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CIRCULATING LEVELS OF LEPTIN
IN BLOOD OF YOUNG YAKUTS 
DEPENDING ON BODY MASS INDEX

Currently, adipose tissue is considered an endocrine organ that produces several hormonally 
active substances – adipokines, including a leptin hormone. This hormone plays a key role in 
regulating energy metabolism and body weight. Several studies have shown heterogeneity of 
leptin levels from the ethnic origin and the environment. It is possible that in indigenous pop-
ulations living in extremely low climatic conditions, leptin levels may affect the development of 
diseases associated with impaired fat metabolism. In this regard, the purpose of this study is to 
assess the relationship of leptin circulating in the blood serum with body mass index groups in 
healthy Yakuts. The present study included 281 Yakuts (186 women and 95 men) with an aver-
age age of 19±2 years. The sample was divided into three groups according to the world health 
organization classification: underweight (n=37), normal (n=215), overweight/obesity (n=29). 
There were no statistically significant differences in body mass indices between men and women 
(p>0.05). As a result of comparative analysis, it was found that in women and men, leptin levels 
are statistically higher in individuals with overweight/obese (p<0.01), and in individuals with un-
derweight and normal body weight, leptin levels do not statistically differ from each other in both 
women and men (p>0.05). Our results confirm that Yakuts with overweight/obesity body weight 
have an increased level of leptin against the background of leptin resistance. It is also possible 
that Yakuts with an underweight to protect the body from low temperatures develop a larger per-
centage of active brown adipose tissue and the level of leptin in the blood reaches equal values 
as in Yakuts with normal weight.
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Introduction. Currently, almost one 
in three people suffer from at least one 
form of malnutrition: underweight, over-
weight, obesity, and non-communicable 
weight-related diseases [30]. Recently, 
the incidence of overweight, obesity, and 
type 2 diabetes has been particularly in-
creasing among indigenous people living 
in circumpolar regions [7]. Thus, in the 
Republic of Sakha (Yakutia), the preva-
lence of obesity among Yakuts, Evenks, 
and evens living in the Olekminsky, Tom-
ponsky, Gorny, and Zhigansky districts 
was studied. A total of 1,566 people (968 
women, 598 men) was examined. As a re-
sult of this study, it was found that women 
(19%) are twice as obese as men (10%) 
[2, 3, 6]. The same data on the increased 
prevalence of obesity among women was 
found for other indigenous peoples of the 
North, such as the Sami (women 30%, 
men 23%), the Kven (women 26%, men 
18%) [12] and the Inuit (women 25.5%, 
men 15.8%) [21].

The development of obesity is man-
ifested by excessive accumulation of 
adipose tissue, which has recently been 
recognized as an endocrine organ that 
produces hormonal active substances 
– adipokines [13]. Leptin was the first 
adipokine discovered [9] and its main 
function is to participate in the regulation 
of energy metabolism and body weight 
[13]. The maximum amount of leptin is 

produced by white adipose tissue [18]. 
Therefore, it is believed that the levels of 
leptin circulating in the blood are directly 
proportional to the amount of adipose tis-
sue in the body [24, 26]. Several studies 
have shown heterogeneity of leptin levels 
depending on ethnic origin and the envi-
ronment [16, 17, 27]. It is possible that in 
indigenous populations living in extreme-
ly low climatic conditions, leptin levels 
may affect the development of diseases 
associated with impaired fat metabolism. 
In this regard, this study aims to assess 
the dependence of serum leptin levels on 
body mass index (BMI) in healthy Yakuts 
aged 18 to 30 years.

Materials and Methods. The present 
study included 281 Yakuts (186 wom-
en and 95 men) with an average age of 
19.8±1.5 years. All participants were eth-
nic Yakuts who were healthy at the time 
of the study and passed a questionnaire 
indicating their gender, nationality, and 
age. The sample was made up of indi-
viduals who did not complain about their 
health status and were not registered in 
a dispensary for chronic diseases. All 
subjects gave written informed consent 
to participate in the study and to process 
their personal data. This work was ap-
proved by the local ethical Committee on 
biomedical ethics at the YNC KMP (Ya-
kutsk, Protocol № 16 of December 13, 
2014).
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Venous blood for the study was col-
lected in the morning after a 12-hour fast 
in all participants. Anthropometric indi-
cators (body weight in kilograms, height 
in centimeters) were determined for all 
participants using standardized methods. 
Body mass index (BMI) was calculated 
by dividing body mass by the square of 
height. To determine the level of leptin 
circulating in the blood, an enzyme im-
munoassay kit "Leptin ELIS Akit"(Diag-
nostics Biochem Canada Inc., Canada) 
was used. The leptin concentration in the 
samples was measured at a wavelength 
of 450 nm in a VICTORX5 Multimode 
Plate Reader (Perkin Elmer Inc., USA). 

Statistical analysis. The results were 
analyzed using a computer program for 
statistical data processing SPSS 18.0 
(SPSS: An IBM Company, USA). p≤0.05 
were considered statistically significant. 
All results were expressed as standard 
deviation (±). Anthropometric and hor-
monal characteristics between women 
and men were compared using the stu-
dent's t-test. The Association of BMI with 
leptin levels was evaluated using multiple 
regression analysis.

Results. To assess the dependence 
of serum leptin levels on BMI, leptin con-
centrations were determined using en-
zyme immunoassay and BMI was calcu-
lated in a total sample of 281 people. The 
sample was divided into three groups 

according to the who classification [14, 
29]: underweight (≤18.49 kg/m2), normal 
weight (18.5-24.99 kg/m2), overweight/
obesity (≥25 kg/m2) (Table 1). There were 
no statistically significant differences 
in BMI between men and women in the 
groups (p>0.05).

A comparative analysis of leptin levels 
was performed in individuals with normal 
BMI compared to individuals with under-
weight and overweight/obese (Figure 1). 
As a result, it was found that in compar-
ison with the norm in both women and 
men, leptin levels are statistically high-
er in individuals with overweight/obese 
(p<0.01). There were no statistically 
significant differences in leptin levels 
(p>0.05) between the groups of individu-
als with a body mass deficit and the norm 
in both women and men.

Discussion. In the Yakut population, 
levels of leptin circulating in the blood of 
individuals over the age of 18 have previ-
ously been determined in several studies 
[5, 8]. In a study by Golderova et al., [5] 
it was shown that patients with unstable 
angina had significantly higher leptin lev-
els compared to patients with stable an-
gina. Klimova et al., [8] investigated as-
sociations of allelic variants of rs1799883 
(FABP2) with metabolic syndrome and its 
components, including leptin, in a pop-
ulation sample of Yakuts. It was shown 
that the leptin level did not depend on the 

genotypes of the ALA54THR polymor-
phism of the FABP2 gene [8]. In addition, 
we have recently published data on the 
dependence of leptin levels in young 
Yakuts depending on gender and body 
weight [1].

In this study, we evaluated for the first 
time the relationship of serum leptin levels 
with BMI groups (underweight, normal, 
overweight/obesity) in healthy Yakuts 
aged 18 to 30 years. We found that the 
level of leptin in Yakuts with overweight/
obesity is significantly higher than in Ya-
kuts with normal weight. It is believed that 
people suffering from obesity have leptin 
resistance, an overabundance of leptin 
against the background of immunity to its 
action [10, 20]. Thus, our results for the 
Yakut population are consistent with pre-
vious studies on other samples and con-
firm that overweight/obese individuals 
also have increased leptin levels against 
the background of leptin resistance.

Attention is drawn to the fact that in 
Yakuts with an underweight and normal 
weight, leptin levels in the blood serum 
do not statistically differ from each other. 
Several previous studies have found that 
people suffering from anorexia nervosa 
and eating disorders have significantly 
lower levels of leptin in their blood than 
healthy people [22, 23, 25, 28]. Howev-
er, low leptin levels in underweight indi-
viduals are thought to signal a potentially 

Levels of leptin, depending on the categories of BMI: a – female, b – male. Note: * – statistically significant difference

Average BMI values for each group divided by gender
 

UNDERWEIGHT(n=37) U-критерий 
Манна Уитни

NORMAL WEIGHT (n=215) t-критерий 
Стьюдента

OVERWEIGHT/OBESITY 
(n=29) U-критерий 

Манна УитниWOMEN 
(n=26)

MEN 
(n=11)

MEN 
(n=11))

MEN 
(n=71)

WOMEN 
(n=16)

MEN 
(n=13)

17.46±0.72 17.39+0.91 Utest=138;
p>0.05 21.42±1.62 21.96±1.9 p>0.05 27.56±2.88 26.64±1.49 Utest=90;

p>0.05
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dangerous lack of energy resources to 
the brain [19]. Thus, in a study by Leon-
ardo et al., [15] it was shown that the in-
digenous populations of Siberia have in-
creased levels of energy metabolism and 
basal metabolism to protect the body from 
low temperatures. In addition, our recent 
study showed that men from the Northern 
regions recorded higher levels of leptin 
(10.03 ng/ml) than men from the south-
ern regions (4.73 ng/ml) (p=0.00001) 
[27]. Although leptin is secreted mainly by 
adipocytes of white adipose tissue, in a 
study by Margetic et al., [18] it was shown 
that adipocytes of brown adipose tissue 
can also secrete it. In 2015, in Yakutia [4], 
for the first time in the world, a case of 
finding brown adipose tissue in an adult 
who was exposed to low temperatures 
most of the time was histologically con-
firmed. This indicates that people living in 
cold climates have active brown adipose 
tissue [4]. In a study by van Marken Licht-
enbelt et al., [11] it was shown that in lean 
people, the number and activity of brown 
adipose tissue was 4 times higher com-
pared to people who were overweight 
or obesity. Thus, it is possible that Yakut 
population with an underweight to protect 
the body from low temperatures develop 
a higher percentage of active brown ad-
ipose tissue and the level of leptin in the 
blood reaches the same values as in indi-
viduals with normal weight.

Conclusion. 1. In the Yakut popula-
tion, overweight and obese individuals, 
both women and men, have higher leptin 
levels than normal weight individuals.

2. In individuals with low birth weight 
the levels of leptin in the serum were the 
same compared to the norm. Perhaps 
this is due to the protection of the body 
from low temperatures through the de-
velopment of a greater number of active 
brown adipose tissue which secretes 
leptin additional.
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Introduction. Asthma is a severe het-
erogeneous disease characterized by 
chronic airway inflammation. The global 
prevalence of asthma is 1-18% [4]. De-
spite the rapid development of modern 
medicine in 10-20% of Russian patient’s 
severe course of asthma with the signs of 
therapeutic resistance to various groups 
of drugs are diagnosed [2]. Genetic vari-
ability has a significant influence on the 
patient’s sensitivity to the prescribed 
therapy [5]. Histamine is a biogenic 
amine that plays an important role in the 
development of inflammatory processes. 
The activation of histamine receptors in 
the lungs leads to bronchospasm and 
airway obstruction. Histamine is metab-
olized by two main enzymes, which are 

histamine-N-methyltransferase (HNMT) 
and aminoxidase (DAO, AOC1) [7]. Sev-
eral studies have shown that polymorphic 
loci in the genes encoding histamine me-
tabolizing enzymes are associated with 
allergic diseases [1, 7]. The aim of this 
work was to assess the significance of 
amiloride-sensitive amine oxidase AOC1 
and histamine-N-methyltransferase 
HNMT genetic polymorphisms involved 
in the histamine metabolism in the pre-
diction of asthma developing in children 
of different ethnicities living in the Repub-
lic of Bashkortostan (RB).

Materials and methods. DNA sam-
ples of 430 unrelated individuals aged 
2-17 years old from the RB were used in 
this work. The group of patients included 

O.N. Savelieva, A.S. Karunas, Yu.Yu. Fedorova,
R.F. Gatiyatullin, E.I. Etkina, E.K. Khusnutdinova
ASSOCIATION ANALYSIS
OF AMINOXIDASE 1 AOC1 AND 
HISTAMINE-N-METHYLTRANSFERASE 
HNMT GENE POLYMORPHISMS WITH 
THE DEVELOPMENT OF ASTHMA IN 
CHILDREN

Аsthma is a common multifactorial disease characterized by chronic inflammation of the re-
spiratory tract, and respiratory symptoms such as wheezing, shortness of breath (dyspnea), 
coughing, that vary over time and intensity. The main goal of asthma management is to achieve 
and maintain clinical control of the disease over a long period of time, considering the safety of 
therapy and potential adverse reactions. At present, total asthma control is achieved in less than 
half of patients, and 10-20% of patients show signs of therapeutic resistance to certain groups 
of drugs. Several studies have revealed that heredity has a significant effect on the individual 
sensitivity to asthma therapy. In this regard, it is actual to study the genes involved in the me-
tabolism of major groups of drugs used to asthma treatment. Antihistamines are frequently pre-
scribed in the treatment of allergic diseases, it blocks the binding of histamine to its receptors by 
the mechanism of competitive inhibition, it has antipruritic, antiedema, antispasmodic and local 
anesthetic effect.

The aim of this work was to analyze associations of polymorphic variants of amine oxidase, 
copper-containing 1 AOC1 and histamine N-methyltransferase HNMT genes involved in the his-
tamine metabolism with the development of asthma in children living in the Republic of Bashkor-
tostan. Material and methods. DNA samples of 430 unrelated individuals aged 2-17 years living 
in the Republic of Bashkortostan were used as the study material. Genotyping of polymorphic 
variants is carried out by PCR-RFLP method. Results. The associations of rs1049793*CC gen-
otype and rs1049793*C allele of the AOC1 gene with asthma development, with significant de-
creases in spirometry measures in Russians were revealed. The associations of rs1801105*CT 
genotype and rs1801105*T allele of the HNMT gene with significant decrease of MEF25 in asth-
ma patients of Tatar ethnicity were established. Conclusion. The results of the study suggest 
that AOC1 and HNMT polymorphic variants are involved in asthma development.

Keywords: bronchial asthma, polymorphic variant, association, aminoxidase 1 AOC1 gene, 
histamine N-methyltransferase HNMT gene.
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