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Abstract 

Currently, the role of genetic factors in the development of various obesity phenotypes in individuals of 

different races, ethnicities, and genders is of particular interest. In particular, given the high prevalence of 

obesity among Uzbek women of childbearing age, studying the characteristics and genetic underpinnings of 

the various phenotypes of this pathology is of great importance. The action of one of the main obesity 

hormones, leptin, is controlled by the expression of leptin receptors, which are encoded by the LEPR gene. 

Mutations in this gene lead to increased leptin levels, decreased expression of the receptors that mediate its 

action, or altered leptin specificity, leading to the development of leptin resistance. Therefore, studying the 

allele and genotype frequencies of the ARG223GLN polymorphism of the LEPR gene is of great importance 

for the early detection and prevention of obesity in this patient population. This article examines and 

analyzes the prevalence of alleles and genotypes of the ARG223GLN polymorphism in the LEPR gene 

across various obesity phenotypes.  
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Relevance of the study 

In recent years, numerous studies have investigated the correlation between genes that cause overweight and 

obesity and various features of the metabolic syndrome [1,2,3]. Obesity is a heterogeneous disease, both 

genetic and environmental factors their interaction play an important role in its development [14,10,3]. 

In obesity, mutations in the genes encoding leptin and its receptors, in particular the LEPR gene, lead to an 

increase in leptin levels, a decrease in the expression of receptors that exert its effects, or a change in its 

specificity, leading to the development of leptin resistance [2,3,6,12,13]. 

Leptin action is regulated by the expression of leptin receptors, which are encoded by the LEPR gene 

located on chromosome 1 (1p31.3) [2,3,11]. Although it is expressed in the liver, pancreas, and oral cavity, 

it functions primarily in the hypothalamus [2,3]. Six isoforms of the leptin receptor have been identified, all 

of which are encoded by the LEPR gene [2,3,5]. Studies have shown that the Gln223Arg polymorphism is 

associated with leptin resistance, obesity, type 2 diabetes, and their complications [7,9,16-19]. Shi X.H. et al. 

(2012) and Radhika B. et al. (2020) found that the LEPR Gln223Arg polymorphism is associated with 

diabetes mellitus and metabolic syndrome [2,3,16,18], while Pena G.G. et al. (2013) found that this 

polymorphism was positively correlated with elevated serum glucose levels in the Brazilian population 

[2,3,4,8,15]. 

The aim of this study was to evaluate the significance of the Arg223Gln polymorphism of the LEPR gene 

in Uzbek women of childbearing age diagnosed with healthy obesity and metabolically complicated obesity. 

Materials and methods. The study included 224 Uzbek women of childbearing age diagnosed with obesity 

who resided in Tashkent from 2019 to 2022. 

Initially, the women's anthropometric parameters (BMI, WC, WHR, W/R) were determined (WHO, 2016). 

The women were divided into two groups according to the aforementioned studies and the metabolic 

syndrome criteria (WHO, 2016; International Diabetes Federation, 2009). Group 1 included 133 women 

diagnosed with MCO, with an average age of 42.0 ± 0.5 years; The second group included 91 women with a 

mean age of 41.7±0.7 years diagnosed with MS. The control group consisted of 45 healthy volunteers 

(women, mean age 43.2±0.8 years, BMI <30 kg/m², waist circumference less than 80 cm). In addition to all 

standard tests to verify the diagnosis of healthy and metabolically complicated obesity, genotyping of 

Arg223Gln polymorphisms of the LEPR gene was performed in these groups using the molecular genetic 

method – PCR. 
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 Results and analysis. The prevalence of the Arg223Gln polymorphism of the LEPR gene was 

determined in the group of patients with metabolically complicated obesity (MCO), with the ArgArg, 

ArgGln, and GlnGln genotypes accounting for 33.0, 41.4, and 28.6%, respectively. In the control group, the 

genotypes of the Arg223Gln polymorphism were 13.3% - ArgArg, 37.8% - ArgGln, and 48.9% - GlnGln. In 

the MCO group, the Arg allele of the Arg223Gln polymorphism was found in 50.8% of cases, the Gln allele 

- in 49.2% of cases, while in the control group the Arg allele was found in 32.2% of cases, the Gln allele - in 

67.8% of cases (Table 1). Table 1. 

 

Prevalence of alleles and genotypes of the Arg223Gln polymorphism of the LEPR gene in the MAS 

and control groups 

Table 1 

 

 

The risk of the Arg allele in the MCO group was 1.031, and the probability of its occurrence in the control 

group was 0.475, i.e., this allele was found in women in the MCO group 2.2 times more often than in the 

control group. This result indicates a significant aggressiveness of the Arg allele with respect to the 

development of MAS (χ2 = 8.6; OR = 2.2; 95% CI - 1.311 - 3.585; p = 0.004). 

The risk of the Gln allele in the MCO group was 0.970, while the probability of its occurrence in the control 

group was 2.103, i.e. this allele was found 2.2 times more often in the control group than in the MCO group. 

This result indicates that a high prevalence of the Gln allele in healthy individuals has a reliable protective 

effect against the development of MCO (χ2 = 9.5; OR = 0.5; 95% CI - 0.279 - 0.763; p = 0.003). 

The Arg/Arg genotype was a risk factor for the development of this disease in the MCO group was of 0.430, 

while in the control group it was 0.154, i.e., in the MCO group, this genotype was found 2.8 times more 

often than in healthy individuals. This result indicates a significant aggressive effect of the ArgArg genotype 

on the development of MCO (χ2 = 4.1; OR = 2.8; 95% CI - 1.096-7.128; p < 0.05). 

The frequency of the ArgGln genotype as a risk factor for developing this disease in the SMA group was 

0.705, while in the control group, this figure was 0.607. This means that this genotype was 1.2 times more 

common in patients with MCO than in healthy individuals. However, this difference was not statistically 

significant (χ2 = 0.06; OR = 1.2; 95% CI -0.580-2.326; p = 0.8). 

The frequency of the GlnGln genotype as a risk factor for developing this disease in the MCO group was 

0.400, while in the control group, its probability was 0.957. This means that this genotype was 2.4 times 

more common in healthy individuals than in the MCO group. This result suggests that the GlnGln genotype 

has a significant protective effect against the development of MCO (χ2=5.3; OR=0.4; CI 95% - 0.209 - 

0.838; p=0.021). When determining the frequency of occurrence of the Arg223Gln polymorphism of the 

Allele, 

genotype 

The number of alleles and 

genotypes encountered 

χ2 Р OR 95% CI MCO Group Control group 

n=133 % n=45 % 

Arg 135 50,8 29 32,2 8,6 =0,004 2,2 
1,311 

-3,585 

Gln 131 49,2 61 67,8 9,5 =0,003 0,5 
0,279 

-0,763 

ArgArg 40 30,0 6 13,3 4,1 <0,05 2,8 
1,096 

-7,128 

ArgGln 55 41,4 17 37,8 0,06 =0,8 1,2 
0,580 

-2,326 

GlnGln 38 28,6 22 48,9 5,3 =0,021 0,4 
0,209 

-0,838 
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LEPR gene, the genotypes ArgArg, ArgGln and GlnGln in the group of metabolically healthy individuals 

with obesity (MHI) were 20.9, 38.4 and 40.7%, respectively. 

Table 2 

Prevalence of alleles and genotypes of the Arg223Gln polymorphism of the LEPR gene in the MHI 

and control groups 

 

 

In the MHI group, the Arg allele of the Arg223Gln polymorphism of the LEPR gene was detected in 40.1% 

of women with an odds ratio (OR) of 0.670 in this group and 0.475 in the control group. The OR of this 

allele in the MHI group was 1.4 times higher than in the control group (χ2 = 1.3; OR = 1.4; p = 0.26). 

The prevalence of the Gln allele in this group was 59.9% with an OR of 1.493, while in the control group 

this figure was 2.103, i.e., the OR of this allele in healthy individuals was 1.4 times higher than in the MHI 

group (χ2 = 1.6; OR = 0.7; p = 0.20). 

The ArgArg genotype had an 0.266 for the MHI group and 0.149 for the control group, meaning that the 

probability of its presence in the MHI group was 1.8 times higher than in the control group (χ2 = 2.3; OR = 

1.8; p = 0.13). 

The ArgGln genotype had an 0.613 for the MHI group and 0.587 for the control group, and no differences in 

their prevalence were found between the groups (χ2 = 0.02; OR = 1.0; p = 0.88). 

The frequency of the GlnGln genotype as a risk factor for obesity in the MHI group was 0.695, while in the 

control group this figure was 0.961, i.e., the frequency of this genotype in the control group was 1.4 times 

higher than in the MHI group. This result indicates a protective effect of the GlnGln genotype on the 

development of obesity (χ2=1.3; OR=0.7; p=0.26). 

Thus, although no significant difference in the frequency of alleles and genotypes of the Arg223Gln 

polymorphism of the LEPR gene was detected between the MHI and control groups, it was established that 

the frequency of the Arg allele and the ArgArg genotype of this polymorphism was higher in the MHI group 

than in the control group, while the probability of occurrence of the Gln allele and the GlnGln genotype was 

higher in the control group. This result indicates the aggressiveness of the former allele and genotype in 

increasing BMI, while the latter allele and genotype are protective. 

Based on the data obtained, the following conclusions were made: 

1. It was established that the Arg allele of the Arg223Gln polymorphism of the LEPR gene occurs 2.2 times 

more often in the MCO group than in the control group, which indicates its reliable aggressive feature in 

terms of the development of MCO; 

2. The risk of the Gln allele of this polymorphism in the MCO group was significantly lower (2.2 times) 

than in the control group, which suggests that the Gln allele, which is more common in healthy individuals, 

has a reliable protective effect against the development of MCO. 

Allele, 

genotype 

The number of alleles and genotypes 

encountered 

χ2 Р OR 95% CI MHI group Control group 

n=91 % n=45 % 

Arg 73 40,1 29 32,2 1,3 =0,26 1,4 
0,827 

-2,399 

Gln 109 59,9 61 67,8 1,6 =0,20 0,7 
0,417 

-1,209 

ArgArg 19 20,9 6 13,3 2,3 =0,13 1,8 
0,835 

-3,788 

ArgGln 35 38,4 17 37,8 0,02 =0,88 1,0 
0,589 

-1,850 

GlnGln 37 40,7 22 48,9 1,3 =0,26 0,7 
0,414 

-1,265 
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3. The Arg223Gln polymorphism of the LEPR gene, Arg/Arg genotype, was found 2.8 times more 

frequently in the MCO group than in the control group, indicating that this genotype has a significant 

aggressive feature for the development of MCO. 

4. The GlnGln genotype of the Arg223Gln polymorphism of the LEPR gene was 2.4 times more common in 

the control group than in the MCO group. This result indicates a significant protective effect of the GlnGln 

genotype against the development of MCO. 
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