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Abstract: The article presents the data of 108 patients aged 19 to 59 years old. The role
of the rs752924961 polymorphic variant of the TRP-1 gene and the rs537718989 polymorphic
variant in the TRP-2 gene was assessed. In a molecular genetic study of the tyrosinase -
binding protein (TRP) gene, it was found that the second phase of the excretion of the
TRP1 and TRP2 genes increases the number of carriers of the polymorphism of the
TRP1(0/0) + TRP2(0/0) genes in the second phase of the isolation of the TRP1 and TRP2
genes compared with healthy donors, which may be considered a genetic component of
susceptibility to vitiligo.

Vitiligo is a skin disease of unknown etiology, characterized by loss of pigmentation
in some areas of the skin due to dysfunction of melanocytes [6, 7, 11] and this disease
occurs in 0.5-1% of the population worldwide [10]. Vitiligo is observed equally in men
and women, but women are much more likely to seek medical help from a doctor [12].

Over the past decades, in foreign literature, due to technological and methodological
advances in clinical genetics, genetic conditioning has been increasingly important in
the pathogenesis of autoimmune diseases in general and vitiligo in particular. Significant
experience has been accumulated in the study of polygenically inherited multifactorial
diseases, which has led to attempts to map specific genes responsible for the tendency
to develop vitiligo and its pathogenesis [15]. Recently, significant progress has been
made in identifying the genes responsible for the propensity to develop vitiligo, some
of which may be new therapeutic and prophylactic targets for new approaches to the
treatment of this disease.

Vitiligo is characterized by the appearance of foci of depigmentation on the skin, the
histological examination of which reveals the absence or a sharp decrease in the content
of melanin in melanocytes. The prevalence of this dermatosis is 1-2% among the European
population, 3-4% of all known dermatoses in terms of visits to the clinic. In Central
Asia, the incidence of vitiligo is the highest and reaches 10% in some areas [1, 2, 3].

Related cases of the disease indicate that the genes that cause depigmentation can be
inherited. The etiology and pathogenesis of vitiligo is still not well understood. The
disease is multifactorial, exogenous and endogenous factors play a role in its development.
External stimuli include stress, mechanical irritation and injury (Koebner phenomenon),
excessive ultraviolet exposure, and chemical agents. Of the endogenous diseases, somatic
and infectious diseases (autoimmune thyroiditis, rheumatoid arthritis, lupus erythematosus,
liver diseases of an infectious or toxic origin, helminthic invasions), the use of drugs
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that affect the pigment-forming function of melanocytes are most often noted [5, 8, 15]
.

Melanocytes of the skin originate from the neural tube of the fetus, after the closure
of which a group of cells migrates in the dorsolateral direction, forming the neural crest.
These cells are the precursors of many structural elements, including skin melanocytes.
All melanocytes contain tyrosinase and produce melanin, but only skin melanocytes are
able to transfer melanin to other cells, so they are considered as unicellular glands
(secretory melanocytes) [4, 16].

The biosynthesis of melanin is a rather complex process. The main amino acid in the
production of melanin is tyrosine or hydroxyphenylalanine. In melanosomes, tyrosine is
converted to DOPA (dihydroxyphenylalanine) and then oxidized to DOPA-quinone.
The copper-containing enzyme tyrosinase plays a regulatory role in the biosynthesis
process. The levels of mRNA tyrosinase and enzymes are approximately the same in dark
and white skin [9, 14].

Tyrosine related oxyl-2 (TRP-2) is considered one of the major melanocyte
differentiation antigens . Functionally, TRP-2 is considered to be a dopachrome tautomerase
(DXT) that shapes the structure and composition of melanin. Unlike tyrosinase , TRP-
2 loading does not result in depigmentation, but rather in a hypopigmented state. Tyrosinase
and its associated oxyl TRP 1 and TRP 2 play a key role in melanogenesis . Tyrosinase
catalyzes the hydroxylation of L-tyrosine to L-3,4-dihydroxyphenylalanine, which is
then oxidized to one step in the dopaquinone-pheomelanogen pathway (Hearing,
1999). It has been shown that additional mechanisms for the formation of L-DOPA are
either the conversion of L -dopaquinone back to L-DOPA (Cooksey et al ., 1997), or
direct hydroxylation of tyrosine to isoform I of tyrosine hydroxylase [13, 15]. In the
production of L-DOPA, melanogenesis is triggered by spontaneous redox processes and
molecules determined by local concentrations of hydrogen, metal cations, thiols ,
hydrogen peroxide, and oxygen ions. Regulation of the rate of eumelanogenic reactions
is carried out with the help of TRPoxyls , the most important of which is tyrosinase
itself , since it enhances the oxidation of dihydroxyindole . TRP2 also protects the
human body from oxidative stress by increasing glutathione levels , reducing quinone
toxicity, and repairing DNA damage [5, 15].

Thus, based on the above, it is relevant to study the role of the rs752924961
polymorphic variant of the TRP-1 gene and the rs537718989 polymorphic variant in the
TRP-2 gene.

The purpose of the study: to study the role of TRP1 and TRP2 genes - tyrosine-
dependent proteins in the development of vitiligo.

Materials and methods of research: 108 patients aged 19 to 59 years who were on
outpatient and inpatient treatment at the Republican Scientific and Practical Medical
Center of the Ministry of Health of the Republic of Uzbekistan and the regional
department of the Jizzakh region were examined (head of the department, MD, prof.
Yuldashev M.A.). Of these, 54 (50.0%) women and 54 (50.0%) men. The duration of
the disease ranged from 6 months. up to 22 years, the majority of patients (58.3%) noted
the duration of the disease from 1 to 10 years.

Among them, 24 patients had a segmental form of the disease and 84 patients had a
non-segmental form of vitiligo . As a comparison group for genetic tests, a population
control was used, where a DNA sample from the DNA bank of 101 conditionally healthy
donors of the immunogenetic laboratory "Genotechnology" was used.

Genotyping of the rs2010963 polymorphism of the TRP-1, TRP-2, and VEGFA
genes was carried out in programmable thermal cyclers SG-1-96 " Corbett Research "
(Australia) and 2720" Applied Biosystems "(USA) using the test" MedLab "(Russia).
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systems according to the manufacturer's instructions by polymerase chain reaction (PCR).
The results obtained during the study were performed by the method of variation

statistics using the Microsoft package Office Excel-2010, which includes software support
for statistical analysis.

Results of the study : the results of the study showed (Table 1) that the percentage of
individuals with a negative allele when testing the polymorphism of the TRP1(0/0) gene
in the main group of patients was 34.3% (? 2 =0.6; P=0.4 ; OR = 1.3; RR = 1.1; 95%
CI = 0.6-2.3), while in the control group this figure was 28.7%.

Table 1
Distribution frequency of null alleles of TRP1 and TRP2 gene polymorphisms in

patients with vitiligo and in controls

 
Forms of the disease 

Frequency of distribution of genotypes 
TRP1(+) TRP1(0/0) TRP2(+) TRP2(0/0

) 
n % n % n % n % 

Main group n= 108 71 65.7 37 34.3 67 62.0 41 3
8.
0 

Segmental form, n=24 15 62.5 9 37.5 13 54.2 elev
en 

4
5.
8 

segmental form, n=84 48 57.1 34 42.9 39 46.4 45 5
3.
6 

Control group, n=101 72 71.3 29 28.7 77 76.2 24 2
3.
7 

 
Similar data were obtained in the study of TRP1(0/0) gene polymorphism in patients with 

segmental vitiligo - 37.5% (χ 2 =0.6; P=0.4; OR=1.4; RR=1.3; 95%CI=0.60-3.22 ). In the non -
segmental form of vitiligo, when studying the polymorphism of the TRP1 (0/0) gene, it was found 
that the percentage of individuals with a negative allele was significantly increased, and compared 
with the control group was 42.9% ( χ 2 =1.9; P=0, 2; OR=1.9; RR=1.6; 95%CI=0.76-4.53 ), 
however, the data were not statistically significant. 

The results obtained showed that when studying the TRP1(0/0) gene, no significant differences 
were found in patients of the study group and subgroup (p>0.05). 

When studying the polymorphism of the TRP2(0/0) gene in the main group of patients with 
vitiligo, it was found that the percentage of individuals with a negative allele was significantly 
increased and amounted to 38.0% (χ 2 =4.1; P=0.04; OR=1, 9; RR=1.7; 95% CI=1.01-3.58 ), in 
the control group - 23.7% (Table 2). 
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Table 2
Differences in the frequency of alleles and genotypes of the polymorphic marker

TRP2 (0/0) in patients with different clinical forms of vitiligo and in controls

Forms of the disease Genotype 
OR RR χ2 R 

95
%C

I 

TRP2(+) TRP2(0/0) 1.9 1.7 4.1 0.04 1.0
1-
3.5
8 

Main group n= 108 67 41 2.6 2.1 5.0 0.02 1.1-
5.9
2 

Segmental form, n=24 13 11 3.7 2.5 8.5 0.003 1.5-
9.1
4 

segmental form, n=84 39 45  
Control group, n=101 77 24 

 
A similar picture can be traced in the segmental form of vitiligo - 45.8% (χ 2 =5.0; P=0.02; 

OR=2.6; RR=2.1; 95% CI=1.1-5.92 ) and non- segmental forms e - 53.6% (χ 2 =8.5; P=0.003; 
OR=3.7; RR=2.5; 95% CI=1.5-9.14 ) . There is a tendency for the predominance of the detection 
rate of TRP2(0/0) among patients with a non -segmental form, but no statistical values have been 
obtained (P>0.05). 

At a further stage, four haplotypes were evaluated: TRP1(0/0) + TRP2(0/0), TRP1(0/0) + 
TRP2(+), TRP1(+) + TRP2(0/0) and TRP1(+) + TRP2(+), the data obtained are presented in Table 
3. 

Table 3
Distribution frequency of null alleles of TRP1 and TRP2 gene polymorphisms in

patients with vitiligo and in controls

genetic markers 

Main group Segmental form segmental form Control 

group 

n % n % n % n % 

TRP1(+) + TRP2(+) 41 38.0 7 29.2 34 40.5 52 51.

5 

TRP1(0/0) + TRP2(+) 26 24.1 6 25.0 20 23.8 25 24.

7 

TRP1(+) + TRP2(0/0) 30 27.8 8 33.3 22 26.2 20 19.

8 

TRP1(0/0) + TRP2(0/0) elev

en 

10.1 3 12.5 8 9.5 4 4.0 

Total 108 100 24 100 84 100 101 10

0 
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Among patients with vitiligo, persons with the TRP1(0/0) + TRP2(0/0) genotype occurred in 
10.1%, while in the control group only 4%. At the same time, the risk of developing vitiligo 
TRP1(0/0) + TRP2(0/0) ( χ 2 =2.4; P=0.1; OR= 2.7; RR= 2.3; 95% CI=0, 73-9.89) was more than 
2 times higher, but the resulting difference did not reach the critical level of statistical significance.

The frequency of simultaneous distribution of TRP1(0/0) + TRP2(+) was the same in patients 
with vitiligo (24.1%) and in the control group (24.7%). In a pooled analysis of TRP1(+) + 
TRP2(0/0) genotypes, vitiligo patients and controls (27.8% and 19.8%, respectively; χ2=1.6? 
R=0.2; OR=1.5 ; RR=1.4; 95% CI=0.78-3.01) there was no statistically significant difference. 

Analysis of the combined genotypes of the TRP1 and TRP2 genes in the group of patients 
with vitiligo, depending on the form of the disease, also revealed that the combination of 
TRP1(0/0) + TRP2(0/0) was more common in all subgroups of patients compared to the control 
group (4.0% ), with a segmental form of vitiligo - in 12.5% ( χ 2 = 2.4 ; P= 0.1 ; OR=3.2 ; RR=2.9 
; 95% CI= 0.67-15.1 ) and with a non-segmental form - 9.5% ( χ 2 =1.2; P=0.3; OR= 2.2; RR= 2.0; 
95% CI=0.51-9.8). 

According to the calculated odds ratio, the risk of developing segmental vitiligo increases up 
to 2.7 times with the distribution TRP1(0/0) + TRP2(0/0). The TRP1(0/0) + TRP2(0/0) genotype 
is more common in patients with nonsegmental vitiligo. But all these differences were not 
statistically significant, i.e., the conjugation phenotype in the combined genotypes was not 
associated with the clinical form of the disease. This is probably due to the low frequency of 
TRP1(0/0) + TRP2(0/0) polymorphism in our population. 

The frequency of occurrence of other TRP1 and TRP2 genotypes among patients of
the main group did not differ from the frequency of occurrence in the control group
(P>0.05). In a comparative analysis of the distribution frequency of the studied genotypes
in patients with different forms of the disease with apparently healthy individuals, there
were no differences between the groups (P>0.05). Analysis of the indicators of the course
of the disease also showed their statistically insignificant deviation from the normal
distribution (P>0.05).

Conclusion : there was no statistical difference in the frequency of "null" genotypes
of the TRP1 and TRP2 genes between patients with vitiligo and the control group.
However, in the group of patients with vitiligo, compared with conditionally healthy
donors, a tendency to an increase in the frequency of TRP1(0/0) + TRP2(0/0)
polymorphism carriers was shown, which can be considered a genetic component of
predisposition to vitiligo. The statistical significance of such differences is probably due
to the low frequency of TRP1(0/0) + TRP2(0/0) polymorphism combinations in our
population.
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