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DIAGNOSTIC SIGNIFICANCE OF MOLECULAR-GENETIC MARKERS IN THE
DEVELOPMENT OF NON-ALCOHOLIC FATTY LIVER DISEASE
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v Resume
In this article, 98 patients with NAFLD and 70 healthy controls were selected to study the

significance of the rs641738 polymorphism of the MBOAT?7 gene in the pathogenesis of NAFLD.
Our studies confirmed the presence of a positive statistically significant relationship between the
rs641738 polymorphism of the MBOAT7 gene and JNAYo0X, and this association is especially
significant in patients with developed non-alcoholic steatohepatitis.

Key words: non-alcoholic fatty liver disease, hepatic steatosis, non-alcoholic steatohepatitis,
rs641738 polymorphism of the MBOAT?7 gene.

KUT'AP HOAJIKOT'OJI EF XACTAJIMT'A PUBOXKJIIAHNIINIA MOJIEKYJISAP-
I'EHETUK MAPKEPJIAPHUHI' JUATHOCTUK AXAMUSATHU

Xampaes A.A., FOnoawesa J[.X., llamcuesa T.T., Xatioapos /I.b.

Tomkentr TuoOuéT AKaneMuscH,
Byxopo THOOHET MHCTUTYTH. Y30EKUCTOH.

v’ Pestome ..
Yoy maxonaoa 98 mnagpap MBOAT7 z2enu rs641738 nonumopgpusmunu KHAEX

namozenesuoazu axamuamunu ypzanuw maxcaouoa 98 ma JKHAEX 6unan kacannanzan 6emopnap
éa 70 ma JKHAEXza uanunmazan coznom odamnap nazopam 2ypyxu cugamuda maunnaé onunzan.
Buznunz maoxukomumus époamuda, MBOAT?7 zenu rs641738 nonumopgpusmu 6a JKHAEX opacuoa
mycoam CMAmMUCMUK UWIOHYIU OO0NAHUWL MABMHCYOIUZU 64 AHUKCcA Oy 002naHuw HOANKO020:1
CHLeamozenamum pueoIHCIaH2an 6emopaapoa ce3unapaupox, HAMOEH oyauiu macouKaIanou.

Kanum cyznap: Kucaprunz Hoankozon é@ xacmanuzu, icuzap cmeamosu, HOAIKO207
cmeamozenamum, MBOAT?7 zenu rs641738 nonumopdusmu.

JUATHOCTHYECKOE 3HAYEHUE MOJIEKYJIAPHO-TEHETUYECKHUX
MAPKEPOB B PA3BUTUM HEAJIKOI'OJIbHOM ’)KUPOBOM FOJIE3HU NEYEHU

Xampaes A.A., FOnoawesa J[.X., lamcuesa T.T., Xatioapos /I.b.

TamkeHTCKass MEAUIIMHCKAST aKaJeMUSL.
Byxapckuii rocy1apcTBEHHBIH MEIUIMHCKAN HHCTUTYT. ¥ 30€KUCTaH.

v’ Pestome
B amoii cmamoe 0na uzyuenusn snauumocmu noaumopgpusma rs641738 zena MBOAT?7 6 namozenese

HABII o110 omoopano 98 nauuenmoe ¢ HAJKBII u 70 300possix quy konmpoasvhnoit zpynnst. C
NOMOW{BI0 HAWUX UCC/ICO08AHUTE ObLIO NOOMEEPHCOEHO HAUYUE NOJIOHCUMETbHOU CIAMUCMUYEecKu
oocmogepnoul ceazu mexcoy noaumoppusmom rs641738 zena MBOAT7 u JNAYoX, npuuem 3ma
accoyuayua 0CO6eHHO 3HaUUMA Y GOTLHBIX C PA3GUSCUIUMCA HEATIKO20IbHBIM CHIEAm02enamumom.

Knrouesvle cnosa: neankozonvnasa ycuposas 00j1e€3Hb NeYeHU, CHeAmMO3 neueHu, HeanKo2o1bHblil
cmeamozenamum, noaumopuim rs641738 zena MBOAT?.
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Relevance

urrently, the high growth rate of non-alcoholic fatty liver disease (NAFLD) is estimated by the
C tendency of the population to become obese. However, as the level of obesity increases, the severity
of the disease also increases. NAFLD occurs with 30-100% obesity. In NAFLD, most patients (48-
100%) are asymptomatic and are detected during general examinations. A non-progressive form of
NAFLD - hepatic steatosis occurs in 40-78% of patients. When the disease progresses periodically, 12-
40% of patients may develop non-alcoholic steatohepatitis after 8-13 years, and 15% of patients may
develop liver cirrhosis and liver failure. 7% of patients with liver cirrhosis may develop hepatocellular
carcinoma after 10 years [1,2,3,9,11,14,15].

It is known that NAFLD is a multifactorial disease. Younossi Z.M., one of the leading experts in the
studied field. According to (2014), the importance of genetic factors in the development of NAFLD is
scientifically based on insulin resistance and high body mass. The results of the research carried out in
the last ten years show that the significant contribution of genetic factors in the progressive development
of NAFLD has been revealed. Today, a number of scientific researches are being carried out in the world
to study the genetic basis of NAFLD, to prevent its complications by developing early diagnosis and
treatment methods. Scientific studies, the analysis of the studied literature show that in the development
of NAFLD, it is necessary to carry out genetic tests in making an accurate diagnosis of the course of the
disease. [4,9,10,11,12,13]. GCKR and polymorphism E P446L (rs1260326) and MBOAT?7 (rs641738)
are candidate genes for the accumulation of lipid fractions in the liver tissue in NAFLD and the
development of more dangerous, aggressive forms of the disease [5,6,7,8,9]. Therefore, conducting
research aimed at determining the distribution of these genes and polymorphism, alleles, genotypes,
accumulation of lipid fractions in the liver, the origin and genetic dependence of dangerous forms of
NAFLD is one of the urgent problems of hepatology.

The purpose of the study - Evaluation of the development of nonalcoholic fatty liver disease by
molecular genetic markers.

Inspection materials and methods

The data of the results of clinical, laboratory and instrumental examination of 98 patients diagnosed
with NAFLD were taken into the study. 53 (54%) of the patients were women, 45 (46%) were men, and
their age ranged from 20 to 75 (average 49.2+4.2) years. Out of 98 patients with NAFLD, 67 (68.3%)
stage of hepatic steatosis (JS) and 31 (31.6%) stage of steatohepatitis (SG) were included in the study.
Of these, 45 (46%) were men and 53 (54%) were women, aged 20-75 (average age 49.2+4.2). The results
of the examination were evaluated by a clinical reference card (questionnaire). Consent was obtained
from the members of the ethical committee established under the auspices of the Bukhara Medical
Institute to conduct the research. Criteria for inclusion in the study: patients with hepatic steatosis (JS)
and steatohepatitis (SG) aged 20-75; persons who gave written consent to clinical and instrumental
examinations. Exclusion criteria: alcohol or drug addiction, toxic, viral, autoimmune damage to the liver,
patients with oncological disease, severe diseases (uncontrollable arterial hypertension, type 2 diabetes
- decompensation stage, chronic heart failure 111-1V functional class, myocardial infarction and stroke
patients), pregnant women, breast-feeding women. To rule out alcoholic fatty liver disease, history
(absence of periodic alcohol consumption) was collected and excluded using a specific CAGE
questionnaire [4]. During the investigation, it was compared with 70 healthy individuals (age 20-65).

In the process of diagnosing patients, anamnesis data were collected, laboratory and ultrasound
examinations were used. Ultrasonography of the hepatobiliary system was performed in 500 patients
with risk factors for NAFLD: obesity, dyslipidemia, carbohydrate intolerance. As a result of liver
ultrasound, steatosis and steatohepatitis were detected in 98 patients with NAFLD.

The following signs of liver steatosis were noted: liver enlargement, increased echogenicity,
relatively decreased liver density compared to the spleen (liver-spleen index less than 1), decreased
sound conductivity, poor visualization of the portal and hepatic veins. Ultrasound elastography was
performed in 98 patients to rule out fibrosis in liver parenchyma. Gene and polymorphic markers were
subjected to PTsR analysis as standards.
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Result and discussion

According to the distribution of alleles in the main group, which included 98 patients with NAFLD
from our study, the S wild-type allele was 64.8%, while the T minor allele was found in 35.2%. That is,
compared to the indicators of the control group, the occurrence of S allele was observed 1.3 times less,
while the occurrence of T allele increased 1.89 times. The distribution of genotypes in the MBOAT7
gene rs641738 polymorphism within the groups showed that in the main group, the wild homozygous
S/S genotype was 41.8%, the S/T heterozygous genotype was 45.9%, and the T/T mutant homozygous
genotype was 12.2%. . The obtained results showed that the performance of the control group was
significantly different from that of the main group. That is, in the main group, it was found that the
homozygous S/S genotype is 1.37 times less frequent, the S/T heterozygous genotype is 1.45 times less
frequent, and the mutant T/T genotype is 4.21 times more frequent (see Figure 1).
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20
10
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The main gr Control gr
BG/G 41,8 65,7
G/A 45,9 31,4
AJA 12,2 2,9

Figure 1. The distribution of the MBOAT7 gene rs641738 polymorphism in the main and control
groups is presented in percentages.

When the results of the MBOAT7 gene rs641738 polymorphism were checked according to the
Hardy-Weinberg law, it was found that the obtained results obeyed the Hardy-Weinberg law (3.84> y2?
0.05<p), although there was a weak deviation. Normal homozygous — S/S and mutant homozygous
genotypes T/T empirical test results are slightly higher than the expected results according to the Hardy-
Weinberg law (0.418; 0.122 and 0.4115; 0.1215, respectively), the heterozygous genotype theoretically
expected results, empirical prevailed with a slight difference from the determined results (respectively,
0.459 and 0.447) (see Table 1). In addition, in our study, the heterozygous genotype showed a positive
result (D= 0.028) when the result obtained from the heterozygous genotype was checked using the D-
quantity (D = (Ho - He)/He) in patients tested for the MBOAT7 gene rs641738 polymorphism (see Table
3). The compliance of the obtained results with the Hardy-Weinberg law indicates that the errors made
during the research and during the selection of patients with NAFLD in the Uzbek population are
minimal.

Table 1.
The MBOAT7 gene rs641738 polymorphism in the main group of patients was tested using the
Hardy-Weinberg law (df=1)

Main group HWE
Alleles Percentage distribution
c 64,8%
T 35,2%
Genotypes Observable Expected i P-value
Genotype C/C 0,418 0,4115
Genotype C/T 0,459 0,447
Genotype T/T 0,122 0,1215
Total 1,0 1,0 0,0041 0,9
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Similarly, when the results of the control subjects were examined by the Hardy-Weinberg law, a
weak deviation was found, but this result was not significant when re-examined by chi-square (}2<3.84?
p>0.05 with a significance threshold of 0.05 ). In our study, in the control group, the results obtained for
the normal homozygous genotype and heterozygous genotype were less than the theoretically expected
results (for C/C genotype and C/T genotypes, 0.657 and 0.663; 0.314 and 0.303, respectively), on the
other hand, the observed result for the homozygous mutant genotype was expected. it was found to be
slightly higher than the result (see Table 2). The result obtained from the heterozygous genotype was
checked using the D-quantity and a positive result (D=0.036) similar to the main group was obtained
(Table 3).

Table 2.
The control group was tested. The results obtained when the MBOAT7 gene rs641738
polymorphism was tested using the Hardy-Weinberg law (df=1).

Control group HWE
Alleles Percentage distribution
C 81,4%
T 18,6%
Genotypes Observable Expected N P-value
Genotype C/C 0,657 0,663
Genotype C/T 0,314 0,303
Genotype 7/T 0,029 0,034
Total 1,0 1,0 0,107 0,9

Table 3.
The difference between the empirical and expected theoretical results obtained in the main and

control groups according to the heterozygous genotype
Groups Observable Expected D*
Main group 0,459 0,447 0,027
Control group 0,314 0,303 0,036

FOI’mU|a *: D:(Hobs‘Hexp)/Hexp.

Thus, the results of testing the MBOAT?7 gene rs641738 polymorphism in patients with NAFLD
revealed that the homozygous S/S and heterozygous S/T genotypes are rare, and the mutant T/T
genotype is statistically significant.

Significance of MBOAT7 gene rs641738 polymorphism in NAFLD development. When the
relationship between wild and mutant alleles of MBOAT7 gene rs641738 polymorphism and the origin
of NAFLD was studied in the main and conditionally healthy group of people examined during the
study, it was found that the wild S allele reduces the occurrence of the disease by 30% by having a
protective effect in NAFLD origin (RR=0 .7; 95%CI: 0.611-0.862), and the mutant allele was found to
have an initiating effect on the origin of NAFLD, and the relative risk was 1.38 (95%Cl: 1.16-1.64).
The obtained results were checked by y2-square and p-value indicators and they were confirmed to be
significant and reliable (¥2=11.1? p<0.001) (see Table 4).

Similarly, when studying the importance of genotype distribution of the studied polymorphism in the
main and control group in NAFLD, it was found that the wild homozygous genotype - S/S has a strong
protective value in the development of the disease (OR=0.375; 95%CI: 0.199-0.709) and the obtained
results were confirmed as significant (ch2=7, 8; p<0.01). On the other hand, the mutant homozygous
genotype - T/T was found to have an initiatory significance in the development of NAFLD (OR=4.74;
95%CI: 1.027-21.9) and it was found that the risk of disease occurrence increases 1.54 times (RR=1.54;
95%CI: 1.2-1.98). Also, the relationship between the mutant genotype and NAFLD was proved to be
significant (32=4.7? p<0.05). Although the heterozygous genotype increased the risk of NAFLD
development (RR=1.28; 95%CI: 0.997-1.643), its effect was confirmed to be unreliable in statistical
analysis (¥2>3.84? p>0.05) (see Table 4) .
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Thus, in the Uzbek nation, the main NAFLD pathogenesis is the T allele of the MBOAT7 gene
rs641738 polymorphism (OR=2.38; 95% ClI: 1.42-3.99) and the T/T genotype (OR=4.74; 95% CI 1.027-
21.9) was found to be an important risk factor. In homozygous S/S genotype, on the contrary, we can
see that there is a protective value against the development of pathology (OR=0.67; 95% CI: 0.199-
0.709) (see Table 4).

Table 4.
Main % Compar | % (Relative risk) RR (Odds ratio)OR
rs64173 | group ative
8 n=98 group x P
n=70
Value 95% ClI Value 95% CI
Alleles
C 127 64,8 | 114 81,4 0,7 0,611- 0,42 0,25-0,74
11,1 | 0,001 0,862
T 69 352 | 26 18,8 1,38 1,16-1,64 | 2,38 1,42-3,99
Genotypes
c/C 41 418 | 46 65,7 0,67 0,514- 0,375 0,199-
78 | 0006 0,872 0,709
CIT 45 459 | 22 314 1,28 0,997- 1,8 0,975-
35 006 1,643 3521
T/IT 12 122 |2 2,9 47 0,03 1,54 1,2-1,98 4,74 ;,1037-

Distribution of the MBOAT7 gene rs641738 polymorphism in the primary and control groups.

In addition, patients of the main group (98) were divided into two subgroups depending on the
presence of steatohepatitis in addition to steatosis, based on the course of the disease and the results of
instrumental examinations. In such a grouping of NAFLDs, we used the classification grouped by
Matteoni and his colleagues in a simpler way. According to it, NAFLD is divided into 4 types, the first
type - steatosis or simple fatty liver, the second type - steatohepatitis (inflammation process added to the
process), the third type - steatonecrosis (multiple necrosis of liver cells added to the process) and the
fourth type - steatonecrosis and Mallory hyaline or fibrosis process. is a joint manifestation.

The aim of this is to study the prevalence of alleles and genotypes of the MBOAT?7 gene rs641738
polymorphism in small groups, and to determine the difference in OR and other statistical indicators
compared to groups. In this way, it is possible to determine whether the studied gene polymorphism can
induce the inflammatory process and other pathological processes in the liver in addition to liver
hepatosis.

The first group was NAFLD, 67 patients with non-alcoholic steatosis were included, and the second
group included 31 patients with non-alcoholic steatohepatitis. Then, in both groups, the percentage of
allele distribution and the distribution of genotypes were checked based on the Hardy-Weinberg law.
According to him, the results obtained from the first subgroup corresponded to the Hardy-Weinberg
law, since there was no significant difference between the empirical results observed during the study
and the theoretically expected results (¥2 = 0.092, P=0.95). That is, the observed homozygous wild-type
and mutant homozygous genotypes were found to be less than the expected empirical results (C/C 0.433
and 0.441; T/T 0.130 and 0.133), which means that the homozygous genotypes are relatively deficient
in the first group of patients, while the results of the heterozygous genotype are theoretical. were found
to be superior to the expected results (C/T 0.464 and 0.446) (see Table 5).

Similarly, the results obtained from the group of patients with nonalcoholic steatohepatitis of the
liver were also found to be in accordance with the Hardy-Weinberg law, and in this subgroup, unlike
the subgroup of nonalcoholic steatosis, patients with the heterozygous genotype were less than the
expected theoretical result (respectively, C/T 0.452 and 0.474) and the result of homozygous genotypes
was found to be superior (respectively, C/C 0.387 and 0.376; T/T 0.161 and 0.15) (Table 6).
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Table 5.
In the first subgroup, the results obtained when tested using the Hardy-Weinberg law (df=1)

HA steatosis
HWE
Alleles Percentage distribution
C 66,4%
T 33,6%
Genotypes Observable Expected ¥2 P-value
Genotype C/C 0,433 0,441
Genotype C/T 0,464 0,446
Genotype 7/T 0,103 0,113
Total 1,0 1,0 0,092 0,95
Table 6.
In the second subgroup, the results obtained when tested using the Hardy-Weinberg law (df=1)
HA steatohepatitis
HWE
Alleles Percentage distribution
C 61,3%
T 38,7%
Genotypes Observable Expected x2 P-value
Genotype C/C 0,387 0,376
Genotype C/T 0,452 0,474
Genotype T/T 0,161 0,15
Total 1,0 1,0 0,07 0,96

Among the first subgroup, when the association between the MBOAT7 gene rs641738
polymorphism and non-oncological steatosis was examined, the wild-type - S allele was found in 66.4%
of patients, and the mutant - T allele was found in 33.6% of patients. Using these results, when
examining the importance of different allelic genes in the pathogenesis of the disease, it was found that
the wild allele plays a protective role in the pathogenesis of the disease (odds ratio - 0.45; 95%CI: 0.258-
0.787), while the mutant allele increases the risk of developing the disease (OR=2 .21; 95%CIl: 2.21
1.27-3.869). And the association between these alleles and the disease was statistically significant and
reliable (x2 = 8; P=0.005) (see Table 7).

When the distribution of the MBOAT7 gene rs641738 polymorphism by genotype was studied in the
first subgroup, it was found that the wild S/S genotype met with a significant difference in the control
group (65.7% and 43.3%). At the same time, it was proved that the wild homozygous genotype plays a
protective role in the pathogenesis of non-ecological steatosis (OR=0.4 95%CIl: 0.2-0.79; 2 = 6.95
p=0.009). On the other hand, although the percentage of homozygous mutant and heterozygous
genotypes was found to be more common in the first subgroup compared to the control group
(respectively, 10.3% and 46.4%, while in the control group these indicators were 2.9% and 31.4% )
found them to have a disease-inducing effect (OR=1.88; 95%CI: 0.936-3.771 for the heterozygous
genotype, OR=3.97; 95%CIl: 0.793-19.832), but the statistical reliability of these results was not
confirmed (¥2 < 3 .84; P>0.05) (see Table 7).

On the other hand, in the second subgroup, when the results of the distribution of wild and mutant
alleles of the MBOAT?7 gene rs641738 polymorphism were examined, it became clear that the
percentage of mutant allele prevalence was found to be twice as high in the group of patients with non-
alcoholic steatohepatitis as compared to the control group (38.7% and 18.8% ), and the prevalence of
the wild-type allele was 81.4% in the control group (61.3% in the nonalcoholic steatohepatitis group).
In this context, by examining alleles for their pathogenetic significance, the mutant allele increased the
incidence of the disease by 1.92 (95%CIl: 1.29-2.861) times relative risk and 2.78 (95%ClI: 1.424-
5.386) times by odds ratio. inducing effect was confirmed, while the wild - S allele was found to have
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a strong protective value in the origin of the disease (OR=0,36; 95%CI: 0,196-0,702). At the same
time, the mentioned results were confirmed to be statistically significant (¥2 = 9.4 p=0.003).

Table 7.
Distribution of the MBOATY7 gene rs641738 polymorphism in the subgroup with non-
oncological steatosis and the control group.

HA % Compar % ( Relative risk ) ( Extimolar ratio )
rs64173| steatos ative RR OR
8 is group )
group n=70 X P
n=67 Value | 95% ClI K 95% CI
Mmar
Alleles
89 66,4 114 814 0,7 0,547-0,875 0,45 0,258-0,787
45 33,6 26 18,8 80 0,005 1,45 1,142-1,83 2,21 1,27-3,869
Genotypes
C/C 29 43,3 46 65,7 6,95 | 0,009 0,63 0,446-0,893 0,4 0,2-0,79
CIT 31 46,4 22 31,4 3,18 | 0,075 1,36 0,976-1,90 1,88 0,936-3,771
TT 7 10,3 2 2,9 3,21 | 0,074 1,66 1,118-2,463 | 3,97 0,793-19,832
Conclusion

Thus, on the basis of the conducted research, it can be concluded that MBOAT7 gene polymorphism

rs641738 mutant homozygous - T/T form is caused by various metabolic disturbances in cells, in
particular, disruption of the synthesis of phospholipids that are part of the cell membrane from
arachidonic cyst, its increase inside the cell and prostaglandins, which are many inflammatory factors
and the inflammatory process can be induced by the formation of leukotrienes, and at the same time, it
can cause fat accumulation and inflammation in hepatocytes as a result of decreasing the lipolytic
processes inside the cell and increasing the lipogenesis process. With the help of our research, it was
confirmed that there is a positive statistically reliable association between the MBOAT?7 gene rs641738
polymorphism and NAFLD, and that this association is especially significant in patients with developed
non-alcoholic steatohepatitis.
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