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Abstract

Genetic polymorphism rs2010963 of the VEGF gene has been detected in unrelated patients with immune
microthrombovasculitis (Schonlein-Henoch purpura). A significant difference was found in the distribution of the G
allele (p = 0.0003) and the C / G genotype (p = 0.0002) of the VEGFA gene (rs2010963) between the main group of
patients with immune microthrombovasculitis and the control group. An assessment of the risk of developing the
disease showed its association with the G allele (31.3% versus 13.7%; x2 = 13.14; P = 0.0003; OR = 2.87; 95% CI
1.60-5.16) and the C / G genotype (x2 = 13.8; P = 0.0002; OR = 3.85; 95% CI 1.86-7.98). Our results show that the
polymorphism rs2010963 of the VEGFA gene is associated with the development of immune microthrombovasculitis
in people of Uzbek nationality.
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INTRODUCTION formation of many diseases. Some progress was made in
the study of the immune microtrombovasculitis, but many
pathogenic mechanisms underlying destruction of the

vascular wall in the immune mikrotrombovaskulite still

Immune microtrombovasculitis (Schonlein-Henochpurpura)
is a systemic vasculitis with small vessels (mainly

capillaries, venules and arterioles), characterized by
deposition of immune complexes containing class A
immunoglobulins on the basal membrane [8]. In recent
years, there has been a general trend towards an increase
in the incidence of immune microtrombovasculitis with
an increase in its prevalence among the adult
population [3]. Along with this, there is a tendency to
chronicity of the process, an increase in patients with
severe mixed forms of the disease (abdominal and
renal), which occur with severe disorders and terrible
complications [1,4,6].

The development and widespread introduction of
molecular genetic methods in medicine, has allowed
to expand the understanding of the mechanisms of

[2,12] have not been fully disclosed.Thus, in the literature
there are data from a number of studies showing that
different genes can play an important role in the
development of a disease [5,7] in interaction with the
environment [12]. These data indicate that genetic
polymorphisms are one of the important factors in the
formation of immune microthrombuscovulitis. Considering
that this disease is an immune-dependent pathology,
some scientists, based on the results of their research,
suggest that vascular endothelial growth factor (VEGFA)
being a cytokine with angiogenic activity may be
associated with the development of immune
microtrombovasculitis [13, 14].The complexity and lack of
knowledge of the mechanisms of damage to the vascular


http://www.globalscienceresearchjournals.org/
https://creativecommons.org/licenses/by-nc-nd/4.0/

Glob. J. Med. Med. Sci.

October, 2019

endothelium in immune microthrombovasculitis have
determined our goal to study the possible association
of the rs2010963 polymorphism of the VEGFA gene
with the formation of susceptibility to the immune
microtrombovasculitis.

MATERIAL AND METHODS

The study included 75 adults (the main group) of
unrelated patients of Uzbek nationality with an
established diagnosis of immune microthrombovasculitis
according to modern classification criteria of EULAR,
PRINTO and PreS (2010) [11]. Of these, 41 patients
were in the midst of a crisis (subgroup “A”) and 34
patients were in remission (subgroup “B”) of the
disease.The average age of patients was 43.5 + 3.8
years. All patients were observed at the Consultative
and Diagnostic Clinic of the Research Institute of
Hematology and Blood Transfusion of the Ministry of
Health of the Republic of Uzbekistan in the period
from 2017 to 2018. The control group consisted of 73
healthy unrelated persons of Uzbek nationality who
had no history of
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inflammatory, allergic, systemic and renal diseases,
matched by gender and age with the examined group of
patients.

DNA isolation from leukocytes was performed in
accordance with the standard protocol [9]. Detection of
rs2010963 polymorphism of the VEGFA gene was
carried out using SNP-PCR on a programmable thermal
cycler from Applied Biosystems 2720 (USA), using test
systems from Litex (Russia), according to the
manufacturer’s instructions.

Statistical analysis of the results was carried out using
the statistical package “OpenEpi 2009, Version 9.3".

RESULTS AND DISCUSSION

Taking into account the data indicating that vascular
endothelial growth factor (VEGFA) may be associated
with the development of immune microthrombovasculitis,
we performed typing of the polymorphism of the VEGFA
gene (rs2010963) in the group of patients with immune
microthrombus vasculitis and in relatively healthy individuals
in the control group (Tablel).

Table 1: The frequency distribution of alleles and genotypes of the rs2010963 polymorphism of the VEGFA gene in the groups of

patients and controls

Allele distribution frequency | Genotype distribution frequency
Group N

c G c/C CIG GIG

n % N % n % n % n %
The main group,
(n = 75) of them:

75 | 103 | 687 |47 | 313 [33 | 440 |37 |493 |5 |67

A subgroup, (n = 41) 41 | 56 683 |26 | 317 |17 | 414 |22 | 537 |2 |49
B" subgroup, (n = 34) 34 | 47 69.1 |21 [309 |16 | 471 |15 | 441 |3 |88
Control group, (n = 73) 73 | 126 | 86.3 |20 | 137 |55 | 753 | 16 | 21.9 |2 | 27

During the study, in the main group of patients with
respect to the control group, a significant decrease in
the carrier status of the favorable allele C was found
(68.7% versus 86.3%) and an increase in the
percentage of carriers of the unfavorable allele G
almost 3 times (31.4% versus 13.7%; x2 = 13.14; p =
0.0003; OR = 2.875; 95% CI: 1.602— 5.157) (Table 2).

As an inevitable consequence of an increase in the
carriage share of the allele G in the main group
compared with the control group, there is a decrease in
carriers of the C / C genotype and a significant increase
in the detection of the heterozygous C / G genotype.
Along with this, it should be noted that in the main and
control groups, a carrier of the rare G / G genotype was
found.
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Table 2: Frequency distribution of alleles and genotypes of VEGFA gene polymorphism (rs2010963) in the groups of patients and

controls
5 o Control group, The main
EE |8 2 [0=73 group. (N =75) | credibility
_;E 272 S n % n %
as <3008
C 126 86.3 103 68.7 )
x=13.14; p=0.0003; OR=2.875; 95%CI:1.602-
3 5.157
2| G 20 13.7 47 31.3
<
g CiC 55 75.3 33 44.0 x?=15.1; P=0.0001; OR=0.26; 95% Cl 0.13-0.52
w
>
[J]
S @ CIG 16 21.9 37 49.3 x2=13.8; P=0.0002; OR=3.85; 95%CI 1.86-7.98
o |5
o
§ S | GIG 2 2.7 5 6.7 x°=3.11; P=0.08; OR=4.17; 95%Cl 0.76-22.7
(@) Q

The decrease in the proportion of carriers of the C/ C
genotype in the main group of patients (44.0% versus
75.3%; x2 = 15.1; P = 0.0001; OR = 0.26; 95% CI
0.13-0.52) indirectly indicates the protective role of
homozygous C / C genotype in the pathogenesis of
immune microthrombovasculitis.

Amid a decrease in the carriage of the protective
homozygous C/C genotype (p 0.0001), the
proportion of carriers of the heterozygous C / G
genotype in patients in the main group was
significantly higher (49.3% versus 21.9%; x2 = 13.8; P
= 0.0002; OR = 3.85; 95 % CI 1.86-7.98), which
clearly indicates the presence of a significant
association between the heterozygous C / G genotype
of the rs2010963 polymorphism of the VEGFA gene
with the development of an immune microthrombovasculitis.

The carrier of the functionally unfavorable
homozygous genotype G/ G (x2 = 3.11; P = 0.08; OR
=4.17; 95% CI 0.76-22.7), according to the calculated
odds ratio, 4.17 times statistically insignificantly increases
the risk of developing immune microthrombovasculitis.

Approximately the same features were observed in
the "A" and "B" subgroups of patients. Thus, in the “A”
subgroup, compared with the control group, the share
of allele C was lower (68.3% versus 86.3%), whereas
the G allele exceeded 2.9 times (31.3% versus 13.7%;
X2 = 10.57; p = 0.001; OR = 2.925; 95% CI: 1.508-
5.673). In the “B” subgroup, the frequency of the
favorable allele C (69.1% versus 86.3%) was lower,
and the negative G allele was higher than the control
by 2, 8 times (30.9% versus 13.7%; x2 = 8.8; p =
0.003; OR = 2.8; 95% CI: 1.401-5.657). The revealed
facts indicate the association of the G allele with a high
risk of developing immune microthrombovasculitis.

Together with the indicated peculiarities in the frequency
distribution of alleles C and G, the corresponding
changes were also established in relation to the
frequencies of genotypes of the VEGFA gene
polymorphism (rs2010963). It should be noted that in
both subgroups of patients, there was a carrier of all
three variants of genotypes, including the rare mutant
genotype G / G. In accordance with the increase in the G
carrier allele among patients of both subgroups, there
was a significant decrease in carriers of the C / C
genotype (41.4% versus 75.3% and 47.1% versus
75.3%), and an increase in the proportion of the C / G
genotype (53.7% versus 21.9%; x2 = 12.8; P = 0.0003;
OR =4.45; 95% CI: 1.91-10.3 and 44.1% vs. 21.9%; x2 =
6.82; P = 0.009; OR = 3.22; 95% CI: 1.31-7.91) and also
the genotype G / G (4.9% vs. 2.7%; X2 = 1.41; P = 0.23;
OR = 3.24; 95% CI: 0.42-24.7 and 8.8% against 2.7%; x2
=3.5; P = 0.06; OR =5.16; 95% CI: 0.79-33.6).

The above data, namely, a significant reduction in the
frequency of carriers of the C / C genotype in the main
group of patients and in both subgroups "A" and "B" indicate
its protective role in the pathogenesis of damage to the
endothelium of microvessels in immune microthrombovasculitis
disease. While a significant increase in the proportion of
carriers of the heterozygous C / G genotype and the
mutant G / G genotype, at the expense of patients in both
subgroups, it is convincingly indicative of the high
association of VEGFA gene polymorphism (rs2010963)
with the development of immune microtrombovasculitis.

It should be noted that the identified frequency (Hobs)
of the distribution of VEGFA polymorphism genotypes
(rs2010963) in the main group of patients and in the
control group of donors corresponded to the expected
distribution (Hexp) according to the Hardy-Weinberg
equation (P> 0.05).

In order to determine the effectiveness of this genetic
marker, we calculated the sensitivity (SE), specificity (SP),
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and the probability index of the patient being
distinguished from healthy polymorphism rs2010963
of the VEGFA AUC gene (Area Under Curve). The
predictive value was determined as follows: markers
were considered as a random classifier if AUS <0.5,
poor <0.5 AUS <0.6, average 0.6 <AUS <0.7, good
0.7 <AUS <0.8 and excellent AUS> 0.8. Determination
of the prognostic value of the C / G heterozygous
genotype (AUS = 0.65 in the main group, AUS = 0.67
in the A group, and AUS = 0.63 in the B group)
showed that it acts as a marker of the average
classifier in the formation of an immune
microtrombovasculitis.

Thus, the results of a comparative analysis of the
frequency and proportion of the carrier of the
polymorphism of the VEGFA gene (rs2010963) in the
main group relative to the control group of
conditionally healthy individuals convincingly prove its
involvement in the pathogenesis of the development of
immune microthrombovasculitis.

CONCLUSION

Immune microtrombovasculitis is a multifactorial
disease, in the formation of which an important role is
given to genetic factors that often determine its course
[7]. The literature contains studies on the role of the
vascular endothelial growth factor (VEGFA) gene in
the pathogenesis of immune microtrombovasculitis
[10,14, 15].

In this study, the genetic association between the
development of immune microtrombovasculitis and the
polymorphism of the VEGFA gene (rs2010963) was
studied. The results of our studies showed that the
frequency of occurrence of the heterozygous C / G
genotype of the VEGFA gene (rs2010963) in the
group of patients with immune microthrombovasculitis
(49.3%) is significantly higher in comparison with the
control group (21.9%). The results suggest that the
functionally unfavorable allele G and the heterozygous
genotype C / G of the rs2010963 polymorphism of the
VEGFA gene are significant markers of an increased
risk of the formation of immune microtrombovasculitis
in people of Uzbek nationality.

REFERENCES

1. Aalberse J., Dolman K., Ramnath G., Pereira R.R., Davin Jean-
Claude.Henoch—Schdénleinpurpura in children: an epidemiological

10.

11.

12.

13.

14

15.

. Audemard-Verger

Matkarimova. 492

study among Dutch paediatricians on incidence and diagnostic
criteria Ann Rheum Dis  2007; 66:1648-1650. doi:
10.1136/ard.2006.069187;

. Aggarwal R., Gupta A., Naru J., Nanda N., Salaria M., Suri D., Singh

S. Genetic susceptibility of Henoch-Schénleinpurpura in children
Molecular Cytogenetics 2014. 7 (Suppl 1): P65
https://doi.org/10.1186/1755-8166-7-S1-P65.

A., Terrier B., Dechartres A., Chanal J.,
AmouraZ.et al. Characteristics and Management of IgA Vasculitis
(Henoch-Schénlein) in Adults. Arthritis & rheumatology. Vol. 69, No.
9, September 2017, pp 1862-1870DOI 10.1002/art.40178VC2017,
American College of Rheumatology.

. Delbet J.D., Hogan J., Aoun B. et al. Clinical outcomes in children

with  Henoch—Schonleinpurpura  nephritis  without  crescents
PediatrNephrol  (2017) Volume 32, Issue 7, pp 1193-1199.
https://doi.ora/10.1007/s00467-017-3604-9;

.Ding G.X.,,Wang C.H.,Che R.C.,Guan W.Z., Yuan Y.G, Su

M., Zhang A.H., Huang S.M.. Heat shock protein 70-2 and tumor
necrosis factor-a gene polymorphisms in Chinese children with
Henoch-Schénleinpurpura. World J Pediatr. 2016 Feb;12(1):49-54.
doi: 10.1007/s12519-015-0048-9. Epub 2015 Nov 7. PMID:26547206
DOI:10.1007/s12519-015-0048-9.

. EdstromHalling S., Séderberg M.P., Berg U.B. Predictors of outcome

in Henoch-Schénlein nephritis. PediatrNephrol. 2010 Jun;25(6):1101-
8. doi: 10.1007/s00467-010-1444-y. Epub 2010 Feb 20.;

. He X., Yu C., Zhao P., Ding Y., Liang X., Zhao Y., Yue X., Wu Y., Yin

W. The genetics of Henoch-Schdnlein purpura: a systematic review
and meta-analysis. Rheumatol Int. 2013 Jun;33(6):1387-95. doi:
10.1007/s00296-012-2661-4. Epub 2013 Jan 17. PMID:23325094
DOI:10.1007/s00296-012-2661-4.

.Jennette J. C.,, Falkk R. J.,, Bacon P. A. et al. 2012 Revised

International Chapel Hill Consensus Conference Nomenclature of
Vasculitides. //Arthritis & rheumatism Vol. 65, No. 1, January 2013, pp
1-11 DOI 10.1002/art.37715.

. Miller S.A., Dykes D.D., Polesky H.F. A simple salting out procedure

for extracting DNA from human nucleated cells. Nucl Acids Res.
1988; 16:1215.

Mohammadian T., MortazaBonyadi B. C., ElaheNabat A.F.,
MandanaRafeey B. Association of ACE, VEGF and CCL2 gene
polymorphisms with Henoch—Schénleinpurpura and an evaluation of
the possible interaction effects of these loci in HSP patients.
AdvCIlinExp Med. 2017;26(4):661-664. DOI 10.17219/acem/62896.
OzenS., PistorioA., lusanS.M., etal. EULAR/PRINTO/PRES criteria
for  HenochSchonleinpurpura,  childhood  polyarteritisnodosa,
childhood Wegener granulomatosis and childhood Takayasu arteritis:
Ankara 2008. Partll: Finalclassificationcriteria. AnnRheumDis 2010;
69:798-806.

Rigante D, Castellazzi L, Bosco A, Esposito S. Is there a crossroad
between infections, genetics, and Henoch-Schonleinpurpura?
Autoimmun Rev. 2013;12:1016-1021.

Rueda B., Perez-Armengol C., Lopez-Lopez S., Garcia-Porrua C.,
Martin  J., Gonzalez-Gay M.A. Association between functional
haplotypes of vascular endothelial growth factor and renal

complications in Henoch-Schoénleinpurpura. J Rheumatol. 2006

Jan;33(1):69-73.PMID:16395752 [Indexed for MEDLINE];

. Topaloglu R., Sungur A., Baskin E., Besbas N., Saatci U., Bakkaloglu

A. Vascular endothelial growth factor in Henoche-Schénleinpurpura.
J Rheumatol. 2001; 28:2269e73.

Zeng H.S., Xiong X.Y., Chen Y.Y., Luo X.P. Gene polymorphism of
vascular endothelial growth factor in children with Henoch-
Schonleinpurpura nephritis.Zhongguo Dang Dai ErKeZazhi. 2009
Jun;11(6):417-21. PMID: 19558800 [Indexed for MEDLINE].


https://doi.org/10.1007/s00467-017-3604-9
https://0-www-ncbi-nlm-nih-gov.brum.beds.ac.uk/pubmed/?term=Ding%20GX%5BAuthor%5D&cauthor=true&cauthor_uid=26547206
https://0-www-ncbi-nlm-nih-gov.brum.beds.ac.uk/pubmed/?term=Wang%20CH%5BAuthor%5D&cauthor=true&cauthor_uid=26547206
https://0-www-ncbi-nlm-nih-gov.brum.beds.ac.uk/pubmed/?term=Che%20RC%5BAuthor%5D&cauthor=true&cauthor_uid=26547206
https://0-www-ncbi-nlm-nih-gov.brum.beds.ac.uk/pubmed/?term=Guan%20WZ%5BAuthor%5D&cauthor=true&cauthor_uid=26547206
https://0-www-ncbi-nlm-nih-gov.brum.beds.ac.uk/pubmed/?term=Yuan%20YG%5BAuthor%5D&cauthor=true&cauthor_uid=26547206
https://0-www-ncbi-nlm-nih-gov.brum.beds.ac.uk/pubmed/?term=Su%20M%5BAuthor%5D&cauthor=true&cauthor_uid=26547206
https://0-www-ncbi-nlm-nih-gov.brum.beds.ac.uk/pubmed/?term=Su%20M%5BAuthor%5D&cauthor=true&cauthor_uid=26547206
https://0-www-ncbi-nlm-nih-gov.brum.beds.ac.uk/pubmed/?term=Su%20M%5BAuthor%5D&cauthor=true&cauthor_uid=26547206
https://0-www-ncbi-nlm-nih-gov.brum.beds.ac.uk/pubmed/?term=Zhang%20AH%5BAuthor%5D&cauthor=true&cauthor_uid=26547206
https://0-www-ncbi-nlm-nih-gov.brum.beds.ac.uk/pubmed/?term=Huang%20SM%5BAuthor%5D&cauthor=true&cauthor_uid=26547206
https://0-www-ncbi-nlm-nih-gov.brum.beds.ac.uk/pubmed/26547206
https://doi.org/10.1007/s12519-015-0048-9
https://0-www-ncbi-nlm-nih-gov.brum.beds.ac.uk/pubmed/?term=He%20X%5BAuthor%5D&cauthor=true&cauthor_uid=23325094
https://0-www-ncbi-nlm-nih-gov.brum.beds.ac.uk/pubmed/?term=Yu%20C%5BAuthor%5D&cauthor=true&cauthor_uid=23325094
https://0-www-ncbi-nlm-nih-gov.brum.beds.ac.uk/pubmed/?term=Zhao%20P%5BAuthor%5D&cauthor=true&cauthor_uid=23325094
https://0-www-ncbi-nlm-nih-gov.brum.beds.ac.uk/pubmed/?term=Ding%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=23325094
https://0-www-ncbi-nlm-nih-gov.brum.beds.ac.uk/pubmed/?term=Liang%20X%5BAuthor%5D&cauthor=true&cauthor_uid=23325094
https://0-www-ncbi-nlm-nih-gov.brum.beds.ac.uk/pubmed/?term=Zhao%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=23325094
https://0-www-ncbi-nlm-nih-gov.brum.beds.ac.uk/pubmed/?term=Yue%20X%5BAuthor%5D&cauthor=true&cauthor_uid=23325094
https://0-www-ncbi-nlm-nih-gov.brum.beds.ac.uk/pubmed/?term=Wu%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=23325094
https://0-www-ncbi-nlm-nih-gov.brum.beds.ac.uk/pubmed/?term=Yin%20W%5BAuthor%5D&cauthor=true&cauthor_uid=23325094
https://0-www-ncbi-nlm-nih-gov.brum.beds.ac.uk/pubmed/?term=Yin%20W%5BAuthor%5D&cauthor=true&cauthor_uid=23325094
https://0-www-ncbi-nlm-nih-gov.brum.beds.ac.uk/pubmed/?term=Yin%20W%5BAuthor%5D&cauthor=true&cauthor_uid=23325094
https://0-www-ncbi-nlm-nih-gov.brum.beds.ac.uk/pubmed/23325094
https://doi.org/10.1007/s00296-012-2661-4

Glob. J.

Med. Med. Sci. October, 2019

Matkarimova. 493

Information about author

1. MatkarimovaDilfuzaSaburovna -
Senior Researcher, Laboratory of
Medical Genetics, Scientific
Research Institute of Hematology
and Blood Transfusion, Ministry of
Health of the Republic of
Uzbekistan. = Address: 100097,
Uzbekistan, Tashkent, Chilanzar-
5B, 42A. E-mail: asdfl123-
as@yandex.ru.

How to cite this paper::

D.S. Matkarimova (2019). Study of
the role of the rs2010963
polymorphism of the VEGFA gene in
the formation of predisposition to
immune microthrombovasculitis
(Schoénlein  -Henochpurpura)  in
persons of Uzbek nationality. Glob.
J. Med. Med. Sci. 7(7). Pp. 483-485
http://www.globalscienceresearchjou
rnals.org/gimms/



http://www.globalscienceresearchjournals.org/gjmms/
http://www.globalscienceresearchjournals.org/gjmms/

