.

21. Knight G. et al. Measurement and measurement equiva-
lence issues. Studying ethnic minority and economically
disadvantaged populations: Methodological challenges and
best practices. Washington, DC: American Psychological
Association: 2009; 97—134.

22. Little Todd. Longitudinal Structural Equation Model-
ing. Guilford Press: 2013.

23. Meade, Johnson, Braddy, in Principles and Practice
of Structural Equation Modeling. Ed. By Rex B. Kline
Guilford Press: 2008.

24. Moshman. Identity, Genocide, and Group Violence in
Handbook of Identity Theory and Research. Ed.: Seth J.
Schwartz, Koen Luyckx, Vivian L. Vignoles. 2011.

25. Pavot & Diener. Review of the SatisfactionWith Life
Scale http://internal.psychology.illinois.edu/~ediener/
Documents/Pavot-Diener 1993.pdf

26. Powell R., Clark S. Religion, Tolerance and Intoler-
ance: Views from Across the Disciplines Oxford Univer-
sity: 2014 http://www.philosophy.ox.ac.uk

27. Radloff L.S. The CES-D Scale: A self-report depres-
sion scale for research in the general population. Applied
Psychological Measurement 1977; 1(3): 385-401.

54

MEJTUIIMHCKUE HOBOCTHU I'PY3HUU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

28. Rokeach M. The open and closed mind: investigations
into the nature of belief systems and personality systems.
New York: Basic Books, 1960.

29. Rosenblith J.F. A replication of some roots of prejudice.
Journal of Abnormal Social Psychology 1949; 44: 470-489.
30. Rosenberg. Self-Esteem Scale. 1965. http://www.yorku.
ca/rokada/psyctest/rosenbrg.pdf

31. Ryff & Keyes. The Structure of Psychological Well-
Being Revisited Journal of Personality and Social Psy-
chology 1995; 69(4):719-7217.

32. Sherif, Jackson & Esses. Religion, Intolerance, and
Conflict: A Scientific and Conceptual Investigation. Ed.
by Clarke S., Powell R., Savulescu J. 2013.

33. Spears et al. Distinctiveness and the definition of collec-
tive self: a tripartite model. In A. Tesser, D.A. Stapel, J.V.
Wood (Eds.). Self and motivation: Emerging psy- chologi-
cal perspectives. Washington, DC: APA: 2002; 147-171.
34. Steger MLF., Oishi S., Kashdan T.B. Meaning in life
across the life span: Levels and correlates of meaning in life
from adolescence to older adult- hood.. Journal of Positive
Psychology 2009; 4: 43-52.

35. Stouffer S.A. Communism, conformity, and civil liber-
ties. Garden City, NY: Doubleday and Co., Inc.: 1955.
36. Tajfel H., Turner J.C. The social identity theory of intergroup
behavior. InPsychology of intergroup relations. Ed. by S. Worchel
and W.G. Austin. Chicago: Nelson-Hall: 1986; 7-24.

37. Vandenberg & Lance. A Review and Synthesis of the
Measurement Invariance Literature: Suggestions, Practic-
es, and Recommendations for Organizational Research. J
Organizational Research Methods January 2000 3: 4-70.
38. Vignoles V.L. Identity Motives Handbook of Iden-
tity Theory and Research. Ed.: Seth J. Schwartz, Koen
Luyckx. 2011.

39. Vignoles V.L., Moncaste N.J. Identity motives and
in-group favouritism: A new approach to individual differ-
ences in intergroup discrimination British Journal of Social
Psychology 2007; 46(1): 91-113.

40. Wainwright W.J. The Oxford handbook of philosophy
of religion. Oxford University Press: 2005; 345.

41. Wills T.A. Downward comparison principles in social
psychology. Psychological Bulletin 1981; 90(2): 245-271.
42.Yalom . Starring at the Sun, Overcoming the Terror of
Death. Pub. by Josey Baas: 2009.

SUMMARY

RELIGIOUS EXCLUSIVITY AND PSYCHOSO-
CIAL FUNCTIONING

1Gegelashvili M., 2Meca A., 2 Schwartz S.J.

!llia State University, Thilisi, Georgia; 2University of Mi-
ami, USA

In the present study we sought to clarify links between
religious exclusivity, as form of intergroup favoritism,
and indices of psychosocial functioning. The study of in
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group favoritism has generally been invoked within So-
cial Identity Theory and related perspectives. However,
there is a lack of literature regarding religious exclusivity
from the standpoint of social identity. In particular, the
ways in which religious exclusivity is linked with other
dimensions of religious belief and practice, and with psy-
chosocial functioning, among individuals from different
religious backgrounds are not well understood. A sample
of 8545 emerging-adult students from 30 U.S. universities
completed special measures. Measure of religious exclu-
sivity was developed and validated for this group. The re-
sults suggest that exclusivity appears as predictor for im-
paired psychosocial functioning, low self-esteem and low
psychosocial well-being for individuals from organized
faiths, as well as for those identifying as agnostic, atheist,
or spiritual/nonreligious. These findings are discussed in
terms of Social Identity Theory and Terror Management
Theory (TMT).

Keywords: psychosocial functioning, religious exclusiv-
ity, social identity theory, terror management theory.
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PEJIMTAO3HBIN SKCKJIKO3UBU3M U IICUXO-
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Lenpro JaHHOTO MCCIEOBaHUS SBUIIOCH YCTAaHOBICHUE
CBSI3U MEXJly PEIUTHO3HBIM IKCKIIFO3UBU3MOM, KakK Ipo-
SIBJICHMEM BHYTPUTPYNIIOBOTO (haBOPUTH3Ma M HEKOTO-
PBIMH TTOKa3aTesIMU TICHXOCOIMAIBHOTO (DYHKIIMOHUPO-
BaHus. 8545 crynentoB CIIA 3amomHUIN crienuagbHbIC
OnpocHUKU. ONPOCHUK PETUTHO3HON IKCKIIO3UBHOCTH

6511 pa3paboTaH ¥ BAIMAU3UPOBAH JUIS ATOM rpynmsl. Pe-
3YyJIbTaTbl BBIABUJIU, YTO PEJIUTHO3HAA 3KCKIIO3MBHOCTH
SBIISICTCS IPETUKTOPOM HaPYIIEHHOTO TICUXOCOLHAIBHO-
ro (pyHKIIMOHMPOBAHUS, HU3KOH CaMOOLIEHKH U HU3KOTO
YPOBHS IICUXOJIOTUUECKOTO OJIAronoIy4us Cpeay CTyIeH-
TOB Pa3JIMYHBIX BepOHCHOBe}IaHHﬁ, a TaKXX€ y arHoCcTtu-
KOB, aTEHCTOB U HEPEIUTHO3HBIX. Pe3ynbsraTsl paccmMoTpe-
HBI ¢ TOUKH 3peHus Teopun ConmanbHoil MneHTHuHOCTH
u Teopun YnpasineHus YkacoM.
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MEJTUIIMHCKUE HOBOCTHU I'PY3HUU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

FOBEHUJIBHBIN TEPMATOMHUO3UT U KAJBIIMHO3

Kpanusa M.A.

Tounucckuii 20Cy0apcmeenHvlil MEOUYUHCKULL YHUBEPCUTEN;
Ileouampuueckas axademuuecxasn kaunuxa um. 1. JKeanus, Tounucu, I py3us

HecmoTps Ha nOCTHKEHUS KIMHUYECKON pEBMAaTOJIOTUU
B TUTaHE paHHEW NWAarHOCTHKH, pa3padOTKH M BBIOOpa
TaKTHKH JICYCHUS ¥, TEM CaMbIM, BIMSHUSA HA TCUCHUE U
ncxos O0JIE3HH U B IIEJIOM YIYUIICHHUS MIPOTHO3a, OTAEIb-
HBIC HO30JIOTHUECKHE €IUHMIBI 3TOH Ipymnisl 3a00seBa-
HUH, 110 CYILIECTBY, OCTAIOTCS TSDKEIIBIMU U COXPAHSIIOT
MOTEHIMATIBHYIO OMACHOCTh HEOIArOMPHATHOTO MCXOJA.
IOBenunpHEBIN nepmaromuosut (FOII) - ayromMmMyHHOE,
NMMYHOKOMIUIEKCHOE 3a00JIeBaHNE, C TEHETHYECKOII,
MYyJIbTH(QAKTOPHAIBHON MPEIPaCION0KEHHOCTHIO, C
MIPENMYIECTBEHHBIM MOPAKEHHEM MBIIII 1 KOKHBIX T0-
KPOBOB — KapJMHAIBHOE MPOSIBIICHUE OOJIE3HN, a TAKXKE T1a-
TOJIOTHEH OTIEJIbHBIX OPraHOB U CUCTEM. MBI pacnionaraem
OITBITOM KJIMHHUYECKOro HaOmonenns Hax 134 OonpHBIMHA
(90 neBouexk u 44 manpunka; 2,04:1) B Poccun u ['py3uu B
Bo3pacte oT | rona 3 mecsimes 10 17 ner.

B mupoBoit nuTeparype 60blinee KomndecTBo Habmome-
uuit FOJ1 (143 u 151 6ombHOI) BCTpeyaeTcs B OTAETBHBIX
coobmenmsx [8,16]. B 2003 . mpencTaBieHbl cymmap-
ueie qanable NIAMS (National Institute of Arthritis and
Musculoskeletal and skin Diseases) 395 peructprupoBaHHBIX
6ompHBIX FO/I 32 1995-1998 . [9]. Cyzst o 5THM JaHHBIM,
yactora FOJI B roj1 Ha MUJUTMOH HACEJICHUS KOJICOIeTCs OT
2,7 no 4,1. Ipruém, HanbombIIas 9acToTa 3a00JICBaHUS
(257 m3 395) npuxoautcs Ha OeIyro pacy He MCIIaHCKOTO
MIPOHMCXOKICHNS, HANMEHBINAs — Ha aMEPHUKAHCKUX MH/ICH-
LIEB U XKUTeNeH AJISICKHU, a TaK K€ Ha )KUTEJIeH BOCTOUHBIX
ctpas u Vcnanares (2 u 5 HaOIIOACHUH, COOTBETCTBEHHO).
B meom, Tak e BBISBISICTCS IpeodiaiaHme 3a00IeBaHUs
y IeBOYEK MO CpaBHEHUIO ¢ MamsaukaMu (181/76-2,4:1).
B 1996 1. Hamu TTpOBEICHO AMHUIEMHUOIOTUIECKOE HCCITe-
noBaHUe MU QPy3HBIX O0Te3HEH COSANHUTETBHON TKAHH, B
toMm uncie u O]l cpean nerckoro HaceneHus [ pysun [1].
B pesymsrare BeIsBIIEHO, uTO 9acToTa FOJ] Komebnercs ot
0,001 mo 0,004 Habmronenuii Ha 1,000 ¢ TeHACHIIMEH pocTa
4acTOTHI U TIpeodIIalaHieM B JIBa pa3a CPeIu TOPOICKOTO
JIETCKOTO HACETICHHUS B CPABHEHHH C CEIBCKIIM.

C TOYKM 3peHHS TeHeTHUecKoro MapkupoBaHus O/,
MIPE/ICTABISIET MHTEPEC ACCOLMUPOBAHUE 3a00JIEBaHNUS C
anTureHamu kinacca Il cuctemsr HLA (Human Leukocyte
Antigen), SBISIOIIErOCs 9acTh0 T-KIIETOYHOTO MMMYH-
HOTO OTBETA ¥ CIICIU(PHUSCKOTO IS Pa3HON STHHUECKON
rpymmsl. Tak, amrens DRB1* 0301 u DQA1* 0501 npen-
CTaBIISIET BBICOKUH PHUCK [UTS PA3BUTHS AEPMATOMHO3HUTA U
nosiuMuo3uta y KaBka3ckoil Kak A€TCKOH, TaK U B3pOCIOn
STHUYECKHUX rpymnm [5,6,17,22]. JIpyrue aBTOpHI Takke
BBISIBWIIN MJICHTUYHBIC PE3YIBTAThl, OAHAKO, II0 UX JaH-
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HBIM, JJIsI aMEPHKAHCKUX a(pHKaHLEB ObUI XapaKTepeH
HLA-DQA1* 0601 [13]; ans AmMOHIEB pUCK-(HaKTOPOM
FO/1 sBnsiercst HLA- DRBI1* 15021 [20].

AytoanTtutena npu IO/l mensarcs Ha IBE KaTETOpPHH:
MHO3HUT-CHEI()UUECKHAE AaHTUTEINA, HAlIPaBJICHHbIE POTUB
LUTOIIIA3MBI | SIIpa ¥ MHO3UT-aCCOLMMPOBAHHBIC aHTH-
TeIa, KOTOPbIE OOBIYHO BBISABIISIOTCS TIPH APYTUX Ay TOMM-
MYHHBIX TIPOIIECCax M Tak Ha3siBaeMbIx OVerlape sindroms.
Muosurt - ciermduaeckue antutena (Anti-Mi-2 Anti-SRP)
ACCOLMUPYIOTCSI C KITACCHIECKUM KOKHBIM cHHIpoMoM FOJT
1 €T0 TSDKENBIM, YIIOPHBIM K JICUEHHIO BapuaHToM; Anti-Pi
40 (My) — acconnuupyroTcs ¢ KaTbIIHHO30M H KOHTPAKTY-
pamu [22], pOBHO TakK ke Kak u (hakTop HEKPO3a OITyXOJn
(®HO)-0-308 A mpencrasisier puck xpoHuzaruu FHOJ
TPOpHUIECKUMH HAPYILICHUSIMU KOXKH 1 SI3BEHHBIM IIPOIIEC-
COM JKeIyTOYHO-KHUIIIeYHOTO TpakTa [7,14,17]. 3BecTHO
y10, ®HO-0L OTHOCUTCS K IUTOKHHAM; €TO MPOAYKIUS
o0ycoBieHa OaKTepruaIbHBIM YHIOTOKCHHOM, BO3pacTaeT
B 3aBHCHMOCTH OT CTEIIEHH HH(HIIMPOBAHNSA 1 ObIBACT IPH-
yrHOH mI0K0BOTO coctostauA [3]. 'er @HO ompenensier BbI-
apneane PHO-o u o6HapyxuBaetrcst B HLA-B u HLA DR
3 MPOCTPaHCTBE U CIIOCOOCTBYET HAPYIICHUIO PABHOBECHS
[5]. Apyrue aBTopsr otmedarot, uto PHO-0-308 ocobeHHO
BeIcok nipu FOJ1 y meteit KaBkazckoro mponcxoykaeHUs, SIB-
JsieTcs pUcK-(pakTopoM (HOPMHIPOBAHUS BOCHAIUTETFHON
muonarid, Bkmodast FOJI, ¢ mpomykimeit MOHOHYKIIeapHBIX
KIJICTOK ¥ JanbHeHmeil xporn3anueii mporecca [ 14].

B nuTeparype mupoko 006CykIaeTcsi BOIPOC O BO3MOX-
HOW poJIM XMMEpPHU3Ma NPH ayTOMMMYHHBIX W JIPYTHX 3a-
OomeBaHMAX (CHCTEMHAsl KpacHas BOJTYAHKA, CHCTEMHBII
CKJIEpO3, IEPBUYHBIN OMIHAPHBIA IHUPPO3, ayTOMMMYH-
Helit TupeonanT U FO/I) Kak SBIEHUS C MPUCYTCTBHEM B
OJTHOM OpTaHM3ME Pa3HOTO '€HETHYECKOro Marepuala,
COBMECTHMOTO T10 JICHKOIIUTAPHBIM aHTUT€HAM YEJIOBEKa.
T'oBopst 0 MHKpOXHMEpPU3ME, UMEETCSI B BUAY HaIUdne
BO BpeMsi OEPEMEHHOCTH HU3KOTO YPOBHS HECTBOJOBBIX
KJIETOK C TTepeiadeii X MIIO0LY; KOTOPbIE B TEYEHHE MHOTHX
JIET IPECUCTHPYS B OpraHu3Me peOeHKa, B COOTBETCTBUHI
C T€HETUYECKOM OCHOBOW, COXPaHAIOT NOTEHLHAIBHYIO
BO3MOXXHOCTH (hopmupoBanus 6oxe3nu [11]. [pyrue aB-
TOPHI BRIABHIIN acconmarmio xumepmsma npu FO/] ¢ HLA
—DQA1*0501 (puck-dakrop 3TOT0 3a00NEBAHUA), YTO
MTOBBIIIAET PUCK Pa3BUTHA 0OJE3HU, OCOOCHHO Yy OTHO-
SUTEBBIX OM3HEIIOB, HACHTUYHBIX o reHoTHry [15]. Ha-
omronenns KO/l y oqHOSMIIEBRIX OIM3HEII0B HEOTHOKPATHO
onmchBaHCH B muTeparype [ 18,23]. C 3Toif ToUKH 3peHust
TaK K€ MHTEPECHO BBIABICHUE HE TOIBKO MJICHTUYHOTO
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npoOaHy 3a00JIEBaHUsI, HO U IPyTUX PEeBMAaTHUECKHX 00-
Je3Hei (Jalie peBMaTOUIHBINA apTPHUT), YTO MBI OTMETHIIN
B Ka)JIOH CeIbMOM CeMbe Y POJICTBEHHUKOB OONBHBIX [ 1
II xonena.

Puck passutus HOJ] Ha ¢oHe reHeTHUECKOU mpeapac-
MOJIOKEHHOCTH MOBBIIIAETCS MO JACHCTBHEM CPEIOBBIX
(baxTopoB (MHCOJSIMS, BAKI[MHALIUS, CTPECC, OXJIAK/ICHHE,
BUpycHasi uHpekuus), GopMrUpoBaHHEM MOJECKYISPHON
MHUMMKPHUH, MPOAYKIHEH UTOKWHOB, OpraHocrnenupu-
YECKUX aHTHUTEN, KOMIUIEMEHT-CBA3BIBAIONINX CTPYKTYD,
a TaK K€ JNMEKTPOHHO-IUIOTHBIX JETO3UTOB, aKTUBUPO-
BaHHBIX T-TUMQOIHUTOB U Makpodaros, 3HAUMTEILHBIMH
W3MEHEHMSIMU MBIIIEUHO TKaHH ¢ U] Y3HBIM MHOIU30M,
BaCKYJIUTOM, MacCUBHOU JMM(pOUTHO-MaKpoharaibHOM
uH(UIBTpanuei ¢ nocueayomum npeodiiaiaHiueM Mpo-
neccoB arpoduu, ckieposa M KanblnHO3a. HexoTopsie
aBTOPBI OTMEYAIOT, YTO BACKYJIOMATHS U HEKPO3 SIBISIOTCS
npeauKTopamMu xpoHusaiuu nporecca npu KO [10]. dpy-
rue FOJ] ximaccnuImpyroT kKak CHCTEMHYIO BaCKYJIONATHIO
[12], Tem caMbIM OTIHMYas €ro OT TAKOBOTO y B3POCIHBIX
[16,24]. Em¢ B 1978 1. MBI BbLICIUIN OCOOCHHOCTH TE-
yenusi FOJl, oTMeTHB B 1I€TIOM Yy JI€TEH, 1O CPaBHEHUIO
C B3pOCJIBIMH, OOJBUIYI0 aKTHBHOCTH MaTOJIOTHYECKOTO
npoliecca, ¢ MOPaXXeHNEM KOJKHBIX TIOKPOBOB, IPUTEMOH,
OTEKOM, KaIMJUSIPUTaMH, TPOPHUECKIMHU HapyICHUSIMH,
JIETOYHBIM BACKYJIUTOM, KapIUTOM, a0JOMHUHAITHIMH U
SA3BEHHBIM TPOIIECCOM JKEIY/I0YHO-KHIIEYHOTO TPaKTa,
renaTrocIyieHOMerajlnei, mopaXeHueM LeHTPAIbHON
HEPBHOW CUCTEMBI [2].

MBImeqHbIH CHHAPOM KINHUYECKH MPOSBISIETCS CUM-
METPUYHOM, MPOrPeCcCUPYIONIEH MBIIIEYHOH CI1ab0CThIO,
MUAJITUSMU € IPEUMYLIECTBEHHOM JI0KaIU3aluei B [IPOK-
CUMaJIbHBIX TPYIIAX MBI, Aucharueii, nuchoHuei,
JU3apTpUei, CHUKEHUEM KCKYPCUU TPyAHOU KieTku. [Tpu
XPOHH3ALMU Pa3BUBACTCSI THIIOTPOMUSI MBILIL, KAJIBIIMHO3,
LEJUTIONUT, CyXOKUIbHO-MBIIICUHbIE KOHTPAKTypsl. 113 134
6onbHbIX FOIT 'y 50 (37,3%) MBI OTMETHIIH KaJIBIIUHO3, YTO
B 5 pa3 MpeBBIIIAET €ro YaCTOTy Y B3POCIBIX M OTPaKkaeT
0COOYIO TSKECTh MBIIICYHOTO CHHJpOMa MpPHU 3TOM 3a-
OoneBanuu y jered. [1o 1aHHBIM MHPOBOH JIUTEPATYpHI
[4,16,19], yacTora kanpuuHo3a npu FOJ] xonebnercs: ot
25,9 no 35,3% . Ilo HamuM J1aHHBIM, KaJIbIIMHO3 MBIIIIII,
NOJIKO)KHOM KIIETYATKH, acliii MOXKET ObITh OrpaHUYCH-
HBIM ¥ U] dy3HBIM, pa3BUBacTCs B TeUeHHE 1-5 JeT, B
cpenHem, ciycts 2 2 roga ot Havyana FOJI, game mpu ero
HEeIMpepbIBHO—pEUIUBUpYIOIeM TeueHnu. Tak, u3 30
OonpHBIX (M3 134 HaOMIOAaEMbIX HAMHU) C HENPEPBIBHO-
PELMINBUPYIOIIUM TeueHueM 3a0omeBanus y 23 (76,6%)
OTMEYEH KaJbLMHO3, B TOM unciie y 8 — nuddy3HbIi.

Kanbiuons, Hapsiay ¢ THIOTPO(QUEH MBI, SBISETCS
NPUYUHOIN (HOPMUPOBAHUS CrUOATEIBHBIX KOHTPAKTYP H
(YHKIMOHAJIBHBIX HapyIIEHUH OMOPHO-JABUIaTEIbHOTO
armapara, BIUIOTh JI0 NTyOOKOH MHBaIMIHOCTH. B mpeno-
HIKOJILHOM U JTOITKOJIBHOM BO3pacTe ¢ OOJbIIeH reHepain-
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3anueit FOJ] B nBa pasa vaiiie, 4eM y 1eTeid Ooiee crapiiero
BO3pacTa, pa3BUBACTCs KAIBIHHO3 C PeodajaHueM ero
muddysHoro Bapuanra. MHOrma B Mecrax KalbLMHATOB
00pa3yroTcsi HHPUIBTPATHI WK CBUIIA C OTTOPKCHUEM
00BI3BeCTICHHON Macchl. CleyeT OTMETUTb, YTO PaHHEe
HayaJio U OOJIBIIYIO BBIPAKEHHOCTh KaJbIIMHO3a MBI OT-
MCETHUJIK MTPEUMYIIECTBECHHO B MbBIIIAX IJICYCBOIO I10sACa,
ocobenHo ¢ m.biceps brachi. [Ipu rucToxumMu4eckom mc-
cienoBaHnK OuomnTaroB m.biceps brachi u m.quadriceps
femoris y 55 GONBHBIX MICHTHYHON KIMHUYECKOH Kap-
tunoit FOJI, ¢ maBHOCTBIO 3ab0eBaHus 10 12 MecsIeB, B
cpenHeM, 3 Mecsna, Oonee TSHKENbIE BOCIAIUTENbHbIC 1
JACTCHCPATUBHBIC U3MCHCHUS O6Hapy)KeHI)I B 6I/IOHTaTaX
m.biceps brachi [21]. ITpusoaum uadaronenue O/ ¢ mud-
q)y?;HbIM KaJIbIIMHO30M U OCJIOXKHCHUSIMU.

Cryuaui us npakmuxuy: 6onpHON @., 13 €T, MOBTOPHO TO-
crym 27/X1/2013 r. B [leauarprueckyro akaieMUIeCKy O
knuHuKy uM. I JKBanust TOUIMCCKOTO rocy1apCcTBEHHOTO
MEJIMIIMHCKOTO YHUBEPCHUTETA B TSHKEIIOM COCTOSIHUH C JIHa-
rao3oM FOJ1, nuddy3Hblii KalbIMHO3; TAPaOPOUTAIIBHBIH
LIEJUIIOIUT; TaiMOPUT; STMOUIMUT.

bonpHoOI - )xuTenp pailoHHoro ueHtpa ['pys3uu, or 310-
poBbIx poauteneii. C ro0Banoro Bo3pacrta OTMEYaIuCh
MIPOSIBIICHUSI SKCCKY/ITaTUBHOTO JMaTe3a, peakius Ha pAf
MUIIEBBIX MPOAYKTOB (siina, moxonan). Hactosmee 3a-
GoneBaHME HA4YaJIOCh MOAOCTPO B 3-JETHEM BO3pacTe,
KOT/1a MOCJEe OYepeHONW PecnuparopHOl MHQEKIIHH,
npoTeKaBiel Ha (JOHE BBICOKOH TEMIIEpaTyphl U JICUCHUSI
AHTHOMOTHKAaMH, PEOEHOK CTall pa3ApayKUTEIbHBIM, TLIAK-
CHUBBIM, aIMHAMUYHBIM, 4acTo Majan. Ha nuie nosBmincey
JIUIIOBAs 3pUTEMa M OTEK C MPEUMYIIIECTBEHHON JIOKAJH-
3anueil B mapaopOUTaIbHY0 00aCcTh, PACIICHCHHBIC KaK
ajuieprus. bonesHps mporpeccupoBaia u Juillb CycTs 1 %2
rojia OT Havaja 3a00JeBaHus ObLT oCTaBieH Auarao3 KO/
KaJIbLIMHAaTaMU ¢ aKTUBHOCTHIO rpouiecca II-I1I crenenn. ¥V
0OJILHOTO BBIpAXKEHBI 001IeInacTpOpUIeCKre MPOLECCHI,
KalWJUIIPUTHI Ha JaqoHsX, Tuddy3Has spuremMa KoK,
CYXOCTb M LIENyIICHHE, TNIOTHOCTh U THIOTPOMUS MBI,
pacnpocTpaHEHHbBIE CYyXOKHUIbHO-MBIIIIEUHbIE KOHTPAKTY-
pbl. Ha pentrenorpamMmmax (pMKCHpPOBAIHMCH €AMHUYHBIC
KaJbIMHATHI C MPEUMYIIECTBCHHON JOKaiIu3anuei B
MBIIIIAX MJIEYEBOTo Mosca.

JlanHble 1abopaTopHbIX Uccie0BaHui ((pepMeHTaTHBHAS
AKTHBHOCTb KPOBHU — KpeaTnH(ochoKnHAa3a, JTaKTaTAeTU-
JIporeHesa, alib/1051a3a; TUIIePKPEeaTHHY pHsl) KOppeIHpoBa-
JIM C TSDKECTBIO M aKTHUBHOCTBHIO OCHOBHOTO 3a00J1€BaHMs,
OTpakast BOCIIaJIUTCIbHYIO U UMMYHOJIOTHYCCKYTO aKTHUB-
HocTh FOJI, myOuHY U pacnpocTpaHEHHOCTh HEKPOOHO-
THYECKUX MPOIIECCOB B MbINIax. Ha anekrpomMuorpamMme
(ukcupoBamchk peskoe u audpQy3HOe CHUKEHNE aMILIU-
Ty/IbI KOJICOAHHI, eAMHUYHBIC (aCIUKYJISIIIUN, CBUICTEIb-
CTBYIOIIIME O MNOPAXKECHHUU MBI, COMPOBOXAABIINCCH
MPOLIECCOM JICHEPBAIMHU H, CJIEI0BATENIBHO, IIOPAKEHUEM
nepudgepuIecKoro akcoHa.
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O r1y0oKOM M IPOTrPECcCHPYIOIIEM MaTOJOTHYECKOM
Iponecce B CUCTEME MUKPOLHUPKYIATOPHOTO pycia
CBUJETEIbCTBOBAJIN JAHHBIC KAIIUUISIPOCKOIIUU U PEO-
Bazorpaduu: MyTHOCTh ()OHA, CHHIKEHUE o0NIel BUU-
MOCTH KaIllUJUISIPOB U CMa3aHHOCTb UX KOHTYPOB, CKOpEe
BCEro 00yCIIOBJICHHBIE TIOBBIIIEHHONW COCYAMCTOM Mpo-
HULAEMOCTBIO; YKOPOUYEHHE, YTONIIEHUE KATUILIAPOB C
AHATOMUYECKU PACIIUPECHHBIMU NETISAMU U U3BUTHIMU
apTepHalIbHBIMM M BEHO3HBIMH OpaHIIaMU; CHHKEHUE
IyJbCOBOTO KPOBEHAIIOJIHEHHUS.

B kiiHuKe OBbUIO HAYATO JICUCHHE KOPTHKOCTEPOUIHBIMU
ropMoHaMu (TIpeTHU30JI0H 13 pacyéra 1 %2 Mrp/Kr/cyTkn)
HapsIy C MHOTOCTOPOHHEH CUMIITOMATHYECKOM Tepanen.
Ha done nedeHus ormevanach MoJI0KATEIbHAS TUHAMUKA
B COCTOSIHMM peOE&HKa - To0Ieka s)puTemMa, Hapacia Mbl-
LIeYHasl CHJla, CHU3WIINCH MOKa3aTean (pepMEeHTAaTHBHOMN
AKTUBHOCTH KpoBH. OJHAKO B JajbHEHIEM, B CBS3U C
HEPEeryJIspHBIM MOCEIICHHEM KIMHUKH U CJIEe0BaTEeIbHO
HEea/IeKBaTUBHBIM JICYCHHEM, OOJIe3Hb IPOrpeccupoBa-
Ja, MPHUHsIAa HENPEPBIBHO-PELUIUBUPYIOLIEE TEUCHHUE,
HapacTajld MUOTPO(US, KOHTPAKTYPhl M KaJIbIIMHO3 C
MEePHOANYECKUM (OPMHUPOBAHHEM HH(HIBTPATOB, OT-
KPBITHEM CBHILEH B MeCTaX KaJIBLUHATOB C OTTOPKECHUEM
W3BECTKOBOIT MacChl M HACJIIOCHUEM BTOPHYHON HH(DEKITHH.
BonbHOMY IPOBOAMIIMCEH TOBTOPHBIE KyPChl aHTHOMOTHKO-
Tepanuu, a Takke JATA (3THICHANAMHHTETPAYKCYCHAS
KHCJIOTa) MPOTHUB NMPOrPECCUPOBAHUS KaJIbIIMHO3A B 103€
625 Mrp 2 pasa B JIeHb C TIOBTOPHBIMU JIBYXHEACIbHBIMU
KypcaMHy JICUEHHs; TPUHUMAI TOAJCPKUBAIOIIYIO 03y
KOPTUKOCTEPOUIHBIX TOPMOHOB.

IIpu mocseaHeM MOCTYIIEHUH OOJIBHOTO B KIMHHUKY
o01iee cocTosiHUE OBLIO TSHKENBIM, TeMIleparypa cyo-
(bebpunbHast, )ano0bl Ha TOHWKEHNUE 3pEHUS U 00NN B
00J1aCTH JICBOTO TJIa3HOTO 50JI0KA, YYBCTBO OHCMCHUS
nia, ry0 u 3y0oB cieBa. JIMIo runepeMupoBaHo, OTEYHO
U aCHMMETPHYHO, 9K30()TaIbM U THOMHOE BBIAEIAEMOE

-

-

Puc. 1. bononou @. 13 nem, FO/I, sapumema u omeunocmo
JUYa, 0CoOEHHO cesa, 8 napaopoumanbLHou 0baacmu, Nmo3
U IK30PMAIbM, CHOUHOE BbLOCIEMOE U3 1e6020 211A3d
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u3 JieBoro miasa (puc. 1). YMEpeHHO BhIpaKEH MEIHKa-
MEeHTO3HbII cuHapoM Mnenko-Kymunra. OTMedanuch
o01mas cyXocTb, IIENYIIEHUE U THUIEPEMUsT KOXKH,
MHOJKECTBEHHBIE CBUIIU C OTTOPKEHHUEM H3BECTKOBOI
Macchl (puc. 2) yMepeHHas MbIIICUHast ¢l1a00CTh, TU(-
(y3Hasi IVIOTHOCTH M TUTIOTPO(HS MBIIILI, CriOaTeIbHbIC
CYXOXHUJIbHO-MBIIICYHbIE KOHTPaKTypsl. Ha peHTreno-
rpaMMax BEpXHUX U HIDKHMX KOHEYHOCTEH - MHOXe-
CTBEHHBIE TEHU KOCTHOM MJIOTHOCTH B MATKHUX TKaHIX OT
OT/ICJIBHBIX BKPAIUICHHH 710 KOHIIIOMepaToB (auddy3HbIi
KalblIMHO3). Pe3ko BhIpakeHHBIN ocTeonopos. McToH-
YeHUE KOPTUKAJIBHOTO cjios (puc. 3a, 0, B, I).

Ha ocHOBaHWH JaHHBIX J1aOOPATOPHBIX HCCIICIOBAHUI
BbIsIBJIEH JielikoruTo3 (24. 2.10%), ueiitpodunes (81,6%)
co caurom BieBo; COD 56 mm/gac; CRP 41; sBnenus
TUIEpKoaryJssuuu (mpoTpoMONHOBEIA MHACKC 94,5%);
BpEMs aKTHBUPOBAHHOTO MAPIHATIBHOTO TPOMOOIIACTHHA
27,8; xoHueHTpanus GudbpuHorena 6,9 r/m); dpepmeHTa-
THBHAsI aKTUBHOCTh KPOBU YMEPEHHO IMOBBIIICHA 3 CUET
kpearuHpodokunass (350 U/L). B obuiem anannse Mouu
creipl OesIKa M eMMHUYHbIC HeU3MEHEHHBIC SPUTPOIIHTHI.
BakTepronornueckoe UCCIEA0BaHUE BBIICISIEMOTO U3
m1a3a Jajuo POoCT TEMOIUTHYECKOTO CTPENTOKOKKA U 30510~
THUCTOTO CTa(PHIOKOKKA.

B kinHuKe 0OJNBHON KOHCYJIBTHPOBAaH HEBPOIATOJIO-
rOM, OTOJIAPUHTOJIOTOM, JIUIE-YEIIOCTHBIM XUPYProM,
oranemonorom. ITo 3akiroueHHI0 HEBPOIIATOJIOTA, B He-
BPAJTHUYECKOM CTaTyCce H3MEHEHHH He BbIsiBiIeH0. OcMOTp
odramsmonora — OD B HopMe; OS — IBHUKCHHUE [IA3HOTO
s0JI0Ka OrpaHnueHo, 0COOCHHO CHApYIKH, Xala3uOH BeKa
U CIIM3HMCTOM, SK30(TaNbM, BBIICISEMOE; IJ1a3HOE JTHO
He npocMarpuBaeTcs. [Ipu koMnbloTepHON ToMOTrpaduu
TOJIOBHOTO MO3ra MOpPa)XCHHE HE BBISIBICHO; OTMEUEH
Jdy3HBIN HEIUTIONNT JIEBOH OPOUTHI C BOCHAIUTEIBHO-
UH(UIBTPAaTUBHBIMUA M3MEHEHUSIMH, JIBYCTOPOHHUH Taii-
MOPUT ¥ 3TMOUAUT (puc. 4).

Puc. 2. Tom oce bonvnotl,; mMHOMCECMBEHHbIE, YACIUYHO
6038bLLUAIOWUECS. HAO NOBEPXHOCMBIO KONCU, KANbYUHA-
mol
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a 2y 39 6

- : . Pl
Puc. 3. Penmeenozpammul 6epXHUX U HUMICHUX KOHEUHOCME (a,0,6,2). MHodcecmeentble meHu KOCMHOU RIOMHOCMU
6 MSI2KUX MKAHSX OM OMOEIbHbIX 6KPANEHUT 00 KOH2LOMEPAMO8 (OUpghy3ubill KatbyuHos).
Pesko svipadicennviii ocmeonopos. Hemonuenue kopmukaibHo20 cos

Puc. 4. KT. Jupghysnwiii yerntonum nesoii opoumul ¢ Puc. 5. Tom sice bonvrotl, cnycms 4 mecaya
680CNATUMENLHO-UHDUILMPAMUSHBIMU USMEHEHUAMU,
08YCMOPOHHULL 2AUMOPUN, JIMMOUOUM.
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B kimHMKe Hauato JieueHue aHTHOMOTHKAMHU (MEPOHEM M
BaHKOMMIIVH ), TEAPUHO- ¥ MECTHAsI TEPaIHs, a TAKXKe MO~
JICPKUBAFOIIIAst TEPAIHS TPEIHU30I0HOM - 15 Mrp/cyTku. Ha
(hoHE MPOBOIMMOTO JICYCHUSI B TCUECHNE HECKOJIBKHX CYTOK
HaMETHJIaCh MOJOXKHUTEIbHAS AMHAMUKA, YMEHBIIMINCH
00JIeBOM CHHJIPOM, BBIAEISIEMOE M3 IVa3a, INIOTHOCTh
BEK, YyBCTBO OHEMEHH S, OTEYHOCTh ¥ TUIIEPEMHUS KOXKH;
MTOCTENEHHO HapacTana OCTpOTa 3pEHHs; INIa3HOE THO
MIPOCMATPUBAJIOCH, XOTSI OCTaBAJINCh MNIOTHOCTh BEK U
HEKOTOpPOE OIpPaHWYCHHE JIBHIKCHHS TJIA3HOTO s10JI0Ka.
B kpoBHM yMEHBIIMIUCH MOKA3aTeIN BOCHAJICHUS, SIB-
neHus runepkoaryisanuu. CrycTs ABe HEIeIu C yayd-
IeHueM OOJIBHOM BBIMUCANICS U3 KIMHUKM T10J] HAITUM
cHCTeMaTH4YeCcKUM HabmofeHueM. B HacTosmmee Bpems
cocTosiHue peOEHKa CTa0MIIbHOE, aKTHBEH, MMOCeNaeT
mikoay. [IpoBogutces meankamentosznoe geuenue (OATA
u npenHu3onoH 10 Mrp/cyTku) M akTHBHas JedeOHas
TUMHAcTHUKa (puc. 5).

Takum 00pa3oM, NaHHOE HAOJIIOACHUE SIBISICTCS SPKUM
MIPUMEPOM HeTNpepbIBHO-pelANBUpYIotiero Tedenus K01
¢ hopmupoBanueM Aud HY3HOTO KaIbIMHO3a, THIOTPOGUN
MBIIIIL ¥ CYXOKHIIbHO-MBIIIEYHBIX KOHTPAKTY], LEIUTIOIIUTA
W HaCJIOCHWsI BTOPUYHON MH(EKIINH.

CnenosarenbHo, FOJI - Tsxénoe 3a0oyieBaHKEe, OHAKO U
IIPU €T0 OCIIOKHEHUSAX, IIPU YCIOBUU aJICKBaTHOM Teparuu
1 MOHUTOpHUHI'a BO3MOXHO BJIMAHHUEC HA TCUCHUC U UCXOO
00JIe3HU.
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SUMMARY

JUVENILE DERMATOMYOSITIS AND CALCI-
NOSIS

Zhvania M.

Thilisi State Medical University; G. Zhvania Academic
Clinic of Pediatry, Tbilisi, Georgia

Juvenile Dermatomiositis (JD) is autoimmune disease that
progresses with time; JD’s main differentiated syndromes
are rash on the skin, poor function of muscles, and often
developing invalidism. If the health practitioners manage
to diagnose the JD on an early stage and prescribe the ad-
equate treatment the disease will not progress aggressively.
This approach is tangible for practical rheumatology and
pediatric. The article aims to present the reasons of the de-
velopment of the JD and calcinosis. The study based on the
description of the patients with JD. There are distinguished
the main symptoms of the disease in children: frequent and
acute developments of muscles calcinosis, occasionally
with diffuse character followed with hypotrophy of the
muscles, contractures and invalidism. One of the patient
cases that describe the article is the thirteen-year boy with
JD indicating repeated sequence of the disease, with diffu-
sive calcinosis, cellulitis followed with secondary infection
and impaired vision.

Key words: Juvenile Dermatomyositis, calcinosis, con-
tractures.

PE3IOME

FOBEHWJIBHBIN JTEPMATOMMO3UT U KAJIb-
IIUHO3

KpBanua M.A.

Tounucckuii 20cy0apcmeeHHbill MeOUYUHCKULL YHUBEPCUNEM,
Teouampuueckas axademuueckasn kmunuka um. 1. JKeanus,
Tounucu, I py3ua

IOBenmnbHEI nepmatomuo3ut (FO/I) - ayronmyHHOE momm-
CHCTEMHOE 3a00JIeBaHHE C TPOrPECCUPYIOLINM TEUEHHEM,
MIOpa’KeHHEM KOXKHBIX IIOKPOBOB, OTPAHHYEHUEM (QyHKIUH
OIIOPHO-JBUI'aTEIEHOTO allfapara U HepPeAKO pa3BUTHEM
WHBAIMIHOCTH. PaHHAS THarHOCTHKA 3a00JIeBaHus , a1IeK-
BaTHas TePAIus 1 HAOIIONCHUE B ANHAMHKE C KOPPEKIHEH

JICYCHMS MO CYIIECTBY MEHSET MporHo3 3aboneBanus. B
CBSI3U ¢ OTMEUCHHBIM MPOOJIeMa BeChMa aKTyalibHa U 3Ha-
YuMa JIsl TPAKTUYECKON pEeBMATONIOTHH U TIEAUATPHH.

B crarbe npencrasieHbl COBpeMEHHbBIE B3IVIsIIb HA NATO-
reHetnueckue Mmexanusmbl FO/1, BbIeIeHBI 0COOCHHOCTH
TeueHus1 3a00JIeBaHuUs Y JIETeH, TeHe3, YaCcTOTa U TIKECTh
pa3BUTHSI KaJbLMHO3a MBINIL, HHOTAA AUGPpy3HOTrO Xa-
pakrtepa, SBJSIOIIErocs, Hapsiy ¢ TMIOTPO(QHEH MBI
MPUYHHON CyXOXKMJIBHO-MBIIIEYHBIX KOHTPAKTYp U WH-
BaJIMTHOCTH.

B paGore mano onucanue peaxoro Habmtonenus FHOJ]
y 13-netHero mManpunka (C COOTBETCTBYIOLIEH HIIIIO-
CTpalueil) ¢ HempepbIBHO-PELUINBUPYIOIIIM TEUCHUEM
3a0oneBanus, AU(GPY3HBIM KATbIIHHO30M, IICJUTFOIATOM,
HacJIOGHUEM BTOPUYHON MH(OEKIHH M MOpaKEeHUEM
opraHa 3peHusl.
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PITUITARY DEFICIENCY FOLLOWING TRAUMATIC BRAIN INJURY
IN EARLY CHILDHOOD: A REVIEW OF THE LITERATURE

1Soliman A.T., 2Adel A,, 3Soliman N.A., *Elalaily R., °De Sanctis V.

Department of Pediatrics, Division of Endocrinology, Alexandria University Children’s Hospital, Alexandria, Egypt;
2Weill Cornell Medical College, Qatar and General Pediatrics, Hamad General Hospital, Doha, Qatar,
SMinistry of Health, Alexandria, Egypt; * Department of Primary Health Care (PHC), Doha, Qatar;
SPediatric and Adolescent Outpatient Clinic, Quisisana Hospital, Ferrara, Italy

The incidence of Traumatic Brain Injury (TBI) ranges between
56 to 546 per 100,000 population in different reports. Data
from a New Zealand cohort, followed from birth to early adult-
hood, demonstrates that the incidence of TBI is actually 10 fold
higher than normally assumed. In addition, the epidemiology
of TBI varies considerably with age [20]. Approximately, 180
children per 100 000 population sustain closed head injury
each year with only 5.6 per 100 000 in the severest category,
requiring treatment on an intensive care unit. The estimated
incidence of TBI doubles between the ages of 5 and 14 years
and peaks in both males and females during adolescence and
early adulthood with rates of 250 per 100 000 population.
Generally, teenagers aged 15-20 years have greatest risk of
TBI (TBI incidence 2.4/100 per year), with more than twice
the TBI rate of school-aged children. Males have higher rates
of TBI at all ages, but this trend is particularly marked during
adolescence. Road-traffic accident, falls, sport injuries, child
abuse and shaking injury are the most common etiological
factors for pediatric TBI, although the causes are different
among age groups [1,3-5,20,22].

Most of the incidence studies on TBI are cross-sectional
and based on a description of hospital admissions during a
specific period of time. These provide highly conservative
estimates as the majority of TBI cases are mild and do not
present to hospital.

The pathophysiology of head injuries related to hypotha-
lamic pituitary insult

Several mechanisms have been proposed to explain pitu-
itary dysfunction, such as hypoxic insult or direct mechani-
cal injury to the hypothalamus, pituitary stalk or pituitary
gland, compression from hemorrhage, edema, increased
intracranial pressure and changes in cerebral blood flow
and metabolism. The injury that is directly caused by the
mechanical force of the trauma is called primary injury.
This type of injury is due to shear force, direct contact,
and/or tissue penetration. Secondary injury is created by
the body’s response to the primary insult. Both primary
and secondary injury can be focal or diffuse. Focal injury
tends to be caused by contact forces, whereas diffuse injury
is more likely to be caused by non-contact, acceleration-
deceleration and rotational forces. In autopsy studies of
patients who died due to TBI, there is an up to 50% in-
cidence of hemorrhage in the pituitary capsule and up to
30% incidence of either necrosis of the anterior pituitary
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or stalk hemorrhage. Autopsy results of those individuals
who survived for 12 hours after TBI show that 35% of
them had strokes that covered approximately 70% of the
anterior pituitary, in the peripheral region, where the blood
supply is carried out by the pituitary portal veins. However,
the autopsy studies include the most severe cases, those
who died from the acute trauma, and may not reflect the
pathophysiology of long-term pituitary failure in survi-
vors. Age-dependent parameters may confer an increased
excitability to the immature brain and facilitate enhanced
plasticity and recovery from injury [2,6-8,18,27].

More recently, the role of elevated inflammatory substances
(e.g. some amino acids, nitric oxide, free radicals, interleu-
kin 6) in response to hypoxemia and elevated intracranial
pressure have emerged as pathological mechanisms for
secondary brain injury [21].

In addition autoimmunity may play a role in affecting the
pituitary gland. In a preliminary study, in 2008, Tanriverdi
et al. investigated the presence of antipituitary antibodies
(APAs) in 29 patients with TBI, and in 60 age- and sex-
matched normal controls. The antipituitary antibodies
(APAs) were detected in 44.8% of TBI patients 3 years
after head trauma but in none of the controls. In this study
hypopituitarism ratio was significantly higher in APA
positive patients (46.2%) than in APA-negative patients
(12.5%) (p=0.04) with a significant positive correlation
(r=0.74) between high APA titre and low peak GH response
to provocation [26]. However, these results were not con-
firmed in another study by the same authors [25].

Moreover, some data suggests that extreme childhood abuse
or neglect can lead to growth failure through programming
the HPA axis, and this may contribute to an increased life-
time risk of depression [11].

”

Literature Search “ TBI and endocrine consequences
The MEDLINE database was accessed through PubMed
in April 2015. Results were restricted to the past 15 years
and English language of articles. For the first search we
utilized MeSH terms “pituitary dysfunction”, “hypopitu-
itrism”, “pituitary” in conjunction with “traumatic brain
injury” and with “endocrine consequences”. Reference lists
were reviewed and relevant papers were also consulted to
find additional studies and data. In selected studies were
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analysed and tabulated with their important comments. Out
of 97 research articles 26 articles fitted our search criteria
for children and adults with TBI.

Results and their discussion. Data of these research papers
are summarized in Table 1.

Table 1. Prevalence of hypopituitarism in adults and children following Traumatic Brain Injury
(summary of studies for the past 15 years)

Num- Bl LH- Multiple
Authors ber |~ oftest- | GH ) TSH | pq ) | ACTH | ADH | b itary Defi-
ing after Def. Def. Def. Def. .
Age trauma Def. ciency
From 50% to
Urban RJ et al. 30% of pa.‘tienFs
m hgd anterior pi-
Growth Horm IGF 13- twitary hormone
Res. 2006 ;16 Suppl A: | Adults 2% deficiencies at
$25.9. 3 months after
TBI
Hypopituitary
= (I CEL 46 patients had
Clin Endocrinol (Oxf). 12 months | 10.9% | 2.2% 2.2% 6.5% | 2.2% | more frequently
2007-67-598-606. Adults been exposed to
i severe TBI
10% had mul-
Aimaretti G et al. tiple pituitary
Clin Endocrinol ;33/ 3 months 37% 3% 14% 8% 4% gelji[i]?:‘t:r}l]e
(0x1).2004; 61:320- 6 most frequent
defect
Leal-Cerro A et al. 8.8% multiple
Clin Endocrinol (Oxpy, | 170 | Variable | 8% | s.8% | 17% | 64% | 1.7% p‘t”étiz‘r']-‘ycseﬁ'
2005 ;62:525-32.

Bondanelli M et al. Variable 12% multiple
Eur J Endocrinol. 3;567 12:64 | 28% | 10% | 14% | -— | 31% p‘méti;ycdeﬁ'
2005;152: ©Y | months y

679-91
931 Hypopituitar-
Kokshoorn NE et al. ism in 25% of
14 patients with
Eur J Endocrinol. studies 1 year 2-39% | 5-15% | 0-29% | 0-60% predominantly
2010;162: (re- secondary
11-8. view) hypogonadism
Adults and GHD
Herrmann BL et al.
Exp Clin Endocrinol 76
Dlabetes 2006: Adults | 20months | 8% | 3% | 17% | 3% | -
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Lieberman SA et al.

70
J Clin Endocrinol Metab. 49 months | 14.6% | 21.7% 1% 1%
2001;86:2752-6 Adults
Multiple hypo-
Giordano G et al. 70 pituitarism was
1 year >20% present at 12
Pituitary. 2005;8:227-31. | Adults months retest-
ing
15%
. severe
Popovic V et al. Skl GHD S HEgCE Of
dren hypopituitarism
Growth Horm IGF Res. | _ dznlgs_ variable | 5o, % 3‘2’_350‘:;“”?;]';1
2005 ;15:177-84 with 00
cents . patients
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Literature search showed that in adults tested at vari-
able time after significant TBI the pituitary hormonal
defects included: GHD (2: 37.5%), TSH deficiency
(2.2: 22%), gonadotrophin deficiency (2.2: 41%),
ACTH deficiency (1: 60%) and ADH deficiency
(1.4:31%). Children studies after variable time of TBI
showed pituitary hormone deficiency including: GHD
(6-48%), TSH deficiency (2-33%), gonadotrophin
deficiency (6-16%), ACTH deficiency (2-43%) and
ADH deficiency (4-10%).

There is no doubt that TBI can lead to hypopituitarism,
however literature review showed a great variability of
the reported rates. Our review and others, showed that the
commonest post-TBI chronic endocrinopathies include
anterior hypopituitarism (AH), hypogonadism, primary
hypothyroidism, primary adrenal insufficiency (PAI) and
diabetes insipidus (DI).

The few available longitudinal endocrine studies in
patients with TBI showed that endocrine defects dif-
fer significantly with time after the injury. Over the
first 6 months following TBI, there is a trend towards
normalisation of pituitary function. Isolated deficiency
(especially involving GH or gonadotropins) often re-
solves, whereas deficiency in multiple hormones is more
likely to persist. This suggests two different processes
in play: the general response to critical illness (mimick-
ing hypopituitarism) and genuine traumatic pituitary
injury. In contrast, the onset of new deficiency after 3
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to 6 months is rare, and may either represent evolving
disease or false positive results. Up-till now there is
paucity of prospective studies on the natural history
of post-traumatic endocrine dysfunctions, especially
in children. Consequently, patients with posttraumatic
hypopituitarism may receive suboptimal rehabilitation
unless the underlying hormone deficiency is identified
and treated.

Clinical signs of anterior hypopituitarism are often
subtle and may be masked by the other sequalae of TBI
(Table 2). Therefore, post-traumatic anterior pituitary
dysfunction may remain undiagnosed and, possibly,
aggravate symptoms of brain injury. Acute DI, occurs
after severe closed head injury, frequently with basilar
skull fractures; and craniofacial trauma. The usual onset
is 5-10 days following trauma. Symptoms include polyu-
ria, low urine osmolality, high serum osmolality, normal
serum glucose, and normal to elevated serum sodium.
Urine output usually is greater than 90 mL/kg/d, with
a specific gravity of less than 1.010 and an osmolality
of 50-200 mOsm. Acute DI following a mild to moder-
ate TBI indicates a posterior pituitary lesion with only
a temporary antidiuretic hormone (ADH) deficiency.
Delayed onset of DI is associated with a poor prognosis
due to hypothalamic involvement causing permanent
DI. The most common endocrinopathies described dur-
ing the following weeks and months after TBI include
GHD, hypogonadism, hypothyroidism, adrenal insuf-
ficiency and DI.
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Table 2. Clinical features of hypopituitrism that should be followed after TBI

Hormone Deficiency

Clinical features

ACTH

Acute: adrenal crisis (drowsiness, dizziness, nausea, vomiting, hypotension)-
Chronic: fatigue, pallor, anorexia, weight loss

TSH

Children: Short stature, delayed puberty, neurodevelopmental delay
Adults: decreased libido, oligo/amenorrhea, infertility, osteoporosis.

Children : Decreased growth rate
GH Adults: Decreased muscle mass and strength, fatigue, impaired attention and mem-
ory, premature osteoporosis and atherosclerosis.

Children : Delayed /absent puberty

LH and FSH Adults: Loss of libido, mood impairment, loss of sexual hair, decreased muscle
mass and strength, fatigue, premature osteoporosis and atherosclerosis.
ADH Polyuria, polydipsia

Acute phase (before ‘
leaving hospital)

* 8AM Cortisol + ACTH

3- 6 months after TBI:
Basal Tests

+00.08 AM cortisol

Free T4, TSH

oLH+FSH

*Testosterone (males)

«Estradiol (females)

*IGF-l

* Stimulation test

«ACTH test (low dose versus standard dose
test)

Insulin-tolerance test for GH & Cortisol
release

*OR Arginine -GHRH OR Clonidine test for _
GH -

“LHRH testfor LH and FSH_—"

1-2 years after TBI

* Basal Tests

+00.08 AM cortisol

*Free T4, TSH

sLH + FSH

sTestosterone (males)

Estradiol (females)

*IGF-l
« Stimulation test

*ACTH test (low dose versus standard
dose test)

sInsulin-tolerance test for GH & Cortisol
release

+OR Arginine ~GHRH OR Clonidine test
for GH ’
* +/-LHRH test for LHand FSH~

Fig. 1. Suggested screening tests for pituitary dysfunction following TBI

Although primary adrenal insufficiency (PAI) is uncom-
mon and can be confused with the psychiatric symptoms of
depression, confusion, and apathy. PAI may present acutely
or insidiously over a prolonged period. In the acute phase
the diagnosis of adrenal insufficiency should not be missed
because it can be life threatening. Later presentation of PAI
includes nausea, vomiting, hypotension, fatigue, weakness,
anorexia, and weight loss [17,23,28,29].

It appears that the prevalence of hypo-pituitarism did not
differ between TBI secondary to inflicted as opposed to
accidental injuries. However, the only significant hormonal
difference between injury groups was that the cortisol
response to Synacthen was lower amongst inflicted TBI.
Although the decrease in stimulated cortisol was consid-
erable (14%), no subjects required treatment for adrenal
insufficiency [9,24].

No prospective study has yet been able to determine the
variables associated with the development of hypopitu-
itarism, in either post-TBI acute phase or chronic phase.
The severity of hormonal disturbance is generally, but not
uniformly, related to the severity of TBI. Mild TBI can
contribute to pituitary dysfunction [2]. Bondanelli et al.
reported hypopituitarism in 37.5% of patients with mild
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TBI versus 59.3% of patients with severe TBI.[4] Most
post-TBI hypogonadism cases are related to severe traumas,
several studies were not able to correlate a lower GCS score
to hypogonadism [16]. Studies have reported that anterior
pituitary hormone abnormalities may remain stable, may
improve or deteriorate in the first 12-36 months following
head injur [14,15]. Another study noticed that age, cranial
computed tomography findings, GCS, pupil examination
and presence of thoracic trauma at patients’ admission were
independently associated with mortality. It is possible that
pituitary hormonal disturbances in the acute and chronic
phases may contribute to these findings, indicating the need
for further studies [12].

A chief clinical question is whether routine pituitary as-
sessment should be performed following TBI, and, if so,
which patients are at sufficient risk to warrant screening
tests. The bulk of studies is cross sectional and has been
performed at variable time after the occurrence of TBI,
using different screening tests and different hormonal as-
says. These factors make the evaluation of childhood risk
poorly defined [10].

A consensus based on the recommendation supported by
expert opinion validate that patients with a TBI and/or brain
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hemorrhage should undergo endocrine evaluation in order
to assess pituitary function and, if deficiency is detected,
should receive hormone replacement therapy [13]. Lorenzo
et al. [19] suggested the following criteria for selecting
the ideal TBI patients to be tested: 1. patients with initial
GCS of 13 or less or with GCS between 13 and 15 with
abnormalities on brain images; 2. patients who should
remain under observation for at least 24 hours; 3. patients
with intracranial hemorrhagic lesions; 4. patients who
develop acute hypogonadism manifestations immediately
after TBI; 5.patients with current hypogonadism signs or
symptoms. They recommended that the time for endocrine
testing in adult patients with TBI can be done during the
peritraumatic period (before patient is discharged from the
hospital); three months after the trauma; one year after the
trauma and a long time after the trauma (five years or more)
[19]. However, there is still a need to develop appropriate
guidelines for follow-up of suspected to have these dysfunc-
tions in order to assure appropriate assessment and timely
treatment of hormonal deficits.

Presently, there are no prospective studies either on acute
or chronic phases that may provide a prognosis for post-
TBI patients, considering the pituitary hormone profile.
During the acute phase morning cortisol level <7.2 mg/dL
(200 nmol/L) may be suggestive of adrenal insufficiency in
acutely ill patients with TBI and glucocorticoid replacement
should be instituted. However, assessment of the growth
hormone, gonadal, and thyroid axes is not necessary in
the acute phase because there is currently no evidence
that acute-phase therapy with these hormones improves
outcome. However, between 3 and 6 months after injury, all
patients should undergo careful screening for clinical signs
of hypopituitarism. A suggested screening protocol for
pituitary dysfunction following TBI is presented in figure
1 that may be tailored to the patient clinical presentation
and progress. Any pituitary hormone deficiency detected
should be appropriately treated and monitored In patients
with documented pituitary hormone defect at 3-6 months
postinjury, repeat pituitary assessment at 1-2 year/s may be
considered if the clinical or biochemical parameters raise
the possibility of delayed recovery.

Conclusion. From the available literature it appears that
there is a substantial risk of developing pituitary dysfunc-
tion after TBI in children and adolescents. Early diagnosis
and management of these pituitary deficiencies can posi-
tively affect the final outcome of these patients. Therefore,
Children and adolescents who sustained a significant TBI
should be clinically followed and screened for these abnor-
malities according to an agreed protocol of investigations.
Further multicenter and multidisciplinary prospective
studies are required to explore in details the occurrence of
permanent pituitary dysfunction after TBI in larger numbers
of children with TBI. This requires considerable organisa-
tion and communication between many disciplines such as
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SUMMARY

PITUITARY DEFICIENCY FOLLOWING TRAU-
MATIC BRAIN INJURY IN EARLY CHILDHOOD:
A REVIEW OF THE LITERATURE

1SolimanA.T., 2Adel A., 3Soliman N.A., *Elalaily R.,
De Sanctis V.
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*Ministry of Health, Alexandria, Egypt; * Department of
Primary Health Care (PHC), Doha, Qatar, ®Pediatric
and Adolescent Outpatient Clinic, Quisisana Hospital,
Ferrara, Italy

Aims of review - the intent of the current manuscript is to
critically review the studies on pituitary gland dysfunction
in early childhood following traumatic brain injury (TBI),
in comparison with those in adults.

Search of the literature: The MEDLINE database was
accessed through PubMed in April 2015. Results were
restricted to the past 15 years and English language of
articles.

Both transient and permanent hypopituitarisms are not
uncommon after TBI. Early after the TBI, pituitary
dysfunction/s differ than those occurring after few weeks
and months. Growth hormone deficiency (GHD) and al-
terations in puberty are the most common. After the one to
more years of TBI, pituitary dysfunction tends to improve in
some patients but may deteriorate in others. GH deficiency
as well as Hypogonadism and thyroid dysfunction are the
most common permanent lesions. Many of the symptoms
of these endocrine defects can pass unnoticed because of
the psychomaotor defects associated with the TBI like de-
pression and apathy. Unfortunately pituitary dysfunction
appear to negatively affect psycho-neuro-motor recovery
as well as growth and pubertal development of children
and adolescents after TBI. Therefore, the current review
highlights the importance of closely following patients,
especially children and adolescents for growth and other
symptoms and signs suggestive of endocrine dysfunction.
In addition, all should be screened serially for possible
endocrine disturbances early after the TBI as well as few
months to a year after the injury. Risk factors for pituitary
dysfunction after TBI include relatively serious TBI (Glas-
gow Coma Scale score < 10 and MRI showing damage to
the hypothalamic pituitary area), diffuse brain swelling and
the occurrence of hypotensive and/or hypoxic episodes.

In conclusion: There is a considerable risk of developing
pituitary dysfunction after TBI in children and adolescents.
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These patients should be clinically followed and screened
for these abnormalities according to an agreed protocol of
investigations. Further multicenter and multidisciplinary
prospective studies are required to explore in details the
occurrence of permanent pituitary dysfunction after TBI
in larger numbers of children with TBI. This requires con-
siderable organisation and communication between many
disciplines such as neurosurgery, neurology, endocrinology,
rehabilitation and developmental paediatrics.

Keywords: Traumatic brain injury, epidemiology, hypo-
thalamic pituitary insult, endocrine consequences, children,
adolescents.

PE3IOME

THIIO®U3APHASI HEJOCTATOYHOCTD [TIOCJIE
YEPEITHO-MO3I'OBOM TPABMBI YV IETEM PAH-
HET'O BO3PACTA: OB30P JIMTEPATYPhI

1Commman A.T.,?Anea A., *Conuman H.A.,
‘Enxanauniusl P., °Jle Cankruc B.

Ylenapmamenm neduampuu, omoen 3HOOKPUHOLO2UL,
Jlemcxuti cocnumans Anexcanoputickozo yHugepcumema,
Anexcanopus, Ezunem, *Meduyunckui xoanedc Youn
Kopnenn, Kamap u I'enepanvuuiii cocnumans Xamao O6-
weti neduampuu, I enepanvrozo cocnumana Xamao, /loxa,
Kamap, *Munucmepcmeo 30pasooxpanenus, Anexcanopus,
Eeunem; *Omoen nepsoii meouyunckoi nomowu, Jloxa,
Kamap; *Ileduampuueckas u noopocmrosas NOAUKIUHUKA,
Tocnumanv Keucucana, @eppapa, Umanus

Llenpio TaHHOTO AaHAIMTUYECKOTO 0030pa SBISIETCS CPaB-
HUTENbHAsI OIICHKA JIAHHBIX 0 AUCHYHKIMU TUHIOhH3a B
paHHEM JETCTBE U y B3POCIBIX MOCIE TPaBMaTH4EeCKOro
noBpexaenus mosra (TIIM). UccnenoBanuch aHrio-
si3p1yHbIC cTaThi, noMeménabie B MEDLINE ¢ 2000 roxa
no ampenb 2015 roga. Ycranosneno, uto nocie TIIM
HEpEeIKO BO3HHKAET KaK BPEMEHHOE, TaK U MOCTOSHHOE
CHIXKCHHE akTHBHOCTH runodusa. Cpasy nocie TIIM
JuchyHKIUs/MM THHogu3a OTIINYaeTcs OT TOM, KOTopas
BO3HHMKAET CITyCTs] HECKOJIbKO Hesesb 1 MecsiieB. Hanbo-
Jiee 4acTo BCTpedyaeTcss HeA0CTaTok ropMmoHa pocrta (I'P)
1 U3MEHEeHMs B ImyOepTaTHOM Bo3pacte. CIycTs rof Uiu
6onee nocne TIIM nuchynkius runoduza y HEKOTOPBIX
MalMeHTOB MMEET TeHACHIMIO K yIyUYIICHHIO, OAHAKO
MOXET yXyauurtbes y apyrux. Hegocrarok I'P, a taxxe
THIIOTOHAIM3M U JTUCQYHKIMUS [IUTOBUIHOMN Keje3bl sB-
JISIFOTCST Hanbosiee OOBIYHBIMU TOBPEXKIACHUSIMUA. MHOTHE
CHUMIITOMBI SHJOKPUHHBIX A€(DEKTOB, TAKUE KaK JACTPECCHsI
U anaTysi, MOTYT IPONUTH He3aMEUEHHBIMH BBUTY TICHXOMO-
TOPHBIX JIe(ekToB, cBsizaHHbIX ¢ TTIM. K coxanenuto, kak
BUJIHO, IMC(YHKIMS TUITO(H3a HETATUBHO BIIMSET Ha IIPO-
1[E€CC MICUXOHEHPOMOTOPHOTO BOCCTAHOBJICHUS, a TAKXKE Ha
pocCT 1 myOepTaTHOE Pa3BUTHE NETEH M MOAPOCTKOB IOCIIEe
TIIM. IToaTomy, aHHBIIT 0030 MOIUYEPKUBAET 3HAYUMOCTb
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THIATENIBHOTO HAOJIOACHHUS 32 MAllMeHTaMHU, 0COOCHHO
JIETbMH U TIOPOCTKAMH C TOYKH 3PEHHUS UX pOCTa U Jpy-
TMX CUMIITOMOB U TIPH3HAKOB, IPEIOJaralonuX Halnine
9HJIOKPUHHBIX HapyeHui. Kpome Toro, Heo0Xommmo Beex
CKPaHHPOBATh Ha BEPOSITHOCTH SHIOKPUHHBIX HAPYIICHUH
cpasy nocie TIIM u crycTs HECKOJIBKO MECSLEB MOCIIE
TpaBMbl. PucK-(akropamMn pa3BUTHsI AUCPYHKIIUU TUIO-
¢uza nocne TIIM sBustrorest: Tshxenoe TIIM mo mikane
Glasgow Coma Scale score <10 u pe3ysbraTbl MarHuTHO-
pe30HaHCHON ToMorpaduu, OTpaskaroliie NOBPEkKICHUE
rUMoTaaMo-TunoQu3apHoi od1actu, 1uddy3HbIH 0TeK
TOJIOBHOTO MO3ra ¥ BO3HUKHOBEHHE T'MIIOTCH3MBHBIX M/
WJIY THITOKCUYECKUX JITU30/10B.

B pesynbrare npoBeeHHOTO aHAIN3a PETPOCIIEKTUBHON U
TEKylled Hay4yHOU JIUTepaTyphl ClIelyeT 3aKIOUUTh, YTO
CYIIECTBYET PHCK Pa3BUTHsI TMIIO(U3APHON TUCYHKIUH
nocie TIIM y nereit u moAPOCTKOB. DTUM MalliE€HTaM
HE0OX0IMMO TIPOBECTH KIMHUYECKOE 00CieoBaHHe U
CKPUHMHT JJIS BBISIBICHUS HapyUICHUH B COOTBETCTBUU
C COIVIACOBAHHBIM MPOTOKOJIOM HccieaoBanuit. Heobxo-
MBI JaJIbHEHIIe MHOTONPO(HILHBIC HCCIIE0BAHUS
JUIs JETAJIbHOIO BBISABICHUS HAJIUYUs NEPMAHEHTHOU
muchynkun runodusa nocine TIIM y Gonbiero uucna
nereir ¢ TIIM, uro TpebyeT Xopolield opraHu3anuu M
KOMMYHUKAIIMM MEXIy CHEeIMaIucTaMi MHOTHX JHCIHU-
IUIMH: HEUPOXUpPypraMu, HeMpoJIoraMu, 3H10KPUHOIOra-
MU, CIEIHATUCTaMU PeaOUIUTAIMOHHON M BO3PACTHOM
HeAUATPUH.
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MPEJUKTUBHAS MOJIEJIb PA3BUTHS PAHHUX BAKTEPUAJIBHBIX MHOEKITNIA
Y NPEJKJIEBPEMEHHO POXKIEHHBIX JETEN

Kosaaesa E.M., IToxuabko B.1., Yepusisckas 10.U., LiBupenko C.M., Beiopyc A.W.

BI'Y3 « Vkpaunckas meouyunckas cmomamonocuieckas akademusny, kagpeopa neouampuu Nol
¢ nponedesmukoil u Heonamonozueily, Illonmasa, Yxpauna

Pannune Gakrepuansusie nHpexnun (PBU) y mpexnes-
PEMEHHO POXIEHHBIX IETeH — 3TO COCTOSHHSA, KOTOPHIE
HMMEIOT TIOTEHIIHAIEHO OTPOMHOE BIUSHHE Ha BO3ZHUKHO-
BEHHUE PaHHUX W OTJAIICHHBIX HEONATONPHUSTHBIX HCXOI0B
pa3BUTHA JeTeil. 3a MOCHEeNHNE AECATUICTHS yCOBEp-
IICHCTBOBAHHUE aKyIIEPCKOW M HEOHATANBHON CIyKOBI
CTII0COOCTBOBAJIO 3HAYUTEIEHOMY CHIDKCHHUIO CMEPTHOCTH,
OJTHAKO TMPAKTHYECKU HE MOBJIISIIO HAa YaCTOTY Pa3BUTH
HeoHaTanmpHOTO cencuca. Mexay 1995 u 2005 rr. uncio
CITydaeB TKEJIOTO CETCHca Y HOBOPOXKICHHBIX yBEITHYUN-
Joch B J1Ba pasa (¢ 4,5 1o 9,7 na 1000 HOBOPOXKIEHHBIX )
[11], oGpaTHOMIPOITOPIIMOHAIFHO TECTAIIOHHOMY BO3PACTy
TP POXKIICHUH U MOXeT Jocturats 60% y Haubomnee He-
3penbix MitafeHnes [25]. BeposTHo, ymydinenne mokasa-
TeJiel BBDKUBAEMOCTH JIETEN C OU€Hb HU3KOM MacCOM Teja
npu poxjaeHun [16], a Takxke HaIUMYUE MOTUMOPHU3MA
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KITIOUEBBIX T€HOB, KOTOPBIC OTBEYAIOT 32 (hOPMHUPOBAHNE
OTBETa OpraHu3Ma Ipu 0aKTepralbHOM HH()DHUIIMPOBAHUH
[1], mpuBenH K yBETUUEHHUIO B MOIYJSIIMA HOBOPOXKICH-
HBIX, BOCHIPHUMYHUBBEIX K PAa3BUTHIO BHYTPUYTPOOHBIX
nHpexnmii. HeoHaTabHBIN CENCUC ABISETCS MPUYUHOM
JIETAJILHOTO MCXOJa WM TSHKEI0H HMHBaIMAHOCTH 39%
JieTeit, gaxe Ipr CBOEBPEMEHHOM Hadalle aHTHOAKTepHaIb-
HOM Tepanuu [5]. B YkpanHe nHQEKINN MepuHaTaIbHOTO
nepuoja, BpOXKIACHHAS MTHEBMOHHUSA, CETICUC 3aHUMAIOT
[II-IV MecTo B CTPYKType 3a00I€BaEMOCTH U CMEPTHOCTH
HOBOPOXKACHHBIX. VICTHHHAS YacTOTa JAHHOM MaTOJIOTHH
Cpeay MPEeKICBPEMEHHO POXKACHHBIX AeTEl HEM3BECTHA,
TaK KaK OTCYTCTBYIOT YETKHE KPUTEPUHU B OMPEACICHUN
JIMarHo3a B YKa3aHHOM KOropTe HETel, a TakKe COBpe-
MEHHBIE 0aKTEPHOIOTHYECKHE METOAMKHU ONPEACICHUSI
KyJBTYPBI KPOBH.
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ITo ceit neHb nUCKyTaOCIBHBIM OCTACTCS YCTAHOBIICHUE
JINarHo3a CEeICcuca y MpexaeBPeMEHHO POXKICHHBIX Jie-
Tei [32], Tak KaKk TOYHOCTH KJIIOYEBBIX KPUTEPUEB CETl-
cHca, yCTaHOBJIGHHBIX Meauarpudeckum KoHceHcycom
[7] ue ObL1a onpeneneHa B faHHOM Koropre. CUMITOMBI U
MIPU3HAKH CETICHCca y MPEXIEBPEMEHHO POKICHHBIX Jie-
Tel HEOAHOPOAHBI, TO3TOMY Bpady TPYAHO MPABUIBHO U
CBOEBPEMEHHO YCTAHOBUTH IUArHO3 U OIICHUTH CTCIICHb
TSKECTU. B 3THX ciaydasx BO3HHKAeT MPOTHBOpPEUUBAs
nuieMMma B NPUHATHU pemieHud. C OHONW CTOPOHBI,
cTpeMJIeHUEe K MUHUMH3AIMK HAa3HAUYCHUsI aHTHOUOTH-
KOB, a C JIpyroii - yoeauTenpHble J0Ka3aTeIbCTBa TOTO,
YTO CBOCBPEMEHHOE BBEJICHUE aHTHOMOTHKOB CIAcaeT
xu3HHU [18].

[IpesxaeBpeMEeHHO POKICHHbIE IETH MPE/ICTABIIIOT BEChbMa
IeTEPOTreHHYI0 KOTOPTYy B CHIIy OCOOCHHOCTEH TedeHUs
AQHTEHATAJIbHOT0, HHTPAaHATaJIbHOTO MEPUOOB U NEepHUoaa
paHHel aganTanuu. 3HaHUS JOCTOBEPHBIX (PaKTOPOB pH-
CKa, a TAKKe OMOMapKepoB CeIicuca MOTYT CTaTh HH(OopMa-
LIMOHHOW OCHOBOII A1 06ecneueHus nporecca NPUHATUS
pELICHUI B 9TOM CUTyalLUH.

W3ydenuro OMOXMMHYECKHX KPUTEPHEB CEIcrca MOCBs-
mieHo 3370 uccneaoBaHmid, B KOTOPBIX U3ydajach JUarHoO-
CTHYCCKAs [ICHHOCTh 178 OHMOMapKepoB Cercuca, OIHaKO
Ha CeTOAHSAIHNMN AEHb IMIHUPOKO UCTIONIB3YIOTCS TOIBKO J1Ba
- C-peaxtuBHblii 6e10k (CPB) u nmpokaibIMTOHUHOBBII
tect (IIKT) [24]. OnHaxo, HEJABHO MTPOBEICHHBIN MeTa-
aHanu3 [26] CTaBUT MOJ COMHEHHUE JTUArHOCTHYECKYIO
LIEHHOCTh YKa3aHHBIX MapKepoB, a B MOCIEIYIONUX KOH-
Tponupyemsbix uccnenonanusax [IKT [4,15] mpeacraBnens
MIPOTUBOPEUHBBIC pe3yNbTaThl. VICXOsI U3 BBILIEU3II0KEH-
HOTO, Ha CETOJHSIIIHUN JICHb ABJISIETCS aKTyalbHBIM ITOUCK
MapkepoB PBU u, npexne Bcero, MapkepoB cercuca y
HIPEXKIEBPEMEHHO POKAEHHBIX IETEH € LEJIBIO IPOTHO3U-
POBaHMs Pa3BUTHS y HUX 3a00JIEBaHUS K CBOEBPEMEHHOTO
Ha3Ha4YeHHsl aHTUOAKTEPHUATBEHOMN Tepartu.

[enbto UcciienOBaHKS IBUIMCH aHAJIN3 U UACHTH(PUKALINS
(haKTOPOB PUCKA PA3BUTHS PAHHUX OaKTECPUATTBHBIX HH(ECK-
U y TPSKICBPEMEHHO POXKICHHBIX JCTEH U pa3padoTka
KJIMHUYECKON MPOTHOCTHUYECKON MOJIENIM C BBICOKMMU
JIMarHOCTUYECKUMU XapaKTEPUCTUKAMH.

Marepuaa u Metoabl. [IpoBefieHO PEeTPOCHEKTUBHOE
KOTOPTHOE KCCIIe/IOBaHNE, B KOTOPOE ObLIHM BKIIIOUEHBI 152
HOBOPOXKJCHHBIX C Maccoil Tena npu poxaenuu ot 1000
10 2500 1, HaXOAMBIINXCS HA JICUEHUU B OTJICJICHUSAX MH-
TEHCUBHOM Tepanuu HoBopokaeHHbIX (OUTH) neueOnbIx
yupexaenuii [Tonrasckoii oomactu B tedenue 2012-2013
rr. U3 152 neteii 121 umen kInHUYECKHE U TaOOPaTOPHBIE
CUMITTOMBI HHQUIIMPOBAHHMSI, KOTOPbIE OBUTH PACICHEHBI
kak nposieieHue PBU, ocranbubie netu (n=31) — 6e3
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NposiBIeHUH MHPUIMpPOBaHUs. KIMHNYEeCKHe CHMITTOMBI
UH(UIMPOBAaHUS BKITIOYAIM HAIMYUE TaXUKAPIUH, TAXHII-
HOD, JiecaTypaluii, alHod, HapyIIeHus nepdy3Huu, CyIopor,
NPOSIBJICHUH IIOKA; J1a00paTOpHbIe MPU3HAKK MH(UIH-
POBaHHUS — KOJIUYECTBO JieHKouToB Goibiie 20x10° win
Menblie 5x10° U noBbIICHHbINH YpoBeHb C-PEaKTHBHOIO
Oenka. [TonTBepskaeHEeM paHHEro MHGHUIIMPOBAHUS CITy-
JKUJIO HAJTMYNE MOJIOKUTEIBHON KyJIBTYpBI KPOBH, OTHAKO
9TO HE SIBISUIOCH 00s13aTENIbHBIM KPUTEPHEM BKIIFOYCHHSI B
OCHOBHYIO TPYIIIY.

Paccmotpeno 52 kanauaatra MpOTrHOCTHYECKUX Mepe-
MEHHBIX, CBSI3aHHBIX ¢ pa3zButuem PBU (tabmuma 1).
BeIsiBlIeHHBIE JOCTOBEPHBIE (PAKTOPBI, ACCOIMUPOBAHHBIC
¢ pasButueM PBU, npu npocToM JIOTMCTUYECKOM perpec-
CHOHHOM aHaJIM3e B AajibHEHIIeM ObUIM MOJBEPTHYTHI
MHO)KECTBEHHOMY JIOTHCTHUYECKOMY PErpecCHOHHOMY
aHaJu3y JUIs UISHTU(UKALMKA TOCTOBEPHBIX (pakTopoB
pHCKa U BKJIIOYCHHS UX B KITMHUYECKYIO IPOrHOCTHYECKYIO
MOJIEJb.

YpoBeHb 3Ha4UMOCTH 5% OBLT HCIIOJIB30BaH, YTOOBI BKITIO-
YUTh KKIYI0 MEPEMEHHYI0 B Mozenk. [locie Toro, kak
KOHEYHasi MOZIeNb Obljla CO3/1aHa, MPOBOIMIIUCH BBIYHCIIE-
uus rwiomaau Hax ROC (receiver operating characteristic)
KpPUBO.

ITocTosiHHBIE TEpeMEHHbIE TPE/ICTABICHBI B BUJIE CPETHETO
3HAYEeHUS U CTAaHAAPTHOMN OIIMOKH, KaTeropuaibHbIE Tepe-
MEHHBIE — B BHJI€ a0COIIOTHOTO YKCIa U MPOLEHTOB. TecT
CThI0ZICHTa MCTIONIB30BAIU JJIsl CPABHEHUS HE3aBHUCUMBIX
BBIOOPOK M KPUTEPUsI ¥> JJIsl CpaBHEHUSI ponopiuii. Bee
CTaTUCTUYCCKHIE aHATM3bI BBITIOJHEHBI C UCITOJIb30BAHUEM
nakeTa JIMIEeH3upoBaHHbIX MpunokeHuil STATA v11 s
Windows (StataCorp, Texac, CIIIA).

PesyabraThel M ux ob6cyxaenue. Mudopmanus us
KapT pa3ButHs 152 mereil, KOTopbic OBLITH BKIFOYCHBI B
HCCJIe0BaHNE, MPOAaHATU3UPOBAHA C YUYETOM OIpee-
JeHHBIX KpuTepueB. CpeaHuil recTallMOHHBIN BO3pacT
o0ciemoBaHHBIX aeTeil coctaBua 33,14+2,27 uenens,
cpeaHuil Bec Tena npu poxaeHuu — 2026,9+509,13 . U3
BCEX MCCIIEJIOBAHHBIX (aKTOPOB PUCKA, KOTOPBIE MOTJIH
noBiuATH Ha pa3zsutue PBU y pereii, noctoBepHo C
HUMH aCCOIMUPOBAINCH HANU4YUe a0OPTOB U MPEIKACB-
PEMEHHBIN pa3pbIB OKOJIOIIOAHBIX 000I0YEK y MaTepu
(Tabmuna 2). 13 ¢pakTopoB HHTpaHATAIBHOTO MEPHOIA
JIOCTOBEPHBIMHU OKa3aluch NpoaoxuTenbHocTh 11 me-
puona poaoB, oneparus KecapeBo CEUeHHUE BCIEACTBUE
aucTpecca mioaa, 00JIe3Hb MaTEepU BO BpPeMs POJIOB,
BHU3yaJIbHbIE U3MEHEHUs B maneHTe. Cpeau KINHUKO-
nemMorpaduueckux pakTopoB JOCTOBEPHBIMU OKa3aJINCh
BeCc peOEHKa MPH POXKACHUH, TeCTAIMOHHBIA BO3pACT,
OIleHKa Mo ImKkayue Anrap Ha 1 u 5 MuHyTax.
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Tabnuya 1. Onpeodenenue u paneu npocHOCMUYUECKUX NEPEMEHHDBIX,
CBA3AHHBIX ¢ PAHHUMU OAKMEPUATLHBIMU UHDEKYUSIMU, Y NPEHCOEBPEMEHHO POAICOEHHbIX demell

HpOFHO CTUYCCKHNEC NNICPEMECHHLIC

Ormpenenenue u
paHru

HpOFHOCTI/I‘-IeCKI/Ie NEPEMCHHBIC

Ornpenenenue u
paHru

ComaTruueckuii ctaryc MaTepu

Kypenue

0-mer, 1-nma

3a0oeBaHus ITOYEK

0-mer,1-ma

Bo3spact marepu

OBl

CaxapHnsblii tuadet

0-mer, 1-mda

ITatomorus CCC

0-mer, 1-nma

3aboneBaHus HIHTOBI/I}IHOﬁ JKCJIC3bI

0-mer, 1-ma

OHKONATOJIOTHS

0-mer,1-ma

AHTeHaTaJbHbIC H HHTPAHATAJIbHbIC (DAKTOPBI

AOOpTHI B aHaMHE3e 0-mner, 1-na KonmuecTBo pos1oB y MaTepu En.
HeBbiHammBanue OepeMEHHOCTH 0-mer, 1-ma IIponomxurensHocTs | epuona ponos MHHYTBI
MepTBOpOXKIeHUS 0-mer, 1 - ma IIponomxurensHocts Il nepuoaa pogos MUHYTBI
T'ecros 0-mner, 1 - na Orcroiika mianeHThbI 0-mner, 1 - na

Yrposa npepbiBaHUs

0-met, 1-nma

OO0BuTHE MTyTTOBUHON

0-mer, 1-ma

Anemus 0-met, 1-nma Kecapeso ceuenue 0-mer,1-ma
®deToraeHTapHas
0-mer, 1-nma KecapeBo ceuenue B CBS3U C TECTO30M 0-mer,1-ma
HEIOCTATTOYHOCTH
Mmuorosoaue 0-met, 1-nma SlronuyHOE WM HOKHOE MpeAsieKaHue 0-mer, 1-mda
MarnoBonue 0-mner, 1 -1a MHorortoHast 6epeMEHHOCTh 0-mner, 1 - na
Konprut 0-mer, 1 -1a Bbone3ns marepu Bo Bpemsi poJioB 0 -mner, 1 - 1a

[IpexneBpeMeHHOE UBTUTHE
OKOJIOTIOZHBIX BOT

0-mer, 1-nma

JmatensHOCTh 6€3BOIHOTO

0-mer, 1-mda

anyanLHme N3MCHCHHMS B IIJIALICHTC

0-mer, 1-mda

MIPOMEKYTKA
Menuko-aemorpadguyeckue U KIMHUYECKUE (PaKTOPHI
Bec rpaMMbl ITon my»xckoii 0-mner, 1-pna
N ®dusnueckoe pazpurue <10
I'ectanmonHslil Bo3pact HEeJeIn N 0-mer, 1-nma
HepLeHTUIIeH
OueHka no umkaJje Anrap IlepBu4Has peaHuManMs
IToTpeOHOCTD B IPOBEACHHUU 0-mer, 1-ma
Ouenka o Anrap Ha | MuH. [Ehmidt

OKCUTeHOTepanHs 0 -mert, 1 - 1a
WuTybamus tpaxen 0-mHert, 1 -nma

Ornenka mo Anrap Ha 5 MUH. GaTe .

HEUTPOHIIOB K 3pEITBIM

HBJI 0-mHer, 1 - na
JlabopaTopHO-0HOXMMHYeCKHe TOKA3aTen
[TanouxosiiepHbIe HEUTPODUIIBI %
CPb Mmr /1
TpoMGoIUTHI 10%n
I'moko3a kpoBu MMOJIB/JT MoHOUUTHI %
JIeKoIuTEI 10%n MonouuTts! > 6,5% 0 —mer, 1- ga
Heiitpodub 10%n
OTHOIEHHE HE3PETBIX HOpM En MoueBuHa, MMOJIB/IT O-mner, 1-ma

npumeuarus: UBJI — uckyccmeennasn senmunayus neekux, CCC — cepoeuno-cocyoucmas cucmema,
CPFb — C-peaxmugnuvlil 6enok

Uro kacaercsi TeueHHs: 3a00JIEBaHUs, TO MOTPEOHOCTH B
npumenernn UBJI 6puta y 71 (58,68%) MitaaeHma, Meau-
KaMEHTO3HOU Moiiep KKu reMoanHaMuku —y 47 (38,84%).
ITumeBast UHTONEPAHTHOCTH KOHCTaTupoBaHa y 62 (51,4%)
MJIaJICHIIEB, SMN30/Ibl apTepHaATbHON THHOTeH3MH — y 50
(41,2%), pannss xentyxa —y 29 (23,97%), cynoporu — y

© GMN

9 (7,44%), omuroypus — y 8 (6,6% ) u reMopparnuecKuii
curapom —y 4 (3,31%) mereii.

W3 naboparopubix mnokaszareneil Tonbko CPB 1 ypoBeHb
MOHOIIUTOB JOCTOBEPHO aCCOLMUPOBAINCH C PA3BUTHEM
PBU y npexaeBpeMEHHO POKACHHBIX JETEH.
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Tabnuya 2. Yacmoma omoenvHuix paxmopos pucka aHmeHamaibHo20, UHMPAHAMAibHO20 NEPUOO08 U MEOUKO-
oemozpaduueckue Xapakmepucmuku 0emet, 8KI04YeHHbIX 8 00c1e008anue

IIporuocTuyeckme nepeMeHHbIe Hderu ¢c PBU H‘;)ng& O 95% Jn p

Aboptsl, n (%) 40 (33,006) 4(12,9) 3,3 (1,09-10,17) | 0,035
IpomomxurensHoCTh Il MIeproma pomos (dacor), M+m 23,9+1,39 31,1+1,83 0,9 (0,86-0,99) 0,037
[IpexxneBpeMeHHBIN pa3pbiB 00071049k, n (%) 73 (60,33) 8(25,81) 4,4 (1,81-10,57) | 0,001
KecapeBo ceueHune BBUIy quctpecca miona, n (%) 40 (33,33) 5(16,13) 2,6 (0,92-7,19) | 0,073
Bonesnp marepu Bo Bpemst pozioB, n (%) 39 (32,23) 5(16,13) 2,47 (0,88-6,92) | 0,085
BusyanbHble n3MeHeHus B TianeHre, n (%) 25 (20,66) 1(3,23) 7,8(1,01-60,10) | 0,013
Macca nipu pokaeHun (rpammbl), M+m 1973,948,36 | 2232,2+64,2 | 0,9 (0,98-0,99) 0,014
T'ecTanmonnsii Bo3pact, M +m 32,59+0,2 35,19+0,19 0,4 (0,24-0,53) | <0,001
[kana Anrap Ha 1 MuryTe, M+m 6,08+0,14 7,35+0,09 0,1 (0,05-0,31) | <0,001
[kana Anrap Ha 5 muayTe, M+m 6,77%0,10 7,77+0,13 0,3 (0,16-0,49) | <0,001
JlaGopaTopHble noka3areJu

CPB, M+m 7,10+0,84 4,28+1,10 1,5(1,07-2,03) | 0,017
MonouuTsl, M+m 7,008+0,30 5,32+0,57 1,2 (1,03-1,35) 0,018
MououuTtsl >6,5 %, n (%) 66 (54,55) 8 (25,81) 3,4 (1,43-8,32) | 0,006

npumeuarus: CPB — C -peakmugnviii 6enox, OLL — omuowenue wancos, /[H — 0osepumensHbiii uHmepeal,
M — meduana, m — cmanoapmuas ouudKa

Tabnuya 3. Pacnpedenenue nepemeHHbIX 8 NOULA20B0U MHOHCECTNBEHHOU T02UCMUYECKOU pecpecCUOHHOU MOOelu

Muromas % yBesn-
Ilepemennbie B m om 95% AN YeHHSA
nag ROC
ROC
T'ecTranmonHsIil Bo3pact -0,786 | 0,236 | 0,455 | 0,286-0,724 0,8661
[pexaeBpeMEeHHBIN pa3pbiB 000I0UCK 0,989 0,609 | 2,689 | 0,815-8,871 0,8777 1,3
BusyanbHble W3MEHEHUS TUTAIIEHTHI 1,699 1,410 | 5,470 | 0,345-86,74 0,8922 1,7
YpoBeHb MOHOLIUTOB >6,5% 0,944 | 0,647 | 2,571 | 0,722-9,148 0,9036 1,3
Ouenka no mkaie Anrap Ha 1 MuH. -2,076 | 0,744 | 0,125 | 0,029-0,538 0,9370 3,7
AOOpTHI B aHAMHE3e 1,193 0,865 | 3,298 | 0,604-17,99 0,9377 0,1

npumedanus: f — koagppuyuenm pecpeccuu; m — cmanoapmuas ownora, OLI — omuowenue wancos;
JIH — 0osepumensvnviii unmepean;, ROC — receiver operating characteristic

Kak mpencrasieno B Tabnwie 2, HanOoJbIee BIUSHNC
Ha pa3Buthe PBU y npexaeBpeMeHHO pOXKACHHBIX AeTeN
UMEIOT TeCTAIIMOHHBIN BO3PACT, BU3yaJIbHBIE M3MEHECHUS
IJIaleHThl, IKana Anrap Ha | MUHyTe, ypOBEHb MOHOLU-
TOB OombIIe 6,5%, a0OPTHI B aHAMHE3€E U TIPEIKAECBPEMEH-
HBIH pa3pbiB 0007049eK. [103TOMY IMEHHO 3TH ITIepeMEeHHBIE
BKJIFOUCHBI B OKOHUATEJIFHYIO TPOTHOCTHIECKYIO MOJIEIb,
BBEIOPAHHYIO MOIIATOBBIM MHOKECTBEHHBIM JIOTHCTHYE-
CKHM PErpecCHOHHBIM aHATH30M (Tabmmia 3).

[TomyueHHbIE pe3yabTaThl MOKA3AIH, YTO KaXKAasi AOTION-
HUTENbHAsT HEAENS TECTAI[IOHHOTO BO3pacTa yMEHbBIIACT
PUCK pa3BuTHs paHHUX HHekwii (f=-0,786), a BKIrOUe-
HHE TOJIBKO OTHOTO 3TOTO (haKTOpa UMEET CYIIECTBEHHOE
MporHOCTHYeCKoe 3HadeHne (momaas Hagx ROC kpuBoit
—0,8661). [Tocnenyroree momaroBoe 100aBICHUE KaXKIOH
MIPOTHOCTUYECKON NMEPEMEHHON YBEJIMYUBAET IIOIIAb
Ha ROC 1 COOTBETCTBEHHO YCHIIMBACT MTPOTHOCTHICCKUE
XapaKTEPUCTUKK Moiesi. TakuM 00pa3oMm, OriepariioHHbIC
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XapaKTePUCTUKN Hamled (UHAITBHONH MOIEIH, KOTOPHIC
BKJTIOYAIOT T€CTAllMOHHBIN BO3PAcT, abOPTH y Marepu B
aHaMHe3€, MPEeXICBPEMEHHBII pa3pblB 000JI0YEK, BU3Y-
aJIbHBIC M3MEHEHNS TUIAIIEHTHI, OIICHKA MO MIKaje Amrap
Ha | MUHYTE, ypOBEHb MOHOLIIUTOB >6,5% OKa3zainch 10-
CTaTOYHO BBICOKUMH, 3 UMEHHO: 1yBCTBHTEIILHOCTh COCTA-
Buna 82,2%, criertupuanocts — 93,55%, monoxkuTtensHOS
MIpeAnKTHBHOE 3HaueHne — 97,98%, orpunarenbHoe mpe-
TUKTHBHOE 3HadeHne — 58%, mromans Hax ROC kpusoit
—0,9377 (puc.).

Pe3ynbraTel MpoOBENEHHOTO HWCCIEIOBAHUS TOKa3alH,
4YTO KIMHHWYEecKass kapruHa PBU Beckma BapmabenpHa.
Ha mecnemmdunyeckne CUMITOMBI CENICHCa 00OpamaioT
BHUMaHHE U JIpyTHe aBTOpHI [3,6,8,17,20]. BompmmHCTBO
CHMITTOMOB, KaCaIOIINXCS CEPICTHO-COCYIUCTON CHCTEMBI
(Taxukapaus/OpaguKapans, THIIOTCH3NSA, TUIoXas nepgy-
3ms) [2,12,21,27,29], opraHoB AbIxaHus (arrHO?, IHAHO3,
TaXHITHOY, TIOTPEOHOCTH B PECIIMPATOPHON MOIIEPKKE, U
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yBEIMUEHUE KUCTOPOJHOU moaaepxkku) [2,10,19,29,32],
HHC (neraprus, rUnoToOHUS U CYJOPOTH), U3MCHEHUE
TeMIiepaTypbl (ITOBBIIICHUE WM CHHKEHHE) U ITPOOIIEMbI
C MUTaHMEM YKa3bIBAIOT HA HAJMYME 3aTPyIHCHHH MpHU
MOCTaHOBKe auarnosa [2,18].

0.50 0.78 1.00
L | |

025
|

T T T T T
0.00 0.25 0.50 0.75 1.00
CneumpuyHoCTL

0.00

Mnowaak Hag ROC-kpHeol = 0.9370

Puc. ROC-kpusas punansHotl npeouKxmusHot Mooeu pas-
BUMUSL PAHHUX OAKMEPUATLHBIX UHDeKYyUl

C noJyry4eHHBIMHU JaHHBIMH O Pa3BUTUH PAHHUX WHEKIIHI
y TIPEKAECBPEMEHHO POXKIICHHBIX JIETEH JIOCTOBEPHO acco-
[IUHUPYETCs KOMIUIEKC aHTEHATATBHBIX (TTPEXkKIeBPEMEHHBIH
pas3pbiB 00osouek, abopThl B aHAMHE3e), WHTpaHATANb-
HBIX (BI/ISyaHLHLIe U3MCHCHUSA HHaHeHTbI), KJIIMHUKO-
nemorpagpuueckux (GpakTopoB (recTallMOHHBIH BO3pacT
pebeHka, HU3Kasl OIEHKa I10 IIKaje Anrap) ¥ HEKOTOphIe
ouomapkeps! (ypoBerb CPB, mononutoB). Ciemnyer 00-
paTtuTh BHUMaHUE, YTO M3 BCEX OMOMAapKepOB, KOTOpbIE
U3Y4aJHCh B UCCJICIOBAHUH, JOCTOBEPHYIO 3HAYMMOCTh
uMenu Tonbko CPB ¥ koIM4YecTBO MOHOIIMTOB, a TaKUe
HIMPOKO MU3BECTHBIE MapKepbl KaK KOJIMYECTBO JICHKOLH-
TOB, Y/IEJIbHBIH BEC HE3PEIIbIX KIIETOK, HU3KOE KOJIMUECTBO
TPOMOOITUTOB 0CO00# 3HAUMMOCTH He uMesTi. O TOIOOHBIX
TEH/ICHIIMSIX CBUCTENBCTBYET U XOPHUK ¢ coaBT. [13,14],
KOTOPBIC PETPOCIEKTUBHO HM3YYHB JUATHOCTUUYCCKYIO
[IEHHOCTh O0IIero KoiuuecTBa seikorutos (5,000/mm?
-19,000/mm?®), aGCoMOTHOTO KOJIMYECTBA HEUTPODHUIOB
(> 1,500/mm?®) 1 COOTHOIICHNHE HE3PENBIX HEHTPOPUIOB
K 3peibiM (<0,2) y 6onee, uem 200 000 HETOHOIICHHBIX U
JOHOIIICHHBIX IleTefI MMPpUIIJIA K BBIBOAY, YTO YKa3aHHBIC
IMmoKa3are/ini HE SABJIAIOTCA NPUEMJIICMbIMU IJId UACHTU-
(bI/IKaHI/II/I ZleTeﬁ C paHHUM HJIM IO3AHUM HEOHATaJIbHbBIM
cericucoM. UTo KacaeTcst KOJIMYeCTBa HE3peibIX Gpopm
JICHKOIIUTOB, COVIACHO pe3yJibTaraM HccienoBanus Van der
Meer et al. [23], cymecTBYIOT IIMPOKKE BHYTPU- U MEXK-
J1abopaToOpHbIC BapUAIMK TOJTKOBAHHUN 111 HEUTPO(DHUIOB
(15-72%, SD, 11%) u ux Hezpensix dopm (4-64%, SD,
11%). BOIBIIMHCTBO aBTOPOB CUUTAOT IEJICCOOOPA3HBIM
B KJIMHUYECKHH CTaTyC peOCHKa BKIIIOUUTD J1a00paTOpHbIC
nannaele, B yactHocTd, CPB, o0l1ee konruecTBo JIeHKOIU-
TOB, META0OIMUYECKHI aIU/103, COOTHOIICHHE HE3PEbIX
JTUM(OLIUTOB K UX OOIIEMYy KOJMYECTBY, HEHTPOIICHHIO,
TpOM60HI/ITOHeHI/I}O, TUNIEPIIIUKEMHU IO UJIU TUTIOTIIMKEMUTIO

[2,3,10,17,18,23,24,29].
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[TonoxxuTenpHas KyJlIbTypa CUUTaeTCsA “30JI0THIM CTaHIap-
TOM” OnpeiesieHUst UH(DEKIIUH, XOTS KYJITYPO-TTO3UTUBHBIN
KJIMHUYECKUH CENCUC TUarHOCTUPYETCs BEChMa PEIKO BO
BCEX BO3pACTHBIX rpymnmnax [32]. B qannom nuccienoBanuu
MOJIOKUTEJIbHASL KYJIBTYpa KPOBU OOHapy)KeHa y MHHU-
MajpHOTO KojuuectBa aetTe (18,5%). O mogoOHBIX
TEeHJICHLUAX MUIIYT U Jpyrue aBTophl. B uccinenoBanuu
Garges H.P. moka3ano, uto y 38% noBopoxaeHusx (I'B
MeHblIle 34 HeslelH) ¢ KyJIbTYPOIO3UTHBHUM OaKTepHallb-
HBIM MEHHHTUTOM KYJIBTypa KpPOBHU ObljIa OTPUIATEIILHOM
[9]. Caenyer yuuThIBaTh, 4TO JOXKHOOTPUIIATEIBLHBIN pe-
3yJIBTaT KyJIBTYPbI KPOBU MOXET OBbITh 00YCIIOBIICH HU3KUM
KOJIMYECTBOM KOJIOHHM OaKTepUeMUH Yy HOBOPOXKICHHBIX
WM UX OTCYTCTBHEM B CIydae HEIOCTAaTOYHOIo o0beMa
KpOBH, 3a0paHHOrO Ha uccienoBanue. Ilostomy, Ha AaH-
HBIE MOMEHT CYHTAETCs, YTO B Cliy4yae, Korjaa peOeHOK
UMeeT OTPHIATEIbHbIC MOCEBBI U3 KPOBH WM APYTUX
JIOKYCOB, OJTHAKO y HET0 MMEIOTCSI CUMIITOMBI, YKa3bIBaIO-
IYe Ha Hann4ue UHQEKIHH, TO peOCHKY CIIeTyeT CTaBUTh
JIMAarHO3 KIIMHUYECKoro cencuca [32].

Pa3paboranHass HaMU MPOTHOCTHYECKAsT MOJIEb, KOTOPas
MOKa3ajia BBICOKUE AMArHOCTUYCCKUC XaPaKTCPUCTHKH,
BKJTFOYACT MH(POPMAIMIO O MATCPUHCKUX (DaKTOpax PHUCKa,
COCTOSIHMH HOBOPOXKJIEHHOTO Cpasy Mocie POXICHUs U O1o-
Mapkeps! uapunmposanust (CPB 1 koar4ecTBO MOHOIUTOB).
[o3atoMy cuuTaem, 4To MPU UHTEPIPETALN OHOMAPKEPOB pe-
IICHHE O HA3HAYCHUH aHTUOUOTHUKOB JIOJKHO OCHOBBIBATHCS
Ha HAJIMYUU MaTEPUHCKUX (PAKTOPOB PHCKA M KIIMHUICCKUX
CHUMIITOMOB HH(CKIMU y MPESKACBPEMECHHO POXKICHHOTO
peOeHKa, KOTOPBIC MOTYT OBITh HECTICIIA(HYHBIMU.
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SUMMARY

PREDICTIVE MODEL OF EARLY BACTERIAL
INFECTIONS DEVELOPMENT IN PREMATURE
INFANTS

Kovaleva E., Pokhylko V., Chernyavskaya Yu.,
Tsvirenko S., Belarus A.

Higher State Educational Establishment of Ukraine
“Ukrainian Medical Stomatological Academy”, Ukraine

Symptoms and signs of early infection and sepsis in pre-
mature infants are varied; there are no clear criteria for the
diagnosis of such conditions in this cohort. The aim of our
study was to analyze and identify the risk factors for early
infections in premature infants and to develop on their
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basis the clinical prognostic model with high diagnostic
performance. A retrospective cohort study, which included
152 premature infants, was conducted; 121 of them had the
signs of early infections, 31 — had no signs of infection.
52 candidates of prognostic variables were considered.
According to the results of multiple stepwise logistic re-
gression analysis, the predictive model has been developed.
It includes gestational age, visual changes of the placenta,
Apgar score at the 1st minute, the level of monocytes more
than 6.5%, the history of abortions and premature rupture of
membranes. The diagnostic characteristics of the developed
model are high: sensitivity — 82.2%, specificity — 93.55%,
positive predictive value — 97.98%, negative predictive
value — 58%. Therefore, when interpreting the figures of
biomarkers, the decision as to the prescription of antibiotics
should be based on the presence of maternal risk factors and
clinical symptoms of the infection in the newborn.

Keywords: premature infants, intrauterine infection, early
neonatal sepsis, risk factors, diagnostic markers.

PE3IOME

MPEJUKTUBHASI MOJIEJIb PA3BUTHSI PAHHUX
BAKTEPHUAJIbHBIX UH®EKIUI Y TPEK/IEBPE-
MEHHO POKIEHHBIX JETE

KoBanesa E.M., IToxunbko B.U., Yepusisckas FO.H.,
Bupenko C.M., Besiopyc A.H.

BI'Y3 «Vkpaunckas meouyunckas cmomamonocuieckas
arkademusty, kageopa neouampuu Nel ¢ nponedeemuxoii
u neonamonozuetiy, Ilonmasa, Yxpauna

CUMITOMBI M IPU3HAKH PaHHHUX OaKTepHaIbHBIX MH(EKINI
(PBU) u cencuca y npexIeBpeMEeHHO POKIEHHBIX AeTeil
HEOTHOPOJIHBI; YETKUX KPUTEPUEB JUATHOCTUKHU JAHHBIX
COCTOSIHMH B 3TOM Koropte He umeercs. Llenbto uccueno-
BaHUsI IBUJIMCh aHAJIN3 U HACHTU(HKAIHS (PaKTOPOB PHCKa
Pa3BUTHSI pAaHHUX HHPEKLUH y TPEXKICBPEMEHHO POXKICH-
HBIX JIETeH 1 pa3padOoTKa KIMHUYECKOM MPOrHOCTUYECKOM
MOJIENH C BBICOKUMH JUATHOCTHUECKUMU XapaKTepUCTHKA-
M. [IpoBesieHO peTpOCIEeKTHBHOE KOTOPTHOE HCCIIEI0Ba-
HUE, B KOTOPOE ObUTH BKJIFOUCHBI 152 MpekIeBPEMEHHO
POXAEHHBIX MIIaJIeHIIa, KIMHUYECKUe U 1abopaTopHble
KpUTepuu HHUIMpoBaHus oTMeyanuch y 121, 31 - 6e3
npu3HaKoB nHuUIUpoBaHus. Paccmorpeno 52 kaHau-
JlaTa MPOTHOCTHYECKHUX NMepeMeHHbIX. o pe3ynbraTtam
MHO>KECTBEHHOTO CTYINEHYATOTO JIOTHCTUYECKOro pe-
IPECCHOHHOI0 aHaju3a pa3paboTaHa IPOrHOCTHYECKas
MOJieNlb, KOTOpasi BKJIIOYAET FeCTAallMOHHBIM BO3pacT,
BU3yaJIbHbIEe U3MEHEHUS IJIAIICHTHI, OIICHKY 10 IIKaje
Amnrap Ha | MUHYTE, ypOBEHb MOHOLIUTOB OoJibiie 6,5%,
abopTHI B aHAMHE3E U MPEIKAEBPEMEHHBIH pa3phbiB OKOJIO-
IUIOJHBIX 000J104eK. /IMarHoCTHUECKUE XapaKTePUCTUKH
pa3paboTaHHOW MOAENN BBICOKHE: YYBCTBUTEIBHOCTH
- 82,2%, cneuuuvaHOCTh - 93,55%, MONOKHUTEIBHOC
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NpeAuKTUBHOE 3HaueHue - 97,98%, orpunarenpHoe
MpeIuKTUBHOE 3Ha4deHue - 58%. CrnenoBaTenbHO, MPU
MHTEpIIpEeTalNY II0Ka3aresaeil 0MoMapKepoB peueHue o
Ha3HAY€HWU aHTHOMOTHUKOB JIOJDKHO OCHOBBIBATHCS HA
HaJIMYUH MAaTEPUHCKHUX (PAKTOPOB PUCKA M KIMHUYECKHUX
CUMITOMOB MH()EKIIMH Y HOBOPOXKCHHOTO.
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ol gewobogg®do Lodd@madgdol aomgseolifobgdom.

77



MEJTUIIMHCKUE HOBOCTHU I'PY3HUU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

MUTOXOHJAPUAJIBHAA JUCOYHKIUA: COBPEMEHHBIE ACITIEKTbI TEPAIIUU (OB30P)

Apsenanze IA., I'esaaze H.M., Xauanypunasze H.C., baxranze C.3., Kanananse H.b.

Tounucckuii 20cyoapcmeennblil MEOUYUHCKUL YHUGepCUmen, 0enapmamenm 0emcKoll HepoiocuLl;
Meouyunckuii yenmp “Medihelp”, Tounucu, I py3ua

OHOM 13 3HAYUTEITBHBIX MEKAUCIIUIUIMHAPHBIX TPOOIIEM
COBPEMEHHON HEOHATOJIOTHH U MEAUATPUU SIBIISIOTCS
MUTOXOH/IpHAJIbHbIE OOJIE3HH — TPYIINa TAKUX MATOJIOTU-
YECKUX COCTOSIHUM, KOTOPbIE O0YCIOBICHBI KIETOYHOMN
SHEPreTUYEeCKON HEe0CTATOYHOCTHIO BBHJY HAPYIICHUS
OMOXMMHUYECKHX MPOIIECCOB B MUTOXOHJPHSIX. B CBOIO
oyepe/ib HAPYIICHUST KICTOYHON DHEPreTUKU MPUBOJIST
K TOJHCHCTEMHBIM 3a00JIEBAHUSM, CTPAJAI0T OPTaHbI
M TKaHU, HanboJiee YHEPro3aBUCUMbIC — HEPBHAS CH-
crema (3HUEDANONATHH, MOJIMHEBPOIATHH), MbIIICYHAS
cuctema (MHOTATUH), cepane (KapIuOMHUOIIATHH), TT0Y-
KH, TeYCHb, YHIOKPUHHAS CHCTEMa U J[PYTHe OPTaHbI
[5,14,18,19,22,32,35].

[loBpexieHne MUTOXOHAPUI BO3HUKAET BBHJY BO3IEH-
CTBHS PEaKTUBHBIX (QopMm kucimopona. Cauraercs, 49To
OOJIBIITMHCTBO PEAKTUBHBIX (POPM KHCIOpOaa 0Opa3yeTcs
xomrutekcami [ u 111, BeiencTBre BEICBOOOXKICHUS AIICK-
TPOHOB TIOJ BO3ICIHCTBHEM KOYH3UMOB B LIEMH TIepeIadn
ANEKTPOHOB. MUTOXOHIPHUH HCTIONB3YIOT MPUOTH3UTEIIHHO
85% xucnopona, moTpedIsieMoro KIeTKol B Ipouecce
obpazoBanmst AT® u BcnencTBIe HOPMATBHOTO TIpoIiecca
okucauTenbHOro (ochopunmposanus 0,4-4,0% ymorpe-
OJIEMOTO KHCIOPOIa TIPEBPAIACTCsI B MUTOXOHIPUSIX B
cynepokcuanbie pagukainst (O,) [5,31,45].

Cymnepokcuj; TpanchopMupyercst 10 MepoKCHaa BOJIO-
poma (Hzoz) C TTOMOIIBI0 (PEPMEHTOB TETOKCUKAIUU
— MapraHIieBol CyNnepKOCHAMCMYTa3bl UIN [IHHK/ME/Ib-
CYMEPOKCHINCMYTAa3bl, a 3aTeM 10 BOJIBI - C IIOMOIIBIO
[y TaTHOHIEPOKCHIa3bl WK Tiepokcuapenokcuna I11.
OpnHako, eciu 3TH (PepMEeHThI HEe CIIOCOOHBI JIOCTATOYHO
OBICTPO KOHBEPTHPOBATh PEAKTUBHBIE (POPMBI KUCIOPO/Ia,
TaKde KaK CyNepOKCH/I-PajJuKall, J0 BOJbI, MPOUCXOAUT
OKCHJIaTHBHOE MOBPEKICHHE, KOTOPOE aKKyMYIHUPYeTCs
B MHUTOXOHJIPUSIX.

B MHUTOXOHIpPHSAX 3JIEMEHTaMH, 0COOCHHO IOABEPIKEH-
HBIMH BO3JICHCTBHIO CBOOOIHBIX PaIUKaJIOB, SIBISIOTCS
JUTNNBI, OCNKHM, OKHCINTEIbHO-BOCCTAHOBUTEIbHbBIC
¢depmentsl n mutoxoHapuansHas JIHK. [ToBpexnenune
MUTOXOHJIPUAIBHBIX OCITKOB CHMXAET WX apPUHHOCTD
K cyOcTparam WiId KOpepMeHTaM U, TAaKUM 00pa3oM, Ha-
pymaer nx ¢ynkuuro. OpHaKo, B ciaydae MOBPEXKICHUS
MHUTOXOHIPHH, UX (DYHKIHSI MOXKET OBITH CKOMIPOMETH-
poBaHa POCTOM MOTPEOHOCTEH KIETKH s MPOLECcCOB
penapanuu 3Heprun. B cBoto ouepeis MUTOXOHIpHAIbHASL
JTCYHKIUS MOKET IPUBECTH K IIEITHOMY IIPOLIECCY, IpH
KOTOPOM MUTOXOHPHAIIBHOE MIOBPEKACHHE BICUET 3a CO-
6011 mormomHUTEIRHOE TTOBpeXxaeHue [12,24,33,35].
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B Hactosmiee BpeMs M3BECTCH UAITa30H HA BUI HECBS-
3aHHBIX 3a00JIEBAHHH, OT ICUXUIECKUX J0 YHIOKPHHHBIX,
KOTOpBIC FIMEIOT B CBOCH OCHOBE OOIIHE MATOIOTHIECKIE
MEXaHU3MbI, 3 UMCHHO - MHUTOXOHJIPHAJIbHYIO TUCHYHK-
110, 00pa30BaHNE PEaKTHBHBIX (HOPM KHCIOPOAa U Ha-
KOIUIEHUE TIOBpEeXIeHUI B MUTOXOHiprasibHoi JJHK.

Ha coBpemennoM starne BeisiieHO Oosee 200 3a00meBaHuMiH,
MIPUYNHOMN KOTOPBIX SIBIISIFOTCS] My Talliil METOXOHIPHAITb-
Hoit IHK. B 10 ke BpeMs U3BECTHO, YTO MUTOXOHPUAJIb-
HbIe 00J1€3HM 00YCIIOBIICHBI KaK IMaTOJI0Tne MUTOXOH/IPH-
QJIBHOTO, TaK U S/IEPHOTO TEHOMA.

OCHOBHBIE MUTOXOH/IpHAJIbHBIC 3a00JIEBaHNS CBS3aHBI C
toueynsiMu MyTatmsmu JIHK n HaciemyroTes o MarepuH-
ckoit muanu (MERRF, MELAS, NARP, MHGIF), npyrue
e 00yCIIOBJICHBI JICNICIUSMH WIN TyTUTHKAIHAAME (KpyTI-
HBIMHU TiepecTpokamu mutoxoHnpuaipHoii JJHK), HOCAT
CTIOPAINYECKUI XapaKkTep U HE TEePEatoTCsl IOTOMCTBY

3aboneBanus, 00yCIOBICHHBIE MyTAILIMSIMA MUTOXOHIPH-
anbpHOi JIHK, XapakTepuzyroTcst BbIpaKEHHBIM OJIHMMOP-
(pM3MOM KIIMHUYECKUX CHMIITOMOB M BapnaOeIbHOCTHIO
TCUCHUSI.

Wzyuas npu3Haku OONE3HENW U CHHIIPOMOB, CBSI3aHHBIX C
HapyIICHUSMH KJIETOYHOH SHEPTETUKH, YUCHBIE TIPHUIILTH K
BBIBO/LY, UTO PaCIPOCTPAHEHHOCTb COCTOSHUM, CBA3aHHBIX
C MUTOXOHJIPHAJILHOHN TUC(YHKINEH HE OTpaHUINBACTCS
TOJIBKO HACJIEACTBEHHBIMH CHHIPOMAaMH, BBI3bIBACMBIMHU
MYTaIHsIMHI TCHOB, HEMOCPEACTBEHHO OTBETCTBEHHBIX 3a
MHUTOXOH/IpHaIbHbIe OeKH. OHM MOTYT TPOSIBIATHCS B
BHJIE CAMOCTOSITEIILHOTO 3a00JICBaHMSA, YTO OCIOXKHSCT
TeueHne Apyrux 0ose3Hel (Kak BTOpHUHbIE MUTOXOH/IPH-
aJIbHBIC HApPYIICHHS).

BriepBeie MuToXoHApHaNbHEIE O0Ne3HN omucaHbl Luft
et al. [26], xorma oOcnemoBanu 35-1eTHIOK KEHIIUHY C
9YTHPOUIHBIM COCTOSTHUEM, MUOTIATHEH, YPE3MEPHBIM
MMOTOOTE/ICJICHNEM, HETOJIEPAHTHOCTHIO K BBICOKOH
TeMIieparype, MOMUIUIICHEH ¢ MOoTnypruel u 0a3oBoOU
cKkopocThio MeTabonmsMa - 180% ot HopMsl. [TannenTka
cTpajana oT pa3oOIIeHNs MPOIECCOB OKUCIUTEIBEHOTO
¢dbochopuaupoBaHus, KOTOPOE SBISIETCS OCHOBHBIM
ITyTEeM TOIYUICHHS SJHEPTUH B KIIETKE. DHEpTrus B hopme
AT® o6pa3yeTcss B MUTOXOHIPHSX B IPOIECCE PEAKIIUH,
B KOTOPBIX IEKTPOHBI, BRICBOOOXK TAIOIINECS U3 BOCCTA-
HOBJICHHBIX CyOCTPaTOB HUKOTHHAMUAAJCHUHANHYKJIICO-
Tuja u (GpraBUHAJEHUHANHYKICOTH/IA, TTOCTABISIOTCS
Ha KHCJIOPOJI TI0 IENH PECIHHUPATOPHOH HMPOTOHOBOM
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NOMIIBI. DTO MPUBOAUT K 00pa3oBaHUIO Temiaa 6e3 co-
oTBeTcTByOIIero oopaszoBanust AT u Bieder 3a coboi
JUCOHYHKIHIO 00IIEro COCTOSIHUS MallMeHTKH. B 1ensx
KOMIIEHCAI[MHM €€ MUTOXOHAPUH YBEINYMBAIOTCS B Pa3-
Mepe U YMHOXKAIOTCS, YTO OTUETIIMBO HAOMI0AAI0CH TPH
aHaJIHM3e TUCTOJIOTHYEeCKON MbleuyHo 6uomncuu. [Tocne
9TOrO BIEPBbIE OMYOIMKOBAHHOTO Cllydasi ObLIO OTMeue-
HO, YTO MUTOXOHJpHUaTbHAas! TUCHYHKIIUS CBOHCTBEHHA
MOYTH BCEM MATOJOTHYECKHM M TOKCHUKOJIOTHYECKHM
cocrosHusaM. OpHAKO, BBUJY TOTO, YTO CHMIITOMBI
BapbUPYIOT OT Cliydast K CJy4aro, B 3aBUCUMOCTH OT
BO3pacTa M Hauaja 3a00JeBaHMs, a TAKKE OT CKOPOCTH
POTrpeCcCUpOBaHUs, MUTOXOHAPUAIbHBIE TUCHYHKIH
MOTYT OKa3aThCs CIOXHBIMH IS JMAarHOCTUPOBAHUS
npu nepBoM mpossiaenuu [1,7,10,12,24,33].

Benyiiumu HeBpOJIOTHUECKUME CHHIPOMaMHU MPH 3a00J1e-
BaHMSIX, 00YCIOBICHHBIX MyTAIIUSIMA MUTOXOHIPHATBHOMN
JHK, sBastoTcss MUOTIATUYECKUN CUMITOMOKOMIIIEKC
(HeTmepeHOCUMOCTh (DU3MUCCKUX HATPY30K, MBIIICYHAS
c11aboCTh, CHUKEHUE MBIILIEYHOTO TOHYCA), CYJIOPOTH, MO3-
JKEUKOBBIA CUHAPOM (aTakcHsi, UHTEHIIMOHHBIN Tpemop),
MOpaXeHHE TIIa30/IBUTaTeNIbHBIX HEPBOB (IITO3, HAPYKHAS
o TaTbMOIUICTHs), TOJTUHEBPOIIATHS.

CHUMIOTOMBI MUTOXOHIpHAIbHOI HEAOCTATOYHOCTH YacTo
HOCST HeCIenn(pUIeCcKuii XapaKkrep, 3aTpyIHsIs UX PAHHIOIO
JIMarHOCTHKY. Y MaJIeHbKUX JIeTel 3a001eBaHre HAUNHASTCS
C OTCTaBaHMUs CTATUKOMOTOPHBIX (DYHKLHUH W/MIN TICUXO-
PEYEBOrO Pa3BUTHS, TIOSIBICHHS CIA0OCTH, YTOMIISIEMOCTH,
JIMCKOOPAMHAIMY JIBIKeHUH. KimHuveckas kapruHa 3a00-
JICBaHUS Y JleTeld MpUOOpEeTaeT YepThl TaK Ha3bIBACMON MU-
TOXOH/IPHAJIEHOM SHIIe(haTOMUONATHH (MBILIEYHAsI CIa00CTb,
THIIOTOHUS, HU3Kast IEPEHOCUMOCTh (PM3HUYECKHX HATPY30K,
CYIOpOTH, MHOKJIOHHYECKHE MOAEPIUBaHUsA, MUAITHS). Y
JIeTeH CTapLIero Bo3pacTa perucTpUpyIOT IPUCTYIIbI MUTPe-
HH, TOJIOBOKPYXEHHSI, HHCYJIBTONOI00HBIE SMTU30/IbI, ITO3 1
o¢pransmoruieruto. OTMEYaeTCsl CHIKEHUE 3PeHUs], CITyXa,
SHJIOKPUHHBIE PAaCCTPONUCTBA.

O HaIMYUU MUTOXOHIPHATIBHONW MATOJIOTUU y JeTel
MOTYT CBUJETEIbCTBOBATh MUOKJIOHUYECKUE WU
MyJIbTA(DOKAIBHBIC CYIOPOTH PE3UCTCHTHBIC K aHTH-
KOHBYJIbCAHTaM, YEpPEMHO-JIULEBOM TU30CTO3, IUCMETa-
0O0JUYCCKHE MPOSIBICHUS U JbIXaTCIbHbIC HAPYIICHHUS,
BOBJIeueHUEe B martojorudeckuit npomnecc [{HC, mpimi,
cepaua, NeYeHu, MOoYeK, a TaKXKe MpoTrpeccupyroliee
TeYcHHUE 3a00JICBAHMUS.

AOCOIIIOTHBIM KPUTEPHEM JIHAarHO3a MUTOXOHAPHAIBHON
00JIe3HN ABJIAIOTCS PE3Y/IBTAThI MOJIEKYIIAPHO-TCHETUYECKOTO
uccnenoBanus mutoxouapuu JIHK c BeIssBIeHnEeM KOHKpeT-
HBIX MyTaluid. B To)ke Bpemsi Ooee OCTYITHBIMY SIBIISTFOTCSE
OMOXMMHYECKHE TECThI (JIAKTaT-MUPYBAT-alU03), & TAKKE
OWOIICHSI CKEJIETHBIX MBIILIILL C IPOBE/ICHHEM CIIELI(DUYESCKHIX
THCTOXMMHUYECKHUX PEaKIHii, BbIBICHHE ()eHOMEHA «PBAHBIX
KPACHBIX BOJIOKOHY.

© GMN

Kraccudukanmss MUTOXOHIpUANIBHBIX OOJE3HEl OCcHOBa-
Ha Ha MOJICKYJIAPHO-I'CHCTUYCCKUX JAaHHBIX, OJHAKO Ha
IMMPaKTUKE NPUMCHIACTCA KHI/IHI/IKO-CI/IH[[pOMOJ'IOFI/I‘leCKI/Iﬁ
IoaAXOMd. prl[HOCTI/I KJINHHUYECKOMU JUArHOCTUKH CBsI3aHbI
C MYJIBTUCUCTEMHBIM IMMOPAKCHUEM U BBIPAKCHHBIM (beHO-
TUIIHYCCKUM nonumopdusmom [2,10,11,15,20,21].

W3BecTHO, 4TO 3HAUUMBIM KPUTEPUEM JUATHOCTUKH MUTO-
XOHPHATIBHON JUCPYHKIIUH SBIISICTCS MOBBIIICHHE YPOBHSI
JlaKTaTra v n1upyBaTa B KpoBH. BaHOCTh CBOEBpEMEHHOU
JIMarHOCTHUKHU JIAKTAT-al[1/1034a, a TAKKE BO3MOXKHOT'O HaJIH-
YUl MUTOXOHAPUAJIBHON MATOJIOMH, TOUCK KIMHUYECKUX
1 JJADOPATOPHBIX KPUTEPUCB ATHX 3a00JICBAHUIT HECOOXOIUM
JUTsl TIoA00pa aaeKBAaTHON TEpaluu U MPEIOTBPAIICHHUS
JlaJIbHEHILEro MPOrpecCUpOBaHUsL.

BBuy TOrO0, 4TO KJIMHUYECKHHA MOIUMOP(HU3M MUTOXOH-
JIPUAIIbHOM TUC(YHKIUH MPOSIBISIETCS B BUJIE PA3IMYHBIX
CHHJIPOMOB MOPaXEHUsI HEPBHOM, CEPACUHO-COCYAUCTON
1 3HJIOKPUHHOM CHCTEM, C MOpakeHUEM TIEYCHHU U MOYCK,
JKEITyI0YHO-KUIIEYHBIX PACCTPOICTB, HAPYIICHUS 3pEHUS
U CcllyXa, BOSHUKAET HEOOXOAMMOCTh Pa3HOCTOPOHHETO
obcreoBaHus TakuX MarueHToB. OHO BKIIOYAET IO-
MHUMO KJIIMHUYECKOTO 00CIIe/IOBaHMsI - COMaTH4YECKOTO,
HEBPOJIOTHYECKOT0 U 3HIOKPUHOIOTHYECKOTO CTaTyca,
o(TanbMoNOrn4ecKoe, ayanorpaduyeckoe, AIeKTpoHepo-
Muorpadudeckoe, I3, KapIHOIOrHICCKOE HCCIICTOBAHMS,
pu HeobxonumoctH, nposeaenue CT u MRT ronosHoro
Mo3ra.

[TonsiTe - MUTOXOHApPHUATIbHAS AUCOYHKIHUS - HOBBIH
TEPMHH, IPUMEHEHHBIH /i OObSICHEHUS HapylICHUN
CHHTE3a PHEPruU B KJIETKE MPHU Pa3HBIX MaTOJOTHYe-
CKHX COCTOSIHUAX, KOTOPBIE, B CBOIO OUepesb, OTpaXa-
IOT MOJaBJICHUE aKTUBHOCTH (EPMEHTOB Pa3IUUHBIX
Y4aCTKOB MHUTOXOHIPHAJIBHON JBIXaTENbHON IEMU U
COIPOBOXK/IAIOTCS LIMPOKUM CIIEKTPOM (QYHKIIMOHAIBHO-
MeTabONIMYECKUX HAPYIICHNUH, B TOM YHCIIE H CO CTOPO-
HBI HEpBHOU cucTeMbl. B HacTosiee BpeMsi ycTaHOBJIEHA
MOCJIE/I0BATEIbHOCTh HHAKTUBAIIMY OTUX (PepMEHTOB Ha
Pa3HBIX CTAIUAX MaToJOrH4eckoro mpouecca. OgHuM
n3 Haubosiee yI3BUMBIX €0 3BEHBEB SIBISICTCS Iepe-
HOC JJICKTPOHOB OT NEPBOTO K TPETheMy (PepPMEHTHOMY
KOMIUIEKCY MUTOXOHAPHUAJIbHOW JBIXaTEJIbHOW LIEIH.
[IppunHaM¥u HapyIIEHUS TOTO MPOIECCa MOTYT OBITh
JUCOYHKIHS CaMOro NepBoro pepMeHTHOTO KOMILIEK-
ca, pa3BHBalomIascs Kak Hecrnenuduueckas peakius
Ha PaHHUX CTaAUsX JII0OOH maroaoruu, 1Moo neduuuT
kosusuMa Q. (Co Q,,) - mepeHOCUHMKa IEKTPOHOB Ha
ATOM y4acTKe, 1100 1 To U ipyroe. Bee aT0 nenaer ocobo
aKTyaJbHOI po0iIeMy (apMaKoIOTHYeCKOH KOPPEKIIUH
HapyIICHUH YHEPreTUYECKOTO arnmnapara KJIeTKH, a TAaKKe
MOMCK TaK HAa3bIBAEMBIX HEPTOTPOIHBIX CPEJCTB, T. €.
BEIIECTB, CIOCOOCTBYIOLIMX BOCCTAHOBICHHUIO (DYHKIUH
JIBIXaTeNIbHOM LIeNH, a CIeJ0BaTeIbHO M a’poOHOTO
CHUHTE3a dHepruu [7].
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K HuM, mpexze Bcero, OTHOCATCS BEIIECTBa, UMEIO-
IIMe B CTPYKType XHHOHOBBIC PaJUKabI, 00JadaroNue
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIMU CBOMCTBAMU,
KOTOPBIE, Urpast POJib aKLENTOpa WK IEPEHOCUUKA BOC-
CTQHOBUTEIBHBIX YKBHBAIECHTOB, MOTYT (hOPMHUPOBATH
LIYHTUPYIOLUE IIyTH [IEPEHOCA DIECKTPOHOB HA IIOBPEXK-
JICHHOM Y4YacTKE M, TaKUM 00pa3oM, OCYLIECTBISATh MX
B3aMMOJICHCTBUE C JbIXaTelIbHOM Ienbio. Cpenn Takux
BEIIIECTB Ha IEPBOM MECTE CTOSAT MMPUPOAHBIC KOAH3UMBI Q,
a TaK)Ke UX CUHTETUYECKUE ITPOU3BOAHBIC C YBEIMUEHHOU
ouomoctynHocThiO [7,9,10,14,25,34,37,39,42].

Kak orMevaeT OONBIIMHCTBO HccienoBareie, ahdek-
TUBHOC JICUCHUC MUTOXOHAPUAJIbHBIX 60ﬂe3HeI>lI ocTacrces
HEpelIeHHON mpoOieMoil. DTO CBA3aHO C HECKOJIbKUMHU
(dbakTopaMu: TPYIHOCTH paHHEH NMArHOCTUKH, HEIO-
cTaTovyHasd U3Yy4YC€HHOCTDb OTJAC/IbHBIX 3BCHLEB IaTOTCHE3a
Goie3Hel, peIKOCTh HEKOTOPHIX (OPM MATONOTHH, Tsi-
KECTh COCTOAHUA 6OJ'H)HI)IX B CBA3U C MYJIIBTUCUCTCM-
HOCTBIO MOPAKEHUA. 3aTPYAHICT OI[EHKY MPOBOIUMOTO
JICYCHUA U OTCYTCTBHUE €IUHOTO B3IJIsIla HA KPUTCPUU
3G HEKTUBHOCTH TEPAITHH.

Iyt MeaMKaMeHTO3HOW KOPpPEKIUU Oa3upyroTcs Ha
JIOCTUTHYTBIX 3HaHUSX MaTOTeHEe3a OTACIbHBIX Gopm
MHTOXOHJpHANBHBIX Oone3Hei. OCHOBHBIE 1e4ued-
HBIE MEPONPHUATHUS HAaNpPaBJICHBI Ha ONTHUMHU3AIUIO
MpoIeccOB OMONOTHUECKOTO OKHUCIEHHUsI, TKAHEBOIO
JIBIXaHUSI ¥ KOPPEKLIHIO NeQUIUTA OTACIbHBIX METa-
0O0JMTOB, Pa3BUBAIOLIEIOCS IPU MUTOXOHIPHATbHBIX
IUCOYHKIHUSX.

J. Finsterer et al [22] orMeuarot, 4To B HacToOsIIee Bpe-
Msl TSI JIcUeHHUsI 3a00ICeBaHUi MPOTEKAOMUX Ha (HOHE
MUTOXOHIPHAJIBHON AMCOYHKIUU MPUMEHSIOT TOJIBKO
CUMTOMATHYECKYIO TEPAINIO, KOTOpasi MoJapa3yMeBaeT
MEJIMKaMEHTO3HYI0 Tepalnuio, NepeinBaHue KPOBH,
reMoauain3, MHBa3UBHbIE METOJbI, XUPYpPruyeckoe
BMENIATENIBCTBO, AUETY U ¢usznorepanuro. [lox menu-
KaMEHTO3HOW Tepamueil moxpasymeBaercsi crenudu-
yeckas tepanus (IpH DIUIETICUHU, TOJOBHBIX 00X,
JIEMEHIINY, TUCTOHUH, SKCTPATUPAMHUIHBIX CUMIITOMAX,
MapKUHCOHU3ME, TTapOKCHU3MAaJIbHBIX TPOSIBICHUNX) U
Hecrienuduyeckas Tepanusi (aHTHOKCHAAHTHI, Kodax-
TOPBI, DIIEKTPOH-JAOHOPBI, HCTOUHUKHU aJIbTEPHATHBHON
SHEPrUM) WIN OrPaHUYCHHE TeX MEIMKaMEHTOB, KOTO-
pbIe U3BECTHBI CBOMM TOKCHYECKHM BO3/CHCTBHEM Ha
MUTOXOHJIPHAJIbHYIO (DYHKIUIO, U 4aCTO MPOSIBISIIOTCS
B BHje Mo00YHBIX 3(P(PeKTOB (CTEPOUaBI, CTATHHBI,
(GubpaThl, HEHPOJEHTHKU ¥ aHTUPETPOBUPYCHI). HBa-
3MBHBIC METO/IbI BKJIFOYAOT MEeHCMEKepbl, HMILTAHTAIHIO
OMBEHTPHKYJIBHBIX IEHCMEHKEPOB UIIM CTEHT-TEPAIHIO.
UYro kacaercs TUEThI, TO OHA TPUMEHSETCS TIPU AuadeTe,
TUIICPIIMITAACMUH MU UMILIAaHTHpOBaHue neduopuis-
TOPBI MJTU TUJIETICUH (KETOTCHHAS TUEeTa).

OO0s3aTeIbHBIM YCIOBHEM TEpaluu aBTOPHI CUUTAIOT
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€e MHJAMBHUAYAJIbHOCTh U, HECMOTPSI HA OIPAHUYCHHbIE
BO3MOXHOCTH, CUMITOMAaTHYECKOE JEYEHHE B KaxK-
JIOM OTJENbHOM cilydae. B Tepamuio mOMHUMO BBIIIE
NepeYrCICHHBIX (AKTOPOB BXOASAT: AaHTHOKCHIAHTBI
(xuHOHBI, BUTaMUHBI E, numoBas Kuciora, CTepOUIbI,
BuTaMuH C, TTIOTAaTHOH); MpenapaThl CHUXKAIOIHE
JaKTaT-OnKapOOHATHI, TUXJIOPALETAT; 3JIEKTPOHOHO-
pbl — pubodIaBUHbI, CyKIIMHATHI, XUHOHBI; HCTOYHUKH
aJbTEPHATUBHOMN SHEPTUU - KPEaTUH-THAPOXIOPHU], KO-
(daktopsl — L aprunun, L-kaMuTHH, acriapTar, THAMUH,
(donmeBast KHCIIOTA U JIp. BATAMUHBL.

ABTOpPB PEKOMEHAYIOT TaKXe Kay3albHYIO-
STUOJIOTHYECKYIO TepPanuio — CTBOJIOBBIMU KJIETKaMU U
TEHETUYECKYIO Tepamuio.

W3BecTHO, 4TO OTHUM M3 HauboJIee YacThIX, HEPBUYHBIX
KJIMHUYECKHUX NposBiaeHui cunapoma MELAS-saBisercs
1epeOpanbHbI HHCYIIBT TUIIOKCUYECKU-MIIEMHUYECKOTO
tuna, ¢ HanuuueM Ha MRT nuddysHoit naronorun B
BHJIe 04aroB MH(apKTa, GOoKaIbHBIX aTPOPUUECKUX
KOPKOBBIX OYaroB  T.JI.

JleyeHne MIIEMUYECKOTO MHCYJIbTA JAETCKOTO BO3pacTa
NpeACTaBiseT co00H BechbMa CEephe3HYIO MpodiieMy.
CornacHo pekoMeHIalud AMEpPUKAHCKOH accoIuaruu
uHcyneTa (2008 1., 2009 1), B cnyyae moTepy CO3HAHMUS,
peOCHOK T0JKCH OBITh IEPEBE/ICH B CIICHUATU3UPOBAHHBIIM
LEHTD, Ie OyAyT NPUHSATHI CPOYHBIE MEPHI 110 TIEPBUYHOM
nuarnoctuke. Heo0xoaumo nmpaBuitbHO COOMIONATh IPHH-
LUITBI CPOYHOTO BMEIIATEIbCTBA, U, B MEPBYIO OYEPEb,
YAENATh BHUMaHHE BEHTHJISILIMY, IIMPKYJISILIAU U CBOEBpE-
MEHHOI aHTUKOHBYJIbCAaHTHON Tepanuu. KomnerotepHyto
ToMOrpaduo HEOOXOAUMO MPHUMEHSTH JI0 TPAHCIOPTHU-
poBku. OTMEUEHO, YTO HE CYLIECTBYET PaHIOMU3UPOBaH-
HBIX, KOHTPOJIMPYEMBIX UCCIICIOBAHUI BEJICHUS TEPAITUH
JIETCKUX HHCYJIBTOB, B TOXKE BPEMSsI B IETCKOM BO3PacTe HE
peKoMeH tyeTcs: TpOMOOIIN3, BBUY OIMACHOCTH Pa3BUTHUS
remopparu# [27].

B HExOTOpBIX cirydasix AETSIM C BBICOKUM PUCKOM pelu-
JIMBOB MHCYJIbTa HEOOXOIMMO NPOBEACHHE MHTEPBEH-
LHUOHHBIX HEUPOPAAUOIOTUYECKUX NMPOLENYpP, TaAKUX
KaK KOUJIbI UM CTEHTBI, OJHAKO 3TU METOJbl HE BCEraa
JOCTYMHBI. DTO OTHOCHUTCS U K BaCKYyJISpHONW HEHpoXHu-
PypruM, TaKOU KaK pe3eKIUs aHEBPU3MbI, KIIMITMHT, UIU
CTepeoTaKkCH4YecKasi paiuOTEPays ¢ LeNblo o0IuTepa-
LMY apTEepUOBEHO3HBIX HapylleHuil. B ciyuae, korga
HNAlMEHT HAaXOIUTCS B IIIyOOKOW KOMeE, MOCPEACTBOM
CBOCBPEMEHHOTO NPOBEACHUS XUPYPIUUECKON ITEKOM-
IIPECCUU BO3MOXKHO CITACEHHE €TI0 JKHU3HU.

[TepBbie MEKIYyHAPOTHBIC PEKOMEHIAIIMH OTHOCHTEIBHO
BeneHus erckux uHeynbToB (Pediatric Stroke Working
Group, 2004) [34], B OCHOBHOM, OIUPAIOTCSl Ha BEChMa
MaJIOYHCICHHBIC MeAUaTPpUICCKUe 00CIeI0BaAHMS, U B
HUX MPEICTABICHA SKCTPAMOSAIHS TEPANCBTHUCCKUX
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MOJIXO/IOB B3pocioro koHtunrenrta [2,9,11,28]. Tem ne
MEeHee, 0CHOBBIBasICh Ha raiiymanusl EPND, a Taxke onbIT
BEAYIIHUX HEBPOJOTHUYCCKHUX MEAUATPUYCCKUX KIWHUK,
PEKOMCHAAUAMMU 1O JICHCHUTIO UIIEMUYCCKOI0 MHCYJIbTa
Ha COBPEMCHHOM JTAlIC SABJIAIOTCA: YCTAHOBUTH ITPaBUJIb-
HBIN PEXKUM NUTaHHUA C UHTCPBAJIOM 3 Jaca; YMCHBIINTH
KOJIMYECTBO HOTpe6ﬂHeMbIX JKUPOB 1 YBEJIMYUTD YTJICBO/DI;
noTpedIeHne OOJIBIIOr0 KOJTMYECTBA KUAKOCTH KaK per os,
TaK ¥ MHTPABEHHO; IIPU HAJIUYUU CYAOPOr IPAaBUIIbHBIN
oA0Op IPYIIbl AHTUKOHBYJILCAHTOB C UX MOCIICTYFOIIUM
JJIATEJIbHBIM ITPUEMOM MOCTOSIHHBIN IMprUeEM Kapnoaciiu-
puHa He MeHee 20 MT B JIeHb (KOHTPOJIb KOATyJIOTPAMBI);
aCKOpOMHOBAsi KUCIIOTA, BUTAaMHUH E; KOPTHKOCTEPOUIBI
10 3 T B JeHb (MPEIHU30JI0H, THAPOKOPTU3OH, MEAPON);
nmroeBast kncnota; L-kapuutud (kapautoH ot 100-150 mr/kr);
unedenon ot 40-250 mr B eHsb. [Ipenapars! ymeHbIIaroIme
CTEIeHb JIAaKTaT-allu03a- AUXJopanerar, tumedochon
[4,9,13,16,17,23,25].

IIpu BO3HUKILIEH COUETAaHHON KapAMOHEBPOJOTHYECKON
MaTOJIOTUU NPUMEHSIOT HeoToH 50-100Mr BHYTPHUBEHHO, B
COYCTAHHHU C THOTPHA30JIHHOM 1,0-2,0 MIT BHY TPUMBIIIIEIHO
B TeueHue 10 nuei. 13 aHTUKOHBYIBCAHTOB MIPU CUHAPOME
MELAS pexomeHnayercs kemnmpa (JIeBeTUpaleTam) Win
kapOamasenus, npu cuaapome MERRF Takke — kenmpa
C MapauIeIbHBIM IPHEMOM KapHUAIISA U KOYH3HUMA.

C.K. Ertymienko [2] onupasich Ha MUPOBOM U COOCTBEH-
HBIH OIIBIT, 3aKJII0YAET, YTO CETO/IHs Mpo0JieMa HHCYIBTOB
y IeTeH SIBISICTCS MK IMCIIMIUTMHAPHON 1 hopMUpyeTCst
Ha CTBIKAX JETCKOM HEBPOJIOrUU, KAPJAUOIOT UM, AHTHO-
JIOTUU, HEUPOXUPYPIUU U MATOJIOTUU CBEPTHIBAOLLECH
cucteMbl KpoBu. [1o MHEHHIO aBTOpa, POCT 1IepedpoBa-
CKYJISIpHOI maTosioruu HeuzoexeH. He uckitoueHo, 4to
€e YBEIMYCHUE IIPOU30MIET U B CBA3U C BHEAPECHUEM
POTPaMMBI 10 CTUMYJISIIUH PENPOTYKTUBHOH QyHKIMH
«500 r - )xn3HEeCOCOOHBIN M0, @ TAKIKE BHEAPECHUEM
HOBBIX TEXHOJIOI'MH 110 BBIXaKUBAHUIO HOBOPOXKAECHHBIX
Y IPUMEHEHUIO UHTCHCUBHBIX METOA0B TEPANUHU, UTO, 10
BCEH BEPOSITHOCTH, YBEJIHMUUT PUCK 3a00JIeBaHHI HEPB-
HOM CUCTEMBI HE TOJIBKO y AETEH, HO B IOCIEAYIOLEM U Y
B3pocibIx. [Ipo0ieMa aHTrHOHEBPOJIOT MM CTAHOBUTCS HE
TOJIBKO MEXAUCUUIIIIMHAPHOM, HO U BO3PaCT3aBUCUMOM.
Tepanust G0JABHBIX C JIIOOBIM BUJAOM HHCYJIBTA JIOJKHA
OCYILECTBJSECTCS PEAaHUMATOJOTOM, KapAUOJIOIrOM U
netckuM HeBposioroM [2]. Takum oOpas3om, nerckas
KapIMOHEBPOJIOTHSI CTAHOBHUTCS HOBBIM M HEOOXOIMMbIM
HallpaBJICHUEM B IIEAUATPUU.

PaHHsAs AMArHOCTHKA MUTOXOHAPHAIBHOW AMCHYHKIIMH,
a Taxke Takux cuHapomoB kak MELAS, 3arpynHeHa,
TaK KakK IMOJIHOE MPOSBJICHUE CHENU(UIECKOTO CUMIITO-
MOKOILIEKCA ITPOMCXOAUT OOBIYHO CITYCTSI ONPE/ICIICHHOES
BpeMsi mociic MaHu(EeCTalli HAaYalbHbIX MPOSBICHHIH
6one3nu. [ToaTomy mompocTkam M MOJIOJBIM JIHIAM, Y
KOTOPBIX HAOIFOAAIOTCS TIepeOpaibHbIC MU30/IbI, KITMHHU-
YCCKU MOXO0XKMWE Ha MIIECMUYCCKUC WHCYJIBTBI C aTUIINY-
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HBbIM TEUECHUEM, a TAK)KE CYILOPOKHBII CUHJIPOM HESICHOU
STHOJOTUU WJIM MHUTPEHENOJ00HbIE TOJIOBHbBIE OOIH C
PBOTOH B COYETAHUM C IPU3HAKAMHU ITOPAKEHUS APYTUX
OPraHoB U TKaHEH, cleAyeT IPOBOAUTH HCCIIEIOBAHUE
KPOBU Ha COJEP’KAHME MOJIOYHON U NMUPOBUHOIPAJHOU
KHCJIOTBI U AJIEKTpOHEHpoMHOrpaduio. ITH METOAMKH
MOJKHO CYMTATh CKPUHUHIOBBIMY TECTAMU JUIS BBISIBJICHUS
MUTOXOH/IPUAJILHON MAaTOJIOTUHU, HA OCHOBAaHUM KOTOPBIX
JIOJDKEH PEIaThCs BOIPOC O OMOIICUU CKEIETHON MBIIIIIBI
n JIHK nuarnocruke.

JleueHre MUTOXOHIPUANIBHBIX MUOTIATHH TaKxKe IpodIIe-
MaTHYHO BBUTY MYJIBTUCHCTEMHOTO OPAXKEHHS U TKECTH
o01iero coctosiHusi OOJIBHBIX. PekoMeHIanm KacarTcs
MPUMEHEHHs IPOU3BOJIHBIX YOuAeKapuHOHa (YOMKBUHOH,
k02H3UM Q-B 1103¢ 0T 60 10 250 MT B JIeHb, a TAKXKE MPH-
MEHEHHS KOPTUKOCTEPOUI0B A0 3 T B JIeHb, AUXJIOpAIETAT
J0 10 T B 1eHb, KAPHUTHH O T B ICHb, BATAMUHBI TPYIIIHI
B, C, K). Iloka3ana aueta, Ooraras aHTHOKCUIAHTAMHU U
MOBBIIIAIOIIAS COACPIKaHUE [Ty TaTHOHA.

Pestomupysi naHHbIe HccienoBareneil, paboramumx ¢
JTAaHHOI MPOOJIEMOH, CIIeIyeT 3aKIF0YUTh, YTO COBPEMCH-
HBIE ACTIEKTHI TEPAITMU MUTOXOHPHAIILHBIX 3a00JICBaHU
3aKJIIOYAIOTCS B TIOBBIIEHUN 3()(HEKTHBHOCTH HPOLIECCOB
OKHCJIUTEIBHOTO (POCHOPUITUPOBAHHUS HA CHCTEMHOM YPOB-
He. OCHOBHBIE ITPUHIHITBI JIEYeOHOM TAKTUKH MHUTOXOH/IPH-
aNBbHON TUC(HYHKIMU MTPU Pa3IMYHBIX HEBPOJIOTHYECKUX
CHHJIpOMaXx BKIIIOYAIOT:

- TUETY C OTPaHUYCHHUEM COJICPKaHMs YIIIeBOIOB 10 10r/kr;

- Ha3HA4YCHHUE TPEernapaToB, COCOOCTBYIOUIUX MEPEHOCY
ANIEKTPOHOB B JIbIXaresibHOH 1enu (kosu3uM Q10, unedbeHoH,
sutamunbl K, u K, surapnas kucnora, muroxpom C);

- BBEJICHHE KO(PAKTOPOB, YYaBCTBYIOIIUX B YH3UMHBIX
peakuusIX PHEPreTHUeCKoro ooOMeHa (HUKOTHHAMM], PH-
0odnaBuH, KAPHUTHH);

- IPUMEHEHHE T10 MOKa3aHHUsIM CPEJCTB, YMEHbBIIAIOUINX
CTCTEHb JakTar-anuao3a (qumedocdoH, nuxioparerar,
2-XJIOpIPOMHOHAT);

- aHTHOKCHJAHTHas Tepamnus (acKOpOMHOBas KHUCIOTA,
ButamuH E);

- CONMYTCTBYIOIIAs U CUMIITOMarnyeckas tepanus (mpu
HEOOXOIMMOCTH — ITPOTUBOCYIOPOIKHBIE U aHTUINA0ETH-
YecKue Tpenaparbl, NCKYCCTBEHHAs! BEHTUIISIIMS JIETKHX,
MIePUTOHEANIBHBII JHaN3, TeMOTPaHCHY3UH);

- UCKJIFOUCHHUE IMPErapaToB, CIIOCOOHBIX WHIMOUPOBATh
9HEepreTHYecKnii MeTabonmu3M (mpenaparsl BaJIbIPOEBOI
KHCIIOTHI, 0apOUTyparsl, Xj10pamM()EeHHKOIN).

Taxas xommiexcHas Tepanus y 70% OGOIbHBIX C BBISBICH-
HOI MUTOXOHIpUAIbHOM TMC(YHKIMEN IPUBOANT K CTa0u-
JIM3aLUH COCTOSIHUSL U YMEHBIICHHIO JIAKTAT-aI[1/103a.
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SUMMARY

MITOCHONDRIAL DYSFUNCTION: MODERN
ASPECTS OF THERAPY (REVIEW)

Arveladze G., Geladze N., Khachapuridze N.,
Bakhtadze S., Kapanadze N.

Thilisi State Medical University, Department of Pedi-
atric Neurology; Medical Center “Medihelp”, Thilisi,
Georgia

Mitochondrial diseases are considered as one of the major
problems of modern interdisciplinary neonatology and
pediatrics.

Mitochondrial pathology can be revealed as refractory
myoclonic or multifocal seizures, craniofacial dysostosis,
dysmetabolic manifestations and respiratory disorders.
Central nervous system (CNS), muscles, heart, liver and
kidneys is involved in this pathological process.

An important criterion for diagnosis of mitochondrial dys-
function is increases in blood lactate and pyruvate levels;
the absolute criterion - molecular genetic diagnostic studies
of mitochondrial DNA.

Polymorphism of clinical symptoms complicates the pro-
cess of early diagnostics, the lack clear recommendations
complicates therapy.

Modern aspects of treatment of mitochondrial dysfunction
in various neurological syndromes are based primarily
in improving the efficiency of the processes of oxidative
phosphorylation at the system level.

Dietary carbohydrate restriction, and medication (Coen-
zyme Q10, ldebenonum, Cofactors, drugs which reduce
lactic acidosis- Dimephosphon, Dichloroacetate, Antioxi-
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dants, Anticonvulsants and Antidiabetic agents, vitamins
C, E, K, hemotransfusions) is prescribed.

Such complex approach allows us to achieve a reduction
in lactate-acidosis, and improve the condition of patients
in 70% of cases.

Keywords: mitochondrial dysfunction, lactic acidosis,
neurological syndromes, therapy.

PE3IOME

MUTOXOHAPUAJIBHAA JUCO®YHKIUSA: CO-
BPEMEHHBIE ACITEKTBI TEPAITUU (OB30P)

Apseaansze I.A., Tenaaze H.M., Xauanypunze H.C.,
Baxranze C.3., Kamananse H.B.

Tounuccrkuii 20cy0apcmeeHuviltl MeOUYUHCKUL YHUBEPCU-
mem, denapmamerm 0emckoul Hegponocuu, Meouyunckuil
yeump “Medihelp”, Tounucu, I py3zus

O1HO U3 3HAYUTEIILHBIX MK TUCIUILITMHAPHBIX TIPOOIIEM
COBpeMeHHOﬁ HCOHATOJIOI'MU U IEAUATPUU ABJIAOTCA MUTO-
XOHApUAJIbHBIC 6OH63HI/I —I'pynria TaKuX MaToJIOrut4e€CKux
COCTOSIHHH, KOTOpbIe 00YCIIOBIEHBI KJIETOYHOM dHEpre-
TUYECKOU HEAOCTAaTOYHOCTHIO BCJICACTBUN HAPYUICHUA
OMOXHMHYECKHUX MMPOLECCOB B MUTOXOHAPHUAX.

MHUTOXOHApHAJIbHAS TTATOJIOTUSI MOYXKET IPOSIBIATHCS B
BUjie pepakTepHbIX MHOKIOHMYECKHX MM MYJIBTH(O-
KaJIbHBIX CYJ0POT, YePEHO-JTHLEBOI0 AU30CTO3a, TUCMe-
Ta0OJIMYECKHUX MPOSIBICHHUH U JIbIXaTeIbHBIX HAPYIICHHH,
a Tak)Ke BOBIeKaTh B marosnorumdeckuit mnpormecc [IHC,
MBIIILBI, CEPALIE, IEYCHb, TOYKH.

BaxHbIM KpuTEpUEM AUArHOCTUKM MUTOXOHAPUAIbHOU
JWCQYHKINH SIBISICTCS ITOBBILICHUE YPOBHSI JIAKTaTa U ITH-
pyBara B KpoBH, a a0COJIFOTHBIM KPUTEPHEM — MOJIEKYJISIPHO-
reHTH4Yeckue uccienoanus mutoxonapun JJHK.

[TomumopH3M KIMHUYECKUX CUMITOMOB OCIOXKHSIET
CBOEBPEMEHHYIO JIMarHOCTUKY, & OTCYTCTBUE YETKUX pe-
KOMEHJIALU1 3aTPYyIHACT TEPaIUIO.

CoBpeMeHHbIE aCIIEKThI TEPATMN MUTOXOHAPHAIBLHOM JHC-
(YHKIMH NIPU Pa3IMYHBIX HEBPOJIOTHYECKUX CHHAPOMAX
OCHOBaHbI B [IEPBYIO Ouepe/ib Ha MOBBIIIECHUN d(PPEKTHB-
HOCTH IIPOLIECCOB OKUCIUTEIEHOTO POCHOPHINPOBAHNS HA
CHCTEMHOM ypoBHe. HazHa4daeTcst iuera ¢ orpaHiueHueM
YIIIEBOOB, Npernaparsl kodH3uM Q10, nnedeHoH, kopaxro-
PBL, TIperiapaThl CHIKAIOLIHE JIAKTaT-alu103-IMMePoCchoH,
JIIXJIOpaIeTaT, aHTHOKCUIAHTbI, aHTUKOHBYJIbCAHTBI U
anTHauadeTryeckue cpeactea, Buramunsl C, E, K, remo-
TpaHc(y3un. Takoi KOMITJIEKCHBIH ITOIX0/1 ITO3BOJISIET J10-
OUTHCSl YMEHBIICHHS JIAKTaT-alln/103a, a TAKIKE YITyUIICHUSI
COCTOSHUS ManueHToB B 70% cirydaes.
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ACELLULAR HUMAN AMNIOTIC MEMBRANE AS A THREE-DIMENSIONAL SCAFFOLD
FOR THE TREATMENT OF MUCOGINGIVAL DEFECTS

t2Karalashvili L., *2Kakabadze A., *VWshnevska G., !Kakabadze Z.

Thilisi State Medical University; ?llia State University, Thilisi, Georgia;
’Odessa National Medical University, Odessa, Ukraine

In clinical practice, the application of human amniotic mem-
brane has been recently started in the following spheres:
plastic surgery, management of skin burns, ophthalmology
and maxillofacial surgery [7,13,16,24]. However, in the
field of dentistry, there are only a limited number of reports.
Multiply conducted studies have shown, that amniotic
membrane has low immunogenicity and immunomodula-
tive features, has the ability to generate IL-1 alpha and
IL-1 beta antagonist, IL-10 and metalloproteinase inhibitor
which stipulates anti-inflammatory features of the amniotic
membrane [11,21,26], the production of the beta defensin
and elapine provides it with antimicrobial features [2,14]
and it also reinforces vascularization or revascularization
process [2,11,14,15,21,26,29,30]. Amniotic membrane
possesses analgesic and anti-fibrotic, anti-scar formation
features [13]. It is also noteworthy, that placenta and its
components contain I, IV, V, VIl and XVII type collagens,
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Laminine-1, Laminine-5, elastin, proteoglycans, adhesion
proteins and fibronectin [3,9]. Beside the entire above
mentioned, placenta generates growth factors such as:
epidermal growth factor (EGF), fibroblast growth factor-2
(FGEF-2), vascular endothelial growth factor (VEGF) and
transforming growth factor-b (TGF-b) [8].

This study was conducted to evaluate the usefulness of
decellularized and lyophilized extracellular matrix, which
was acquired from human amniotic membrane, for surgical
closure of the mucogingival defects.

Materials and methods. The method of obtaining decel-
lularized and lyophilized amniotic membrane from human
placenta

The study was conducted on 3 full-term placentas from
donors who signed an informed consent form and who
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gave birth at 3741 weeks of gestation. The study was
approved by the Georgian National Institute of Medical
Research ethical committee. All the donors had normal
pregnancies and delivered healthy newborn babies with
weights ranging from 2300 g to 3900g. Newly acquired
placentas were washed with 0,9% saline solution and
heparin at 37°C under physiological pressure. For this
purpose, a polyethylene catheter was inserted into the
umbilical artery of the placenta and fixated with 2 sutures.
Third catheter was inserted into the umbilical vein. Wash-
ing was started through a catheter that was inserted into the
artery. Washing was stopped as soon as the clear solution
started to flow from the umbilical vein. After the washing,
placentas were frozen at the temperature of -80°C. Frozen
placentas were thawed at 4°C and washed with Phosphate
buffered saline (PBS, Sigma) overnight through perfusion
via placental arteries. Placenta was perfused with Sodium
dodecyl sulfate (SDS, Sigma) in distilled water for 72
hours starting with 0.01% SDS for 24 hours and then with
0.1% SDS for 24 hours and with 1% SDS for 24 hours.
Subsequently, Placentas were washed with distilled water
for 15 minutes and with 1% Triton X-100 (Sigma) for 30
minutes to remove residual SDS. Decellularized placentas
were washed with PBS for 1 hour. After decellularization
placenta were sterilized in 0.1% peracetic acid (Sigma) in
PBS for 3 hours. Amniotic membrane was processed with
10% Fetal bovine serum (FBS, Sigma), 1% streptomycin
(Sigma) and fixated on special glass holders, which had
the shape of frames, with dimensions of 40x40 mm. The
amniotic membrane, together with the frames, was placed
in the device for lyophilization (Power Dry PL 6000 Freeze
Dryers). After lyophilization, the amniotic membranes
were packed in a disposable plastic bag and sterilized with
gamma radiation (dose of 15 kGy). Until transplantation,
the decellularized and lyophilized amniotic membranes
were stored aseptically at room temperature. Before the
transplantation, the amniotic membrane was rehydrated by
placing it in a 0.9% saline solution for 30 minutes.

Bone marrow mononuclear cells isolation and ex vivo seed-
ing on the acellular human amniotic membrane

This study was carried out in strict accordance with the
recommendations in the Guide for the Care and Use of the
Institutional Animal Care Committee. The protocol was
approved by the Committee on the Ethics of the Georgian
National Medical Research Institute in Thilisi, Georgia.
To study the possibility of cell adhesion on the surface of
decellularized human amniotic membrane the bone mar-
row stem cells were used. For acquiring the bone marrow
stem cells, the 10 Lewis inbred line laboratory rats of both
sexes weighing 200-250g were used. Animals were eutha-
nized with an injection of lethal dose of a 0.5% sodium
thiopental solution (Sigma). The lower extremities were
amputated after they were processed with 70% alcohol
solution. Femurs, which were cleared of muscle tissues,
were resected in the epiphysis and diaphysis area. The
needle was inserted into the lumen of the bone canal and
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by using a syringe, the bone marrow was eluted with the
Dulbecco medium (Sigma). Afterwards, the bone marrow
that was obtained with this method was suspended with
pipetting. The acquired suspension was centrifuged at 400g
for 30 minutes. Mononuclear cells were isolated by gradient
method. After washing with PBS, cells were centrifuged
at 200g 5 min. The part of the cells were dissolved in 1
ml of PBS, then placed in a Neubauer chamber and their
vitality was determined by using Trypan Blue (Sigma).
The remaining portion of mononuclear cells were seeded
on the surface of samples of decellularized human amniotic
membrane sized with 2x3 ¢cm and flooded in nutritive me-
dium containing a solution of Dulbecco’s Modified Eagle
medium (DMEM, Sigma), 10% FBS, 250 kU/L penicillin,
1,25 mg/100 mg/l streptomycin, 50 mkl/l gentamicin and
1.2 g/l of sodium bicarbonate. Cultures were maintained
at 37°C with a humidified 5% CO, in an incubator. After
4 days from in vitro cultivation, the bone marrow stem
cells equally covered the surface of decellularized human
amniotic membrane.

Surgical Procedure

40 Lewis inbred rats aged 8—10 weeks, weighing 200-250g
were obtained from the breeding facility of the Thilisi State
Medical University (Georgia). The animals were housed
in standard laboratory conditions under 12-hour day-night
cycles with provision of pelleted rodent diet and water ad
libitum. The animals were divided into 2 equivalent groups.
All surgical procedures were under anesthesia with intra-
abdominal administration of ethaminal-natrium (30 mg/
kg). Preliminarily, to create a gingival recession defect,
silk ligature was applied on the gingival part of the up-
per incisor in the first (experimental) (n=20) and second
(control) (n=20) groups. On the 14" day, the ligature was
removed and the damaged gingival tissues were resected.
The formed mucogingival defect, in the animals of the
first group, was covered with acellular human amniotic
three-dimensional scaffold with bone marrow stem cells,
which were fixated to the edges of the wound with nodal
sutures using atraumatic needle 7/0 (Ethicon). The size
and shape of the amniotic membrane matrix was adapted
to the size of the defect. Surgeries were performed us-
ing microsurgical techniques under Surgical Microscope
(Zeiss). Animals with mucogingival defect of the second
group were left untreated and served as controls. After the
surgical operations, all animals were kept under standard
vivarium conditions. The animals were taken out of the
experiment on 39, 51, 7" and 14" days after transplantation
by an intraperitoneal injection of a lethal dose of'a 0.5% so-
lution of sodium thiopental. In order to identify the vessels
of microcirculatory bed in the area of mucogingival defect,
the transillumination method was used with impregnation
of arterial vessels using contrasting masses.

Method of Transillumination
For this purpose, on 3", 7" and 14" days after the surgery,
laparotomy was performed under general anesthesia and
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abdominal aorta and inferior vena cava were isolated in
first (n = 10) and second (n = 10) animal groups. Before
the injection of contrasting masses, vascular system was
washed with 0.9% saline together with heparin at 37°C.
For this, polyethylene catheter was inserted into the aorta
and fixated with 2 sutures. A second catheter was inserted
into the inferior vena cava. Latex (NAIRIT-L3, Armenia) that
was stained in red color was injected through the catheter that
was inserted into the aorta and blue colored latex was injected
through the catheter that was inserted into the portal vein.
After the vessels were filled with contrast mass, excision of
tissue in area of mucogingival defect was made. The excised
tissues were placed between glass slides, which were fixated
with patches. In order to study the newly formed blood ves-
sels, in the area of the defect, the method of transillumination
was used. Transillumination of the objects was carried out
in transmitted light using a MBS-9 (Russia) microscope. To
rate the linear sizes or dimensions of the observed objects,
the ocular with 8x diopter leveling and interchangeable scale
(or net) was used. At the same time, the studies to determine
the dynamics of change in the altitude of the recession after
transplantation have been conducted.

Mathematical Assessment

To assess the dynamics of the healing of the defect, we
introduced a mathematical function that describes the
change in altitude of the recession (distance between the
cementoenamel junction and the most apical point of the
gingival margin), depending on the time elapsed since the
conducted manipulation. Function has been chosen in such
valuation, that the significance of the computed values of
the altitude of the defect, at the dates of their measurement,
were within the statistical dispersion of the experimental
data. This function has the following form:

H (t) = H exp [-(t-t) /T],

H (t) is the altitude of the recession during the time t, which
was elapsed after removing the ligature and renovation of
the edges of the wound; H, — initial size (altitude) of the
recession. Two additional parameters are included in the
formula: t, — the time that was elapsed from the moment
of formation of recession until the beginning of the regen-
eration process; and T, which characterizes the speed of
the flowing of the regeneration process (the less T is, the
faster the process).

Histologic Studies

For the rest of the animals of both groups, on the same
dates, for morphological studies, the tissues resected from
the gingival area defects were fixated in 10% formalin
solution and embedded in paraffin according to standard
methods. Afterwards, 5 microns thick paraffin sections
were prepare. Sections were incubated in a thermostat at
37°C for 12 hours. Further sections were deparaffinized and
dehydrated in alcohol solutions. Sections were stained with
hematoxylin-eosin and Masson Trichrome.
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Results and their discussion. On the first day, as the results
of the research have shown, after removing the ligatures
and closing mucogingival defect with human amniotic
membrane in the experimental group, the slight swelling
of the surrounding tissues with exudative inflammation
was observed. On day 2 in the outer surface of the mem-
brane, facing the oral vestibule, the cellular infiltration
was detected. In the same period, the membrane began to
dehydrate. The color of the membrane started to change.
From light yellow it became dark brown. In the area of
mucogingival defect, the destructive changes persisted, as
well as swelling of the connective tissue. Unlike control
group, in animals of the experimental group an increase
of cell elements due to different degrees of maturity of
fibroblasts was observed in the surrounding tissues of the
transplanted membrane. On the third day, the edges of the
membrane were lifted which moved the sutures. From the
edge of the elevated amniotic membrane the granulation
tissue was seen. The process of sequestration was accom-
panied by the formation of granulation barrier followed
by its increase, which gradually filled the wound defect
and extruded the membrane. On the fifth day in the area
of mucogingival defect the formation of new vessels and
cellular elements of the gingival epithelium was observed.
Unlike the animals from the control group, in animals from
the experimental group the mucogingival defect already on
the seventh day was completely closed and there was the
newly formed epithelial lining, which in shape and color
did not differ from the normal. Thickening of the epithelial
layer of the gingiva was observed with a slightly expressed
keratinization. During first three days, in both groups, the
dysfunction of microcirculation was observed in the area
of mucogingival defect. These events were specifically
expressed in the control group within 7 days, where the
destruction of vessels was revealed with the beginning of
the formation of connective scar tissue. The swelling of
the tissues in the animals of the experimental group was
not specifically expressed. The decrease of the percentage
of vessels with a diameter of less than 10 microns was
observed which caused an increase in the percentage of
vessels with a diameter greater than 10 microns. On the
third day a general decrease in density of the vessel diam-
eters was observed mostly in vessels with diameters from
6 to 10 microns. After 14 days from the transplantation,
gingival epithelial lining did not differ from the normal. The
graphs, where dependency of the altitude of the recession
on the time, calculated according to the above mentioned
formula, as well as experimental data and their statistical
dispersion are presented in the Figure 1, where it shows
that all calculated curves coincide with the experimental
data. For the first group of laboratory animals, t, equals
5+1 day, which means that regeneration begins at about
the fifth day after the transplantation of the decellularized
amniotic membrane, and for the second group, t, equals
7+1 day, which means that the regeneration starts 2 days
later. The T parameter for the first group of animals equals
11+1 days and 96x2 days for the second group.
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Fig. Dynamic of tissue regeneration, in control group and
after acellular human amniotic membrane transplanta-
tion

To better understand the nature of the parameter T, it is
convenient to introduce the value of T,,= T In2=0.693T.
T,, represents the time during which the defect altitude
reduces by 2 times. If there is no treatment, than T_,~66
days, and if the treatment is present, than T, ,=7,5 days,
which means that when there is no treatment the altitude
of the defect is reduced by 2 times every 65-67 days and
when the treatment is present the altitude of the defect
reduces by 2 times every 7-8 days. When comparing these
figures, we can conclude that the use of acellular human
amniotic membrane together with bone marrow stem cells,
the regeneration process is about 8-9 times faster.

Generally in clinical practice, various surgical techniques
have been proposed for treating mucogingival defects.
The most commonly used methods are the subepithelial
connective tissue graft, free or pedicle flaps, rotational
flaps, lateral sliding flaps, coronally repositioned flaps
[1,4,10,19]. However, the flap surgery technique has dis-
advantages such as an additional injury when acquiring
the graft, following discomfort and the risk of bleeding
at the donor site, insufficient (limited) capacity of tissues,
aesthetic problems in a patient which are associated with
improper engraftment and possible differences in color
compared to healthy gingivae and regenerated tissue caused
by poor vascularization, short-term positive results, which
lead to the following relapse [6,12,20,22,25]. In recent
years, in order to improve the results of surgical treatment
of the patients with mucogingival defects, using collagen
membrane is offered as a material for guided tissue regen-
eration (GTR). The noted by authors, the main advantages
of these membranes are: barrier function [18]; the ability
to form a blood clot that provides an early stabilization of
the wound and many other [5]. The results that we acquired
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are confirmed by studies of other authors [17,23,28]. Our
studies have shown that decellularized amniotic membrane
can be successfully used to fill the mucogingival defect as
itrepresents a three-dimensional carrier substrate of natural
origin, which enables the cells cultivated on it, using physi-
cal and chemical signals, to direct their differentiation and
assembling into the three-dimensional tissue. This study
showed that acellular human amniotic membrane can be
used as an intraoral wound-dressing material as well; it
is biologically acceptable for treating not only soft tissue
wounds, but also for exposed bone in the oral cavity. Also,
using the acellular human amniotic membrane can be an
alternative to other conventional methods of treating gin-
gival recession. This study can pave a way for the future
studies and researches that may investigate its application
in various fields of aesthetic surgery.

Conclusion. Acellular human amniotic membrane as
a three-dimensional scaffold boosts angiogenesis and
increases the reparative regeneration of the damaged tis-
sues; and it is well-tolerated by the gingival tissues. Hence,
human amniotic membrane might be a suitable alternative
to other conventional methods of treating mucogingival
defects.
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SUMMARY

ACELLULAR HUMANAMNIOTIC MEMBRANEAS
A THREE-DIMENSIONAL SCAFFOLD FOR THE
TREATMENT OF MUCOGINGIVAL DEFECTS
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Odessa, Ukraine

This study was conducted to evaluate the usefulness of
decellularized and lyophilized extracellular matrix, which
was acquired from human amniotic membrane, for surgical
closure of the mucogingival defects.

Preliminarily, to create a gingival recession defect, silk
ligature was applied on the gingival part of the upper inci-
sor in the first (experimental) (n=20) and second (control)
(n=20) groups. On the 14" day, the ligature was removed
and the damaged gingival tissues were resected. The formed
mucogingival defect, in the animals of the first group, was
covered with acellular human amniotic three-dimensional
scaffold with bone marrow stem cells. Animals with
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mucogingival defect of the second group were left untreated
and served as controls.

Unlike the animals from the control group, in animals from
the experimental group the mucogingival defect already on
the seventh day was completely closed and there was the
newly formed epithelial lining, which in shape and color
did not differ from the normal. Acellular human amniotic
membrane as a three-dimensional scaffold boosts angio-
genesis and increases the reparative regeneration of the
damaged tissues; and it is well-tolerated by the gingival
tissues. Hence, human amniotic membrane might be a suit-
able alternative to other conventional methods of treating
gingival recession.

Keywords: gingival recession, human amniotic membrane,
a three-dimensional scaffold.

PE3IOME

TPEXMEPHASI MATPUIIA U3 ALIEJLTIOJISIPHOM
MEMBPAHBI AMHUOHA YEJIOBEKA B JIEYE-
HHUU MYKOT'MHT'UBAJIBHOT'O JE®EKTA

L2Kapanamsum JL.T., *?Kaka6anze A.3.,
Bumnesckas A.A., 'Kaka6aaze 3.111.

YTounruccxuii 2ocyoapemeennolii MeOuyuncKull yHugep-
cumem; 2Focyoapcmeennvlii ynugepcumem um. Hivu,
Tounucu, I'py3us; O0ecckutl HAYUOHATLHBIT MEOUYUHCKUIL
VHugepcumem, Yxpauna

[enpio muccaeaoBaHUS SIBUIACH OLICHKA NMEPCIEKTUBHI
UCIIOIb30BaHUS ACLEIIOIAPU3NPOBAHHOIO U JIHODUIH-
3UPOBAHHOTO TPEXMEPHOI0 MaTpUKCa, MOITYYCHHOTO M3
aMHMOHA YeJI0BeKa IS XUPYPTUIECKOr0 3aKPhITHS MyKO-
TMHTHBAIIBHBIX IE(DEKTOB B SKCIIEPUMEHTE.

B kadecTBe HKCIEPUMEHTANBHBIX JKUBOTHBIX OBLIH
ucnoib3oBanbl 40 OenbIX J1a0OPATOPHBIX KPbIC JTUHUH
JleBuc, koTOpBIC OBLIM pa3leiicHbl HA 2 SKBUBAJCHTHBIC
rpynnsl mo 20 B kaxaoi. Bcem XUBOTHBIM B oOnactu
pe3L0B BepXHEIl 4emoCcTH MPEeABAPUTENIHHO CO3AaBaIN
JIMraTypHy0 MoJenb nedekra aecHsl. Ha 14 nenn mocne
yAAJCHUs JIUTaTypbl, MOBPEXKICHHBIE TKAHU IECHBI HCCEKa-
11, @ 00pa3oBaBIINIiCs 1eEKT TKAaHU JIECHBI Y )KUBOTHBIX
I rpymmel NOKpsIBaIM TPEXMEPHOU MaTPULICHL, 3aCEIEHHON
ME3CHXHMaJIbHBIMHU CTBOJIOBBIMH KJICTKaMH KOCTHOTO MO3-
ra. JKusotHsie I rpymniibsl ¢ MyKOTHHTUBaJIbHBIM J1e(heKTOM
CITYy’KUJIA KOHTPOJIEM.

B pesynberare nmpoBeIEeHHOTO MCCIEJOBAHUS BBISBICHO,

YTO y )KUBOTHBIX [1EPBOM IPYIIIbI, B OTJIMYUE OT KOHTPOJIb-
HOM, MyKOTMHTUBaJIbHBIN 1e()eKT Ha CebMbIE CyTKU ObLI
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MOJTHOCTBIO MOKPBIT BHOBb 00Pa30BAHHOMN AMUTETHATBHOMN
BBICTHJIKOH, KOTOpasi 1o (hOpMe U [[BETY HE OTIINYANIACh OT
HOPMaJIbHOM JIECHBI.

Ha ocHOBaHMM IIPOBEIEHHOIO HUCCIEAOBAHMS CIENYET
3aKJIFOUUTh, YTO TPEXMEPHAsi MaTPULIA U3 JCLECIIIOIAPU3H-
POBAHHOIO aMHHUOHA C ME3CHXHUMAaJbHBIMU CTBOJIOBBIMU
KJIETKaMU SIBJIICTCS AJIBTEPHATUBOW JAPYTUM TPaJULIUOH-
HBIM METOJIaM JICUCHHUS] MyKOTHHI'MBaJIBHOTO JIe(eKTa.
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EXPERIMENTAL-MORPHOLOGICAL SUBSTANTIATION OF EXPEDIENCY TO USE
THE SKIN GLUE «DERMABOND» FOR POSTOPERATIVE WOUND CLOSURE

Avetikov D., Loza K., Starchenko I., Loza E., Marushchak M.

Higher State Educational Establishment of Ukraine “Ukrainian Medical Stomatological Academy”,
Department of Surgical Dentistry and Maxillofacial Surgery with Plastic and Reconstructive Surgery
of the Head and Neck. Poltava, Ukraine

According to the latest statistics, published in modern
scientific journals, pathological scarring occur in 10% of
the total population of the world [1]. Therefore, an optimal
aesthetic scar was and remains a major problem in plastic
and maxillofacial surgery [2].

The nature and type of postoperative scar depends on vari-
ous factors. Belousov A.E. studied the effect of general and
local factors on the quality of scars. He divided all local
factors into two groups. The first group factors depend
on the surgeon and the second one are independent of the
surgeon. General factors are attributed to heredity, age and
immune status of the victim [4].

1. Factors beyond the control of the surgeon (traumatic
wounds): the nature of the damage, its scope, location,
nature of blood flow in the walls of the wound, the pres-
ence of pollution, etc.

2. Factors, which are determined by the surgeon (surgical
wound): method of surgical wound closure, its location
relative to the field lines of the skin, methods and quality
of drainage.

There are many publications and dissertations devoted to
the impact of different methods of the wound edges ap-
proximation and suturing on their healing, but there is still
a significant number of unsatisfactory results [7,8].

Quite important local factor is the trauma of suturing. Needles,
like a scalpel, cut through not only the epidermis and dermis,
but also a variety of skin appendages. The processes of restor-
ing the integrity of damaged tissues begin to develop there.
However, the tissue repairing associated with connective
components is imperfect. As a result, a normal reaction of
tissue on the local action of a foreign body (ligatures) is often
taken for infection at the site of the seam. These reactions are
usually called “stitch” (ligature) abscesses. Moreover, in such
cases, shifted epithelium of the injured skin appendages can
form small keratinized cysts. Clinically, they appear as small,
dense, white or yellow-white papules, often taken for miliary
or epidermoid cysts. These formations are usually reversing
between 10 and 25 days, followed by replacement of scar
tissue. “Stitch” abscesses tend to disappear, but miliary cysts
may remain.

Until the middle of XX century, surgical thread problem
has not caused much interest. Only from 50’s XX century
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revealed that the quality, chemical composition and struc-
ture of the material filaments influence on tissue reaction
on its implantation, and ultimately, often on the result of
the operation. It is proved that the nature and type of scar
depends on processes occurring in the wound in the early
postoperative period, which, in turn, greatly influences the
type of used suture material [4].

We aimed to investigate the morphological features of heal-
ing of postoperative wounds in the early stages of reparative
process in the experiment, depending on the used type of
the wound closure.

Material and methods. The experiment included 20 male
rats, weighing 180-200 g. All rats were anesthetized by a
single intraperitoneal injection of sodium thiopental. After the
shaving operative field, 2 cm full-thickness incision wound
was made on the anterior surface of the abdomen in the lon-
gitudinal direction. As suture material for wound closure in
the 1st experimental group (10 rats) we used surgical filament
“Polyamide 4-O». In the 2nd experimental group (10 rats)
wounds were closured by using skin glue “Dermabond”.

All of the animals were taken out of the experiment on day
3 after surgery by administering a lethal dose of sodium
thiopental. Directed biopsy of skin wound for histological
examination was performed. Biopsy specimens were fixed
in 12% neutral formalin, dehydrated and embedded in
paraffin by standard methods [6]. From the paraffin blocks
were made 5-7 mm thick sections that were stained with
hematoxylin-eosin and examined under the microscope.

We determined the density and the ratio of cellular elements
of different classes in the wound area, using the method of
standard space (S = 10000 um?). The processing of the results
was performed by standard statistical methods [3, 5].

Results and their discussion. The examination of skin
wounds in animals of group 1: in all cases there was swell-
ing and mild redness of the skin around the scar. The scar
lines with node stitches were uneven nature through pen-
alty wound edges nodal seams. The postoperative wounds
were covered with crusts in 10 cases. Also, we observed
postoperative wounds fester in all cases.

During the examinations under the microscope we observed
forming scar, wedge-shaped, which consisted of granula-
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tion tissue and extended throughout the thickness of the
skin, subcutaneous tissue and partly to muscles. There was
a high density of cellular elements — 46.9+0.53 in 10000
um?. Mostly, there were cells of macrophage-monocytic
series, plasma cells and lymphocytes. Sometimes, the cells
with grainy basophilic cytoplasm were found in perivas-
cular spaces. The presence of above cells is common for
the early stages of reparative process. The quantity of such
cells was up to 71.9+£0.74% of all cellular elements of the
forming scar. All other cells 28.1+0.74% were elements
of fibroblastic series, mainly young fibroblasts - cells
with elongated oval or rounded nucleus and basophilic
cytoplasm (Fig. 1).

It should be noted, that most of the fibroblasts were in the
depth of postoperative scar, whereas when macrophages
and lymphocytes localized mainly in its surface sections.

o ‘;_,‘»;'g’."‘%.z; et ¢ § 7o y -
Fig. 1. The basal layer of scar formed on day 3 after the
imposition of nodal joints sutures (1st experimental group
of animals), H&E, x280
1 - lymphocytes; 2 - adult fibroblasts; 3 - young fibro-
blasts
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We could detect squamous epithelium above the granula-
tion tissue in five cases. This finding indicated the begin-
ning of the process of the wound defect epithelization. A
complete epithelization has been find in two observations,
when epithelium completely covered the wound defect.
Partial (incomplete) epithelization was discovered in three
cases. In those cases, epithelium was detected only in the
peripheral parts of the wound defect; while in the central
parts of the wound surface eosinophilic structureless mass
has been found. Such a pattern indicates incomplete wound
cleaning process (Fig. 2).

Constantly, we detected circulatory disorders, localized
in the dermis on the periphery of the forming scar. Such
disorders included a plethora of arterial and venous mi-
crovessels, small perivascular hemorrhages, some small
clots in the capillaries. Sometimes, we met piecemeal
congestion of lymphocytes and macrophages diasionally,
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mainly near the small blood vessels in the reticular layer
of the dermis. We found the remains of suture material,
which looked like almost homogeneous, eosinophilic
fragments of various sizes, surrounded by inflammatory
infiltration, with a predominance of neutrophils in the last
and macrophages.

Fig. 2. The structure of the scar formed on day 3 after
the imposition of nodal sutures (I experimental group of
animals), H&E, x280

1 - tissue detritus; 2 - the stratum corneum, 3 - granular
layer; 4 - basal layer; 5 - acanthotic cord;

6 - granulation tissue

The examination of skin wounds in animals of group 2: in
all cases there was equal linear scar, no effects of edema
and hyperemia in the surrounding tissues, while, as in the
previous group, such signs were detected.

Microscopic study show results similar to the previous
group. We determined granulation tissue that covered the
entire thickness of the skin and hypodermis. However, the
density of cellular elements was significantly lower than in
the previous experimental group and averaged —35.04+0.60
10000 um?. The number of lymphocytes and macrophages
61.1+0.82% was predominant among the total number of
granulation tissue cells. However, the relative number of
fibroblasts was significantly higher than in the previous
group and was 38.9+0.82%.

In compare with the previous group we observed higher
number of newly formed blood microvessels in the forming
scar. It may be the evidence of faster tissue regeneration
under the skin glue (Fig. 3).

The results of epithelization were also not like in the previ-
ous group. The epithelium covered the wound defect almost
completely in eight cases. Incomplete epithelization was
observed in two cases.

It should be noted that there was the lack of tissue detritus

in the area of postoperative scar. That indicated about a
complete cleaning of the wound.
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Fig. 3. The basal section of the scar formed on day 3 after
surgery using skin glue (1l experimental group), H&E,
x280

1 - fibrocytes; 2 - adjacent muscles, 3 - blood microvessels;
4 - lymphocytes; 5 - macrophage

Conclusions:

According from our experiment, the usage of skin glue
creates better conditions for wound healing:

1. Accelerates wound cleansing of tissue detritus.

2. Helps to accelerate the maturation of granulation tissue
in the connective tissue.

3. Improves vascularization of the forming scar.

4. Creates a better condition of surrounding tissues for
wound epithelization.

Thus, to achieve a more aesthetic scar, we recommend ap-
plying skin glue instead of using nodal joints.

Also, we are planning to work out the method of intraskin
suturing for better wound closuring with the skin glue.

The work is a part of research of the department of surgical
dentistry and maxillofacial surgery, plastic and reconstruc-
tive surgery of the head and neck “Optimization of con-
servative and surgical treatment of patients having defects
and deformation of maxillofacial area», Ne state registration
Ne 0110U004629.
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SUMMARY

EXPERIMENTAL-MORPHOLOGICAL SUBSTAN-
TIATION OF EXPEDIENCY TO USE THE SKIN
GLUE «<DERMABOND» FOR POSTOPERATIVE
WOUND CLOSURE

Avetikov D., Loza K., Starchenko I., Loza E.,
Marushchak M.

Higher State Educational Establishment of Ukraine
“Ukrainian Medical Stomatological Academy”, Depart-
ment of surgical dentistry and maxillofacial surgery with
plastic and reconstructive surgery of the head and neck.
Poltava, Ukraine

We aimed to investigate the morphological features of heal-
ing of postoperative wounds in the early stages of reparative
process in the experiment, depending on the used type of
the wound closure.

It is proved that the nature and type of the scar depends
on the processes that occur in the wound at the early post-
operative stage, which in turn greatly affects the form of
suture material used.

The experiment included 20 male rats, weighing 180-200 g. All
rats were anesthetized by a single intraperitoneal injection
of sodium thiopental. After the shaving operative field, 2
cm full-thickness incision wound was made on the anterior
surface of the abdomen in the longitudinal direction. As
suture material for wound closure in the 1st experimental
group (10 rats) we used surgical filament “Polyamide 4-0».
In the 2nd experimental group (10 rats) wounds were clo-
sured by using skin glue “Dermabond”.

According from our experiment, the usage of skin glue cre-
ates better conditions for wound healing. Thus, to achieve
a more aesthetic scar, we recommend applying skin glue
instead of using nodal joints.

Keywords: post-operative scarring, wound healing, mor-
phology of wounds, skin glue, microscopic study.
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PE3IOME

SKCHHEPUMEHTAJIBHO-MOP®OJIOI'HYECKOE
OBOCHOBAHHME HEJECOOBPA3ZHOCTH ITPU-
MEHEHUA KOXHOI'O KJIIEA «IEPMABOH/»
PN 3AKPBITHUHN MMOCJEOINEPAIIMOHHBIX
PAHEBBIX JE®EKTOB KOXH

AsetukoB /1.C., Jlo3a K.O., Crapuenxo U.H.,
Jlo3a E.A., Mapymak M.H.

Buvicuee cocyoapcmeennoe yuebnoe 3asedenue Ykpaunvl
«Ykpaunckas meduyunckas cmomamono2uyeckas akaoe-
MUY, Kageopa XupypeuiecKoti CromMamonocuu U 4eocmHo-
JUYEBOU Xupypeuu ¢ nAACMU4eckol U peKOHCMpyKMUGHOU
xupypeueti 20n06b1 u weu, [lonmasa, Yxpauna

Llenpo nccnenoBaHus IBIIIOCH U3ydeHHEe MopdoIornye-
CKHX CBOWCTB 3aKHBIICHHS ITOCTOIIEPAIIMOHHBIX PaH Ha
PaHHUX CTYNEHSX PEMapaTHBHOTO MPOIecca B 3KCIEPH-
MEHTE, B 3aBUCHUMOCTH OT THIIA YIINBAHUS PaHBbI.

JlokazaHo, 4To XapakTep 1 BUJ pyOlLia 3aBHCST OT POLIECCOB,
KOTOpBIE IIPOMCXOIAT B paHe Ha paHHEM I10CIICOIIePalliOHHOM
Tare, Ha KOTOpBIE, B CBOIO OYEpPEib, B 3HAYUTEILHOM CTEIICHH
BIIMSIET BHJI HCIIOJIE30BAaHHOTO IIOBHOTO MaTepHaa.

OkcnepuMeHT TpoBeneH Ha 20 KpbIcax-camIiax Maccoi
180-200 r. Bcem KMBOTHBIM ITpH 00€300IMBaHNHT THOTICH-
TaJOM HaTPHsI HIPOBOJMIIH TOJHOCIOMHBIE MPIMOIMHEH-
HBIE pa3pe3bl [UIMHOW B 2 CM Ha MepeaHeil MOBEPXHOCTH
’KMBOTA B IPOJIOIEHOM HaIlpaBJIeHHH. B KkauecTBe MIOBHOTO
Marepuana JUIs 3aKpbITHS OCIEONEPAIMOHHON PAHBI XKH1-
BOTHBIM | skcTieprmMeHTanbpHoM rpymis (10 KpeIc) mprMe-
Hs xupyprudeckne HuTH «[lommamua Nedy. JKuBoTHBIM
II sxcriepumenTansHON Tpynmsl (10 kpeic) OBLT HaHECEH
KOXHBIN Kielt «JlepmaboHmy.

JanHble MOP(]OIOrHIeCcKoro nccieoBaHms OKa3alt, 4To
TIPIMEHEHNE KOKHOTO KJIes B SKCIIEPUMEHTE CO3JACT Iy IlINe
YCIIOBUS 1151 3aKUBJIEHHS TIOCIIEONEPALIMOHHOM paHbl. Takum
00pazom, TSl TOCTIKEHHS 00I1ee ACTETUIHOTO HOPMOTPO(H-
YECKOro pyOIia aBTOpbI PEKOMEH/YIOT HAHECEHHE KOKHOTO
KJIesl BMECTO MPHMEHEHHS Y3JI0BbIX IIIBOB.
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HISTOLOGICAL AND IMMUNOHISTOCHEMICAL STUDIES
OF ATHEROSCLEROTIC AND SENILE CALCIFIC AORTIC VALVE STENOSIS

'Saladze T., *Gogiashvili L., **Tsagareli Z., 2Bakhutashvili Z., ?Kavtaradze T.

1. Javakhishvili Thilisi State Uuniversity, A. Natishvily Institute of Morphology;
2Acad. G. Chapidze Emergency Cardiology Center, Thilisi, Georgia

In the developed world the leading cause of cardiovascular
morbidity is aortic valve (AV) disease; at the macroscopic
and cellular levels aortic valve is highly responsive to
continuous mechanical forces. Among the AV disease
the most frequent pathological process is aortic stenosis
which may be caused by aortic valve leaflets calcification
associated with atherosclerosis or aging process [2,6]. Non
rheumatic aortic valve calcification increasingly afflicts our
aging dismetabolic population. The cellular and molecular
mechanisms involved in the development of calcific aortic
stenosis associated with advanced age had not been fully
elucidated [12,16]. Based on the researches it is obvious
that aortic wall calcification associated with atherosclero-
sis frequently contains full formed bone tissue including
morrow [8,9].

The cellular origin is not known, also there is hypothesis
that calcific aortic stenosis is an active process initiated
by inflammation of unknown etiology with development
osteogenesis within the leaflets. As a sequence of events
calcification starts by local injury to the endothelium,
however the cause of this injury is still unknown, there is
most support for mechanical stress hypothesis. Because
of anatomical singularity of the three leaflets aortic valve
allows stress sharing between the leaflets and the sinuses of
Valsalva [6]. In addition, histopathologic evidence suggests
that early lesions in aortic valves are not just a disease pro-
cess secondary to aging, but an active inflammatory process
with similarities and dissimilarities with atherosclerosis.
Aortic valve stenosis incidence in total population is of
20-30% and 85% over 85 years [3,6,10,12,16].

In both atherosclerosis and aortic stenosis cased by aging
process, the initiating factors are postulated to include
endothelial injury at sites of low shear high tensile stress.
Some of the same clinical factors implicated in the patho-
genesis of atherosclerosis have been proposed as possible
risk factors for valvular aortic stenosis, including age, sex,
hypertension, hyperlipidemia and diabetes. In contrast to
the early lesion of atherosclerosis, it appears that there is
little involvement of smooth muscle cells in the early valve
lesion [1,5]. The abnormalities noted were not confined to
the area bounded by the elastic lamina but instead extended
into the adjacent fibrosis. With standard endothelial cell
markers, no significant neovascularization was detected.
Microscopic mineralization appeared to be prominent in
the early valve lesions than in typical in atherosclerosis
[7,8,13,15]. Early lesion of valvular aortic stenosis have
several features including lipid, protein, calcium accumula-
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tion and the presence of a chronic inflammatory infiltrate,
which also are present in clinically stenotic valves but
which do not appear to be merely associated with aging
[6,8,11,12]. These findings are consistent with hypothesis
that, rather than representing a process that is degenerative
and thus, by implication, volvular aortic stenosis is an active
processing part by chronic inflammation.

The clinical evident resulting from atherosclerosis is
directly related to the oxidation of lipids in low density
lipoproteins that become trapped in the extracellular matrix
of the sub endothelial space. These oxidized lipids activate
an NFkB-like transcription factor and induce the expres-
sion of genes containing NFKkB binding sites. The protein
products of these genes initiate an inflammatory response
that initially leads to the development to the fatty streak
[1,4,11,14].

At the present time, there is no known therapy that can slow
or reverse disease progression in patients with calcific aortic
stenosis. The aortic valve surgical replacement is only intro-
duced therapy for elderly patients with sever aortic stenosis
(AS). The overall 30-day mortality was 4.1% (5/123). Pre-
dicted mortality was 25.0+15.7% by logistic EuroSCORE,
7.3+6.9% by STS score, and 7.8+8.7% by EuroSCORE II.
The combined risk of aortic valve replacement (2-10% mor-
tality) and prosthesis-related complications (2-3%/year) is
the greater then the risk of sudden cardiac death “Watchful
waiting” is therefore recommended [2,6,8,16].

Material and methods. The comparative histological
study of the Aortic valve leaflets with senile and athero-
genic aortic valve calcification was obtained from non
rheumatic patients, to characterize developing aortic
valve lesion and the level of inflammatory cells activa-
tion. Stains were evaluated by two observers with side-
by-side comparisons of the different stains on sequential
tissue sections to allow correlation of the location of
abnormalities. We have investigated aortic valve leaflets
which were obtained from patients undergoing aortic
valve replacement. Total 65 Patients (there age were
from 54- 84 year), 35 male and 30 female. Case Selec-
tion — the clinical data including surgical and medical
history. Clinical data are shown in Table 1.Samples for
histological and immunohistochemical analysis were
taken vertically through the center of aortic valve leaflets
which were excited during the valve replacement and
fixed in 10% buffered formalin and processed to obtain
paraffin blocks. All samples were macroscopically cal-
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Tablel. Patients Clinical Characteristics uner aortic valves stenosis before Aortic valve replacement

Characteristic Clinical date
Age 5<54 —84>10
Sex male/female 35/30
Clinical Disease - Aortic valve stenosis 100%
Heavy 80%
Moderate 20%
Hypertension 90%
Accompanying disease 60%
Major Complication of the Underlying disease 50%
History of diabetes 60%
History of hyperholesterinemia 50%
Hypothyreosis 40%
Table 2. Surgical Speciments From patients undergoing aortic valve replacement for non rheumatic stenosis
Macroscopic Calcification +
Macroscopic thickening +

cified, Table 2. Paraffin embedded sections of calcific
aortic valves were examined for leaflet cellularity and the
presence of adipose cells using Hematoxylin and Eosin
staining. By using immunohistochemical techniques we
examined pattern and number of cellular components,
we measured angiogenesis and new vessels formation
in all stains of the valve leaflets using the following
commercially available rabbit polyclonal antibodies
to detect new blood vessels formation by VEGF-165.
All procedures were evaluated: examination of basal
lamina type IV collagen in order to assess invasion in
accordance to specific marker “RED FLUKA” and by
using CD-31(PECAM -1) endothelial cell marker to
detect angiogenesis.

Results and their discussion. Hematoxylin and Eosin
Microscopy.

By H&E microscopy (Fig. 1) — senile aortic valve structure
under the senile aortic valve stenosis is disorganized, in
the central zones of the leaflets it was seen destruction of

elastic fibers, multifocal various sizes, calcium deposits as
well as lympho-macrophages infiltration.

Typically, the structure is replaced by sclerotic aortic valve
graft, chondrogenic and osteogenic row cells, fibroblasts
observed in a dark core, elastic fibers disruption, covering
endothelial destruction and subendothelial desquamated
zone. Atherogenic calcification time more clearly depicted
— angiogenesis perivascular infiltration and necrosis of the
muscle cells — necrosis type Celina.

Immunohistochemistry

All samples from aortic valve calcification were divided
in 2 groups: I group - patients with isolate senile aortic
stenosis and II group - atherosclerotic aortic valve cal-
cific ones. All of the simples hade some similar features:
1- CD 31 immunopositivity was recognized within the
endothelium (Fig, 2), H&E revealed the presence of
abundant amount collagen replacing elastic fibers within
the thickened valve.

Fig. 1 Senile and Atherogenic aortic valve calcification. Tissue samples-aortic valve leaflets, H & E microscopy 165X:
a) Centers of calcification, displacement of elastic lamina, b) Celina- type necrosis
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Fig. 2. Senile and Atherogenic valve leaflets reviled high expression of CD 31; Immunoperoxydase reaction 160X.
a) Vascular endothelium in De novo- senile process, b) at the time of atherogenic etiologies

Fig. 3. Senile and Atherogenic aortic valve leaflets . a) Senile process, b) at the time of atherogenic etiologies.
Immunohistochemisttry showed presence of new vessels formation by VEGF expression of the aortic valve

Table 3. The histological difference of Subjects in two groups
between the Senile and Atherosclerotic aortic valve stenosis

Aortic valve stenosis Senile Atherosclerosis
CD31 immunopositivity +++ 4+
VEGF +++ +++
Calcification +++ ++
Chondrocytes +++ +
Osteocytes +++ +
Inflammatory cellular infiltration +++ +++
Lipid deposition ++ +44+
Smooth muscle cells ++ +44

Aortic valves also revealed multiple small blood vessels
by VEGF 4 (Fig. 3).

It was seen the areas of massive inflammatory cellular
infiltration around large dilated blood vessels compared to
simples with isolate sever senile calcific leaflets cells had
features of: osteocytes and large amount of calcification
and small numbers smooth muscle cells.

The hypothesis that the aortic valve calcification is an active
process rather than passive calcium deposition has been
set forth over the past decade [1,7,8,17]. Also it is well
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known that aortic valve calcification cased by senile process
have same similarities to atherosclerosis [1,6,11,17]. Our
previous study is focused on angiogenesic potential and
differentiation of the Aortic valve stenosis cased by senile
and atherogenic calcification by using CD31 and VEGF
immunostaining to access the inflammation level and major
characteristics in both cases. The importance of accepting
the aortic active inflammatory process and to focus on the
potential vascular and molecular mechanisms involved in
the pathogenesis of aortic valve stenosis lies in that it would
become novel therapeutic interventional strategies before
and after surgical aortic valve replacement.
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The comparative histological study of the Aortic valve leaf-
lets with senile and atherogenic aortic valve calcification
was obtained from non rheumatic patients, to characterize
developing aortic valve lesion and the level of inflammatory
cells activation. Stains were evaluated by two observers
with side-by-side comparisons of the different stains on
sequential tissue sections to allow correlation of the location
of abnormalities. We have investigated aortic valve leaflets
which were obtained from patients undergoing aortic valve
replacement. Total 65 Patients (there age were from 54- 84
year), 35 male and 30 female.

Examination of calcific aortic valves revealed: multiple
blood vessels in central zone which are similar to ath-
erosclerotic aortic stenosis compared to total absence in
normal aortic valves(5 cases same age group from forensic
autopsy). Inflammatory cellular infiltration is detected in
both cases cells more having features of osteocytes were
recognizable in isolate sever senile calcific stenosis. New
blood vessels were detected by VEGF and angiogenesis
detected and by CD 31was significant in both cases [17].

Aortic valves in both cases also revealed multiple small
blood vessels by VEGF 4 (Fig. 3) - it was seen the areas
of massive inflammatory cellular infiltration around large
dilated blood vessels compared to simples with isolate
sever senile calcific leaflets where cells had features of: 1.
osteocytes and large amount of II calcification and small
numbers of 111 smooth muscle cells.

Despite a number of studies published about inflammation
in aortic valve calcification [1,2,6-8,11,17], it is first eluci-
dated comparative study of aortic valve calcification cased
by senile and atherosclerotic infiltration by the use immu-
nohistochemical technique and no endothelial antigens,
including angiogenesis regulators and detection (CD34,
VEGF respectively) are specific in comperativ studies in
two groups. However, the present study agrees with Safinaz
Salah el-Din Sayed and Waleed Gamal el- Din Abou Sen-
nawith ther assumption by immunohistochemistry.

The histological study of the senile calcific aortic valves
demonstrates features similar to atherosclerosis: lipid de-
position, fibroblasts infiltration and basement membrane
disruption and some dissimilarities: massive inflammatory
cellular infiltration, presence of prominent mineralization ,
small numbers of smooth muscle cells and abundant expres-
sion of VEGF and CD31 newly formed endotheliocytes,
compared to total absence in the normal aortic valves.

Conclusions. According to our postulation, senile aortic
stenosis has some similarities with atherogenic aortic
valve stenosis. In both cases we can see an active inflam-
matory cellular infiltration, vessel formation de novo and
endochondral ossification rather then passive deposition of
calcium. From that point of view we can conclude that there
is opportunity to novel therapeutic interventional strategies
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before and after surgical aortic valve replacement.

Thus, in both cases leading to morphological changes:

- Displacement of elastic lamina, scleral-fibrosis aortic
valve in the central zone, as necrosis solution.

- Persistent inflammatory cell infiltration.

- Neoangiogenezi, angiogenetic factor high expression.

- Intensive multifocal calcification senile origin stenosis.
- Predominantly degenerative changes during atherogen-
esls.
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SUMMARY

HISTOLOGICAL AND IMMUNOHISTOCHEMI-
CAL STUDIES OF ATHEROSCLEROTIC AND SE-
NILE CALCIFIC AORTIC VALVE STENOSIS

'Saladze T., 'Gogiashvili L., *?Tsagareli Z.,
2Bakhutashvili Z., 2Kavtaradze T.

!]. Javakhishvili Thilisi State Uuniversity, A. Natishvily
Institute of Morphology; 2Acad. G. Chapidze Emergency
Cardiology Center, Thilisi, Georgia

The goal of this study - description of morphogenesis
aortic valve stenosis in the senile and vice atherosclerotic
aortic valve and definition inflammatory processes in them,
improving pathology-anatomic diagnostic, macro- and
microscopic examination of the stage of development of
atherosclerotic plaques in the operating material fragments
of aortic valve on the basis of morphological (histochemical
and immunohistochemical studies by using markers CD31,
VEGF) and idiopathic characteristics of atherosclerotic
plaques, the differential diagnosis of the degree of calcifi-
cation of the aortic valve in the atherogenic and idiopathic
aortic stenosis. Calcification in senile aortic stenosis is
characterized by three main parameters: infiltration of in-
flammatory cells, while senile origin stenosis observed the
potential growth of angiogenesis. In endothelial walls of the
aortic valve imunnhistochemicaly revealed high expression
of endothelial and panendothelial growth factors.

We have investigated aortic valve leaflets which were
obtained from patients undergoing aortic valve replace-
ment. Total 65 Patients (there age were from 54-84 year),
35 male and 30 female.
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The results indicate that senile lesion of aortic valve leaflets
have several features including: sclera-fibrosis, inflamma-
tory cell infiltration, new vessels formation and calcification
which also are present in clinically stenotic valves cased
by atherosclerosis. As a result of overlap clinical factors
within atherosclerosis and senile calcific disease may be
determined such as factors contributing progress of ob-
struction and vice versa, morphological pre-conditions for
occlusion of thrombosis and blood vessels that will become
significant part of strategy on treatment of wall structure
stability and post-operation treatment.

Keywords: Stenosis, Senile, VEGF (vascular endothelial
growth factor), CD31 — neoangiogenesis, atherosclerosis,
calcification.

PE3IOME

TMCTOJIOTMYECKHUE U UMMYHOT' UCTOXHU-
MWYECKHWE UCCJEJTOBAHUS ATEPOCKJIEPO-
TUYECKOM U CEHWJIbHOM KAJTBLIU®UKALIMU
MPU CTEHO3E AOPTAJIBHOI'O KJIAITAHA

ICanamze T.M., “*Tornamsuin JL.T., *?I[larapemm 3.T.,
’baxyramBuin 3.J1., 2Kasrapamse T.A.

YTounucckuii 2ocyoapemeennviii ynusepcumem um. M. A.
IDicasaxuweunu, Unemumym mopgonocuu um. A.H. Ha-
muweunu; *Ilenmp HeomaoACHol KapOUoIo2UuU UM. aKao.
I Yanuose, Tounucu, I pysus

Llens [aHHOTO MCCIIE0OBAHUS — OMKMCaHKUE MOpQoreHes3a
CTEHO3a a0pTAJBHOIO KJlallaHa MPpU CEHUJIBHOM U aTepo-
CKJIEPOTHYECKOM MOPOKE a0PTAILHOTO KJIaraHa 1 orpesie-
JICHHE BOCIAJIMTEIbHBIX MPOIECCOB B HUX, YIYUIICHUC
MaTOJIOr0aHATOMHYCCKOM JHArHOCTHKH, MAKPO- U MUKPO-
CKOIHUYECKOE MCCIIEI0BAHME CTa MK PA3BUTHS aTePOCKIIe-
POTHYCCKUX U UAUOTIATHYCCKUX OJISIICK B OTMIEPAINOHHOM
Marepuaje (parMeHTOB KJIaaHOB aOPThI HA OCHOBAHUU
MOP(OJOTHYECKON (THCTOXMMHYCCKOTO U MMMYHOTH-
CTOXMMHYECKOTO MCCIIE0BAHUS MTOCPEICTBOM MapKEPOB
CD31, VEGF) xapakTepucTUKH aTepOCKIEPOTHIECCKUX U
UAMOTIATHYCCKUX OJIstiek, A1 audhepeHInanpHon aua-
THOCTHKH CTCIICHH KaJIbIIMHO3a a0PTAJILHOTO KJIallaHa IPU
aTePOreHHOM M UTHONATHYECKOM CTEHO3¢ a0pThl. KabimHo3
MPH CEHUJIBHOM CTEHO3€ a0PTaILHOTO KJIallaHa XapaKTepH3y-
€TCs1 TPEMsI OCHOBHBIMH MapaMeTPpaMu: HH(PUIBTPAITHOHHBIM
BOCIAJICHUEM KJIETOK, BO BPEMsI CTEHO3a CEHUIJILHOTO I'eHe3a
HaOMI0aeTCs TIOTEHIIMAIBHBIN POCT aHrHoreHe3a. B suyiore-
JIMK CTEHOK a0pTaJbHOIO KJIAlaHa HMMYHHOTHCTOXHMHUYC-
CKH BBISIBIISICTCS BBICOKAsI SKCIIPECCHUS SHIOTEIHATIBHOTO U
MaHYH/I0TENTHAILHOTO (PAaKTOPOB pocTa.

ba3oil maHHBIX MOCTYXWIH 65 00pa3I0B a0PTAIbHBIX
KJIaMaHOB TMOCJIe MPOTE3UPOBAHUS A0PTAIBHOTO KJlarnaHa
BBUY TSKEJIOT0 CTeHo03a 35 MyxuuH 1 30 )KEHIIMH B BO3-
pacte ot 54 no 84 ner.
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B pesynbrare mpoBeAeHHOTO HCCIEIOBAHUS MOBPEXK-
JNICHUSI aTePOCKIEPOTUYECKUX U CEHUIbHBIX OJsIIeK
A0pTaJbHOTO KjamaHa HaMH BBISABICHBI CIEAYIOININE
MPOIECCHI: dPO3UH, Pa3PBIBbI, HEKPO3 U POCT JHUIH/]I-
HOTO s/pa, pa3iuyHas CTENEHb BHIPAXKEHHOCTH BOC-
MaJUTENbHON peakiuu, HEOBACKYIApU3ALIUs, SBICHUS
KaJIbIMHO3a, U3MEHEHHs vasa vasorum. Hanxuune nMmmy-

HokomneTeHTHBIX CD31 u VEGF mo3uTHBHEIX KJICTOK
B aTePOCKJICPOTUYCCKUX M MIUOMATHUCCKUX OJISIIKAX
CBUJIETEILCTBYET, YTO BOCIAJICHUE B CTEHKE, 0COOCHHO
WHTUME a0pTalbHOTO KjamaHa, SBISETCS OCHOBHBIM
MPOIIECCOM, O0YCIIaBIMBAIOIINM IEPCUCTCHITUIO aKTHUB-
HOW NECTPYKIIMH, B CBSI3M C UeM MOKHO MPEJIOKHUTD
HOBYIO TePaneBTUUECKYIO TAKTHUKY.
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PREDICTION OF PESTICIDE RISKS TO HUMAN HEALTH BY DRINKING
WATER EXTRACTED FROM UNDERGROUND SOURCES

Antonenko A., Vavrinevych O., Omelchuk S., Korshun M.

0.0. Bogomolets National Medical University, Hygiene and Ecology Institute, Kyiv, Ukraine

Population growth, industrial development and intensifica-
tion of agriculture of Ukraine and other European countries
led to increasing of environmental pollution by ecotoxi-
cants. Among the factors that cause poor health situation
of the population of Ukraine and people of other states is
unfavorable salt composition of drinking water, pollution
of water, soil with chemical fertilizers, pesticides and their
derivatives [4,9-11]. In particular, during the period from
1999 to 2012 the fraction of fungicides in the structure of
plant protection chemicals assortment, permitted for use in
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Ukraine amounted to 28,6+1,1%, the growth of fungicide
assortment — 340%, and the volume of use of fungicides
increased by 63,2% [6].

The most common, modern and perspective fungicides for
crops protection are triazoles, and conazoles, strobilurynes,
carbamates, ethylene bis-dithiocarbamates, pirazolcarbox-
amides and others [17,18]. It is noteworthy that feature of
the fungicides use is their two- and threefold application
for crops protection throughout the growing season, which
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can lead to the accumulation of this group of pesticides in
the environment.

It is worth be noted that almost 70% of the Ukrainian
villages and settlements of urban type and 65% of the
population in Europe consumes drinking water from wells
(groundwater) that have the greatest probability of pollution
with pesticides [10,11,21].

Among the main factors, contributing to behavior in the
environment and the possibility of getting into the ground-
water of active ingredients (a.i.) of chemical plant protec-
tion products, is their physicochemical properties, such as
water solubility, vapor pressure, rate of sorption in soil (K )
and half-life period in soil and water (DT,) [14].

The aim of our work was scientific substantiation of method
of prediction of the risk of contamination of groundwater
with different classes’ fungicides in soil and climatic condi-
tions of Ukraine and other European countries, as well as
hygienic assessment of their impact on public health.

Experimental procedure (materials and methods)
Information about physical and chemical properties, stabil-
ity in the environmental objects, parameters of stability in
soil and water of the studied active substances of different
chemical classes and main toxicological properties repre-
sented in table 1 [18].

The most widely used chemical fungicides of following
chemical classes were used for studying: triazoles (pen-
conazole, difenoconazole, tebconazole); strobilurines
(pyraclostrobin, trifloxystrobin, azoxystrobin); ethylene-
bis-dithiocarbamate (metiram, mancozeb); cyanopyrrole
(fludioxonil); anilides (benalaxyl-M, boscalid); anilidepy-
rimidines (cyprodinil, valifenale, pyrimethanil); pyrazole-
carboxamides (fluxapyroxad, penthiopyrad, isopyrazam).

Parameters of studied fungicide stability in soil and climatic
conditions of Ukraine are given on the results of own field
researches [1-3,20].

Prediction of possibility of migration of pesticides in
groundwater was carried out by a number of indices. Leach-
ing potential index or Groundwater ubiquity score (GUS)
[13] was calculated according next formula:

GUS =logD ¢ x[4-logK, ]

where DT, — stability in soil, day;

K, — organic carbon (o.c.) sorption coefficient, ml/g o.c.

If the value of GUS > 2,8 — pesticide probably leaches into
groundwater; if <1,8 — pesticide probably not leaches into
groundwater; 1,8-2,8 — possibility of pesticide leaching in
groundwater is insignificant.

Also screening index of leaching (LIX) was used [19]:
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LIX =exp(-k x K )

where k — constant of first order equation for a substance,
day™;
K, — organic carbon (o.c.) sorption coefficient, ml/g o.c.

LIX values ranging from 0 to 1, indicating respectively the
minimum and maximum leaching potential into ground-
water.

The index of potential contamination of groundwater and
river water LEACN was developed in 1982 by Laskovskij
(JTackoBckum) et al. It takes into account water solubility,
the rate of degradation of pesticides in soil (DT,), organic
carbon sorption coefficient (K ) and vapor pressure. In
2004 a modified formula which excludes the vapor pressure
was proposed [17]:

S, xD
LEACH, , =

B field

0

where S — water solubility, mg/I;
DT, .., — half life period substances in the soil in natural
conditions, day;

K,. — organic carbon (o.c.) sorption coefficient, ml/g o.c.

The authors explain that the possibility of substances
evaporation from the soil surface are taken into account
in the DT, field index, because in field conditions this is
one of substance destruction processes [14,17]. Evalua-
tion of the index: 0,0-1,0 — low risk of pollution (3 class),
1,1-2,0 — average (moderate) risk (2 class), >2,0 — high
risk (1 class).

Results and their discussion. Field researches conducted
in different soil and climatic zones of Ukraine and usage
of mathematical modeling method made it possible to
calculate parameters of studied compounds stability the
in soil (DT,,) (Table 1).

Considering that the leading chain of migration processes
in the biosphere is ground, we have carried risk assessment
of the probability of groundwater contamination by the
GUS and LIX in soil and climatic conditions of Ukraine
and other countries (Fig., Table 2).

It was found that under the application of fungicides of
triazole, strobilurines, ethylene-bis-dithiocarbamate,
cyanopyrroles, anilides, anilidepyrimidines, pyrazole-
carboxamides class the risk of groundwater contami-
nation in the soil and climatic conditions of Ukraine
are low, as in all cases GUS was <1.8 (Fig.). Value of
the GUS for active ingredients (a.i.) of ethylene-bis-
dithiocarbamate, cyanopyrroles classes and most of a.i.
of triazole, strobilurines, anilides, anilidepyrimidines
classes, received us in the DT, values calculations in
soil and climatic conditions of Ukraine, correspond with
the data of [18].
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Fig. Risk assessment of groundwater pollution with fungicides of different classes (GUS I- in soil and climatic condi-
tions of Ukraine, GUS 2 — data from [18])

Table 2. Indices of test substances migration in groundwater

Active GUSst GUSs? LEACH! LEACH? IGCHI

. . LIX

ingredient value | rank® | value | rank® value | class | value | class | value
penconazole 0,64 5 1,36 10 8,56x102? 1,0462 2 2,9796 1 6 3
difenoconazole | 0,99 11 0,9 8 1,19x1073¢ 0,1249 3 0,3391 3 6 3
tebconazole 1,68 16 2,0 12 9,69x10 1,3441 2 1,9599 2 9 1B
pyraclostrobin | 0,032 0,05 2,74x10%% | 0,0022 3 0,0065 3 3 4
trifloxystrobin | 0,71 9 0,53 2,25x10% | 0,0035 3 0,0018 3 3 4
azoxystrobin 1,26 13 2,60 16 4,79x10"> | 0,1194 3 2,0555 1 6 3
metiram 0,88 10 0,00 4 3,34x10*% | 0,0142 3 0,0140 3 4 4
mancozeb -1,44 -1,00 0,00 0,0001 3 0,0002 3 3 4
fludioxonil -1,33 -2,48 0,00 0,0002 3 0,0003 3 3 4
benalaxyl-M 0,15 0,41 2,86x102% | 0,0488 3 0,2024 3 7 2
boscalid 1,27 14 2,56 14 1,72x107 | 0,0822 3 0,7031 3 5 3
cyprodinil 0,70 8 1,01 4,19x10% | 0,0702 3 0,2569 3 6 3
valifenale 0,69 7 -0,68 3 1,26x10° | 0,1115 3 0,0071 3 6 3
pyrimethanil 1,58 15 2,65 17 5,81x10 | 0,0044 3 0,0119 3 5 3
fluxapyroxad 1,70 17 2,57 15 5,83x10%" | 0,0534 3 0,7135 3 4 4
penthiopyrad 1,21 12 2,33 13 2,79x102° | 0,0214 3 0,0157 3 5 3
isopyrazam 0,66 6 1,47 11 1,95x10°% | 0,0028 3 0,0164 3 6 3

notes: 1 — results of own researches in soil and climatic conditions of Ukraine; 2 — data from [18];
3 — from mimimal to maximal value

Considering that the leading chain of migration processes
in the biosphere is ground, we have carried risk assessment
of the probability of groundwater contamination by the
GUS and LIX in soil and climatic conditions of Ukraine
and other countries (Fig., Table 2).

It was found that under the application of fungicides of

triazole, strobilurines, ethylene-bis-dithiocarbamate,
cyanopyrroles, anilides, anilidepyrimidines, pyrazole-
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carboxamides class the risk of groundwater contami-
nation in the soil and climatic conditions of Ukraine
are low, as in all cases GUS was <1.8 (Fig.). Value of
the GUS for active ingredients (a.i.) of ethylene-bis-
dithiocarbamate, cyanopyrroles classes and most of a.i.
of triazole, strobilurines, anilides, anilidepyrimidines
classes, received us in the DT values calculations in
soil and climatic conditions of Ukraine, correspond with
the data of [18].
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Table 3. The scale of assessment of pesticides hazard indices under pollution of groundwater and surface water

. Assessment in scores, depending on value of the index
Index, units
1 3 4
LEACH, c.u. <0,01 0,01-0,1 0,11-1,0 >1,0
DT, in water, day [13] <5 5-10 11-30 >30
I, mr/kr [5] >0,02 0,0051-0,02 0,0021-0,005 <0,002

In soil and climatic conditions of the other countries GUS
values of tebconazole, fludioxonil, boscalid, pyrimethanil,
fluxapyroxad, penthiopyrad, isopyrazam, penconazole,
azoxystrobin, benalaxyl-M, cyprodinil were higher, which
is probably due to the greater stability of these substances
in soils of North and the West Europe [20].

But for these entire test substances and the rest of the
studied pesticides in European soils there is a low risk of
groundwater contamination except the first six for which it
is negligible. It should be noted that none of the substances
has a high risk of contamination of groundwater.

When ranking the GUS values from minimal to maximal
possibility of substance leaching into groundwater, ranks
of these substances on the results of a studying in soil
and climatic conditions of Ukraine and other European
countries are not identical, but for most compounds did
not significantly differ and in both cases fall in the first or
in the second ten.

Unfortunately, this index has disadvantages, including
getting negative GUS values for substances with short half
life period and/or large coefficient of sorption. So Claudia
Spadotto in 2002 proposed LIX index [19]. For the entire
test substances value of this index approached the “0” that
correlates with the data obtained by other authors for a num-
ber of pesticides [17,19]. This is due to their rapid destruc-
tion of in soil (Table 2) and high coefficients of sorption
by organic carbon (Table 1). As can be seen, this approach
also has drawbacks. First, not all significant parameters,
that can influence on the behavior of pesticide in the system
“ground-water”, were taking into account; secondly, there
is no clear gradation of hazard assessment in leaching of
pesticides into groundwater, which complicates compara-
tive assessment of the index for these substance.

The best, in our opinion, leaching potential index is
LEACH. First, this index determines not only the pos-
sibility of contamination of groundwater, but also rivers,
where pesticides may leach from surface runoff. Second,
it takes into account the maximum number of parameters
that can influence the transition of pesticides from soil into
other mediums. According to table 2 in soil and climatic
conditions of Ukraine the risk of contamination of ground
and surface water by all studied fungicides is low (3 class),
except penconazole and tebuconazole that pertain to 2 class
(medium risk). In conditions of other European countries
almost the same results were received, except penconazole
and azoxystrobine that pertain to 1 class (high risk of
© GMN

contamination). For other test substances: tebuconazole
attributed to the 2 class (medium risk), the rest —to 3 class
(low risk).

It should be noted, that all above calculated indices char-
acterize only the potential of pesticides penetration into
groundwater and surface water without reliable estimate
of the probability of such penetration. Moreover, they do
not allow us to estimate the risk to human health when con-
suming water contaminated in such a way. In a number of
countries there were attempts to develop such a evaluation
methods. So, Uzbek scientists have developed a method
of calculation of global of leaching index GLI [17], which
takes into account the same parameters as the LEACH
and additionally — octanol-water distribution coefficient.
Irish scientists have developed a methodology that except
the properties of the pesticide takes into account also soil
properties (texture, clay content, permeability) and climatic
and weather conditions (mainly, rainfall, expressed in
number of “wet days” per year) [15]. But these methods
do not take into account toxic properties of substances and
their effects on the human body.

In Ukraine, Sergeev S.G. (Ceprees C.I") et al [8] developed
a method, which includes an assessment of GUS, DT in
water and Z (ratio between per oral half lethal concentra-
tion (LD,) to limit (threshold) of chronic effect) in scores
and further calculation of integrated danger vector by the
formula.

In our opinion, this method also has disadvantages. As
mentioned above, the GUS index is not the most optimal
and complete for evaluation of pesticides migration into
groundwater and do not takes into account the possibility
of substances transition into surface water, which is also
widely used for household and drinking water supplying.
In addition, the calculation by the formula, especially using
the square root, leads to obtaining of large decimal points,
rounding of which, in its turn, leads to errors and inaccura-
cies of further evaluation.

We recommend for integrated assessment of the potential
hazard of pesticide exposure on the human organism
when it enters ground and surface waters assess 3 indices:
LEACH, DT, in water and allowable daily intake (ADI)
on a scale which provides four gradations (Table 3).

After adding all scores obtained integral groundwater con-
tamination index (IGCHI) estimate as follows: IGCHI at a
value of 3 or 4 points - substances low hazardous for human
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(4 class), 5 and 6 — moderately hazardous (3 class), 7 and
8 — hazardous (2 class), 9 and 10 — highly hazardous (1B
class), 11 and 12 — an extremely hazardous (1A class).

So, most of the studied fungicides attributed to the low
(pyraclostrobin, trifloxystrobin, metiram, mancozeb,
fludioxonil, fluxapyroxad) and moderately hazardous
(penconazole, difenoconazole, azoxystrobin, boscalid,
cyprodinil, valifenale, pyrimethanil, penthiopyrad, isopy-
razam). Exceptions are only benalaxy-M, due to its high
stability in water (stored over a month) and tebuconazole
that besides high stability in water, also is characterized by
high potential for leaching into groundwater and surface
water.

Conclusions: 1. The calculation and comparative evalu-
ation of various indices of pesticides migration into
groundwater were conducted. It was established that the
most optimal and complete is an LEACN index according
to which in soil and climatic conditions of Ukraine the
risk of contamination of ground and surface water by all
studied fungicides is low, except penconazole and tebu-
conazole for which there is medium contamination risk.
In conditions of other European countries almost the same
results were received: penconazole and azoxystrobine at-
tributed to the 1 class (high risk of contamination), tebu-
conazole — 2 class (medium risk), the rest test substances
— 3 class (low risk).

2. We have developed a method of integrated assessment
of the potential hazard of pesticide exposure on the human
organism when it enters ground and surface waters, integral
index of which — IGCHI - is obtained by adding of scores
assigned to main indicators characterizing the danger to
humans in pesticides gets into the water: LEACH, DT, in
water and the allowable daily intake (ADI).

3. It was established that, benalaxy-M is hazard when it
leached into groundwater and surface water, tebuconazole
is highly hazard, which is primarily due to their high sta-
bility in water (in both cases) and significant potential for
leaching (in the latter case).
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SUMMARY

PREDICTION OF PESTICIDE RISKS TO HUMAN
HEALTH BY DRINKING WATER EXTRACTED
FROM UNDERGROUND SOURCES

Antonenko A., Vavrinevych O., Omelchuk S.,
Korshun M.

0.0. Bogomolets National Medical University, Hygiene
and Ecology Institute, Kyiv, Ukraine

The aim of our work was to develop the method of predic-
tion of the risk of contamination of groundwater with dif-
ferent classes’ fungicides in soil and climatic conditions of
Ukraine and other European countries, as well as hygienic
assessment of their impact on public health. The calculation
and comparative evaluation of various indices of pesticides
migration into groundwater were conducted. It was estab-
lished that the most optimal and complete is an LEACN
index according to which in soil and climatic conditions
of Ukraine the risk of contamination of ground and surface
water by all studied fungicides is low, except penconazole
and tebuconazole for which there is medium contamination
risk. We have developed a method of integrated assessment
of the potential hazard of pesticide exposure on the human
organism when it enters ground and surface waters, which
are intensive used for drinking water supplying. Integral
index of this method — IGCHI - is obtained by adding
of scores assigned to main indicators characterizing the
danger to humans in pesticides gets into the water: index
of leaching (LEACH), half life period in water (DT,,) and
the allowable daily intake (ADI). According developed
method all studied fungicides are low hazard for human,
except benalaxy-M and tebuconazole which are hazard and
highly hazard, respectively.

It was established that, benalaxy-M is hazard when it
leached into groundwater and surface water, tebuconazole
is highly hazard, which is primarily due to their high sta-
bility in water (in both cases) and significant potential for
leaching (in the latter case).

Keywords: pesticides, groundwater, surface water, drink-
ing water, method of risk assessment, health.
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PE3IOME

IMPOI'HO3UPOBAHME BJIMSIHUSA IECTUIIU OB
HA OPTAHM3M YEJIOBEKA ITPH UCITOJIb30OBA-
HNUA JJ1A IMTHA I'PYHTOBBIX BOJ

Anrtonenko A.H., Bagpunesuu E.II., Omenabuyk C.T.,
Kopmryn M.M.

Hayuonanvnoiti meouyunckuii ynugepcumem um. A.A.
boeomonvya, Uncmumym cueuenvt u sxonocuu, Kues,
Yxpauna

Lespro nccneioBaHys IBUIIOCH CO3/IaHNE METOJUKH IPO-
THO3UPOBAHMS HETATUBHOTO BIMSHUS HA YETIOBEKA TECTH-
LIUJIOB ITPU UX MOCTYIUICHUH B OPTaHNU3M C IUTHEBOM BOZIOH.
B marepuanax mpuBeneHbI pe3ylbTaThl COOCTBEHHBIX HC-
CITCIOBAaHUN 1 JJAHHBIE TUTepaTyphl. PazpaboTana meToquka
MHTETPaIbHOM OIIEHKH MOTCHIMATBHOTO PUCKA JUTS 370POBBSI
YeJIoBeKa MPH IMOMNAAAHNH MIECTHIUAOB B TPYHTOBBIC U T10-
BEPXHOCTHBIE BOJIbI, AKTUBHO HCIIONIB3YOIINECS IS TUThE-
BOTO BOJOCHAOKEeHUS. VIHTErpaibHBIN MOKa3aTenb TaHHOH
metonukn — IGCHI paccunThIBaeTCs myTeM CyMMUPOBAHUS
6aJ17T0B IPUCBOESHHBIX TAKMM 3HAYNMbIM TTOKA3aTEIISIM BITHS-
HMS1 BEIIECTBA HA YEJIOBEKA, KaK MOKa3aTellb BEIMBIBAHNUS B
rpynaToBeie Boasl (LEACH), mepuon momypa3spymieHns B
Bozte (DT,)) m momyctumast cyrounas nosa (JICII). Coracho
Ppa3paboTaHHON METOIHKE, BCE FCCIISIOBAHHbIC (DYHTFIIHIBI
MaJIOOTIaCHHI TS YeIoBeKa, kpome OeHamakcuna-M u Tedy-
KOHA30J1a, KOTOPbIE KJIACCH(HIIPOBAHBI, COOTBETCTBEHHO,
KaK ONACHBIN U 04E€Hb OIACHBIMH.
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JlenTocnupo3 onHa U3 HamboJee pacHpoCTpPaHEHHBIX
MH(EKIMH BO MHOTHX CTpaHax MHUpa, KOTopas upeBara
3HAUUTEIBLHBIMH COIMAIbHO-9KOHOMUYECKHMHU MOCIIe/I-
cTBUAMH. B mocrnenHee BpeMsi B MHpE €KErOJJHO BBISB-
nsiercst 873 ThIC. ciydaeB 3TOW MH(EKIUH, U3 KOTOPBIX
48 ThICAY 3aKaHYMBAIOTCS JIETAIBHBIM HCXOJIOM [5].
YeuneHre MUTPaIiMOHHBIX MPOIECCOB, HHTEHCUUKALHS
TypHu3Ma, U3MEHEHHUE KJIMMara U II00aJbHOE TTOTEINICHNE
CHocoOCTBYIOT 00JIee IMPOKOMY pacipoCTPaHEHHIO ITOH
6osesnu [4,6,10,11].

B mupe nentocnupo3 pacnpocTpaHeH HepaBHOMEpHO. B
EBpomnelickux cTpaHax Mmokas3aresb 3a00J1eBaeMOCTH KOJIe-
onercs B npezeiax ot 0,01 1o 1,0 va 100 ThICSY HAaceCHNS,
a B CTpaHax C TPOIMUYCCKHUM U Cy6TpOHI/I‘IeCKI/IM KJIIMMaTOM
YPOBEHB 3a00JIEBACMOCTH 3HAYUTEIILHO BhIte [7,13].

B I'py3un sientocnupo3 OTHOCUTCS K MHPEKIUSIM, KOTOpPbIE
MMEIOT TEHJICHIIMIO K POCTY. 3HaYMMOCTh 3a00JIeBaHUs
00yCIJIOBJIEHA U MIMPOKOW PacrpoCTPaHEHHOCTBIO ATOM
uHpeknuu B cocenneii ¢ [ pysueit Poccuiickoii deneparuu,
e exeronHo peructpupyercs ot 1500 mo 2500 cinydaes,
B HEKOTOPBIX PETHOHAX JICTAIBHOCTh COCTABISAET OKOJIO
20%. OcoOeHHO MHTEHCHBHO paclpocTpaHeHa HH(EKIus
B IOxubIX DenepanpHbix Okpyrax Poccun, B OCHOBHOM,
B KpacHonmapckoM kpae, KOTOPBIi HEMOCPEICTBEHHO Ipa-
HuauT ¢ ['pysueii [1].

CucremaTudeckoe M3y4deHHE JenTocnuposa B Ipy3un

Havanock ¢ 1950 ., xorma B ['ymayTckoM paiioHe ObLIH 3a-
¢ukcupoBaHbl ciryyan 3Toil nHpekmu. Ceponornyeckue
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WCCTIEJIOBAHNS TIOATBEPANIIN KIIMHUYECKUH TnarHo3. Y Bcex
niepe0oNIeBIINX B KPOBU OOHAPYKUBAIUCH B BBICOKUX TUTPaX
aHTUTENA K JIenTocnupam ceporpynmsl Pomona [2,3].

B xontie 50-x u B Hayase 60-x ro1oB B [ py3un ObUTH TIPOBE-
JICHBI MACIIITA0OHBIC CEPOIOMMYCCKUC UCCIICIOBAHUSI, KOTOPBIC
BKJTFOUAJTH 00CIIeIOBaHE HaceeHust. Bmecte ¢ Tem, mocpe-
CTBOM PEaKIIMU MUKPOATTIFOTHHAIMH, HA HATMYNE aHTUTEI K
JICTITOCIIMPAM PA3JINYHbIX CEPOTPYIINT ObLT 00CIICIOBAH KPYII-
HBIN 1 MEJIKMIA POTaThlii CKOT, CBUHBH, & TAK)KE OTIIOBIICHHBIC
TPBI3YHBI, TPEUMYIIIECTBEHHO CEPhIE KPBICHI.

B pesynbrare, cpey HaceleHUsI ObLUTH BBISBICHBI aHTH-
Tena Kk ceporpynmnam Pomona, Icterohaemorrhagiae,
Hebdomadis, Grippotyphosa, Canicola, Bataviae. Ycra-
HOBJIICHO MPEHMYIIECTBEHHOE 3HAYCHUE B 3THOJOTHH
3a00JIeBaHus JICNITOCTIUD ceporpymmsl Pomona. DToT ke
CEPOTHIT SIBJISIICS BEYIIIHM CPEIU CEITBCKOXO3SHCTBEHHBIX
YKUBOTHBIX, a CPEIN I'PBIYHOB JOMUHUPOBAJIN JICITOCIIUPBL
ceporpymsl Icterohaemorrhagiae [3].

W3BecTHO, 4TO 3THOJIOTHYECKasl CTPYKTypa JICNTOCIH-
po3a 3a KOPOTKOE BpeMsi MOXKET U3MeHsThes [8,9,12],
YeMy B HEMaJlOW CTENEeHH CHOCOOCTBYIOT COLMAIBHO-
SKOHOMHYECKUE MPeoOpa3oBaHusl, YCHICHUE MUTPALUH
HaceJieHHs. BereacTBue 3Toro He HCKITIOYEHO MOSBICHUE
HOBBIX CEpOTPYII BO30OYAUTEIS.

YuuTeIBas BBILIEU3II0KEHHOE, €TI0 JAHHOTO MCCIIEN0-
BaHMS SIBUJIOCh U3YUYEHUE 3TUOJOTHUECKOU CTPYKTYpPBI
nenrocnuposa B [ py3un.
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Marepuan u MeToabl. [ yCTaHOBIEHUSI CTEIIEHU pac-
MPOCTPaHEHUs JENTOCHUPO3a U €ro 3THOJOTHYECKOH
CTPYKTYpbI IPOBEJEHO JIabOpaTOPHOE MCCIIEJOBAHHE,
BKITtouaBiiee: B nepuon 1994-2005 rr. Ha 0a3e madopa-
Topun HanuoHaabHOTO HeHTpa KOHTPOIIS 3200JIeBaHMi U
OOILIECTBEHHOTO 3/I0POBbSI HCCIIE0OBAHUE CHIBOPOTKU KPO-
BU 195 nuii, mogo3peBaeMbIX Ha HAJTMYHE JICITOCITUPO3HOM
UH(EKIH, JUIsl BBISIBICHNS! aHTUTEN K JICITOCIIMPAM pas-
JMYHBIX ceporpymil. C 3Toi 1eIbI0 MPUMEHSUIN PEaKInio
mukpoarrmotuHanuu (MAT). B aTot e nepuo, Tem xe
METOIOM HucciieaoBaiu 125 mpo0, B3ATHIX Y CEIBCKOXO-
3SICTBEHHBIX KMBOTHBIX (KOPOBBI, OBIIbI, CBUHBN). Jlist
YCTaHOBJICHUS MH(UIIMPOBAHHOCTH CEPBIX KpbIC (rattus
norvegicus), uccienoaiu 160 ocodeili, OTIOBICHHBIX B IBYX
paitonax r. Tounucu - B ['nanckom n HajzananeBckom.

B nepuox 2010-2012 rr. mocpeactBom peakiuu MAT
UCCIIE0BaHa TAKXKEe CHIBOPOTKA KPOBHU 28 OOJIBHBIX JICH-
TOCIMPO30M, KOTOPBIC AaIU MOJIOKHUTEIIbHBIN pe3yinbTart
IpH NPOBEJEHUU MMMYHO(QEPMEHTHOTO aHalu3a s
YCTaHOBJICHUS CEPOBAPOB U CEPOTHIIOB BO3OYUTEI.

O0paboTKy MOJTYUEHHBIX JAHHBIX ITPOBOJIMIIH C UCIIONB30-
BaHueM nporpammsl Epi info.

Pe3ysbTars! 1 ux 06cy:knenne. Kak Ob110 yKa3aHo BHIIIIC,
B ['py3un tenTocnupo3 perucTpupyercst B Te4EHNE MHOTUX
necaruiernii. CucremaTnyeckoe u3yueHne 3Toi nHdex-
IIMH B CTpaHe Hauastoch ¢ 1950 rosia, Koryia ObUTH BBISBIICHBI
NIePBBIC CITy4aun 3a00JIeBaHus Cpen HaceneHus ['ynayTcko-
ro paiiona. CepoIoru4ecKue UCCleq0BaHus OITBEPIUIH
JIMaTHO3, TTOCTABJICHHBIM KITMHUUYECKUM METOZOM. Y BCEX
OOJIBHBIX B KPOBH OOHAPYKHBAJIHCh B BBICOKHX THUTPaX
aHTHUTeNa K JIenTocnupaMm ceporpynnsl Pomona. 3a wuc-
KimoueHreM 1986 r., B mocieayromeM nepruojie B CTpaHe
PETUCTPUPOBAIUCH CTUHUYHBIC CIyYan HHPEKIIHUA.

Hauunas ¢ 2000 r., 3a0051eBacMOCTb JICITOCIIUPO30M B
I'py3un xapaxkrepusyercs yCTOMUMBOM TEHACHLUUEH K

pocty (puc.).
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Puc. /lunamuxa 3aboneeaemocmu 1enmocnupo3om 6
Tpyzuu 3a 2000-2014 22. (noxkasamensv na 100 muvicau na-
cenenus)
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Oco0eHHO MHTEHCUBHO paclpocTpaHeHa MH(EKIHUs B
Akapckom peruone, rae B 2014 r. mokasareinb 3a00-
neBaemocTu coctaBua 11,4 na 100 ThICSY HacelcHHS.
Crenyet npenmnonarath, YTo TeTUIBIN U BIa>KHBIN KIMMAT
9TOW MECTHOCTH CO3/1a€T MCKJIIOYUTENBHO Oiaronpu-
STHBIC YCIIOBUS JUUIsl PACIPOCTPAHEHUs JICITOCIIHPO3a.
Takoli BEICOKMI ypOBEHB 3200JI€Ba€MOCTH HaOIIOaeTCsl,
B OCHOBHOM, B CTpaHax ¢ TPOIMYECKUM U CyOTponHye-
CKHUM KIIUMaTOM.

Kax noxasbIBaroT NpoBeICHHbIC NCCIIEI0BAHMSI, 32 IOCIIE -
HUEC NCCATUIICTUS B prSI/II/I, B OCHOBHOM, IUPKYJIUPOBAJIN
JIEITOCIUPBI TEX CEPOrpyII, KOTOPBIE BCTPEYAINUCH B
npeabIayIieM nepuoze. Tak, mpu cepoorndeckoM 1ccie-
JoBaHUU 195 GONBHBIX C TOI03PEHUEM Ha JICITOCIIUPO3, B
20 ciryyasix HOTy4eH NoyoxkuTenbHbIN oTBeT (10,3£2,2%).
VY 00IBHBIX Yalle BCCro BbIABIIAIIMCH aHTUTEIIA K JICIITO-
crnupam ceporpynn Pomona u Icterohaemorrhagiae (coor-
BeTcTBeHHO 45% 1 35% cnyuaeB). Berpeuanucen Takxe L.
Grippotyphosa u L. Hebdomadis.

[Ipu ceponoruueckoM HMCCIeJOBaAHUU TOCPEICTBOM
MAT B ceiBopoTKax KpoBU 106 cenbCKOX03HCTBEHHBIX
JKMBOTHBIX TIOJIOKHUTEIIBHBIC Pe3ysbTaThl MOMyueHbl B 11
ciyuasix (10,4+3,0%). [1pu 3ToM 0OHapyKEHBI crieiudu-
YeCKHe aHTUTEJA K JISNTOCIIUPAM CEPOIIOTHUECKUX IPYIIIT
Icterohaemorrhagiae, Pomona u Grippotyphosa. Cpenu
00cnenoBaHHBIX 19 CBHHEH MOJOXKHUTEIBHBIN pe3yabTaT
MOJTyYeH B 5 CiTydasix, aHTHTEJIa BBISIBJICHBI HCKITIOUMTEIb-
HO K ceporpyme Pomona. YUto kacaercst TpbI3yHOB, TO U3
160 oToBneHHBIX B T. TOMIMCH KpbIC, OOIBIIMHCTBO OBLIH
nH(UIMPOBaHKI JienTocnupamu. [10m10KUTETbHBIMU OKa-
3a;uch poobl y 111 rpei3yHoB (69,443,6%). 3acmyxuBaer
BHUMaHMS, 4TO y BCEX BBISBIISIMCH QHTUTEJNA TOJIBKO K Ce-
porpyrre Icterohaemorrhagiae. Pe3ynbsrarsr nccieaoBanms
MH(UIMPOBAHHOCTH CEITLCKOXO3SIMCTBEHHBIX KHMBOTHBIX
U TPBI3YHOB OOBSICHAIOT TOT (PAaKT, YTO OCHOBHBIM BO3-
Oy/auTesIeM JICITOCIIUPO3a CPEIN HACENICHNUS SIBJISUTUCH L.
Pomona u Icterohaemorrhagiae.

BMmecre ¢ Tem, TaHHBIC MCCIEOBAHUS, TPOBEICHHOTO B
2010-2012 rr., cBUACTETBCTBYIOT, YTO B HACTOSIIIEE BPEMS
9TUOJIOrUs JIENTOCNUpo3a xkureneil ['py3un Becbma Mo-
3anyHa. Cpenun 28 OGONBHBIX JEMTOCIHUPO30M, Y KOTOPBIX
UMMYHO(EPMEHTHBI aHAJIN3 BBISIBHI TOJIOKUTEIbHBIH
pesynbTar, B 16 ciaydasx mocpenactBoM MAT Obutd BbI-
JICJIEHBI aHTHUTENA K PA3IMYHBIM CEPOTrpYIIIaM JISHTOCIHP
(Tabnuma).

B pesynbrare mpoBeICHHBIX HCCIIEIOBAHNH YCTAHOBIICHO,
YTO B KPOBH OOJNBHBIX JICITOCITHPO30M Yallle BCero o0Ha-
PYKHMBAIOTCSI aHTUTENIA K ceporpyiie Sejroe (cepoBapsl
Wolfii u Hardjio). Cneayer oTMETHTB, 4TO 3Ta ceporpynmna
paHee MPaKTHYECKU He BCTpedanach. To xke caMoe MOXKHO
CKa3aTh OTHOCUTEIBHO ceporpymisl L. Australis (cepoBap
Bratislava).
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Ceporpynnsl JenTocnup

KoauuecTBo mojio:xkutebHbIX B MAT

L. Sejroe

L. Australis

L. Bataviae

L. Icterohaemorrhagiae

L. Pyrogenes

L. Autumnalis

L. Hebdomadis
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Taxum 06pa3om, B HacTosIIee BpeMs B [ py3uu BBISIBICHBI
CepOrpymmsl JENTOCIHP, KOTOPbIE PaHbIIIE MPAKTHUCCKU
HE BCTPEYAJINCh HAa TEPPUTOPUU CTPAHBI.

Kaxk ObLT0 OTMEUEHO BbIIIE, B [ py3un B HacTosIIEe BpeMsI
OTMEYaeTCsl TeH/ICHIINS OBICTPOro pocTa 3a001eBaeMOCTH
aenrocnupo3oM. [peamnonaraem, 4To TO SBISIETCS Pe3yiib-
TaTOM 3HAYUTCIIbHOTO YIYUIICHUA Ka4€CTBA JUATHOCTUKHN
sToro 3aboneBanus. Kpome Tonnmcu naboparopHas aua-
THOCTHKA JIEITOCIIAPO3a IPOBOAUTCS U B APYTUX KPYITHBIX
ropoax cTpansl. He HCKITFOYEHO, YTO TOBBIIICHHE YPOBHSI
3a00JIeBaEMOCTH JICITOCIMPO30M 00YCIIOBICHO TaKIKe 110~
SIBJICHUEM B CTPaHE HOBBIX CEPOrpYII BO3OYIHUTENS, YTO
BUAUMO, SABJIACTCA PE3YJIbTATOM 3HAYUTEIHbHON UHTECHCH-
(MKaIKY MUTPAIIMOHHBIX IIPOLIECCOB B CTPAHE.

B pesysbrare mpoBeIEHHOr0 MCCIAEIOBAHUS CIEAYET 3a-
KJIFOYMTD, YTO JIEMITOCIHPO3 B CTPAHE B HACTOSIIEE BPEMSI
cran 0oJiee MONMATHOIIONMYHEIM, a 3a00JeBaHHE YacTo
BbI3bIBACTCS TECMHU CepOprHHaMI/I HCHTOCHI/Ip, KOTOpI)Ie
paHbIlIe HE BCTPEYAIIHCH.
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SUMMARY
ETHIOLOGY OF LEPTOSPIROSIS IN GEORGIA

!Mamuchishvili N., *Kuchuloria T., 2Mchedlishvili 1.,
YImnadze P., *Mirzashvili D.

National Center for Disease Control and Public Health,
2Thilisi State Medical University, Department of Public
Health; °1. Javakhisvili Thilisi State University, Department
of Public Health, Georgia

Investigation of leptospirosis was initiated in 1950s, when
the first cases in humans were detected in Gudauta rayon.
Serology test confirmed the diagnose. High level of an-
tibodies to serogroup Pomona was revealed in all cases.
Later on the infection encountered as sporadic cases, the
exception was 1986, when a large outbreak was reported
in Sukhumi. At present leptospirosis is widely spread in the
country, especially in Ajara region, where indicators of mor-
bidity recently reached 11.4 per 100 thousand population.
It is likely that warm humid climate creates exceptionally
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favorite conditions for spreading of Leptospira.

In order to determine the true magnitude of the infection in
the country a seroprevalence study was carried out in 50-
60-ies of the past century in humans, agricultural animals
and rodents. It was found that serotgroups Pomona, Ictero-
heamorrhagiae and Grippothypos prevailed in humans, Se-
rogroup L. Pomona - dominated in animals, while in rodents
the dominated serotgrouo was L. Icteroheamorrhagiae.
Similar study, conducted by us in 1990-2005 showed that
L.Pomonaand L. Icteroheamorrhagiae prevailed in humans
and rodents while L. Icteroheamorrhagiae was the only se-
rogroup isolated in gray rats, trapped in Thilisi. Infectivity
of rodants composed 70%.

Currently lesptosirosis is caused by a new serogroups of
Leptospira - L. Sejroe, namely by serotypes Wolfii and
Hardjo, L. Australis (serotype Bratislava) and L. Autum-
nalis along with the previously occurring serogroups L.
Icteroheamorrhagiae, L. Bataviae, L. Hebdomadis.

In our opinion the recent increase in leptospirosis in the
country is attributable to the improvements in diagnostics
of the infection as well as to the emergence of new sero-
groups of Leptospira, which in turn is a result of intensive
migration processes in the country.

Keywords: leptospirosis, ethiology, Georgia.
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ITUHOJIOTHYECKASA CTPYKTYPA JIEIITOCIIU-
PO3A BI'PY3UU

"Mamyunmsuin H.H., *Kyuyaopus T.C., *Muenymum-
B U.M., 'Umnanze ILT., '"Mup3amsuiaun JI. 1.

Hayuonanvnolii yenmp xonmpoins sabonesanuil u oouye-
cmeenno20 300poews; Tounucckuti 20Cy0apcmeennbiil me-
OUYUHCKULL YHUBEPCUMEm, 0enapmameHim 00uecmeeHH020
300posbsi;  Tounucckull 20¢cy0apcmeenHblil YHugepcumen
um. He. /picasaxuweunu, denapmamenm ooujecmeeHHo2o
300poswst, 1 pysus

W3zyuenue nenrocnuposa B [ py3un Haganocs ¢ 1950 roxa,
KOTJ1a OBbUTH BBISIBIICHBI IIEPBbIE CITy4yail 3a001eBaHus CPe/IH
moneit B ['ynayTckom paiione. Ceponornieckue uccienona-
HUSA IOATBEPAUIIN TUArHO3. V Bcex nepe6oneBLuHx B KpOBU
O6Hapy)KI/IBaJ'II/ICb B BBICOKHX THUTpaX aHTHUTEJIA K JICIITO-
cripam ceporpymmsl Pomona. B nanbheitniem napekius
BCTpeYajach B CHOpaan4eckux ciydasx. MckmodeHnem
6611 1986 Tog, korna B Cyxymu 3adUKCHpOBaII KPYITHYIO
BCTIBIIIKY. B HacTosiee Bpems IeNTOCINpPO3 B CTpaHe pac-
NPOCTPaHEH JA0CTaTOYHO MIMPOKO. OCOOEHHO MHTEHCHBHO
pacnpocTpaHeHo 3aboJieBaHNe B APKAPCKOM PErHoHE, Tie
B 2014 romy moka3saresb 3abojeBaemoctu goctur 11,4 Ha
100 TeICSIY HaceneHus. BUaIMMO TETUIbIi, BIaYKHBIM KITMMAT
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9TOW MECTHOCTH, CO3/IaeT UCKIIFOUUTEIILHO ONIaronpusITHbIE
YCIIOBHS JUIsl PAaCIPOCTPAHEHHUS JIENTOCIHPO3a.

Jlnst BBISIBTICHHS MaciiTaboB PeanbHOTO PacmpoCcTpaHe-
HUst 9TOoM MHQekuuu B crpane B 50-60-bIX rogax ObLIO
MPOBEICHO CEPOTIOTHUCCKOE 0OCIICIOBAHIE JIFOMICH, Celb-
CKOXO3SMCTBEHHBIX JKMBOTHBIX U T'PBI3YHOB, Ycranosine-
HO, YTO CPEIH JIOACH MPEUMYIIECTBEHHO BCTPEYATUCH
JenTocnupsl ceporpymisl Pomona, Icterohaemorrhagiae,
Grippotyphosa. Cpeau XHBOTHBIX JAOMUHHpoOBana L.
Pomona, a cpenn rpeisyHoB - L. Icterohaemorrhagiae.
HpI/I MPOBCACHNU HaMH aHAJIOTUYHBIX I/ICCJ'le}:[OBaHI/Iﬁ B
1990-2005 ronax, BBISICHUIOCH, YTO KaK CPEIU JIONIEH, TaK
U cpeaun CEJIbCKOXO3SIMCTBEHHBIX Y)KUBOTHBIX JOMUHHUPOBA-
qu L. Pomona u L. Icterohaemorrhagiae. A cpeau cepbix
KPbIC, OTJIOBJICHHBIX B T. T6I/IHI/ICI/I, BCTpE€YaJIaCh TOJBKO
L. Icterohaemorrhagiae. HUIIMPOBaHHOCTH TPBHI3YHOB
cocTanisuia mpuMepHo 70%.

B Hacrositiiee Bpemsi cpe/iu Jro/eii 3a00/ICBaHNE BHI3bIBACT-
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ALTERATIONS OF PROPERTIES OF RED BLOOD CELLS MEMBRANES PROTEINS
OF DIFFERENT AGE AND SEX VOLUNTEERS

Pruidze N., Khetsuriani R., Sujashvili R., loramashvili I., Arabuli M., Sanikidze T.

Tbilisi State Medical University, Department of Normal Anatomy; Department of Medical Physics and Biophysics;
Iv. Beritashvili Center of Experimental Biomedicine, Department of Biophysics, Georgia

Red Blood Cells (RBC) are multifunctional cells. Besides
the transport of gases they participate in the regulation of
blood clotting transport of biologically active substances
and immune complexes. RBCs play important role in the
regulation of blood flow, vascular tone, arterial and venous
blood pressure, affect platelets function [12,23]. RBCs
have the ability to modulate specific immune response
and apoptosis of activated T cells [10], prevent interac-
tion of lymphocyte with endothelium [17], and inhibit the
neutrophils’ apoptosis [5,6].

It has been shown that the rheological properties of RBCs
significantly depend on their membranes properties. Physi-
cal and chemical characteristics of the RBCs membrane, its
conformational changes are closely related to the intensity
of cellular metabolism, enzymatic and receptors activity.
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Considering the age and gender-dependent trend in the
manifestation of various diseases, as well as an important
pathogenic role of circulatory disorders, we decided to
study the age-dependent alterations of the physical proper-
ties of RBCs membrane proteins (their electric charge and
molecular weight) in healthy people of different sex (males
and females) and age.

Materials and methods. Blood of 56 healthy volunteers
(Thilisi, Georgia) of different sex and age was studied.
The patients were divided in 8 groups (7 patients in each
groups): 1 — 18-25 years old male, 2 - 18-25 years old
female, 3 - 25-44 years old male, 4 - 25-44 years old fe-
male, 5 - 44-60 years old male, 6 - 44-60 years old female;
7 — 60-80 years old male, 8 — 60-80 years old female [1].
Volunteers’ blood samples (groups 1 -6) were receiving
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from the Blood Bank of the Institute of Hematology and
Transfusiology (Tbilisi, Georgia), blood samples of vol-
unteers’ of groups 7 and 8 were collected in the regional
ambulatory center (Tbilisi, Georgia). Individuals often
consume alcohol addicts, pregnant women and patients
with chronic diseases were excluded from the study. In
groups 6 and 8 were women in menopause (was determined
according 12 months of amenorrhea [18]).

The study protocol was approved by Ethical Committee of
the Tbilisi State Medical University (protocol N39/1).

RBCs membrane proteins have been extracted from hu-
man heparinized blood acording to Novgorodseva T. P.
[1,2,4,22], modified by R. Sujashvili, I. Yoramashvili (Iv.
Beritashvili Experimental Center of Biomedicine, Thilisi,
Georgia) and their electrophoretic mobility was studied by
electrophoretic method.

For this purpose:

1. Heparinized blood was centrifuged at 3000 g for 10
minutes.

2. Lower fraction of obtained sediment was taken and
washed in phosphate buffer at a ratio of 1:10, 10mM
Na,HPO,, 1.8mM NaH,PO,, 140mM NaCl, 2.7 mM KClI
(isotonic solution) and centrifuged at 3000 g for 10 min.
3. Obtained pallet was resuspended in hypotonic solution
of 0.25% NaCl; after homogenization it was centrifuged
at 3000 g for 10 min;

4. Sedimented proteins were dried by adding acetone in
volume rata 1: 9 and centrifuged at 1000 g for 5 min;

5. Membrane proteins of erythrocytes were dissolved in
sample buffer: 0.05M Tris-HCI, 2% SDS, 10% glycerol,
0.1% bromophenol blue, pH6.8.

6. Speed of proteins mobility was studied by SDS-PAGE
method (9) using 15%gels.

The electrophoretic mobility of proteins was calculated
by the formula:

B=LR/TV sm?/\/olt min

where B — electriphoretic mobiliti; L — lenght of camera;
R- Protein displacement; T- time of the protein passage;
V- Voltage.

Statistical analysis of data was carried out using the “Sta-
tistical Package for Social Sciences (SPSS) for Windows
(SPSS version 11.0). Data were reported as mean = SD. A
significant level of 0.05 (p<0.05) was chosen to assess the
statistical significance.

Results and their discussion. The electrophoretic mobility
of RBCs membrane proteins from patients of the lower age
group is much higher and decreases with age. It should be
noted that in female patients the electrophoretic mobility
of the RBCs membrane proteins especially intensively
decreases in period of menopause (Fig. 1).
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The electrophoretic mobility of proteins usually increases
with an increase of the total charge of the protein which
depends on electrically charged amino acids content (at
physiological conditions - positively charged arginine,
lysine and negatively charged aspartate, glutamate) [24].
Electrophoretic redistribution of membrane cellular com-
ponents is the primary physical mechanism of intracellular
signaling pathways (including phospho-inositol-3-kinase
(PI3K) [1] pathway, which participates in the regulation
of RBCs functions, their proliferation and survival, cell’s
mobility and orientation) [11,17,26].

B- Electrophoretic mobility of RBC membrane proteins
(sm2Volt min)

2,000
1,800

1,600 +
1,400 -
1,200 -+
1,000 -
0,800 -
0,600 -
0,400 -
0,200 +
0,000 -+ .
1 2 3 4 5 6 7 8

groups

Fig. 1. Electrophoretic mobility of RBCs membrane pro-
teins from patients of different sex and age groups (1 — 18-
25 years old male, 2 - 18-25 years old female, 3 - 25-44
years old male, 4 - 25-44 years old female, 5 - 44-60 years
old male, 6 - 44-60 years old female; 7 — 60-80 years old
male, 8 — 60-80 years old female)

Intensively decrease electrophoretic mobility of RBCs
membrane proteins from female patients in period of
menopause indicates on estrogen related mechanism of the
regulation membrane proteins conformation and composi-
tion in females.

As it is known, the protective effects of estrogen on RBCs
are mediated via activation of membrane estrogen receptors
(ER-0, ER-B) [10]. It was shown that the ligand binding do-
main of the activated estrogen receptor (ER alpha-o) makes
the bonds with high mobile groups of membrane proteins,
such as negatively charged amino acid Asp-351-containing
group [15]. Insufficiency of estrogens in menopause may be
accompanied by reduction of estrogen receptors and hence
the bonding to the highly mobile negatively charged groups
of membrane proteins [26].

Alterations of the properties of RBCs (mechanical, electri-
cal, etc.) is considered to be one of the course of the high
level of acute cardiac events in post-menopausal women
versus pre-menopausal women and men [7]. This diffe-
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Fig. 2. The densitometry scale of RBCs membrane proteins from patients of different age (a — group 1; b- group 7)

rence partly is due to the specific distribution of RBCs to
their age (increase amount of “young” RBCs) caused by
monthly bleeding in pre-menopausal women. This propose
is proofed by the results of comparison the mechanical
properties of blood of pre-menopausal women and age-
matched men, also young and senescent RBCs [12].

On the Fig. 2a,b is shown the densitometry scale of RBCs
membrane proteins from patients of different aging
groups. From densimometric picture it follows that in
RBCs membranes from patients of alder age group high
level of the high molecular weight proteins (100-200
kDa) are manifested, low molecular weight proteins almost
completely are hydrolyzed.

The membrane proteins play important role in regulation the
shape and stability of the RBCs [10,15]. It was shown by
Piagnerelli M. et al [21], that concentration of high molecular
weight membrane proteins in most of the RBCs from critically
ill patients was more higher than in healthy volunteers.

Manifestation of high molecular weight proteins in RBCs
membranes from patients of alder age group (or critically ill
patients) may be caused to disorders of protein-protein in-
teraction mechanisms, their ubiquitinylation or oligomeri-
sation and formation of complexes of inactivated proteins
in aged RBCs [7,16,18]. These processes play important
role in regulation of the RBCs shape and stability.

Conclusion:

Identified sex- and age-related alterations of RBCs mem-
branes proteins affect the rheological properties of blood
and can be considered as the etiologic and pathogenic
markers of various diseases.
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SUMMARY

ALTERATIONS OF PROPERTIES OF RED BLOOD CELLS MEMBRANES PROTEINS
OF DIFFERENT AGE AND SEX VOLUNTEERS

Pruidze N., Khetsuriani R., Sujashvili R., loramashvili I., Arabuli M., Sanikidze T.

Thilisi State Medical University, Department of Normal Anatomy; Department of Medical Physics and Biophysics;
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Considering the age and sex-dependent trend in the
manifestation of various diseases, as well as an important
pathogenic role of circulatory disorders, we decided to
study the age-dependent changes in the physical proper-
ties of RBCs membrane proteins (their electric charge and
molecular weight) in healthy people of different sex (males
and females) and age.

Blood of 56 healthy volunteers (Tbilisi, Georgia) of differ-
ent sex and gender was studied (the patients were divided
in 8 groups (7 patients in each groups): 1 — 18-25 years
old male, 2 - 18-25 years old female, 3 - 25-44 years old
male, 4 - 25-44 years old female, 5 - 44-60 years old male,
6 - 44-60 years old female; 7 — 60-80 years old male, 8 —
70-80 years old female). In groups 6 and 8 were women in
menopause was determined according 12 months of amen-
orrhea. Individuals often consume alcohol addicts, pregnant
women and patients with chronic diseases were excluded
from the study. The study protocol was approved by Ethical
Committee of the Thilisi State Medical University.

RBCs membrane proteins have been extracted from hu-
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man heparinized blood and their mobility was studied by
electrophoretic method.

The electrophoretic mobility of RBCs membrane proteins
decreases with age of healthy volunteers, that indicates
decrease of total charge of proteins, depending on the elec-
trically charged amino acids content. In female patients the
electrophoretic mobility of the RBCs membrane proteins
especially intensively decreases in period of menopause. In-
crease of molecular weight of proteins (100-200 kDa) from
RBCs’ membranes of alder age group was manifested.

Intensively decrease electrophoretic mobility of erythro-
cytes membrane proteins from female patients in period
of menopause indicates on estrogen related mechanism of
the regulation of membrane protein conformation and com-
position in females. Increased content of high molecular
weight proteins in the RBCs membranes from patients of
older age groups may be caused to disorders of protein-
protein interaction mechanisms, their ubiquitinylation or
oligomerisation and formation of high molecular weight
complexes of inactivated proteins in aged RBCs. These
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processes play important role in regulation of the RBCs
shape and stability.

Identified sex- and age-related alterations in RBCs mem-
branes proteins affect the rheological properties of blood
and can be considered as the etiologic and pathogenic
markers of various diseases.

Keywords: red blood cells, sex- and age-related alterations,
membrane protein content.

PE3IOME

U3MEHEHHUSI CBOMCTB BEJIKOB SPUTPOILIU-
TAPHBIX MEMBPAH JOBPOBOJIBIIEB C YYE-
TOM BO3PACTA U ITOJIA

Ipynaze H.K., Xenypnanu P.I., Cynxxkamsumam P.III.,
Hopamamsuian U.B., Apadyau M.B., Canuxkunze T.B.

Tounuccruil eocyoapcmeenuviii MeOUYUHCKUll YHUugep-
cumem, 0enapmamenm HOPMAaibHOU AHaAmoMuu, oenap-
mamenm mMeOuyuHcKol gusuku u ouogusuru; Hayunoii
YeHmp dKcnepuMeHmanbroll ouomeouyunst um. M. Bepu-
maweunu, denapmamenm ouogusuxu, 1 pysus

Bo3spacTHble 1 3aBHCHMBIE OT I10J1a OCOOEHHOCTH pas3-
BUTHS Pa3INYHBIX 3a00JIeBaHUN U X MMaTOTEHETHYECKas
pOJIb B HAPYIIEHUU KPOBOOOPAIEHUS TUKTYEeT HE00XO-
JIMMOCTb W3Yy4EeHHsI U3MEHEHUH (pU3UYEeCKUX CBOMCTB
MeMOpaH 3pUTPOIUTOB Y 3AOPOBBIX JIHIl Pa3IUYHOTO
IoJIa ¥ BO3pacTa.

HccnenoBanbl 251eKTOPOGOPETHIESCKHE TOKa3aTe I OEKOB
SPHUTPOLMTAPHBIX MEMOPaH B KPOBH JOOPOBOJIBLIEB PA3HOTO
BO3pacTa u noia (n=56), npoxuBaronmx B I. Towmucu. Mc-
clielyeMblIe JIMIa B 3aBUCUMOCTH OT BO3pAcTa M 110j1a ObUTH
pasneneHsbl Ha 4 TPYTIIIBL, TI0 7 MY)KUHH U SKESHIIIH B KQKIO0H:
I rpynma —18-25 ner; Il rpynma - 25-44 ner; 111 rpymma — 44-
60 ner; 1V rpynma — 60-80 ner. B rpymmst 111 u IV Obun
BKJTFOUCHBI JKEHIIHBI C MEHOTAy301 (IPH3HAKOM MEHOTIAYy3bI
cunTanack 12-mecsiaHast amuHopest). V3 nccnepoBanist ObutH
HCKITFOYEHBI JIUI[A YaCcTO YIOTPEOISIONIHE aJIKOT0Ib, HApKO-
MaHbl, 0epeMeHHBIE 1 OOJTbHBIE Pa3INYHBIMU XPOHUUECKUMH
3aboneBanusmu. [Iporokon rccienoBanust onoopeH Komure-
TOM 3THKN TOMIICCKOTO rocyIapcTBEHHOTO METHIIMHCKOTO
yHuBepcutera (mpotokon N39/1).

MertozoM anekTpodopesa HcclieIoBalach MOJBHKHOCTD
0eJKOB, BBIICJICHHBIX M3 3PUTPOLUTAPHBIX MEMOpaH re-
MapUHU3UPOBAHHOI KPOBHU 0OPOBOJIBIIEB.

DnexTpodopeTrueckas akTHBHOCTh OCIIKOB APUTPOLIU-
TapHBIX MEMOpPaH YMEHBIIIAJIACh C YBEIUUCHHUEM BO3pacTa
TMAIMEeHTOB; O0oJiee MHTEHCUBHOE YMEHBIICHHE IEKTPO(O-
peTH‘IeCKOﬁ IIOABUXKHOCTHU 6CJ'IKOB BBISIBJICHO Y KCHIIIMH B
MeproJie MEHOMAY3bI.
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Y HOXMITBIX JIUI] YCTAHOBIICHO YBEITMYEHUE MOJICKYJISIPHOTO
Beca MeMOpaHHbIX OeskoB 3putporiuToB (100-200 k/la).

3HauUMOE YMEHbBILICHNE IEKTPOPOPETHIESCKON TOIBUXK-
HOCTH SPUTPOLIMTOB B MEPUOJl MEHOMAY3bl YKa3bIBACT HA
SCTPOTEeH-3aBUCHMBIH XapaKTep pPerysaiuu 6eJIKOBOTO CO-
CTaBa dPUTPOLIUTAPHBIX MEMOPAH Yy KEHILMH. YBEIMUCHUE
YAETHHOTO Beca OEITKOB € BEICOKOM MOJICKYIIIPHOIT Maccoit
B MeMOpaHax pUTPOIMTOB JIUII TOXKHUIIOTO BO3pACTa, 110
BCEH BEPOSTHOCTH, OOYCJIOBICHO HApYyIICHHEM MeXa-
HU3MOB B3aUMOJICHCTBUSI OENKOB, UX OJUTOMEpHU3AIUEH,
yOMKBUTHHH3AIMEH 1 00pa30BaHHEM BBICOKOMOJIEKYJISIP-
HBIX KOMIUIEKCOB B MEMOpaHax CTaperoliX 3PUTPOLIUTOB,
YTO MIpaeT 3HAYUMYIO POJIb B PEryJsiliMu UX (hOpMBI U
CTaOMIILHOCTH.

BrlsiBiIeHHBIC B JaHHOM HCCIICIOBAHUHU TIOJ- U BO3PACT-
3aBHUCHMbIC U3MCHCHHUS OCJIKOB SPUTPOIIUTAPHBIX MEMOpaH
SIBJISTFOTCSI IPHYUHON U3MCHEHHSI PEOJIOTMYCCKUX CBOMCTB
KPOBU U PaCCMAaTPHBAIOCTS B KAYCCTBE ITUOJOTHUCCKOTO
U MaTOTCHETHYECKOTO MapKEPOB Pa3BUTHUS PA3TUIHBIX
3a00JIeBaHuU.
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