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

1. CraTbs 1o/mKHa OBITH IPEJCTABICHA B IBYX SK3EMIUISPAX, HA PYCCKOM MJIM AHIINHCKOM SI3bI-
Kax, Hare4yaTaHHast 4Yepes3 MoJITopa HHTEPBasia Ha 0HOI CTOPOHE CTAHAAPTHOIO JIMCTA ¢ IMPUHOM
JIEBOTO MOJISI B TPHM caHTHMeTpa. Mcrmons3yemblil KOMITBIOTEPHBIH WPUQT I TEKCTa Ha PYCCKOM U
aHTmiickoM si3pikax - Times New Roman (Kupuaiauma), s TeKCTa Ha TPY3WHCKOM SI3BIKE CIIEAYET
ucrions3oBath AcadNusx. Pazmep mpudra - 12. K pykonucu, HarieuaraHHON Ha KOMIIBIOTEPE, TOJDKEH
ob1Th ipuitosker 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
YCBIJICHHUS (B XOJ€ OCTPBIX OIIBITOB).

4. K crarpe IOMHKHBI OBITH MPHIIOKEHBI KPAaTKOE (HA MOJICTPAHUIIBI) PE3IOME Ha aHTIINHCKOM,
PYCCKOM M Ipy3UHCKOM $I3bIKaX (BKJIIOUAIOIIEe CICAYIONINE Pa3ieibl: IeJh UCCIEOBAHNS, MaTepral U
METOJIbI, PE3yJIBTaThl M 3aKIJIFOYCHUE) U CITUCOK KITFoUeBbIX ciioB (key words).

5. Tabnmuip! HEOOXOIUMO MIPEACTABIISITE B ITe4aTHOH popme. DoTokonnu He MpuHUMaroTcs. Bee
uu(ppoBbIe, UTOTOBbIE U MPOLEHTHBIE JAHHbIE B TA0JHMIAX J0JKHBI COOTBETCTBOBATh TAKOBBIM B
TeKcTe cTaThbu. Tabnuibl U rpad)uKu TOJKHBI OBITH 03araBIeHbI.

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 JKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B kxoHIle Ka)XI0H OpUIMHAIBHOM CTaThU MPUBOAUTCS Oubanorpaduyeckuil cnucok. B cnmcok nure-
paTypbl BKIIOYAIOTCS] BCE MaTe€pHalbl, HA KOTOPbIe HMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIISIETCS
B a1(paBUTHOM IOpsiAKE U HyMepyeTcs. bubnmorpaduueckoe onucanne IUTepaTypbl COCTaBIsSeTCs Ha
A3bIKE TEKCTA JJOKyMEHTa. B crmcke simTeparypsl CHauana NpUBOASTCS PadOTHI, HAIMCAHHBIC 3HAKAMHU
Ipy3MHCKOro andaBuTa, 3aTeM KUPWUIHLECH 1 narnHuned. CChUIKM Ha LIUTHPYEMble paObOThl B TEKCTE
CTaThH JAIOTCS B KBAJPATHBIX CKOOKaX B BUJE HOMEPA, COOTBETCTBYIOLIEMY HOMEPY JaHHOM pabOTHI B
CITUCKE 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 3aBEPEHHBIE MOJIHICHIO U NIEYaThIO.

10. B KoHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHa U OTYECTBA, YKa3aHbl CIIyKeOHBIH M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHbIe KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOHKHO MPEBBILIATH IISITH 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
M3aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3AHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IMPaBUJI CTATbU HE PAaCCMaTPUBAIOTCH.




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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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.

mRNA TLR2 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 kDNA 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 Taq 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,O.

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

MEJTUIIMHCKUE HOBOCTHU I'PY3UU
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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 mRNA
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.
mRNA TLR2 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 mRNA TLR4 level
in the endometrium of women with endometriosis is 4,17
times higher that of the control. The comparison of expres-
sion levels of mMRNA 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 1+

25 +

20 1+

i

Relative Normalized Expression

inll

TLR2
Target

[=c¢
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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%) II 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

SKCIHPECCHS mRNATLR2 u TLR4 B TKAHHU JH-
JOMETPHUSA Y )KEHIIIMH C DHAOMETPHO30M,
ACCOIIMMPOBAHHBIM C BECIIVIOAUEM

Kosauasb I /1., Yonsik B.B., Kambimnbriii A.M.

bykosunckuii cocyoapcmeerntbiil MeOUyuUHCKULL YHU8epCu-
mem, Yeprosyuwl, JIb808CKULI HAYUOHATLHBIN MEOUYUHCKUL
yrusepcumem um. /1. Ianuykoeo, 3anopooicckuil 2ocyoap-

CMBEeHHbLIL MeOUYUHCKUL YHugepcumem, Ykpauua

OHIOMETPHO3 SBISETCS 3HAYMMON MEIUIMHCKON M co-
LUATTbHON POOIEMOH, TaK KaK ITOpaskacT )KEHIIMH PETpo-
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JYKTUBHOTO BO3pPacTa W BBI3bIBAET OECIIONNE, KOTOPOE
XapakTepu3yeTcsi HU3Koi 3(pPEeKTUBHOCTRIO JicucHus. B
nocieaHee BpeMsi 0OJbIIOe BHUMAHKE YJCNSEeTCsl MeXa-
HU3MaM BPOXKJIEHHOTO MMMYHHTETa, KaK BO3MOYKHBIM
MeuaTopaM pa3BUTHS SHIOMETPHO3a U MUIIICHSAM Tepa-
niu. B pabote onmcansl nccieaoBanus ypOBH KCIIPECCH
MPHK TLR2 1 TLR4 B TKaHU 3yTOIMMYECKOTO YHIOMETPHUS
Y JKCHILUH C 9HIOMETPHUO30M 1 OECIIONUEM B CDABHEHUH C
JKCHIIUHAMH ¢ OCCILIOANEM TPYOHOTO XapaKkTepa C IeIIbI0
onpenenenus ponu TLR2 u TLR4 B pa3zsutiu Oecruionust
pu 3HAOMeTpuo3e. VcenenoBanus NpoBOAMINCH C HUC-
nosb3oBanueM Merona [P pean-taiim. Pesynsrare! uc-
CIIeZIOBaHUS CBUICTEIILCTBYIOT O TIOBBIIICHUH 3KCIIPECCUH
TLR2 u TLR4 (ocobenno TLR2) B Tkanu sHIOMETpHS
JKeHIIUH C 3HJ0MeTpuo3oM. IlonydeHHble TaHHBIC yKa-
3bIBAIOT Ha 3HauMMyto ponb TLR2 u TLR4 B passutun
9H/IOMETPHOUIHBIX HKTOMUHN M Oecrionus y >KeHIIUH C
9H/IOMETPHO30M.

6gbogdy

mRNA TLR2 s TLR4 gJl3églos gbomdg@@oygdols
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3 3MgoE00, 3. htdosgo, . gododbo

bd993mg060L Lobgedfogm Lodgooigobm  ¢boggm-
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