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ABSTRACT

Objective: to study the role of the rs1799883 polymorphism of the FABP2 gene in the pathogenesis
of gallstone disease in combination with MS. Material and methods. Molecular genetic studies were
carried out in the Department of Molecular Medicine and Cell Technologies of the RSNPMC
Hematology.

The analysis of the associations of the rs1799883 polymorphisms of the FABP2 gene was carried out
using a case-control model.

The main group consisted of 118 patients with cholelithiasis in combination with MS living in the
Khorezm region.

Results: As a result of our research, we identified a significant association of the homozygous
genotype for the Thr allele with the development of gallstone disease in combination with MS. The
indicator of the ratio of the chances of developing gallstone disease in combination with MS in
carriers of this genotype was OR = 2.9 at 95% Cl: 1.122- 7.424. The relative risk of disease was RR = 2.5
with 95% Cl: 1.11-5.76.

Conclusion: Our results allow us to conclude that the homozygous Thr/Thr genotype plays an
important role in the formation of gallstone disease and obesity in people of Uzbek nationality.
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Cholelithiasis (GSD) and metabolic syndrome
(MS) are widespread in the human population:
10-15% are patients with cholelithiasis, 15-25%
are patients with MS, in both cases, there is a
tendency towards rejuvenation and a
progressive increase in the number of patients

[1, 4,7,8,9].

The prevalence of MS and associated with
gallstones in the modern world has acquired a
pandemic. It has been proven that MS is not
only a risk factor for the manifestation of
gallstone disease but also its complicated
course [2,3].

The main pathogenetic risk factors for
gallstone disease with a combination of MS
include the genetic background. According to
various sources, genetic factors in the
formation of gallstones and associated with
MS are from 50 to 85%[6,7,8].

Scientific research on the human genome with
cholelithiasis in combination with MS makes it
possible to predict the development of
comorbid pathology and thereby improve the
results of primary prevention. The
introduction of molecular genetics methods
into clinical practice will make it possible to
assess the risk of developing cholelithiasis
with a combination of MS and the peculiarities
of its course [4,9].

Therefore, in recent years, more and more
attention of researchers is directed to the
study of the genetic basis of gallstone disease
in combination with MS. According to the
literature, in the pathogenesis of MS, an
important role is assigned to the violation of
lipid metabolism [2,8]. The FABP2 gene plays
an important role in the regulation of the
formation of metabolic disorders [7,12].

The FABP2 gene, as a lipolytic receptor in
human adipose cells, is associated with lipid
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mobilization [12, 14]. The most common
polymorphism is considered to be Ala54Thr
(rs1799883). Considering the relationship of
the rs1799883 allelic polymorphism of the
FABP2 gene with the clinical and functional
characteristics of metabolic disorders, it can
be assumed that it is involved in the
nosological syntropy of gallstone disease and
metabolic  syndrome. Identification of
genotypic variants of this locus, affecting lipid
metabolism disorders, makes it possible to
assess the individual risk of developing MS in
patients with cholelithiasis.

Obijective: to study the role of the rs1799883
polymorphism of the FABP2 gene in the
pathogenesis of gallstone disease in
combination with MS.

Molecular genetic studies were carried out in
the Department of Molecular Medicine and
Cell  Technologies of the RSNPMC
Hematology. The analysis of the associations
of the rs1799883 polymorphisms of the FABP2
gene was carried out using a case-control
model. The main group consisted of 118
patients with cholelithiasis in combination
with MS living in the Khorezm region. Among
118 patients, women accounted for 63.6% (75
patients) and 36.4% - men (43 patients) aged
24 to 73 years. All examined patients were
divided into 3 subgroups: Subgroup - A 58
patients with cholelithiasis with a combination
of obesity, subgroup - B 27 patients with
cholelithiasis with a combination of diabetes
mellitus (DM) and 33 patients with
cholelithiasis without MS in subgroup B. As a
material for the control sample, we used
preparations of genomic DNA (n = 120),
conditionally healthy unrelated donors of
Uzbek nationality and had no history of
gallstone disease and MS.
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Table 1 shows the results of a comparative
analysis of the frequencies of distribution of
alleles and genotypes of the rs1799883
polymorphism of the FABP2 gene in the
general group and subgroups of patients with
gallstone disease and the control sample.

In both groups, the actual distribution of the
rs1799883 polymorphism genotypes
corresponded to those expected at Hardy-
Weinberg equilibrium (RHB). The frequency of
Ala and Thr alleles, respectively, was 0.68/0.32
in the patient group and 0.78/0.22 in the
control group.

In the main group of patients, the observed
and expected frequencies of Ala/Ala, Ala/Thr
and Thr/Thr genotypes were 0.49/0.46,
0.37/0.44 and 0.14/0.10, respectively.

In the comparative group, the frequency of
these genotypes was 0.62/0.61, 0.32/0.34, and
0.06/0.05. As can be seen, in both groups
studied, the difference between the expected
and observed frequencies of genotypes was
statistically insignificant (x’<3.85; P>0.05).

The distribution frequency of Ala and Thr
alleles in the studied samples was 67.8% and

32.2% versus 77.1% and 22.9%, respectively. The
chance of detecting an unfavourable Thr allele
among patients is significantly increased by
more than 1.5 times compared with the
control group (x2 = 5.1; P = 0.02; OR = 1.6; 95%
Cl 1.064-2.399). The study of the distribution
of genotypes showed that the dominant
genotype in the studied groups of patients
and controls was the homozygous genotype
Ala/Ala, the frequency of which was 49.1% and
61.7%, respectively. The distribution of
heterozygous Ala/Thr and unfavourable
Thr/Thr genotypes in the studied groups of
patients was recorded - 37.3% and 13.6%,
respectively, in the control group - 30.8% and
7.5%, respectively (Tables 1-2).

There was a significant difference in the
frequency of distribution of the unfavourable
Thr allele and the minor Thr/Thr genotype
between the subgroups of obese patients and
the control sample (Table 3). According to the
odds ratio, the risk of obesity in the presence
of an unfavourable Thr/Thr genotype
significantly increases by more than 3.0 times
(x2 =5.1; P = 0.02; OR = 2.9; 95% Cl 1.122- 7.424).

Table 1. Frequency of distribution of alleles and genotypes of rs1799883 polymorphism of the FABP2
gene in patient and control groups

Allele frequency

Genotype distribution frequency

Ne Group Ala

Ala/Ala Ala/Thr Thr/Thr

% n % n % n %

1 Main group n =118 160 | 67.8 | 76

322 | 58 | 49.1 | 44 | 373 | 16 | 13.6

Obese gallstone

diseasen=58 73 62.9 | 43

37.1 26

44.8 | 21 | 36.2 | 11 | 19.0
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6 | ZhKB withSD n=27 37 68.5 | 17

31.

5 13 48.1 11 40.7 3 11.1

ZhKB without MS n =
B 33 50 75.8 | 16

24.2 19 57.6 12 | 36.4 2 6.1

Counter. group n =

120 185 | 77.1 | 55

22.

9| 74 | 617 | 37 | 308 | 9 | 75

Table 2. Differences in the frequency of allelic and genotypic variants of rs1799883 polymorphism
of the FABP2 gene in the study group and the control sample

Number of examined alleles and
Alleles and genotypes , ) .
genotypes Main group Control X P RR 95%Cl OR 95% Cl
n % n %
Ala 160 67.8 18 A - -
’ > 7 51 | 0.02 | 1.4 1.044 1.6 1064
Thr 76 32.2 55 22.9 1.891 2.399
0.632- 0.3589-
Ala/Ala 58 49.1 74 617 | 3.8 | 0.05 | 0.8 1,005 0.6 1006
0.8473- 0.7789-
Ala/Thr 44 37.3 37 30.8 1.1 0.2 1.2 1.726 1.3 2284
0.832- 0.8189-
Thr/Thr 16 13.6 . 2.1 0.1 1.8 1.
/ 3 9 7-5 3.928 9 4.571

It is interesting to note that a clear
relationship between the risk of developing
cholelithiasis with DM and the distribution of
predisposing genotypic variants of the
rs1799883 polymorphism of the FABP2 gene
has not been established, which does not

allow the use of this locus as a genetic marker
for predicting the risk of developing this
combination (P> 0.05).

Table 3. Differences in the frequency of allelic and genotypic variants of the rs1799883
polymorphism of the FABP2 gene in subgroup A of patients and the control group

Number of examined alleles
Alleles and and genotypes 2 o 9
genotypes Subgroup A Control X P RR 95% Cl OR 95% Cl
n % n %
Ala 73 62.9 185 | 771 1.161- 1.223-
7.8 | 0.005 | 1.6 2.0
Thr 43 37.1 55 | 22.9 2.254 3.209

The USA Journals Volume 03 Issue 06-2021

MPACT FACTOR
2021:5. 64

49



The American Journal of Medical Sciences and Pharmaceutical Research

(ISSN -2689-1026)

MPACT FACTOR

2021:5.6
June 18, 2021 | 46-51 504
https://doi.org/10.37547/TAJMSPR/Volumeo3lssue06-07 - 1121105510
Ala/Ala 26 44.8 74 | 617 | 45 | 0.03 | 0.7 0-5287- | 5 0.2677-
0.999 0.953
0.7607- 0.6575-
Ala/Thr 21 36.2 37 | 30.8 | 05 0.5 0.2 1813 1.3 2.466
Thr/Thr 11 19.0 9 7.5 5.1 0.02 2.5 | 1.11-5.76 | 2.9 11227
. . . . . 11-5. . 5424

Thus, as a result of the study, an association of
the  functionally  unfavourable  Thr/Thr
genotype of the rs1799883 polymorphism of
the FABP2 gene with the severity of gallstone
disease was noted. This genotypic variant is
more typical for obese patients with gallstone
disease. With this Thr/Thr genotype, the
chance of gallstone formation + obesity
significantly increases by more than 3.0 times
with a 95% Cl confidence interval of 1.122-7.424
(x2 = 5.1 and p = 0.02) in relation to other
genotypic variants. Unfortunately, when
analyzing the literature, we were unable to
find works devoted to the analysis of the role
of the rs1799883 polymorphism of the FABP2
gene in the etiopathogenesis of gallstone
disease in combination with MS. At the same
time, works devoted to the role of FABP2
polymorphic variants in susceptibility to the
development of obesity. Barodina S. et al.
(2016) found the rs1799883 polymorphism to
be more common in overweight people, while
Erenborg (2004) found it was associated with
only mild to moderately elevated BMI. Fehel T.
(2012) did not find any relationship between
this locus and the development of MS [13, 14].

The results we obtained are consistent with
those of the researchers Zang H [12]. But,
nevertheless, Zang H. found that the
heterozygous Ala/Thr genotype would also
lead to obesity. In our studies, it was found
that when comparing gallstones with obesity
and conventionally healthy people, the
heterozygous genotype is almost the same.

The USA Journals Volume 03 Issue 06-2021

Our results allow us to conclude that the
homozygous Thr/Thr genotype plays an
important role in the pathogenesis of
nosological syntropy of cholelithiasis and
metabolic syndrome. The risk of developing
gallstones with MS in the presence of this
genotypic variant of the FABP2 gene can
significantly increase by more than 3.0 times.
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