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ABSTRACT 

The aim of our research is to study the allelic variants and association genotypes of the Ala54Thr 

polymorphism of the FABP2 gene in patients with vitiligo and to identify predictors of the 

development of the disease. Material and methods of research: The object and subject of the study 

were patients with vitiligo, DNA samples of patients and healthy donors, the Ala54Thr gene of the 

FABP2 gene. The study included 109 patients with vitiligo aged 5 to 62 years old, who were 

observed at the clinic of the RSNPMC DVIC of the Ministry of Health of the Republic of 

Uzbekistan and “Ixlos Med service” LLC. Conclusions. Аllele Thr and heterozygous genotype of A 

la /T hr polymorphism gene FABP 2 are markers of an increased risk which results in developing 

vitiligo, especially localized and generalized forms of dermatosis, in the Uzbek population in the 

Bukhara region. 
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INTRODUCTION 

The article presents the results of molecular genetic studies of the ALA54THR gene FABP2 in 

patients with vitiligo. 109 patients with vitiligo aged from 5 to 62 years were examined. All patients 

have underwent clinical, molecular, genetic and statistical studies. The results of the study showed 

that the allele Thr and heterozygous genotype of A la /T hr polymorphism gene FABP 2 are 

markers of an increased risk of developing vitiligo in the Uzbek population of the Bukhara region, 

especially the localized and generalized form of dermatosis. (χ2 =15 p< 0.0001; OR =5.67; 95% CI 

2.14-14.7; χ2 
= 

11.6 p<0.003; OR =3.21; 95% 
CI 

1.14 -9.0). Allele А la and functionally favorable 

genotype of А la / Ala are reliable protective markers in relation to the development of pathology (χ 
2 

=11.6 p<0.003; OR =0.21; 95% CI 0.08-0.57). 
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Genetically determined individual differences in metabolic disorders of the body in many 

chronic diseases, including skin pathology, determine the relevance of studying polymorphisms 

(structural changes) of genes that regulate metabolism and human eating behavior [1,2,5-11]. 

It should be noted that despite the study of the pathogenesis of vitiligo by experimental and 

clinical studies, there is still no evidence-based theory about the presence of specific 

autosensitization to melanocytes, the main metabolic processes that play an important role in 

melanogenesis, as well as in the progression of depigmentation. 

Up to now, many single nucleotide polymorphisms (SNPs) of genes associated with the 

regulation of lipid and carbohydrate metabolism, adipogenesis, thermoregulation, circadian rhythm 

and eating behavior are known [12, 15]. Thus, the Ala54Thr (rs1799883 G/A) polymorphism is one 

of the most studied polymorphisms of the gene encoding a protein that binds type 2 fatty acids 

(fatty acid binding protein 2 - FABP2). It has been established that the FABP2 protein is involved 

in the intracellular transport and metabolism of long-chain fatty acids, and it also takes part in 

several stages of absorption and transport of lipids in the intestine [4, 9]. 

 

The aim of our research is to study the allelic variants and association genotypes of the Ala54Thr 

polymorphism of the FABP2 gene in patients with vitiligo and to identify predictors of the 

development of the disease. 

 

MATERIALS AND METHODS 

The object and subject of the study were patients with vitiligo, DNA samples of patients and 

healthy donors, the Ala54Thr gene of the FABP2 gene. The study included 109 patients with 

vitiligo aged 5 to 62 years old, who were observed at the clinic of the RSNPMC DVIC of the 

Ministry of Health of the Republic of Uzbekistan and “Ixlos Med service” LLC. Among 109 

patients, there were 52 females and 57 males. The diagnosis in all patients was confirmed by the 

results of a clinical examination (dermatoscopy). The control group consisted of 81 healthy 

individuals without skin pathology of the corresponding age. 

D classification. Mosher (1979) diagnosed 40 patients with a localized form, which 

accounted for 36.7%, and 46 patients with a generalized form, which accounted for 42.2% of cases. 

The universal form was diagnosed in 23 out of 109, which accounted for 21.1% of cases, 

respectively. In the group of patients with a localized form among 40 patients, 15 (37.5%) of them 

noted the focal form and the other 25 (62.5%) the segmental form of vitiligo. Among 46 patients 

with a generalized form, 11 (23.9%) were diagnosed with a vulgar form and 35 with an acrofacial 

form, which accounted for 76.1% of cases. 

Molecular genetic examination of biomaterials (DNA) was performed on the basis of 

“GENOTEXNOLOGIYA” LLC according to scientific agreement. The object and subject of the 

study were DNA samples of sick and healthy individuals, gene Ala54Thr of the FABP2 gene. 

 DNA samples were isolated from peripheral blood lymphocytes according to a modified method. 

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 the Ala54Thr polymorphism of the FABP 2 gene was 

performed on a real-time PCR amplifier Rotor Gene 6000 Model 65H0-100 (Australia), using the 

test system of the company " Synthol " Cat. No.-NP_555_100_RG (Russia), according to the 

manufacturer's instructions. Statistical analysis of the results was carried out using the statistical 

software package " OpenEpi 2009, Version 2.3". The frequency of variants of alleles and genotypes 
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(f ) was calculated by the formula: f = n /2 N and f = n / N , where n is the occurrence of the variant 

( allele and genotype), N is the sample size. 

Statistical analysis of the results was carried out using the statistical software package " OpenEpi 

2009, Version 2.3". 

 

RESULTS AND DISCUSSION 

Results of molecular genetic studies of the Ala 54 Thr gene FABP 2 ( rs1799883 G/A ) are 

presented in the table 

Table 1. Frequency distribution of alleles and genotypes of Ala 54 Thr gene polymorphism FABP 2 

(rs1799883 G/A) in groups of patients and control n is the number of examined patients; * n - 

number of studied alleles 

No

. Group 

Allele frequency Frequency distribution of genotypes 

Ala Thr A la / Ala A la / T hr T hr /T hr 

* n % * n % n % n % n % 

1. Main group n 

=109 (218) 
185 84.8 33 15.1 83 76.1 19 17.4 7 6.4 

2 Counter group n 

=81 (162) 
157 96.9 5 3.1 76 93.8 5 6.2   

 

Our study of the distribution frequency of polymorphism alleles Ala 54 Thr of the FABP 2 

gene in the sample of patients of the main group and in the population sample (control) showed that 

the mutant allele "T hr " was significantly more common in patients with vitiligo than in the control 

(15.1% and 5%, respectively; (χ 
2 

=15; p <0.0001; OR =5.6; 95% CI 2.14-14.7); Whereas, the 

frequency of the "wild" allele "A la " in patients with vitiligo was detected in 84.8% of cases 

(185/218) , and in the control group it was 96.9% (157/162), which is 1.1 times higher than in the 

main group (χ 
2 

=15; p< 0.0001; OR =0.18; 95% CI 0 .07-0.47). 

Comparative assessment of the frequency of occurrence of the mutant variant of the T hr 

allele among patients with vitiligo (15.1%) and in controls (5%) showed a significant difference in 

the values of the studied parameter (χ 
2 

=15; p<0.0001; OR =5.6;95% CI 2.14-14.7). The result 

obtained may indicate the relationship of the allele "T hr " polymorphism Ala 54 Thr gene FABP 2, 

leading to the replacement of alanine by tyrosine at position 54 of the amino acid sequence, with the 

development of a violation of the melanogenesis process. At the same time, the risk of developing 

vitiligo in the presence of a variant T hr in the genome polymorphism allele increased by 5.6 times 

(OR = 5.6). 

Analysis of the distribution of genotypic variants of the rs1799883 G/ A (Ala 54 Thr) 

polymorphism of the FABP 2 gene revealed the predominance of the heterozygous variant A la /T 

hr 17.4% (19/109) in patients with vitiligo, while in the group of control healthy individuals this 

genotype A la /T hr was 6.2% ( 5/81), respectively, which was 2.8 times lower compared with the 

main group of patients with vitiligo. (χ 
2 

=11.6; p< 0.003; OR =3.2 95% CI 1.14-9.0). 

Mutant homozygous T hr /T hr FABP 2 gene in the group of patients with vitiligo was 6.4% 

(7/109), and this genotype was not detected in the group of control individuals. (χ 
2 

=11.6; p< 0.003; 

OR =11.93 95% CI 0.67-211.9). At the same time, the functional genotype A la / Ala gene FABP 2 

in the control group was determined by 93.8% (76/81), while in the group of patients with vitiligo 
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genotype A la / Ala amounted to 76.1% of cases (83/109), which was 1.2 times lower compared to 

the control group. (χ 
2 

=11.6; p< 0.003; OR =0.21 95% CI 0.08-0.6) 

The obtained data may indicate that the heterozygous genotype А la /Т hr of the rs1799883 

G/ A (Ala 54 Thr) polymorphism of the FABP 2 gene is a genetic determinant that determines the 

formation of a violation of melanogenesis , and its carriage is a predisposition factor for the 

development of vitiligo, increasing its risk by 3.2 times (OR = 3.21). 

Comparison with the clinical course of vitiligo with associations of genotype 

polymorphisms of the Ala 54 Thr gene of the FABP 2 gene revealed the following features (Table 

2). 

Table 2. Frequency distribution of alleles and genotypes of the rs1799883 G/ A (Ala 54 Thr) 

polymorphism of the FABP 2 gene in patient groups is the number of examined patients; *n - 

number of studied alleles 

Group n 

Allele frequency 
Frequency distribution of FABP 2 

genotypes 

Ala Thr A la / Ala A la / T hr T hr /T 

hr 

n % n % n % N % n % 

Localized form 

of vitiligo 

40 

(80) 

67 83.8 13 16.

3 

31 77.5 5 12.5 4 10 

Generalized 

form of vitiligo 

46 

(92) 

74 80.4 18 19.

6 

31 67.4 12 26.1 3 6.5 

Universal form 23 

(46) 

44 95.6 2 4.3 21 91.3 2 8.6 - - 

Control group 81 

(162) 
157 96.9 5 3.1 76 93.8 5 6.2   

 

So, taking into account the clinical form of vitiligo in the localized form, the frequency of 

heterozygous A la /T hr and mutant T hr /T hr genotypes of the FABP 2 gene occurred in 12.5% 

and 10% of cases (5/40; 4/40), which is 2 .02 times higher than the indicators of control persons ( χ 
2 

=10.2; p < 0.006; OR-2.2; 95% CI-0.6-7.9; χ 
2 

=10.2; p < 0.006; OR- 20.1, 95% CI-1.05-383.1 

respectively). 

And with a generalized form of vitiligo, the frequency of heterozygous A la /T hr and 

mutant T hr /T hr genotypes of the FABP 2 gene occurred in 26.1% and 6.5% of cases ( 12/40; 

3/40), which was 4.2 times higher than in control individuals ( χ 
2 

=16.3, p < 0.00005, OR-5.36, 

95% CI-1.7-16.4, χ2 
= 

16.3, p < 0.00005, OR-13.1, 95% CI-0.6-259.7, respectively). The data 

obtained were statistically significant. (P <0.05). Whereas in the universal form, the frequency of 

heterozygous genotypes A la /T hr genotypes of the FABP 2 gene occurred in 8.6% of cases ( 2/46) 

(χ 
2 

=0.18; p<0.9 OR =1.45 95% CI 0.26-8.0) and was not statistically significant. (P >0.05). 

Analysis of the data obtained indicates that the mutant Thr allele and the heterozygous A la 

/T hr variant of the FABP 2 gene is a significant risk criterion for impaired melanogenesis and the 

development of vitiligo, especially a localized and generalized form of the disease) Fig. 1) 

We have analyzed the expected and observed frequencies of the genotypes of the studied 

polymorphisms and the correspondence of the frequency distribution to the Hardy - Weinberg 

equilibrium (HV). (table 3).  
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Table 3. Expected and observed frequency of distribution of genotypes according to RHB of 

polymorphism rs1799883 (Ala 54 Thr ) of FABP 2 gene in the main group of patients with vitiligo 

Genotypes genotype frequency  χ 
2
   R 

observed expected 

A la / Ala 76.2 53, 0 1 0.720 _ _ 

0.03 

A la / T hr 17,4 39.6 _ 0.257 _ _ _ 

T hr /T hr  6.42 7.4 _ 0.023 

Total 100.00 100.00 4.65 

 

As follows from Table 3, the frequency distribution of genotypes for RHV polymorphism 

rs1799883 (Ala 54 Thr) of the FABP 2 gene in the main group of patients with vitiligo, the 

observed frequency of functional homozygous genotypes A la / Ala occurred in 76.2%, and the 

expected one was 53.01% of cases. While the observed heterozygous genotype A la /T hr was 

17.4%, and the expected heterozygous genotype was 39.6 cases, which was 2.3 times higher than 

the observed indicators. Homozygous unfavorable variant of genotypes - T hr /T hr gene FABP 2 in 

the observed frequencies was 6.4%, and in the expected frequencies it was 7.4%, which increased 

by 1.2 compared to the observed values, respectively. The results obtained are of great importance 

in predicting the risk of developing morbidity. 

Whereas in the control group, the observed and expected frequency of favorable genotypes 

A la / Ala of the FABP 2 gene was 93.8% and 60.6%, respectively, and the observed frequency of 

the heterozygous variant A la /T hr was 6.17% and the expected frequency was 34.5%, respectively, 

which was 5.6 times higher than observed frequencies. (P <0.05). 

Whereas the homozyotic variant of favorable genotypes T hr /T hr the observed frequency 

was - 0, and the expected frequency was 4.9%, respectively (Table 4). 

Table 4. Expected and observed frequency of distribution of genotypes according to RHB of 

polymorphism rs1799883 (Ala 54 Thr) of FABP 2 gene in the control group of healthy individuals. 

Genotypes genotype frequency  χ 
2
   R 

observed expected 

A la / Ala 93.8 60.6 _ 0.939 

1 

A la / T hr 6.17 34.5 _ 0.060 

T hr /T hr  0 4.9 0.001 

Total 100.00 100.00 0 

 

Comparative analysis of the expected and observed genotype frequencies of the rs1799883 

(Ala 54 Thr) polymorphism of the FABP 2 gene showed a statistically significant deviation of 

indicators (P<0.05) in all studied groups and subgroups. This fact indicates that the observed 

proportion of genotypes in the studied samples corresponds to the Hardy- Weinberg equilibrium. 

As we can understand, the allele Thr and heterozygous genotype of A la /T hr polymorphism 

gene FABP 2 are markers of an increased risk of developing vitiligo in the Uzbek population of the 

Bukhara region, especially in localized and generalized forms of dermatosis. (χ 
2 

=15 p< 0.0001; 

OR =5.67; 95% CI 2.14-14.7; χ2 
= 

11.6 p<0.003; OR =3.21; 95% 
CI 

1.14 -9.0). Allele А la and 

functionally favorable genotype А la / Ala are reliable protective markers in relation to the 

development of pathology (χ 
2 

=11.6 p<0.003; OR =0.21; 95% CI 0.08-0.57). 
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CONCLUSION 

Аllele Thr and heterozygous genotype of A la /T hr polymorphism gene FABP 2 are 

markers of an increased risk which results in developing vitiligo, especially localized and 

generalized forms of dermatosis, in the Uzbek population in the Bukhara region. (χ2 =15 p< 0.0001; 

OR =5.67; 95% CI 2.14-14.7; χ2 
= 

11.6 p<0.003; OR =3.21; 95% 
CI 

1.14 -9.0). Allele А la and 

functionally favorable genotype А la / Ala are reliable protective markers in relation to the 

development of pathology (χ 
2 

=11.6 p<0.003; OR =0.21; 95% CI 0.08-0.57). 
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