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Abstract The purpose of research was to establish the role of polymorph variant lle 105Val gene GSTP1 enzyme
biotransformation of xenobiotic in the mechanism of formation and development of allergic skin diseases to substantiate
genetic and biochemical criteria for assessing the risk of dermatosis. Thus, allele G and hetero/homozygous genotypes of
polymorphism Ile 105 Val of GSTP1 gene are significant markers of increased risk of allergic skin diseases in Uzbekistan
(P <0.05). Allele A and the functionally beneficial genotype A/A are reliable protective markers for the development of

pathology (’=16.5; P<0.05; OR=0.2; 95%CI 0.1186-0.4868).
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1. Introduction

The ubiquitous high prevalence of allergic skin diseases in
the structure of skin pathology, the tendency to continuing
growth, makes it necessary to further study the pathogenetic
features of the formation of allergic dermatoses to identify
genetic and biochemical markers of predisposition. To date,
special attention has been paid to genomic and proteomic
studies on the study of genetically biochemical polymorphic
systems and the relationship of individual allelic variants of
genes with various pathological processes, as well as the
intensity of biochemical reactions [A. I. Archakov, 2002, V.
M. Govorun, 2003, V. A. Spitsyn, 2006, L. P. Kuzmina,
2010, K. O. Mironov, 2010].

It should be noted that in the pathogenesis of allergic
diseases, along with the main trigeric factors, so-called
modifier genes are involved, the effect of which is largely
determined by environmental factors. Among these genes,
the genes of glutathione-S-transferase-GST, which encode
enzymes of the second phase of biotransformation of
xenobiotics, are of particular interest. These enzymes are
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responsible for biotransformation of incoming chemical,
biological agents, medicines. Particular attention is paid to
the enzyme of the second phase of detoxification of
glutathione-transferase — the product of the GSTP1 gene.
The polymorphism of the GSTP1 gene is due to the
replacement of nucleotides at positions 313 and 341, which
leads to the appearance of three functionally different forms
of the enzyme GSTP1 * a, * b, * c.

However, the results of studies on these genes are
contradictory, which requires further study and refinement of
their contribution to the predisposition to the formation and
development of allergic dermatoses.

2. Main Body

2.1. The Purpose of Our Research

Was to establish the role of polymorph variant Ile 105Val
gene GSTP1 enzyme biotransformation of xenobiotic in the
mechanism of formation and development of allergic skin
diseases to substantiate genetic and biochemical criteria for
assessing the risk of dermatosis.

2.2. Material and Methods of Study

The subject and the subject of the study were patients with
allergic dermatoses (AID), DNA samples of patients and
healthy donors, glutathione-transferase gene GSTP1 (lle 105
Val).
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The study included 88 patients with AID Disease at the
age of 5 to 67 years, observed on the basis of the clinic of
dermatology center. Of these, 41 are women, 50 are men.
The diagnosis in all patients is confirmed by the results of
the clinical examination and laboratory tests. All patients
were examined, observed and treated in the department of
dermatology. Molecular-genetic examination of biomaterials
(DNA) was carried out on the basis of the Department of
Molecular Medicine and Cell Technologies of the Research
Institute of Hematology and Blood Transfusion of the
Ministry of Health of the Republic of Uzbekistan.
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Figure 1. Electrophoregram of detection of polymorphism (A/G) of
mutation-1 glutathione-S-transferase P1 (rs--): K - Negative control; K +
Positive control; 1,3,8,9 - wild genotype A/ A; 2,4,5,6,7,10 - heterozygous
genotype A/ G

In carrying out genetic studies, a population control was
used as the comparison group, which was represented by
DNA samples (n = 72) of conditionally healthy donors
(without any signs of atopic diseases) from the DNA bank of
this department. DNA samples were isolated from peripheral
blood lymphocytes in accordance with a modified procedure.

The concentration and purity of the isolated DNA were
evaluated by measuring the optical density of
DNA-containing solutions at a wavelength of 260 and 280
nm against TE on a NanoDrop 2000 spectrophotometer
(USA). Genotyping of GSTP1 polymorphism was carried
out by PCR on programmable thermal cycler CG-1-96
Corbett Research (Australia) and 2720 Applied Biosystems
(USA), using the test systems of OOO Liteh (Russia),
according to the manufacturer's instructions. Temperature
regime: 94°C - 4 min; 94°C - 30s,60°C - 30's, 72°C - 30 - 35
cycle; 72°C - 7 min.

Statistical analysis of the results was carried out using the
statistical software package "OpenEpi 2009, Version 2.3".

2.3. Results of the Study

Among 88 patients with Alder Disease at the age of 14
years were 13, 15-20 years old - 12, 21-30 - 17, 31-40 years -
14, over 40 years - 32 patients. Allergic dermatitis was
diagnosed in 88 patients with atopic dermatitis in 49 (55.7%)
patients, 28 (31.8%) with urticaria and 11 (12.5%) with
allergic dermatitis, respectively. Information on gene
sequences and the structure of primers was obtained taking
into account the original literature source [5] and GeneBank

The characteristics of the genetic marker and the sequence
of synthesized oligopramers are given in Table 1.

As can be seen from the table, a comparative analysis of
the distribution frequencies of alleles and genotypes of
polymorphism lle 105 Val of the xenobiotics gene GSTP1
among 176 DNA samples in 88 patients with AID revealed a
normal allele A in 67.0% of cases and a G allele in 33% of
cases, respectively. Whereas, in the control group, the
frequency of occurrence of the mutant allele lle 105 Val of
the xenobiotic gene GSTP1 was 12.5%, which was 2.6 times
lower in comparison with the main group (P<0.05).

We investigated the distribution of lle 105 Val
polymorphism of the gene of the xenobiotic enzyme GSTP1
in patients with AID (Table 2; Table 3).

Table 1. The sequence of oligonucleotide primers used for PCR

Ne Gene, localization Polymorphism Structure of oligopryramers
5’-ACCAGGGCTCTATGGCCAA-

1 GSTP1 (11 (11.913 detection

(11(11.913) 5’-TGACCCGAGAAGAACGGGT-3’
Table 2. Frequency of distribution of alleles and genotypes of polymorphism Ile 105 Val of the GSTP1 gene in patient groups and controls
Ne Parameters Allel or genotype | Main group n=88 | Cont. Group n=72
1 n 118 126
A
2 % 67.0 87.5
Frequency of alleles

3 5 n 58 18

4 % 33.0 125

5 n 41 57

AIA
6 % 46.6 79.2
! F f distribution of t AIG n 3 i
requency of distribution of genotypes
8 a Y genotyp % 39.7 194
9 n 12 1
GIG
10 % 13.6 14
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Table 3. Differences in the incidence of alleles and genotypes of polymorphism Ile 105 Val of the GSTP1 gene in the main and control groups

Ne Gene localization Poly-morphism

Structure of oligoprymers

1 | GSTPI (11 (11.913)) detection

5’-ACCAGGGCTCTATGGCCAA-
5’-TGACCCGAGAAGAACGGGT-3’

The distribution of the frequencies of the genotypes of this
polymorphism also revealed significant differences between
the main and control comparison groups in the general
sample (P <0.05). Increased associations of "functionally
unfavorable" genotypes of A/G and G/G were revealed -
39.7% and 13.6%, respectively. According to the odds ratios,
the risk of developing AID. A in the main group in the
presence of polymorphism is G/A (OR=2.6, 95%ClI
1.264-5.382) and G/G (OR=11.2, 95%CI 1.421-88.43) in 1.9
and 12 times higher in comparison with the control healthy
group. Such indicators in the groups studied had a
statistically significant character (¥°=6.9; P<0.05; x2=8.0;
P<0.05).

As follows from Table 4, the frequency distribution of
genotypes by RXV polymorphism Ile 105 Val of the GSTP1
gene in the main group of patients with Alder showed that
the observed frequency of A/A genotypes was 47.7%,
heterozygous A/G genotypes 39.7% and homozygous - G/G
- 13.6%, respectively, whereas the expected frequency of
genotypes of the A/A group and heterozygous - met 44.9 and
44.2%, respectively, and G/G - in 10.8% of cases.

Table 4. Expected and observed frequency of distribution of genotypes by
RXV polymorphism Ile 105 Val of the GSTP1 gene in the main group of
patients with allergodermatosis

Frequency of genotypes ,
Genotypes x P
observed expected
A\A 47.73 44,95 0.151
AIG 39.7 44.19 0.614 02
GIG 13.64 10.86 0.625 '
total 100.00 100.00 1.390

Whereas in the control group, the observed and expected
frequency of A/G heterozygote genotypes occurred in 19.4%
and 19.7% of cases, and homozygous non-functional
genotypes of G/G were 1.4 and 1.2%, respectively. (table 5).

Table 5. Expected and observed frequency of distribution of genotypes by
RXV polymorphism Ile 105 Val of the GSTP1 gene in the main group of
patients with allergodermatosis

Frequency of genotypes )
Genotypes X P
observed expected
AIA 47.73 44.95 0.151
AIG 39.7 44.19 0.614 0.2
GIG 13.64 10.86 0.625 ’
total 100.00 100.00 1.390

As can be seen from Table 6, in patients with allergic
dermatoses, the frequency of observed heterozygosity of
polymorphism lie 105 Val of the GSTP1 gene was 39.7%,
which is 2.05 times higher than the control group, and the

frequency of expected heterozygosity was 44.2%, which is
2,2 times higher than those of healthy individuals. (P<0.05).

Table 6. Difference between the expected and observed heterozygosity
frequencies of polymorphism Ile 105 Val of the GSTP1 gene

Observed Expected
Groups heterozygosity heterozygosity D*
(HobS) (Hexp)
Main group 39.7 44.19 -0.12
Control group 19.44 19.75 -0.01

An analysis of the results shows that the distribution of all
the genotypes of polymorphism Ile 105 Val of the GSTP1
gene in the group of patients and control corresponds to RXV,
indicating the absence of the influence of systematic or
random factors that can change the genetic structure of
populations. The study of the genetic structure of this marker
revealed a relatively high level of expected heterozygosity
in the main group of patients in relation to the control
group (39.7% and 19.4%, respectively). In both groups the
indicator D is to the left of 0, that is, it is negative (D<0). The
revealed fact testifies to higher frequencies of expected
heterozygotes, and not actually calculated heterozygotes.

When analyzing the frequency distribution of the
occurrence of alleles and genotypes of a given
polymorphism in the group of patients with allergic
dermatoses, significant differences were found in
comparison with the control group. The functionally
unfavorable allele G of the GSTP1 gene 3.4 times
statistically  significantly prevailed in the studied
chromosomes of patients with allergic dermatoses compared
to the population sample (2 = 10.8; P <0.05; OR =3.4; 95%
Cl 1.6- 7.4). The distribution of genotype frequencies of this
polymorphism also revealed significant differences between
the main group and the comparison group in the general
sample (P <0.05). The associations of "functionally
unfavorable" A/G genotypes were identified (2 = 6.9,
P <0.05, OR=2.6, 95%CI 1.264-5.382) and G/G (x*=8.0;
P<0.05; OR=11.2; 95%Cl 1.421- 88.43) with the
development of allergic dermatoses.

3. Conclusions

Thus, allele G and hetero / homozygous genotypes of
polymorphism lle 105 Val of GSTP1 gene are significant
markers of increased risk of allergic skin diseases in
Uzbekistan (P <0.05). Allele A and the functionally
beneficial genotype A/A are reliable protective markers for
the development of pathology (x*=16.5; P<0.05; OR=0.2;
95%C]l 0.1186-0.4868).
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