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

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

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

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

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

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

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

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

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

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOMAATCS B OPUTHHAIBHON TPAHCKPUIILINH.

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

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

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

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

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

Hpﬂ HApymI€HUH YKa3aHHbIX IMPaBUJI CTATbU HE PaCCMaTPUBAIOTCH.




REQUIREMENTS

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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THE ROLE OF POLYMORPHISM ASP299GLY OF THE GENE TLR 4
IN PATIENTS CO-INFECTED WITH HIV/HCV

Yurko K., Kozko V., Solomennik A., Bondar O., Sokhan A., Gavrylov A.

Kharkiv National Medical University, Department of Infectious Diseases, Ukraine

Human immunodeficiency virus (HIV) and hepatitis C virus
(HCV) cause common viral infections that cause significant
morbidity and mortality, which have an impact on the demo-
graphic situation in Ukraine [4,5]. Chronic hepatitis C (CHC) is
diagnosed in 60-90% of HIV-infected patients, due to the com-
mon virus transmission routes. Co-infection with HIV/HCV is
an important public health problem, since viruses, acting syner-
getic, accelerate the progression of liver disease [7].

Recent research suggests that adipose tissue is not merely a place
to store triglycerides (TG) and lipids, but also an endocrine organ
that synthesizes about 30 types of proteins that are regulators of
various body functions, including the immune response. As part of
the cell membranes of adipose tissue were identified receptors of
innate immunity - Toll-like receptors (of TLRs) and was installed
their significant role, particularly TLR4 in the development of im-
mune reactions, type 2 diabetes, atherosclerosis [9]. Polymorphism
Asp299Gly of TLR4 gene contributes to disruption of the insulin
action in hepatocytes, leads to the immune reactions, obesity, in-
creased secretion of cytokines and, consequently, to disruption of
lipid and carbohydrate metabolism [1,6]. The presence of geno-
type Asp/Gly TLR4 is a factor of the progression of HIV infection
[8]. The relationship was established between the polymorphism
Asp299Gly of TLR4 gene and high HIV viral load, susceptibility
to HIV-associated infections. However, data about the importance of
TLR4 gene polymorphism Asp299Gly in the development of metabol-
ic disorders in patients co-infected HIV/HCV need to be clarified [2,3].

Thus, so far the concepts of development of metabolic disor-
ders in patients co-infected HIV/HCV have a contradictory char-
acter, their clinical and laboratory diagnostic criteria aren’t finally
formed, which substantiates the relevance of this scientific work.

Material and methods. Studies have been conducted on a
clinical basis of the Department of Infectious Diseases of Kh-
NMU - Kharkiv Regional Clinical Infectious Hospital and the
regional center for prevention and control of AIDS in Kharkiv
for 2010-2017. During the study were guaranteed the rights and
freedoms of patients that are prescribed by the Helsinki Decla-
ration, International Conference on Harmonisation (ICH), and
complied with the standards of Good Clinical Practice (GCP).

Original researches (values of cytokine profile, mineral, lipid,
carbohydrate, purine metabolism and acute phase proteins) were
conducted twice - before treatment and after 6 months from its
beginning, and common researches - every 1-3 weeks.

The diagnosis of chronic hepatitis C has been set according
to the classification of chronic hepatitis, which was proposed
at the International Congress of Gastroenterology (Los Angeles,
1994). Verification of the diagnosis was based on clinical and
biochemical data, detecting anti-HCV: anti-HCV IgG, anti-HCV
core IgG, anti-HCV NS-3, -4, -5 IgG, IgM anti-HCV by enzyme-
linked immunosorbent assay (ELISA) (CJSC «Vector-Best»), the
HCV RNA in the blood serum with the genotyping using qualita-
tive and quantitative methods of polymerase chain reaction (PCR)
(«SPE DNA Technology»). Diagnosis of HIV infection in all pa-
tients was made according to the clinical classification of HIV in-
fection in adults and adolescents (WHO, 2010) after examinations
on the presence of specific antibodies to HIV by ELISA and the
subsequent confirmation of their specificity by immunoblotting.
HIV-1 RNA level were determined by quantitative PCR.
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The program of a general clinical examination of patients in-
cluded: evaluation of complaints and medical history information
with a detailed analysis of medical records; physical examina-
tion; peripheral blood test with using hematology analyzer ABX
PENTRA 60C Plus (HORIBA ABX Diagnostics Inc., France);
the number of CD4+, CD3+ and CD45+ was determined by flow
cytometry with using the immunophenotyping method on the
cytofluorometer EPICS™ XL ™ (Beckman Coulter, USA) in the
clinical diagnostic laboratory of the regional center for preven-
tion and control of AIDS in Kharkiv. Serological and molecular
genetic studies for the presence of markers of viral hepatitis C
(HCV RNA, anti-HCV), B (HBsAg, anti-HBcAg IgG, IgM) and
A (anti-HAV Ig M) also were carried out to the patients.

To determine the polymorphism Asp299Gly of TLR4 gene in pa-
tients co-infected HIV/HCV was performed the taking of the buccal
epithelium. Studies were conducted in two stages: on the first stage
was separated DNA from the samples using a set of «Separating of
DNA from epithelial swabs and scrapings on magnetic particlesy
(Silex-M, Moscow, Russia), on the second - genotyping was per-
formed. Analysis of TLR4 gene Asp299Gly polymorphism was
performed by determining restriction fragment length polymor-
phism. DNA amplification was performed using a set of the «DNA
amplification» (Silex-M, Moscow, Russia) on a thermocycler BIS.

We observed 47 patients co-infected with HIV/HCV. Among
the examinees were 21 women (44,7 %), men — 26 (55,3 %). The
median age was 36,2+2,4 years with a range of 21 to 52 years.
The group of the population control for genetic studies included
32 healthy individuals (men — 17, women — 15) between the ages
of 19 to 60 years (mean age — 31,6+1,3), which are indigenous to
Kharkiv and are Ukrainians by nationality.

General requirements for the including of patients in the study:
the free informed consent for participating, the time of observation
at least 3 months, a moderate degree of HCV activity; antiretroviral
therapy with zidovudine, lamivudine and efavirenz. General criteria
for the excluding of patients from the study: cancer and autoimmune
pathology, tuberculosis, pregnancy, using the injection drugs at the
time of the study, HCV antiviral therapy. According to age, gender,
the presence of co-morbidities, the HCV genotype, clinical stage of
HIV-infection groups were comparable.

The research results are processed by the method of variation
and correlation statistics with the using of computer programs.
The authenticity of differences was determined using Student’s
t test (t). To predict the development of metabolic disorders was
used the ratio odds (OR) with the evaluation of 95 % of the con-
fidence interval (CI). Correlation analysis was performed by the
method of Spearman (Kendall). In statistical data processing was
used a personal computer with a application package «Microsoft
Excel 2010» (Microsoft Corporation) and an additional set of
statistical analysis software (Statistica 10.0 for Windows). Differ-
ences were considered statistically significant at p<0,05 [10].

Results and their discussions. Overall 47 patients co-infected
with HIV/HCV were examined. Among the examinees were 21
women (44,7 %), men — 26 (55,3 %). The median age was 36,2+2.4
years with a range of 21 to 52 years. The group of the population control
for genetic studies included 32 healthy individuals (men — 17, women
— 15) between the ages of 19 to 60 years (mean age —31,6+1,3), which
are indigenous to Kharkiv and are Ukrainians by nationality.
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Detected disorders of cellular and cytokine components of
immunity, mineral, lipid and carbohydrate metabolism in pa-
tients with co-infection HIV/HCV necessitates the definition of
pathogenetic mechanisms of their development. HCV and HIV
can activate the innate immune receptors in the liver.

To determine the influence of innate immunity in the develop-
ment of metabolic disorders was investigated polymorphism Asp-
299Gly of TLR4 gene in patients co-infected with HIV/HCV. It
was found that in patients co-infected HIV/HCV polymorphism
Asp299Gly of TLR4 gene is more common than in healthy donors
(p<0,05). Numerous correlations of the polymorphism Asp299Gly
of TLR4 gene with indicators of different types of metabolism con-
firms its leading role in the development of metabolic disorders in
patients co-infected with HIV/HCV. In particular was determined
a strong direct relationship between the polymorphism Asp299Gly
of TLR4 gene in patients co-infected HIV/HCV and content of in-
sulin (r=0,66; p<0,001), immune reactions (r=0,66; p<0,001), the
absolute number of SD45+ of T-lymphocytes (r = 0,45; p<0,001),
moderate direct relationship with the content of TNF-a (1=0,32;
p<0,05), CRP (r = 0,34; p <0, 05), the absolute number of CD3+ of
T-lymphocytes (r=0,34; p<0,05), triglyceride levels (r=0,39; p<0,02).
In addition, there is an inverse relationship between the polymorphism
Asp299Gly of the gene TLR-4 and the content of Zn (r=-0,34; p<0,05),
the relative number of CD4+,% (1=-0,32; p<0,05).

During the statistical analysis by Pearson’s criterion 2, it
was found that in patients co-infected HIV/HCV with the poly-
morphism Asp299Gly of TLR4 gene: content of TNF-0>9,7
pg/ml (x2=6,81; p<0,001), Zn <12,6 mcmol/l (¥2=5,9; p<0,01),
triglycerides > 2.92 mmol/l (y2=4,78; p<0,01), insulin >14,5
mU/ml (32=8; p<0,001), the absolute number of CD3+ and
CDA45+ of T-lymphocytes >2460 (¥2=12,03; p<0,01) and the
index of immune reactions >4,5 (¥2=16,25; p<0,001), which
allows to recommend them as additional diagnostic criteria for
metabolic disorders.

The prediction of metabolic disorders in patients co-infected
HIV/HCV is important because it helps to carry out an in-depth
comprehensive diagnosis in individuals with increased risk of met-
abolic disturbances and timely start correction of disorders in these
patients. In the light of conducted intra- and intersystem analysis
of correlations, it was developed a system of metabolic disorders
monitoring in patients co-infected with HIV/HCV. If the homozy-
gous Asp/Asp genotype of TLR4 is found in patient, the risk of met-
abolic disorders is defined as the minimum. If the polymorphism
Asp299Gly of TLR4 gene is detected, the high risk of developing
of the metabolic disorders is determined (OR=23,3; p<0,05), which
requires an in-depth examination for the diagnosis of metabolic dis-
orders and their correction in patients co-infected with HIV/HCV.
The following indicators are particularly informative: index of im-
mune reactions, the contents of insulin, C-reactive protein (CRP),
TNF-a, Zn and triglyceride by which the diagnosis and follow-up
control of metabolic disorders in patients co-infected HIV/HCV
were made with an interval of 6 months.

The results of the researches allowed to propose a scheme of
development of metabolic disorders in patients co-infected HIV/
HCV with polymorphism Asp299Gly of the gene TLR4.

According to the diagram, in patients co-infected HIV/HCV
with polymorphism Asp299Gly of TLR4 gene under the action
of HIV and HCV the activation of nuclear transcription factor
(NF-kB) happens, which enhances production of proinflamma-
tory cytokines, namely, TNF-a, IL-1f and IL-6. The deficiency of
antioxidants, in particular, Zn, Mg, ceruloplasmin also promotes
activation of NF-kB. As a result, against the background of the
deficiency of Mg (insulin receptor molecule is a Mg-dependent

protein) in conditions of immunodeficiency occurs interrupting
© GMN

of the intracellular signaling pathway of insulin (signal transfer
from receptor to insulin), resulting in the development of insulin
resistance, which are characterized by disorders in carbohydrate
and lipid metabolism, gain of the lipolysis of adipose tissue, in-
creased synthesis and release triglyceride from cells, free fatty
acids (FFA) and their increased delivery to the liver, leading to
the appearance and progression of hepatic steatosis in patients
co-infected with HIV / HCV.

HIV/HCV Hiher Apoptosis
fatty acid
1 thyroglobulin
TLR4 _17

| Antioxidants (Zu, NF.kg | | 1 Lpolysis of || Hepatic
Mg, ceruloplasmin) adipose tissue steatosis

T Cytokines (IL-1p, Immune | Mg

TNF-a, IL-6), CRP reactions

Fig. Diagram of metabolic disorders in patients co-infected
HIV/CHC with polymorphism Asp299Gly of TLR4 gene

Thus, the results of research found that despite the diversity of
the pathogenesis of metabolic disorders in patients co-infected
HIV/HCYV, the central place occupy disorders of the cytokine
immunity (overproduction of proinflammatory cytokines (TNF-
alpha, IL-1.beta, IL-6) ), mineral (deficit Zn i Mg), carbohydrate
(insulin resistance) and lipid (hypertriglyceridemia) metabo-
lism, and the main pathogenetic mechanism of their develop-
ment is a polymorphism Asp299Gly of the gene TLR4.

Conclusions. 1. In patients co-infected HIV/HCV appears
significantly more frequent the polymorphism Asp299Gly of the
gene TLR4 (32 = 4,5; p<0,05) when compared with healthy do-
nors, which plays a significant role in the development of metabolic
disorders, such correlation is confirmed by those relationships: a
strong direct relationship between the polymorphism Asp299Gly
of TLR4 gene and the content of insulin (r = 0,66; p<0,001), insulin
resistance (1=0,66; p<0,001), the absolute number of CD45+ of T-
lymphocytes (=0 45; p<0,001); a moderate direct relationship with
the content of TNF-a (1=0,32; p<0,05), CRP (r=0,34; p<0,05), the
absolute number of CD3+ of T-lymphocytes (1=0,34; p<0,05), the
content of triglyceride (r=0,39; p<0,02), moderate inverse relation-
ship with the zinc content (r = -0,34; p<0,05 ), the relative number
of CD4 +,% (r=-0,32; p<0,05).

2. The system of monitoring of metabolic disorders in pa-
tients co-infected HIV / HCV has been developed based on the
determination of polymorphism Asp299Gly of TLR4 gene ,the
presence of which indicates a high risk of developing metabolic
disorders (OR = 23,3; p<0,05) and requires further examination
as follows: the follow-up control of immune reactions index, the
content of insulin, TNF-a, CRP, zinc and triglyceride with an
interval of 6 months, which will allow for the timely diagnosis
and monitoring of metabolic disorders.

3. The concept of development of metabolic disorders in pa-
tients co-infected HIV/HCV with polymorphism Asp299Gly of
TLR4 gene has been developed, which is based on long-term
persistence of the virus with inhibition of cell-mediated immu-
nity (decreased levels of CD4+ and CD45+ lymphocytes in the
blood), depletion of antioxidant protection (reduction of zinc,
magnesium, ceruloplasmin), against the background of the
activation of NF-kB, which promotes overproduction of pro-
inflammatory cytokines (TNF-a, IL-1p, IL-6), CRP, under the
conditions of magnesium deficiency leads to the development
of metabolic disorders, immune reactions and progression of
hepatic steatosis.

139



REFERENCES

1. Bassendine M. F., Sheridan D. A., Bridge S.H. et al. Lipids
and HCV // Semin. Immunopathol. 2012. 31: 1755-1762.

2. Dubinskaya G., Sizova L., Koval T. Kovalyova E. , Kayda-
shev . Clinical and genetic predictors and prognostic model of
rapidly progressive hepatic fibrosis in chronic hepatitis // Geor-
gian Medical News. 2016. 7-8 (256-257): 37-45.

3. Khattab M. Association between metabolic abnormalities and
hepatitis C-related hepatocellular carcinoma // Ann Hepatol.
2012; 11(4): 487-494.

4. Kozko V., Iurko K., Krasnov M., Davydova T. Characteristics
of the HIV epidemic in Ukraine // Provizor 2010; 23: 7-12.

5. Longo D., Fauci A. Harrison’s Gastroenterology and Hepatol-
ogy. McGraw-Hill Professional. 2010; 738.

6. Marra F., Tacke F. Roles for chemokines in liver disease. Gas-
troenterology. — 2014; 114: 577-594.

7. Mascolini M. DAAs for HCV/HIV coinfection: lots more to
learn // Research Initiative. 2014; 19: 5-19.

8. Megan C. HIV Infection and TLR Signalling in the Liver / C.
Megan, K. Visvanathan, R. Lewin // Gastroenterology Research
and Practice. 2012. 12: 91-98.

9. Rehermann B. Pathogenesis of chronic viral hepatitis: differential
roles of T cells and NK cells // Nat. Med. 2013; 19 (7): 859-868.
10. Zosimov A. System analysis in medicine. Kharkov: Torna-
do, 2000; 82.

SUMMARY

THE ROLE OF POLYMORPHISM ASP299GLY OF
THE GENE TLR 4 IN PATIENTS CO-INFECTED WITH
HIV/HCV

Yurko K., Kozko V., Solomennik A., Bondar O., Sokhan A.,
Gavrylov A.

Kharkiv National Medical University, Department of Infectious
Diseases, Ukraine

For the first time it was conducted complex research of metabolic
disorders in patients co-infected with HIV/HCV and was shown
that they are characterized by disturbances of mineral, lipid and car-
bohydrate metabolism types. It was established significantly higher
values of indicators of mineral, lipid and carbohydrate metabolism
types in patients co-infected with HIV/HCV compared with pa-
tients with chronic hepatitis C and HIV-infected persons.

In patients co-infected HIV/HCV appears significantly more
frequent the polymorphism Asp299Gly of the gene TLR4 (x2 =
4,5; p<0,05) when compared with healthy donors, which plays a
significant role in the development of metabolic disorders, such
correlation is confirmed by those relationships: a strong direct re-
lationship between the polymorphism Asp299Gly of TLR4 gene
and the content of insulin (r = 0,66; p<0,001), insulin resistance
(r=0,66; p<0,001), the absolute number of CD45+ of T-lympho-
cytes (r=0 45; p<0,001); a moderate direct relationship with the
content of TNF-a (r=0,32; p<0,05), CRP (r=0,34; p<0,05), the
absolute number of CD3+ of T-lymphocytes (r=0,34; p<0,05),
the content of triglyceride (r=0,39; p<0,02), moderate inverse
relationship with the zinc content (r = -0,34; p<0,05 ), the rela-
tive number of CD4 +,% (r = -0,32; p<0,05).

The system of monitoring of metabolic disorders in patients co-
infected with HIV/HCV based on the definition of polymorphism
Asp299Gly gene TLR4, the presence of which indicates a high risk
of metabolic disturbances (OR=23,3; p<0,05) and requires further
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investigation, namely the definition of an index of insulin resis-
tance, insulin levels, TNF-a, C-reactive protein, zinc and triglycer-
ide levels in dynamics at intervals of 6 months that allow for timely
diagnosis and correction of metabolic disorders.

Keywords: chronic hepatitis C, HIV infection, HIV/HCV
coinfection, cytokines, trace elements, lipid and carbohydrate
metabolism.

PE3IOME

POJIb TIOJIMMOP®U3MA ASP299GLY I'EHA TLR 4 Y
HAIMEHTOB C KO-UHO®EKIIUEN BUU/HCV

IOpko E.B., Ko3bko B.H., Cosiomennuk A.O., bonnaps A.E.,
Coxanb A.B., I'aBpuios A.B.

Xapvrosckuil HAYUOHATLHBIU MEOUYUHCKUL YHUBEPCUMEM, Ka-
eopa ungexyuonnvix Gonesneil, Yxpauna

IMpoBeneHo KOMIUIEKCHOE HCCIEAOBaHME MeTaboinye-
CKMX HapyLIeHHH y NalHUeHTOB, Ko-uHpuimpoBaHueix BUY/
HCV. VYcraHoBIeHO 3HAUMTENBHO 00Jee BBICOKOE 3HAUCHUE
HoKa3aresieil MHHEepalbHOTrO, JIMITUIHOTO U YIJICBOAHOTO 00-
MEHOB y TalueHToB, Ko-uHpuuuposanusix BUY/ HCV B
CpaBHCHHHU C MNalUEHTaMH C XPOHUYECKUM ICIIaTUTOM Cu
BUY-nndunmpoBaHHBIMHU.

V naupenros, nHumposanHeix BUY/HCYV, Ooree yacto Bo3HH-
kaeT nonmmophusm Asp299Gly rena TLR4 (32=4,5, p<0,05) B cpas-
HEHHH CO 3/I0POBBIMH JIOHOPAMH, YTO MIPACT 3HAYUTENIBHYIO POJIb B
Pa3BUTHH METaOOIMYECKUX PACCTPOICTB M MOIATBEP)KIACTCS CIISTy-
IOIIMMU  KOPPEIILUAMU: CUWJIbHAS TIpsAMast CBS3b MEXKIY IOJIMMOP-
¢u3mom Asp299Gly rena TLR4 u coneprxannem nncynuHa (1=0,60,
p<0,001), nmmynubIME peakimsivu (1=0,66, p<0,001), aGcomroTHbIM
upicsioM CD45+ T-mmvdorros (1=0,45, p<0,001); ymepenHast tpsivast
cBs13b ¢ coneprkanneM TNF-a (1=0,32,p<0,05), C-peaktuBHOro Oeika
(=0,34, p<0,05), abcomotHbM KormaecTBoM CD3+ T-mmmMdormron
(r=0,34, p<0,05), coneprxanuem Tpurmuepuaa (1=0,39, p<0,02); yme-
PpeHHast oOparHas CBsI3b C coneprkanueM muHkKa (1=-0,34; p<0, 05), ot-
HocuTebHbIM urciiom CD4 +% (1=-0,32; p<0,05).

CucreMa MOHHMTOPUHIa METaOONMUYECKUX HapyHIeHUH y
BUY/HCV ko-vHPUIMPOBAHHBIX MALMEHTOB HA OCHOBE OIIpe-
nenenus noaumopdusma Asp299Gly rena TLR4, nannune ko-
TOPOro yKa3bIBae€T Ha BBICOKUI PHCK METa0OJINYECKUX Hapy-
mennit (OR=23,3, p<0,05), TpedyeT naibHeiIIero u3yueHus, B
YAaCTHOCTH, OIPE/ENICHUs] UHIEKCA MHCYJIMHOPE3UCTCHTHOCTH,
nokasareseil ypoBHs uHcynuHa, TNF-o, C-peakTuBHOro 0eika,
LMHKA U TPUDIMLIEPUIOB B IMHAMHUKE C HHTEPBAJIOM B 6 MeCs-
IIEB, YTO IO3BOJIUT CBOEBPEMEHHO JIMAarHOCTHPOBATh U KOPPEK-
THPOBATh HAPYILICHHUS] 0OMEHA BEIIECTB.

“9boydy

TLR 4 3960 ASP299GLY 3mgn0dm@egobdol Gmeao 3s530-
969330 s0g/ HCV 3mobggdizoom

3- 0930, 3. 30bgm, 5. Logmdghogo, m. dmbos®o,
o, beobobo, o, gog®ognmgo

bo®gmgols gmmgbymo bsdgooiobm 9bogg@lodgdo, 0b-
B9J3090 ©oogoEgdsms oMYA, 3Mo0bs
ho@o®gdyemos 39@sdmey®o s®®ggg900l 3mddagd-

bydo gganggs 0g/HCV 3mobgozodgdygmm 353096690 do.
o gbognos  dobg@ogy®o, @odoy®o ©s bobdom-
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Tyeomgsbo (3300l dgg3dom domsgo dohggbgdargdo sog/
HCV 3m0bgogodmgdgan 35309669330  JoOmbogygemo C
3935303 0m s 503-065303009d 9@ 35:3096@gomsb  Tg-
©MHJd0m.

50g/HCV 0bgozodgdyge 3530960 9dd0  xobddmgen
©mbm®Mgdmsb  Ygoodgdom 393G  PRA®m  bIodow
30m5M©gds TLR 4 2960l ASP299GLY 3marodmdgobdo
(x2=4.5, p<0,05), G5 36033b9amgob @M@l sl gdls
39300mmy®o  EsM®gg39d0l  aobgomomgdsTo.  sdsls
>obBYMgdl dgdpgyo 3m@garsogdo: dgrog@o JoMs-
300 3ogdodo TLR 4 5960l ASP299GLY 3mgnodm@e3ob-
s o 0blymobol gdzggemdsls  (1=0,66, p<0,001),
0996960 @gsdizogol (1=0,66, p<0,001), CD45+ T- @odgm-
30HgOol  SObme gY@ Gomwgbmdsls (r=0,45, p<0,001)
Yo@ol; bmdogHo Jo@esdodo 3ogdodo TNF-a- dgdig-
geomdols (r=0,32,p<0,05), C-dgsJdogar  Gogosl (1=0,34,

p<0,05), CD3+T-@03gm3E0d ool sdbmmada®  Gomog-
bmdsls (1=0,34, p<0,05) s F@oaaoigdowgdols Vgd-
390l dm@ols (1=0,39, p<0,02); bmdog®o 3593533060
0000l 9933390 mdsbs (1=-0,34; p<0,05) ©s CD4+,% Jg-
RBoA©Jo0m HomE bmdal Jm@ol (r=-0,32; p<0,05).

>0g/HCV 3mobggozodgdygemo  353096@ 900l dgBodm-
@0 oMM393900L dmbo@dm@obaols LolBgds TLR 4 o 9-
60l ASP299GLY 3meo0dm®gobdol aoblsbmg@ols Loeggyd-
3920y, Gobo o@Lgdmdsz IgBodbmmydo oM®gg3900L
dowoan Molgbg (OR=23,3, p<0,05) doygmomngdl,dmombmgls
3320930L goaMdgangdsls 58 dodsMmmn e gdom, 39Mdm, 0b-
bge0b@gbolRgbBmools, 0blyeobol, TNF-a-U, C- @953
Bog@o 3ool, mgmools s GMogmoigdogool wm-
6ol 20blobwg®sl ©obsdogsdo 6-mgosbo 0b@g@mgomom,
@o3 9bOPbggeymal bogmog@gosms gmol s®®gg-
30l @OMYE ©osabml@ogsls s dob gmdgdiosb.

CPABHUTEJIbHASI OLIEHKA HLA-AJUIEJIEN )KUTEJIEM PECITYBJIUKHA KASAXCTAH
U MUPOBOM BA3bI IAHHBIX "ALLELE FREQUENCIES IN WORLD POPULATIONS"

'Bypkur6aes JK.K., 'A6npaxmanosa C.A., 'Mmammaes .M., *YTeynues E.C., *Msip3aryinoBa A.O.,’Cakranos A.K.

'Hayuno-npouzeodcmeennbviil yenmp mpancgysuonozuu, Acmana; ’Kazaxcmanckuii MeOuyuHcKull ynugepcument,
«Buicwasn wkona obujecmeennozo 30pagooxpanenusny, Anmamol, Kazaxcman

Jns renoB HLA-cucTteMbl XapakTepeH BBICOKHII IMOJIU-
MOP(]U3M, KOTOPBIH ONpeaesseTcs CylecTBOBAHUEM MHOXe-
cTBeHHbIX aneneil. [lo cocrosnuto Ha nexadps 2017 . u3-
BecTHO 0 12631 annensx HLA knacca I u 4 700 HLA annensx
kmacca II [5].

B Kasaxcrane 153 amnens HLA xnacca I u 78 HLA anneneit
Kiacca 11 [2].

KonnuecTBo BBIBISEMBIX CHELU(pUYIHOCTEN ameneil mpo-
JIOJKAeT pacTH B PasHBIX BapuaHTaX M codyeTaHUsX. Bmecte ¢
TeM, Y KOHKPETHOTO MHIMBHA MOXET ObITh JBa ajjiess Kax-
noro u3 HLA-10KycoB min O1uH B cly4ae TOMO3UTOTHOCTH (110
OHOMY Ha Ka)KAbIM U3 MapHBIX XpoMocoM) [3,6,7].

[Monumopu3M IeHOB MMMYHHOTO OTBETA, JBHKUMBIH MH-
KpPO- U MAaKpOIBOJIOLHOHHBIMH (DAKTOpaMH, B KOHKPETHBIX
YCJIOBHUSAX NPHUBOIUT K (HOPMUPOBAHMIO I'eHO(OHMAA MOILyIs-
LUH, XPAHSAIIETO NMaMATh O BOMHAX, MUTPALUAX U MHUIEMUX,
MEePEeXUTHIX Hapopamu. KoMOuHaumu amenei, 3aKpernuBLIn-
ecsi B CHIIy OMOJIOTMYECKOH IIeJeco00pa3HOCTH Cpeny Mpen-
CTaBUTENE TeX WM MHBIX 3THUYECKHX TPYI, ONPEAENSIOoT
aJlaNTallMOHHBIH MOTEHIMAN YeJIOBEeKa M HaWIy4IIuM 00pa3oM
obecrieunBaroT ero 6nodezonacHocts. CoxpaHeHue pasHoobpa-
311 IMMYHOT€HOMA, HEOOXOANMOTO /I BBIXKUBAHHS YEIOBEKa,
MIPOUCXOJUT Ha MOMY/ALHOHHOM ypOBHE. YCTaHOBJIEHUE MEXK-
U BHYTPHIIOMYJISAIIMOHHOTO HOIMMOP(H3Ma TeHOB MMMYHHOTO
OTBETA BAKHO JUIsi OMOMEIUIIMHCKOI HayKH, 0COOEHHO MHOTO-
HAIMOHAJBHBIX rOCYIapcTs [5].

CormacHO naHHBIM «AreHTcTBa Pecrybmuku Kazaxcran mo
CTaTUCTHKe» M uToraM HalyoHaneHOH mHepenucu HaceleHHs
2009 r., Ha TeppuTtopun KaszaxcraHa NMOCTOSHHO HpPOXXHBAIOT
npeacrasuteny 125 Hauuit u HapoxHocTei. Cpenu HUX Haubo-
Jiee MHOTOYMCIICHHBIMH SIBIISIIOTCS 7 3THOCOB: Ka3aXH, PyCCKHE,
y30€KH, YKpauHIIbl, YITYpbI, TaTapbl © HEMIIbI [4].

Pesynprater HLA-uccnenoBaHuss WUrparoT 3HaYUMYIO POJb
B TOMYISIMOHHOW TE€HETHKE, CIIOCOOCTBYs YCTaHOBIEHHIO

© GMN

apeajoB pacnpocTpaHeHUs pa3nuuHbiX HLA-aHTUreHOB B Ka-
3aXCKOH TOIYJALMU, a TAaKXKe B Pa3BUTHUM TPAHCILIAHTALUK
reMorno3tTuyeckux crBojoBeIX kietok (I'CK) B Pecybnuke Ka-
3axcraH (PK) [2].

Llenbio nccnenoBanus siBUIach cpaBHUTeNbHAs onlenka HLA-
amneneil sxuteneil Pecry6nuku KasaxcraH m MupoBoil 6a3bl
nanHbix Allele frequencies in world populations.

Marepuan u meronbl. O6cnenoBansl 2283 NOTEHIHATBHBIX
noHopoB I'CK KazaxcTana, y KOTOpBIX BBISIBIEHO Hanuuue 4566
aHTUTEHOB Mo nATH Jokycam HLA- A, B,C, DRB1, DQBI. Tu-
HNHMPOBaHUE MPOBOJMIN MOJIEKYIIPHO-T€HETHUECKUM METOLOM
cexBeHupoBanus-Sequence Based Typing (manee - SBT) na
BBICOKOM YPOBHE paspeluenus. MccinenoBaHus IpoBOAMINCH Ha
KaIMJUIIPHOM TeHeTH4ecKoM aHaim3arope Applied Biosystems
3500 XL. [lannsie o HLA-amtensx Ha IUlaHeTe MOMy4YeHbI U3
6a3pr nanubix Allele frequencies in Worldwide populations
(AFWP) [4].

JlaHHBIE 00pa0OTaHBl C MCIOJIB30BAHMEM AECKPHITHUBHBIX
crarucTuk (Kputepuii ¥2) npu yposae 3Haunmoctd 0,05. Kpu-
TepHii COOTBETCTBUS (X*) TS OLICHKH JOCTOBEPHOCTH Pa3IHUMsI
CPaBHHMBAEMBIX TPYII PaCCYUTHIBAJICS 11O hopmyIte:

Z (@*@1)2

?,

rae ¢ - paxktTHyeckre (AMIUPUUECKHE) TaHHEBIE,

¢, - «okuaaeMbie» (TEOPETUIECKHE) TaHHBIE, BHIYHCIICHHbIC
Ha OCHOBaHHUH HYJIEBOI I'MIIOTE3HI.

Kpurepuii y*> npuMeHsieTcs B ClIydasx, Kormga Tpedyercs
OLIEHUTH JOCTOBEPHOCTb PA3IM4YMsi HE TOJBKO JABYX, HO M
Gonbirero yucna rpymn. Onpenenss ¢ MOMONIBIO ¥ COOT-
BETCTBUE SMIIMPHUUYECKOTO PACIPECIICHUsI TEOPETUIECKOMY,
OLICHUBAIOT JOCTOBEPHOCTH PA3IHYHUS MEKAY BEIOOPOUHBIMU
cOBOKYNHOCTSMU. OlLleHKa OCHOBaHa Ha pacyeTe pa3HHIbI
MeKAY (PAKTHYECKHUMU M «OXKHIAEMBIMH» NaHHBIMH. Uem

r=
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