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Pezwome. Ileav uccaedosanun. Oyenums ocobeHHOCMU paCNPOCMPAHEHHOCMU U 8KAad noaAuMopgdHbIX 8apu-

aumos 2eHo8 TNF-a (rs1800629) e opmuposaruu ummyrmoi mpomGoyumonenuu (HTIT) u GP 11b (T2622G) e pas-
sumuu dusazpezayuoHHoii mpomboyumonamuu (4TII).
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Mamepuana u memodu:: B uccnedosarue exnoveno 89 nayuenmoe ¢ HTIM u 71 nayuenmoe ¢ ATI (meduana
goapacma - 4121,7), 018 CpagHeHUS 2pynnbi KOHMPOAEM NOCAYNCUAU 48 ycn06HO-300poeble JoHOpbI (meduana 603-
pacma - 42,0¢1,4) 6e3 namoaoz2uu cucmemsl 2emocmasa. [emexyuio noaumoppuimoe 2enoe TNF-a (rs1800629) u
GP lib (T2622G) npogoduau memodom SNP-I1L|P.

Peayasmamet u ux oGcymcdenue. Hocumeavbcrmao zemeposuzomuozo G/A 2ewomuna noaumopguima
rs1800629 zena TNF-a accoyuupogaH ebicokum puckom pazsumus HTIT, mozda xax zomosuzomubiii 2eHomun G/G
abicmynaem @ Ka4ecmeae npomexmugeHo2o 2zeHomuna e namozenese HTII. Bmecme ¢ mem, 2emepo3uzomubiii 2eHo-
mun T/G noaumopguama T2622G zena GPIlb e ocrosroii 2pynne u nodzpynne HATII cmamucmuvecku we 3Hawumo
accoyuupoean ¢ pazeumuem 3aboseeanus. [oayuennsie pesyabmamot mozym Golmb UCNOALIOBAHb!I KAUHUYU-

cmamu npu ckpunuHze u npozhoupoaanuu HTIT u 4TI,

Kawuesvie caosa: nonumopduim zena, TNF-a (rs1800629), GPIIb (T2622G), ummynnas mpomboyumoneHus
(HTI), dusazpezayuonras mpomGoyumonamus (ATIl), arneas, 2enHomun, namozeHes.

Xulosa. Tadqiqot o'tkazishdan maqsad. TNF-a (rs1800629) genining polimorf variantlarini immun trombo-
sitopeniya (ITP) shakllanishida va GP 11b (T2622G) genining polimorf variantlarini dizagregation trombositopatiya
(DTP) rivojlanishidagi hissasi va tarqalganlik darajasini baxolash.

Material va usullar: Tadqiqot uchun ITP bilan kasallangan 89 va DTP bilan hastalangan 71 nafar bemorlar
(o'rtacha yoshi 41+1,7), taqqoslash magsadida nazorat guruhiga gemostaz tizimida patologiyasi bo'lmagan 48 nafar
shartli-sog'lom shaxslar (o’rtacha yoshi 42¢1,4) olindi. TNF-a (rs1800629) va GP Ilb (T2622G) genlari poli-
morfizmlari deteksiyasi SNP-PZR usuli yordamida amalga oshirildi.

Natijalar va muxokama. TNF-a genining rs1800629 polimorfizmi geterozigotali G/A genotipining mavjudligi

ITP yuqori rivojlanish havfi bilan bog'liq, G/G gomozigotali genotipi esa ITP patogenezida protektiv genotip sifatid
ifodalanadi. Shu bilan birga, GPIIb geni T2622G polimorfizmining T/G geterozigotali genotipi asosiy guruhda
NDTP guruhchasida kasallik rivojlanishida statistik ahamiyati past darajada bog'liglik aniglandi. Olingan natijal
ITP va DTP skriningida va bashoratida klinikada amaliyotda qo‘llanilishi mumkin.

Kalit so’zlar: gen polimorfizmi, TNF-a (rs1800629), GPIIb (T2622G), immun trombositopeniya (ITP), dizagr

gation trombaositopatiya (DTP), allel, genotip, patogenez.

Relevance: The increasing interest of modern
researchers is involved in the study of the
mechanisms of the formation of pathologies of the
platelet link of hemostasis, such as immune thrombocy-
topenia ITP - a primary decrease in the number of plate-
lets (up to 100x109/1 and less) and disaggregation
thrombocytopathy (RTP - decreased platelet aggrega-
tion function), which are united by a common for these
diseases - hemorrhagic syndrome characterized by an
increased risk of bleeding [1,3,9,11].

The studies carried out to date to study these pa-
thologies have expanded the understanding of many as-
pects of their development. However, many mecha-
nisms of their formation are still little known.

In recent years, the growing interest of both domes-
ticand foreign scientists in order to uncover unclear as-
pects of the pathogenetic mechanisms of ITP and dis-
aggregation thrombocytopathy is manifested in the
study of the role of genetic polymorphisms in the path-
ogenesis of these diseases. Today, according to modern
literary data, it is known that genetic factors play an im-
portant role in the genesis of ITP and DTP [5,6,7,10].

Today it is known that a large number of genes are
involved in platelet differentiation, mutations in one of
these genes can potentially lead to thrombocytopenia
and thrombocytopathy due to decreased formation,
shortened life expectancy and impaired platelet func-
tion [5,6,7].

In recent years, in the development of these pathol-
ogies, foreign researchers increasingly emphasize the
significant role of such genetic polymorphisms as tu-
mor necrosis factor (TNFa) and platelet glycoprotein
(GP 1Ib).

At the same time, the existing data on the study of
the relationship of TNFa with the formation of ITP, as
well as GP IIb with the development of DTP, have am-
biguous conclusions [1,2,4,8,12]. In this regard, addi-
tional studies to study the contribution of the
rs1800629 polymorphism of the TNF-a gene to the risk
of developing ITP and GP 1Ib (T2622G) in the develop-
ment of DTP seems to be interesting and necessary.

Purpose of the study. To assess the features of the
prevalence and the contribution of polymorphic vari-
ants of TNF-a genes (rs1800629) in the formation of
immune thrombocytopenia (ITP) and GP 11b (T2622G)
in the development of dysaggregative thrombocytopa-
thy (DTP).

Material and methods: The study included 89 pa-
tients with ITP (median age - 41 £ 1.7) and 71 patients
with DTP (median age - 31.4 + 1.18), who were on out-
patient and inpatient treatment at the Republican Spe-
cialized Scientific and Practical Medical Center of He-
matology (RSNPMCH) in the period from 2016 to 2018.
All subjects were divided into 2 groups: 1st main pa-
tients and 2nd group of comparative control (condi-
tionally healthy donors). Each of the main group is sub-
divided into two subgroups: for patients with ITP ("A" -
49 patients with ITP with hemorrhagic manifestations,
and "B" - 40 patients with ITP without hemorrhagic
manifestations); for patients with DTP (HDTP - 39 pa-
tients with a hereditary form of dysaggregation throm-
bocytopathy and ADTP - 32 patients with an acquired
form of dysaggregation thrombocytopathy). The diag-
nosis of ITP and DTP was verified based on the recom-
mendations of international experts (2009) [6].

_———
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Conditionally healthy donors without pathology of
the hemostatic system were used as a comparative con-
trol (median age - 42.0 + 1.4).

Detection of TNF-a (rs1800629) and GP IIb
(T2622G) gene polymorphisms was performed by SNP-
PCR on a programmable thermal cycler from Applied
Bio systems 2720 (USA), using test systems of the com-
pany "Litekh" (Russia), according to the manufacturer’s
instructions. Mathematical analysis of the results was
carried out using the statistical software package "Open
Epi, Version 9.3".

Results and discussion. The observed frequency
(Hobs) of genotypes of the studied polymorphisms re-
vealed in the study in the general group of patients with
ITP and DTP, as well as in the control group, corre-
sponded to the expected distribution (Hexp) according
to the Hardy-Weinberg equilibrium (P> 0.05).

The results of the frequency distribution of the G al-
lele of the rs 1800629 polymorphism of the TNF-a gene

in the main ITP group were as follows: in the "A" sub-
group - 83.7%; in "B" subgroup 83.8%, and in the con-
trol group this indicator was slightly higher (92.3%).
The frequency of the A allele of the studied gene in the
study group averaged 16.3%, and in the control group
this indicator was much lower (7.4%).

These results indicate that in the main group the G
allele (x2 = 6.31; P =0.012; OR = 0.41; 95% CI = 0.20-
0.84) occurs somewhat less frequently than in the con-
trol group, while allele A, on the contrary, was more of-
ten observed in the main group (x2 = 6.31; P = 0.012;
OR = 2.43; 95% CI = 1.20-4.95). Analysis of the fre-
quency distribution of the genotypes of the rs1800629
polymorphism of the TNF-a gene showed that homozy-
gotes for the mutant allele A/A were identified in the
main group (1.1%; x2 = 1.12; P = 0.29), the frequency
of genotypes G/A (30.3% versus 14.8%) exceeded that
in the control group (14.8%), while the frequency of the
G/G genotype in the main and control was 68.5% ver-
sus 85.2% (table 1).

Table 1.
Frequency of distribution of alleles and genotypes of gene polymorphism TNF-a (rs1800629) in the con-
trol group and in ITP patients
Allele frequency Genotype distribution frequency
Group n G A G/G G/A A/A
n % n % n % n % n %
ITP main group 89 149 | 837 | 29 | 163 | 61 | 685 | 27 30.3 1 1.1
"A" - subgroup 49 82 83.7 16 16.3 34 69.4 14 28.6 1 2.0
"B" - subgroup 40 67 838 [ 13 | 162 | 27 | 675 | 13 325 0 0
Control group 81 150 | 923 12 7.4 69 | 852 | 12 14.8 0 0
According to the data given in table 1., it is obvious Based on the foregoing, it is obvious that against the
that, the differences in the frequency of occurrence of  background of a significant decrease in the carriage of
the A allele (x2 = 6.31; P = 0.012; OR = 2.43; 95% CI = the protective homozygous G / G genotype in the main
1.20-4.95, respectively) and the G / A genotype (OR =  group in patients with ITP diseases, there is an increase

2.55; x2 = 5.98; P = 0.014; 95% CI = 1.19-5.45) rs
1800629 polymorphism of the TNF-a gene between the
main (ITP) and the control group are statistically signif-
icant.

In subgroups "A" and "B", the analysis of the differ-
ence in the frequency of the allele A of the rs 1800629
polymorphism of the TNF-a gene showed a statistically
significant increase in more than 2.44 (x2 = 5.05; P =
0.024; OR = 2.44; 95 % CI = 1.10-5.40) and 2.43 times
(x2=4.52; P=0.03; OR = 2.43; 95% CI = 1.05-5.59), re-
spectively. The frequency of the G/A genotype (rs
1800629) of the TNF-a gene also increased statistically
significantly by more than 2.37 (OR=2.37; x2=3.86; P
=0.049; 95% CI =0.99-5,67) and 2.77 times (OR=2.77;
x2=5.11; P=0.02; 95% Cl = 1.12-6.82), respectively, in
subgroups "A" and "B" of patients with ITP. Conse-
quently, the risk of developing ITP in the presence of
this polymorphism of the studied gene, in general, sta-
tistically significantly increased by 2.43 (A) and 2.55
(G> A) times.

in the proportion of carriers of the heterozygous G/A
genotype by about 1.7 times - up to 25.3%, which in
turn indicates the presence of a reliable association be-
tween the carriage of the heterozygous G/A genotype
of the rs 1800629 polymorphism of the TNF-a gene
with the development of 1TP.

Analyzing the severity of differences in the distribu-
tion of the frequencies of alleles and genotypes of the
GPIIb gene polymorphism (T2622G) in the main group
of DTP, an insignificant increase in the frequency of the
G allele by 1.27 times was found (x2 = 0.80; P=0.37; OR
=1.27; 95% CI: 0.75- 2.14) than in the control group.

Along with this, the frequency of occurrence of het-
erozygotes for the GPIIb (T2622G) polymorphism in
the group of patients was less than 1-fold lower (x2 =
0.12; P=0.72; OR = 0.86; 95% CI: 0.38-1.98).

At the same time, the frequency of the homozygous
genotype G / G exceeded the values in the control by
1.68 times, but the differences did not reach statistical
significance (x2 = 0.98; P = 0.32; OR = 1.68; 95% CI:
0.60-4.73) (table 2).

Table 2.

Frequency distribution of alleles and genotypes of the T2622G polymorphism of the GPIIb gene in pa-
tient and control groups
—  — — —— — — ————— ————————_]
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Allele frequency Genotype distribution frequency
Ne Group n T G T/T T/G G/G
n % n % n % n % n %
1 Main group 71 76 | 535 [ 66 | 465 | 24 | 338 | 28 39,4 19 | 268
a HDTP 39 38 | 48,7 [ 40 [ 51,3 | 11 | 282 | 16 41,0 12 | 30,8
b ADTP 32 38 | 594 | 26 | 406 | 13 | 40,6 | 12 37,5 7 21,9
2 Control group 48 57 | 594 | 39 | 40,6 | 17 | 354 | 23 479 8 16,7

Further analysis of the results showed that in the
group of HDTP patients, the share of the G allele was
recorded less in relation to the control group (48.7%
versus 59.4%), while the share of the T allele was
higher (51.3% versus 40.6%).

In ADTP patients, the proportion of alleles G (59.4%
versus 59.4%) and T (40.6% versus 40.6%) practically
did not differ from those in the control.

The results of studying the distribution of genotypes
made it possible to determine a lower registration of
the heterozygous genotype T/G than in the control
group by 1.08 times in patients with HDTP (x2 = 0.02;
P =0.89; OR = 1.08; 95% CI: 0.40-2.90) and less than 1
time in ADTP patients (x2 = 0.56; P = 0.45; OR = 0.68;
95% Cl: 0.25-1.86).

A more pronounced increase in the frequency of the
mutant genotype G/G among the studied groups of pa-
tients with DTP was observed only in patients with
HDTP, which turned out to be 2.32 times higher than in
the control (x2 = 2.01; P=0.16; OR = 2.32; 95% CI: 0.72-
7.49).

A more pronounced increase in the frequency of the
mutant genotype G/G among the studied groups of pa-
tients with DTP was observed only in patients with
HDTP, which turned out to be 2.32 times higher thanin
the control (x2 =2.01; P=0.16; OR =2.32; 95% CI: 0.72-
7.49). Despite the higher registration of the frequency
of the mutant genotype in the group of patients with
HDTP, the difference was insignificant.

Thus, summarizing the above data from the study of
the features of TNF-a gene polymorphism (rs1800629)
in the control group and in the group of ITP patients, we
can conclude that, there is a statistically significant high
association between the carriage of the unfavorable al-
lele A and the G/A genotype of the TNF-a gene polymor-
phism (rs1800629) and the development of ITP. In this
connection, the carriage of the minor allele A and the
unfavorable genotype G/A of the TNF-a gene polymor-
phism (rs1800629) can be considered as a prognostic
ally unfavorable marker, contributing to the high risk of
developing ITP among people of Uzbek nationality.

Moreover, the obtained results of the study on the
study of the peculiarities of the distribution of allele fre-
quencies and genotypes of genetic polymorphism GPIIb
(T2622G) in road traffic accident patients and conven-
tionally healthy persons of Uzbek nationality showed
the absence of a statistically significant association of
the unfavorable G allele (x2 = 1.80; P = 0.37) and the
mutant G/G genotype (}2 = 0.98; P = 0.32) with an in-
creased risk of hereditary and acquired forms of road
traffic accidents. At the same time, a tendency towards
the development of the disease was found in patients

20

with a hereditary form of dysaggregation thrombocy-
topathy (x2 = 2.01; P = 0.16).

Conclusions:

1. Carriage of the minor allele A and the heterozy-
gous G/A genotype of the rs1800629 polymorphism of
the TNF-a gene is associated with a high risk of devel-
oping ITP, which allows clinicians to use these results
in screening and predicting ITP.

2. There was a tendency in patients with HDTP to
increase the proportion of the G/G genotype of the
GPIIb polymorphism (T2622G) compared with the con-
trol sample (x2 = 2.01; P = 0.16; OR = 2.32; 95% CI:
0.72-7.49), these data indicate that this genotypic vari-
ant has a predisposing effect on the formation of dis-
turbances in the regulation of aggregation and the d
velopment of HDTP in patients.
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MOLECULAR-GENETIC BASES FOR THE
DEVELOPMENT OF PATHOLOGIES OF THE PLATE
LINE OF HEMOSTASIS
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Abstract. Purpose of the study: To assess the fea-
tures of the prevalence and the contribution of poly-
morphic variants of TNF-a genes (rs1800629) in the
formation of immune thrombocytopenia (ITP) and GP Iib
(T2622G) in the development of dysaggregation
thrombocytopathy (DTP).

Material and methods: The study included 89 pa-
tients with ITP and 71 patients with disaggregation
thrombocytopathy (median age - 41 # 1.7) for compar-
ison of the group, 48 apparently healthy donors served as
control without pathology of the hemostasis system
(median age - 42 + 1.4). Detection of TNF-a (rs1800629)
and GP Ilb (T2622G) gene polymorphisms was
performed by SNP-PCR.

Results and conclusions. Carriage of heterozygous
G / A genotype of rs1800629 polymorphism of TNF-a
gene associated with a high risk of developing
whereas the homozygous G / G genotype acts as a
tective genotype in the pathogenesis of ITP. At the s
time, the heterozygous T / G genotype of the T26
polymorphism of the GPIIb gene in the main group a
the hereditary dysaggregation thrombocytopathy
(HDTP) subgroup are not statistically significantly as-
sociated with the development of the disease.

Key words: gene polymorphism, rs1800629 TNF-a,
GPIIb (T2622G), immune thrombocytopenia (ITP), dys-
aggregation thrombocytopathy (DTP). ailele, genotype,
pathogenesis.
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