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Abstract- Background: The study of the association between
acne vulgaris and the TNF- gene polymorphism rs1800629 in
the Uzbek population is discussed in this article.

Methodology: The research was conducted on 165 patients
with various clinical forms of acne vulgaris and 161 healthy
donors.

Findings: During this research, allele frequencies and
genotypes of rs1800629 polymorphism of TNF-a gene were
found with statistically significant differences between the
control group and subgroups of patients with acne vulgaris. As
a result of the investigation, it was discovered that
heterozygous genotype G/A should be a genetic marker for an
increased risk of acne development, whereas homozygous
genotype G/G should be a marker for a reduced risk of acne
formation.
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[.  INTRODUCTION
Q cne wvulgaris (AV) is a widespread disease that

causes damage to the sebaceous glands and

associated hair follicles due to several genetic
and environmental factors [13]. Epidemiological studies
have shown that people between the ages of 12 and 24
are more susceptible to acne, with about 85% of the
population suffering from it. Almost 80% of first-degree
relatives suffer from acne and the disease occurs earlier
and is more severe in people with a positive family
history. In 15-20% of acne vulgaris patients, the disease
is moderate to severe (Bhate K., Willams H.C., 2013;
Mahto A. 2017; Janani, S., Sureshkumar, R. A., 2019;
Heng AHS, Chew FT. 2020). It has been established that
both endogenous and exogenous factors, such as
antimicrobial peptides, in particular the expression of
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cathelicidin (LL-37), defensin-2, cytokines (IL-1a, TNF-a,
IL-1B, IL-8, IL-10, etc.), vitamin D and matrix
metalloproteinases, interferon vy, P. Acnes, St. Aurous, et
al. (Dréno B., 2017; Ibrahim AA et all, 2018; Xu H. Li H.
2019; Ebrahimi A et all. 2019; Swelam MM et all. 2019;
Ragab M, 2019; Aydingoz IE et al. 2021).

Along with exogenous and endogenous factors,
genetic predisposition plays a leading role in the
formation of the disease. At present, enough data have
been accumulated on the involvement of various
candidate genes, the protein products of which are
directly or indirectly involved in the regulation of the
immune response during inflammation, in the formation
of a predisposition to acne. Despite this, the molecular
genetic basis of acne production has not been well
investigated.

Tumor necrosis factor-o (TNF-a) is a powerful
pro-inflammatory cytokine, a mediator of inflammatory
processes plays a central role in the initiation and
regulation of the cytokine cascade during the
inflammatory and immune response.

The TNF-a gene encoding this cytokine is
located on the short arm of chromosome 6 (locus
6p21.1 6p21.3). To date, several functional polymorphic
loci have been identified, among which the G-308A
variant (replacement of guanine for adenine at
nucleotide position -308, international code: rs1800629)
is the most common polymorphism. The influence of
this locus on the synthesis and level of concentration in
the body of the cytokine TNF-a has been proven
[Kroeger KM, 1997; Wilson AG 2003].

In studies of hereditary predisposition to various
multifactorial diseases, namely the 308A allele and the
G/A and A/A genotypes of the rs1800629 polymorphism
of the TNF-a gene are considered as a risk factor for the
development of various pathological processes
associated with an impaired immune response.

The research aims to study the association of
rs1800629 polymorphism of the TNF-a gene with the
development and clinical course of acne.

[I.  MATERIALS AND METHODS

The study was conducted on a sample of 165
acne patients and 161 conditionally healthy donors
(control group). The clinical picture of acne vulgaris is
characterized by the appearance of comedones,
papules, pustules, nodes, cysts on areas of the facial
skin (forehead, cheeks, chin), front and back of the back
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containing sebaceous glands (Tan A.U., Schlosser B.J.,
Paller A.S. 2018). The degree of activity of the process,
the planned method of therapy is determined by the
severity of the course of acne. Practical dermatology
therefore often uses the classification proposed by the
Global Alliance to Improve Acne Outcomes, which
distinguishes between mild, moderate, or severe acne
(Thiboutot D., Gollnick H., Bettoli V., et al; 2009.).

The analysis of associations was carried out by
comparing two samples according to the “case-control”
type. The sample "case" was formed from patients with
different severity of acne (165 patients). 59 of them

1 2

3 4 5 6 7 8 9 10

3 4 5 6 7 8 9 10

suffered from mild, 64 — moderate, and 42 - severe
forms of acne. The “control” group included 97
conditionally  healthy  individuals  without  any
dermatological or other diseases. To isolate DNA from
peripheral blood, we used the standard phenol-
chloroform extraction method and the RNA/DNA-sorb kit
from InterLabService LLC (Russia) (Fig. 1). For
genotyping rs1800629 of the TNF-a gene, test systems
of NPF “Litekh” (Russia) were used according to the
manufacturer's  instructions. PCR detection was
performed using a GeneAmp PCR-system 2720 thermal
cycler (Applied Biosystems, USA).

11 12 13 14 15 16 K+ K-
—— Start
—6G
11 12 13 14 15 16 K+ K-
— Stat
—A

Fig. 1. Electropherogram for TNFa gene polymorphism detection.

K- negative control; K+ positive control;
1,2,3,5,6,9,10,13,14,15 - wild genotype G/G;
4,7,8,11,12,16 - heterozygous genotype G/A;

Statistical processing of the obtained data was
carried out using the statistical software package
OpenEpi 2009, Version 2.3.

I1I.  REsULTs AND DisCUSSION

The frequency distribution of alleles and
genotypes of the rs1800629 polymorphism of the TNF-a
gene and their statistical difference among patients and
the control sample are shown in Table 1, where
statistically significant differences were found between
the compared groups. As can be seen from Table 1, the
frequency of distribution of G and A alleles in the
combined group of patients and the control sample was
79.4% and 20.6% versus 86.6% and 13.3%, respectively.
Rare allele A (20.6%) of this polymorphism was found to
be statistically significantly more common in the
combined patients’ group than in the comparison group
(13.3%) with odds ratio OR=1.7 (y2=6.1; p=0.01; 95%
Cl: 1.10-2.55) (Table 2).

The frequency of the wild homozygous
genotype G/G was lower in respondents with acne
(60.4%), in the control group (73.3%; x2=6.5; p=0.01;
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OR=0.5; Cl: 95% 0.342-0.87) and the proportion of
carriers of heterozygote G/A was significantly more
frequent in patients with AV (38.8%) than in the
comparison group (26.7%). According to the odds ratio
for carriers of this genotype, the risk of developing acne
is significantly increased by 1.7 times (y2=5.4; p =
0.02; OR=1.7; Cl95% 1.08-277). Along with this, no
reliable association of the homozygous genotype (A / A)
with the formation of acne was found. This genotype
was detected only in the group of AV patients (1.2%),
while in the control group this genotype was not
detected (x2=2.0; p=0.2).



Table 1: Frequency distribution of alleles and genotypes of the rs1800629 (G308A) polymorphism of the TNF-a. gene
in the group and subgroups of patients with acne and the healthy control

Allele frequency Genotype distribution frequency

Ne Group n* G A G/G G/A A/A

n % n % n % n % n %
1 | Maingroupn=165 | 330 | 262 | 79.4 | 68 | 206 | 99 | 600 | 64 | 388 | 2 | .2
a | Severe formn=42 84 61 72.6 23 27.4 21 50.0 19 45.2 2 4.8
b MOdefLeGZeverity 128 | 97 | 758 | 31 | 242 | 33 | 516 | 31 | 484 | 0 | 00
C | Mid severityn=59 | 118 | 104 | 881 | 14 | 119 | 45 | 763 | 14 | 237 | 0 | 00
2 | Conrel o P | 322 | 279 | 866 | 43 | 183 | 118 | 733 | 43 | 267 | 0 | 00

In the next stage of the work, a comparative
analysis of the distribution of the frequencies of alleles
and genotypes of this locus, depending on the severity
of acne, was carried out.

It was found that among patients with severe
acne severity, the proportion of carriers of alleles G and
A was 72.6% and 27.4%, and in the comparison group
86.6% and 13.3%, respectively. And the value of the
relative risk, equal to 2.4 with the confidence interval
Cl95% 1.374- 4.35 (x2=9.6 and P=0.002), also confirms
the significant association of the unfavorable allele A in
the formation of acne (Table 2). The frequencies G/G,
G/A and A/A in the studied subgroup of patients and the

control sample were: 50.0%, 45.2% and 4.5% versus
73.3% and 26.7%, respectively. The heterozygous G/A
genotype is a determinant of an increased risk of
developing severe acne (45.2% versus 26.7%, y2=5.4;
p=0.02; OR=23; Cl. 95% 1.12-4.56), while the
favorable A/A genotype, on the contrary, a marker of a
reduced risk of developing this form of the disease
(50.0% versus 73.3%, respectively, y2=8.4;, p=0.004;
OR=0.4; Cl: 95% 0.181- 0.73). The proportion of carriers
of the homozygous genotype in the subgroup of
patients was 4.5%, while in the healthy control this
genotype was not detected (2=7.7; p=0.005)
(Table 3).

Table 2: Differences in the frequency of alleles and genotypes of the rs1800629 polymorphism of the TNF-a gene in
the study and control groups

Alleles and | Main group Control 2 P OR 95% ClI
genotypes group
G 262 279 6.1 0.01 1.7 1.109-2.556
A 68 43
G/G 99 118 6.5 0.01 0.5 0.3424- 0.8727
G/A 64 43 5.4 0.02 1.7 1.08-2.77
AA 2 0 2.0 0.2 - -

Table 3: Differences in the frequency of alleles and genotypes of the rs1800629 polymorphism of the TNF-a gene in
the subgroup of patients with mild acne and the control group

Alleles and Severe Control N P OR 95% Cl
genotypes form group
G 61 279
9.6 0.002 2.4 1.374- 4.35
A 23 43
G/G o1 118 8.4 0.004 04 0.181-0.73
G/A 19 43 5.4 0.02 23 1.12-4.56
AJA 2 0 7.7 0.005 - )
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A similar pattern was detected when the allele
and genotype frequencies of this locus were compared
between a subgroup of patients with average acne
severity and a population sample. The frequency of
distribution of alleles and genotypes in the studied
subgroups of patients with moderate severity of acne
was: G=75.8% and A=24.2%, G/G=51.6%, G/A=48.4%
and A/A=0.0. The risk of developing moderate acne is
significantly higher in carriers of the functionally
unfavorable allele A of genotype G/A 2.1 and 2.6 times

than in carriers of other genotypes (2=7.9; p=0.005;
OR=2.1; CI: 95% 1.237-3.475 and 2=9.8; p=0.002;
OR=2.6; Cl: 95% 1.412-4.706, respectively). At the
same time, among patients with moderate severity, the
carriage of the wild G/G genotype was significantly less
frequent compared to the control group (P <0.05), i.e.,
on the contrary, this genotype is likely to have a
protective effect on the formation and development of
acne (y2=9.8; p=0.002; OR=0.4; Cl: 95% 0.21-0.70).

Table 4: Differences in the frequency of alleles and genotypes of the rs1800629 polymorphism of the TNF-a gene in
the subgroup of patients with moderately severe acne and the control group

ocoard | Wodrao | ool | x|y on | oo
G 97 279 7.9 0.005 2.1 1.237- 3.475
A 31 43
G/G 33 118 9.8 0.002 0.4 0.21-0.70
G/A 31 43 9.8 0.002 2.6 1.412- 4706
A/A 0 0 - - - -

In a comparative analysis, no statistically
significant differences were found between the samples
of patients with mild acne and controls (Table 5, p>
0.05). The frequency distribution of alleles and
genotypes of this genetic marker in the studied group

was: G=88.1% and A=23.7%, G/G=76.3%, G/A=23.7%
and A/A=0.0% in the patient subgroup, G=86.6% and
A=13.3%, G/G=73.3%, G/A=26.7% and A/A=0.0%, in
the control group. The odds ratios were OR=0.9,
OR=1.2 and OR=0.8, respectively.

Table 5: Differences in the frequency of alleles and genotypes of the rs1800629 polymorphism of the TNF-a gene in
the subgroup of patients with severe AV.

o |ty | G [ [ [ on | e
G 104 279 0.2 0.7 0.9 0.4588- 1.663
A 14 43

G/G 45 118 0.2 0.6 12 0.58-2.345
G/A 14 43 0.2 0.6 0.8 0.42-1.709
A/A 0 0 - - - -

A comparison of the frequencies of allelic and
genotypic variations of the rs1800629 polymorphism of
the TNF- gene in the subgroups of individuals with
severe and mild AV demonstrated no significant
differences.

Table 5 shows the distribution of the allele and
genotype frequencies of the rs1800629 polymorphism of
the acne TNF-o gene. In subgroups of patients with
severe and mild forms of acne, a statistically significant
difference in the frequency of occurrence of alleles and
genotypes of this locus was revealed. So, the frequency
of G and A alleles in the studied subgroups of patients
corresponded to 72.6% and 27.4% versus 88.1% and
11.9%. The odds ratio was 2.7 (OR=2.7; 95% ClI. 1.34-
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5.84) with y2=7.9; p=0.005, indicating an association
between the minor A allele and clinically severe acne.

The G/G, G/A and A/A genotypes occurred at
50.0%, 45.2% and 4.8% in the subgroup with severe
acne, and 76.3%, 23.7% and 0.0% in the subgroup with
a mild form of acne respectively. The frequency of the
G/G genotype in the subgroup of patients with severe
acne was significantly lower than in the subgroup of
patients with mild acne (50.0% versus 76.3%,
respectively). The odds ratio was 0.3 (OR=0.3; y2=7.4;
p=0.006; 95% CI: 0.13-0.72), which indicates a
protective effect of this genotype against the
development of severe acne.



Differences in  the frequency of the
heterozygous genotype were found between patients
with severe and mild acne (45.2% versus 23.7%,
respectively). The risk of developing a severe form with
this genotype of acne was OR=2.6 (y2=5.2; p=0.02;
95% CI: 1.13-6.23). These data also support the adverse
effect of this genotype on the development of severe
acne. The homozygous genotype A/A was found only in
two patients with severe acne (4.8% versus 0.0%, with
x2=2.9; p=0.09).

When comparing the frequencies of alleles and
genotypes between subgroups of patients with
moderate and mild forms of diseases, significant
differences were also revealed. The unfavourable allele
A predominated in the moderately severe group
compared with the mild acne group (24.2% versus
11.9%, respectively; x2=6.3, p=0.01, RR=2.0; 95% CI:
1.14-3.64, OR=2.4; 95% Cl: 1.19-4.73). Heterozygosity
for the minor allele was markedly more frequent in
patients with moderate acne than in the comparison
group (48.4% and 23.7%, respectively, x2=3.84;
P=0.05; OR=0.3; 95% CI: 0.15-0.71). Also, the G/G
genotype (51.6% vs 76.3%, respectively; x2=8.1;
P=0.004; 95% ClI. 1.2-3.4, OR=3.0; 95% CI: 1.3- 6.5)
was protective against the formation of moderate acne.

Thus, the data obtained at this stage of the
study allow us to conclude that the carriage of the
rs1800629 polymorphism of the TNF-a gene s
correlated with a more severe course of acne (with
severe and moderate variants). At the same time, the
heterozygous G/A genotype is the molecular genetic
marker of an increased risk of acne formation and
development, while the homozygous G/G genotype is a
marker of a reduced risk of diseases.

Interestingly, Turkish colleagues (Baz K., et all
(2008)) reported no significant association (P<0.001)
between this genotype and acne severity, although there
was a significant increase in the frequency of carriers of
the unfavorable G/A genotype compared to healthy
controls (P>0.05).

The results of most studies on the contribution
of the rs 1800629 polymorphism of the TNF-a gene to
the development of acne in different populations are
rather inconsistent. For example, two meta-analyses of
the associations of the rs1800629 polymorphism of the
TNF-a. gene with acne risk, performed by Chinese
authors, also did not give unambiguous results [Yang
JK et all 2014, Wang and Y. 2018]. Nevertheless, in the
world literature, the vast majority of case-control design
studies confirm a significant association between
unfavorable genotypes of the rs1800629 polymorphism
of the TNF-a gene with acne formation [Al-Shobaili HA
2012, A. Agodi, 2012 Grech | 2014 Aisha NM 2016,
Szabd, K. 2011, Heng AHS et all. 2021]. Our findings for
the rs1800629 polymorphism of the TNF-a gene also do
not contradict these global studies.

However, along with studies that have identified
an association between acne and this polymorphic
locus, there are studies that do not support this
association. Thus, according to Sobjanek M, et al.
(2009), Irawan A. Et all. (2013) and Yu J., et all. (2011) in
the Polish, Indonesian and Chinese populations studied,
no significant association of this polymorphism with
acne formation was found. Perhaps, this is due to the
fact that, according to most authors, this polymorphic
locus has a high degree of heterogeneity in the
frequencies of allelic and genotypic variants depending
on the ethnicity or population affiliation of the studied
groups [Parra-Rojas I., et al. 2006, Lee Y.H. 2007].

IV. CONCLUSION

Based on the findings and comparison results,
it is possible to conclude that acne development and
advancement are connected with the rs1800629
polymorphism of the TNF- gene, depending on the
patient's  ethnic background. Despite  rather
contradictory results obtained by researchers, there is
no doubt that, at least in most European and Asian
populations, unfavourable genotypic variants of the
rs1800629 polymorphism of the TNF-a gene make a
significant modifying and sometimes direct contribution
to the predisposition to form various clinical forms of
acne.
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