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Annotation

This study is devoted to investigating the role of the SOD2 (Alal6Val) gene
polymorphism in the development of chronic tonsillitis and its association with different clinical
forms of the disease. The study included 94 patients aged 3 to 55 years diagnosed with chronic
tonsillitis, as well as 90 conditionally healthy individuals examined in the Khorezm region
between 2021 and 2025. Depending on the clinical presentation, patients were divided into
groups with simple, toxic-allergic form I, and toxic-allergic form II.

Molecular genetic analysis was performed using real-time polymerase chain reaction
(PCR). Statistical analysis was carried out using the chi-square (?) test and odds ratio (OR).

The results demonstrated that the presence of the minor Val allele and the Val/Val
genotype of the SOD2 (Alal6Val) polymorphism is significantly associated with an increased
risk of developing chronic tonsillitis. Specifically, the Val allele increases the risk by 1.7 times,
while the Val/Val genotype increases it by 2.3 times. Furthermore, this genetic marker was found
to play a significant role in the development of both simple and toxic-allergic forms of the
disease.

In conclusion, the SOD2 (Alal6Val) gene polymorphism can be considered an
important genetic marker for predicting the risk of chronic tonsillitis and may be useful in
selecting individualized treatment strategies.

Key words
chronic tonsillitis, genetic polymorphism, SOD2 (Alal6Val), allele, genotype, risk of
development.

INTRODUCTION

Despite the accumulated experience, the problem of tonsillar pathology remains
unresolved [1]. The prevalence of chronic tonsillitis (CT) not only remains high, but also shows
no tendency to decrease [9,13]. According to some data, the prevalence may reach 37-63%
[7,14].

Despite the constant improvement of diagnostic and treatment methods for chronic
tonsillitis, this pathology continues to occupy a leading place in the structure of pharyngeal
diseases [6 , 15]. According to a number of authors, the prevalence of chronic diseases of the
tonsils and adenoids is 1,154.4 per 100,000 population [11, 16].

The relevance of developing new methods for diagnosing diseases, including
chemotherapy, is determined not only by the increase in local purulent-inflammatory
complications of chemotherapy, but also by the importance of focal infection in the development
of tonsillogenic complications from internal organs [2,10,17 ] .
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In this regard, the study of molecular genetic mechanisms plays an important role in
determining the risk of developing diseases, including CT (simple, toxic-allergic (TAF)) and
choosing the optimal treatment tactics [5,8,12].

Target. Study of the degree of association of the SOD2 gene polymorphism (Alal6Val)
with the development of chronic tonsillitis.

MATERIAL AND METHODS

The study was based on the voluntary participation of 94 patients with chronic tonsillitis
aged 3 to 55 (median age 29.27 + 1.7 years). Patients were randomly selected upon admission for
diagnosis and treatment at the Khorezm Regional Multidisciplinary Medical Center and the
private clinic "Khorezm LOR Shifo" (P. Makhmud Street, Urgench, Uzbekistan) from 2021 to
2025. The diagnosis was established taking into account diagnostic standards based on
diagnostic criteria for the nature of clinical manifestations and instrumental data.

Depending on the form of chronic tonsillitis (CT), the selected patients (n=94) were
divided into the following groups:

- 1" main group (n=94) — patients with chronic tonsillitis;

- 2" group (n=39) — patients with a simple form of CT;

- 3" group (n=32) — patients with toxic-allergic form I (TAF 1),

— 4™ group (n = 23) — patients with toxic-allergic form II (TAF II),

- 5™ control group (CG) (n=90) — included conditionally healthy individuals without ENT
diseases.

The material for the molecular genetic study was lymphocytes obtained from peripheral
blood using a standard method.

The molecular genetic study included genotyping of the SOD2 (Alal6Val) gene SNP
using a real-time PCR system and software (Applied Biosystems, USA). Fragments of the SOD2
(Alal6Val) gene SNP were amplified on a programmable thermal cycler from Applied .
Biosystems » (USA) with preliminary denaturation at 95 °C (7 min), amplification for 40 cycles,
subsequent denaturation at 95 ° C (1 min), primer annealing at 59 °C (1 min), elongation at 72 °
C (1 min) and final synthesis at 72 °C (3 min).

Mathematical analysis and statistical processing of the obtained research results were
carried out using a statistical software package using methods for calculating the 7 2 ¢iia- and the
odds ratio (OR ) . The distribution of genotype variants of the studied SOD2 gene (Alal6Val)
was matched according to the Hardy-Weinberg equilibrium (HWE) and analyzed using the
GenePop ( Genetics of Population ) program for analyzing genetic data.

Using the OpenEpi 2009, Version 2.9 statistical software package, the 95% CI
(confidence interval) and P-values were calculated in addition to "¢ y2 and OR . Comparisons of
the observation groups were made using the Student's t-test, which yields a probability (P)
estimate of the significance of differences between the compared groups, with a significance
level of P <0.05.

RESULTS AND DISCUSSION

A study of the genotype distribution of the SOD2 (Alal6Val) polymorphic gene in the
main group of patients with CT and CG revealed no deviation from the Hardy-Weinberg
equilibrium (HWE, P>0.05).

When analyzing the distribution of the polymorphic gene SOD 2 ( Ala 16 Val ) in the
control group and groups of patients with CT, all three genotype variations were found among all
those examined, i.e. Ala/ Ala, Ala/ Val and Val / Val (Table 1).

Table 1

Analysis of the structure of the SOD 2 gene polymorphism ( Ala 16 Val ) among
patients with chronic tonsillitis depending on the form and healthy
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Frequency of alleles and genotypes

Group Ala Val Ala/Ala | Ala/Val | Val/'Val

n 09 n 09 n %0 n 09 n 09

1** MG of patients with

3 &7 (463 | 101 | 53.7 |26 | 277 |35 372 |33 |35.1
chronic tonsillitis ( n=94)

28 group with a simple

37 | 474 41 | 52:6 (1T Z8&2 |15 385 | 13 (333
form of CT, (n=139)

3" group with TAF I, (n

—32) 29 1453 |35 | 57 |9 (281 |1l 344 | 12| 3TS5

4% groupwith TAFII, (n

=23) 21 (456 25 | 544 | 6 (261 9 (391 | 8 (348

5% CG - healthy, (n=90) 108 | 60.0| 72 | 40.0 | 35 |38.9|38 |42.2|17|18.9

Comparative statistical analyses of the differences identified in the 1 MG of patients
with CT compared to the CG showed a statistically significant increase in the frequencies of the
minor Val allele » 1.7 times (%2 = 7.0; P =0.01; O R = 1.7; 95% CI : 1.15 - 2.63) and the Val /
Val genotype by 2.3 times (2 =%!; P =0.03; O R=2.3; 95% CI : 1.19 - 4.53), simultaneously
accompanied by a statistically significant decrease in the protective Ala allele ( 2 = 7.0; P =
0.01; OR=10.6;95% CI:0.38 - 0.87).

Meanwhile, in terms of frequencies, the frequencies of the wild genotype Ala / Ala (1 2=
2.6;P=0.2;0R=0.6;95% CI:0.32 - 1.11) and heterozygote Ala/ Val (x?=0.5;P=0.5;0R
=0.8; 95% CI : 0.45 - 1.47) in the group of patients compared to the control group did not reach
a statistically significant level (Table 2).

Table 2

Evaluation of differences in the distribution of the polymorphic gene SOD 2 ( Ala 16
Val ) between the main and control groups

Frequency
- MG CG R N
= (n=94) (n=90) x| R 95% CI 95% CI
=3 R R
=
= ‘? n % n %
< =
[<5)
=]
46.] 10] 60| 7.1 o | o | o052- 0.
Ala 87 |3 8 0 |0 01 |38 1.14 6 0.38 - 0.87
10| 353 4 7.1 o 1. | 0.85- 1.
Val 1 7 7210 |0 01 |3 1.98 7 1.15-2.63
27. 38 2.1 0. | o0 | 037- 0.
Ala/Ala | 26 |7 3519 |6 20 |7 1.36 6 0.32-1.11
[ B ——————————————sa————————m————————sp———-—[sssssssss————————[m——————————ssanm——————
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37. 42 0. 0. 0. 0.49 - 0.
Ala/Val 35 |2 38 1.2 5 50 9 1.58 8 045-1.47
35. 18 6. 0. 1. 1.09 - 2.
Val/Val 33 |1 17 | .9 1 03 9 3.17 3 1.19-4.53

The presence of statistically significant differences in the frequencies of the minor Val
allele and the Val / Val genotype for the genetic marker SOD 2 ( Ala 16 Val ) between the MG
and CG proves their role in increasing the risk of developing CT by 1.7 (2= 4.4; P =0.05) and
2.3 times (2= 6.1; P = 0.03) due to a decrease in the activity of the protective Ala allele ( y %=
7.0; P=0.01).

Comparing the results of the distribution of the polymorphic gene SOD 2 ( Ala 16 Val ) in
the 2nd group of patients with a simple form of CT in relation to the control group, a pronounced
tendency was found to increase the unfavorable effect of the minor allele Val by 1.7 times ( x 2~
35:P=0.1;0R=1.7; 95% CI : 0.98-2.83) and the minor homozygote Val / Val by 2.1 times ( y,
2=32;P=0.1;0R =2.1; 95% CI : 0.93 - 4.97), accompanied by a pronounced tendency to
decrease the protective activity of the wild allele Ala (2= 3.5; P =0.1; O R =0.6; 95% CI :
0.35-1.03).

The differences in the groups between the frequencies of the wild genotype Ala / Ala ( y 2
=1.4;P=0.3; 0R=10.6;95% CI : 0.27 - 1.39) and the heterozygote Ala/ Val (¢ 2=0.2; P=10.7;
0R=0.9;95% CI : 0.4 - 1.84) were not statistically significant.

Analyzing and evaluating the distribution pattern of the SOD 2 ( Ala 16 Val ) genetic
polymorphism in the 2" group of patients with a simple form of CT and in the control group, a
pronounced tendency was observed to increase the unfavorable effect of the minor Val allele ( y 2
=3.5; P=0.1) and decrease the protective activity of the major wild allele Ala ( y 2=32P=0.Dand
the Val / Val genotype ( x 2= 6.1; P = 0.03) which contributes to an increase in the chance of
developing a simple form of CT by 1.8 and 2.3 times, respectively, which emphasizes their role
in the mechanism of CT onset.

Analyzing the results of the study of the polymorphic gene SOD 2 ( Ala 16 Val ) in the
3rd group of patients with CT and TAF I compared to the control group, a statistically significant
increase in the frequencies of the minor allele Val by 1.8 times (x?>=4.1; P=0.05;0 R = 1.8;
95% CI : 1.02 - 3.21) and the genotype Val / Val by 2.6 times ( x 2= 4.5; P = 0.05; O R = 2.6;
95% CI : 1.08 - 6.17) was found in the gene structure , simultaneously accompanied by a
significant decrease in the protective effect of the wild allele Ala (¢ 2=4.1; P =0.05; O R = 0.6;
95% CI : 0.31 - 0.98). As for the wild genotype Ala / Ala (¥2 ='?; P=0.3; O R =0.6; 95% CI :
0.21 - 1.48) and the heterozygote Ala / Val (32 =%6; P=0.5; O R =0.7; 95% CI : 0.31 - 1.66), no
significant differences in their frequencies were found between the groups (Table 3).

Table 3

Evaluation of differences in the distribution of the polymorphic gene SOD 2 ( Ala 16
Val ) between patients with CT with TAF I and healthy individuals

Frequency
CT with
- 8 TAF I CG(m=90) |2 |R RR | 95% CI OR | 95% CI
= =
& 2 (n=32)
=
2% [n % n %
<
Ala 29 453 | 108 |60.0 |4.1 0.05 0.8 0.33-1.73 |0.6 0.31-0.98
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Val 35 547 |72 400 |41 (005 |13 |097-1.38 1.8 | 1.02-3.21

Ala/A
la 9 28.1 |35 389 | 1.2 0.30 | 0.7 0.19-2.72 |0.6 0.26 - 1.48

Ala/V
al 11 344 |38 422 |06 |050 0.8 0.24-2.82 (0.7 0.31-1.66

Val/V
al 12 375 |17 189 (4.5 0.05 | 2.0 0.63-621 |26 1.08 -6.17

Thus, comparing the distribution of the genetic polymorphism SOD 2 ( ALA 16 VAL ) in
the group of patients with CT with TAF I and CG, statistically significant differences were found
in the frequencies of the minor allele Val ( x 2= 3.4; P = 0.1) and the genotype Val / Val (2=
4.5; P = 0.05), proving their association with an increase in the risk of developing CT TAF I by
1.8 and 2.6 times.

Similar studies in the 4th group of patients with chemotherapy with TAF II Compared
with the control group, in the structure of the polymorphic gene SOD 2 ( Ala 16 Val ) it was
possible to trace the presence of a pronounced tendency to a decrease in the frequency of the Ala
allele (¢ 2=3.1;P=0.1; OR =0.6; 95% CI : 0.29-1.07) and an increase in the proportion of the
Val allele by 1.8 times (2= 3.1; P = 0.1; O R = 1.8; 95% CI : 0.93 -3.41). Meanwhile, no
statistically significant differences were found between the frequencies of the Ala/ Ala (3 >=1.3;
P=03;0R=0.6;95%CI:0.2-1.53),Ala/Val (x2=0.1P=0.8;0R=0.9;95% CI:0.35 -
2.24)and Val / Val (¢ 2=2.7;P=0.2; OR =2.3;95% CI : 0.85 - 6.17) genotypes.

The presence of a pronounced tendency towards an increase in the proportion of the Val
allele (x2=3'; P=0.1) and a decrease in the proportion of the Ala allele (2 =!':7=%Din the
structure of the polymorphic gene SOD 2 ( Ala 16 Val) in the group of patients with CT TAF II
compared to the control shows the possible contribution of the studied marker to an increase in
the chance of developing this form of chronic tonsillitis by 1.8 times.

Having assessed the differences revealed in the distribution of the polymorphic gene SOD
2 ( Ala 16 Val ) taking into account the form of CT between patients with the simple form of HT
and HT with TAF I, no statistically significant differences were found for the allelic variants Ala
(x?=0.1;P=09;,0R=1.1;95% CI: 0.56 - 2.11) and Val (x*>=0.1; P=0.9; O R =0.9; 95%
CI : 0.47 - 1.78), or for the genotypes Ala / Ala (7 ><3.84; P=0.99; OR = 1.0; 95% CI : 0.36 -
2.84), Ala/Val (x%2=0.1;P=0.8;OR=1.2;95% CI : 0.45 - 3.16) and Val / Val (2=0.1; P =
0.8; OR=0.8; 95% CI:0.31 - 2.21).

At the same time, evaluating the differences revealed in the distribution of the
polymorphic gene SOD 2 ( Ala 16 Val ) between patients with a simple form of CT and CT with
TAF 1II , similarly to the previous comparison, no statistically significant differences in the
proportion of alleles and genotypes were revealed (for alleles Ala - 3 2<3.84; P=0.9; OR =1.1;
95% CI : 0.52 - 2.23 and Val - 1 2<3.84; P =0.9; O R = 0.9; 95% CI : 0.45 - 1.93, as well as
genotypes Ala / Ala - 1 2<3.84; P=0.9; OR =1.1; 95% CI : 0.35 - 3.56, Ala/ Val - y 2<3.84;
P=0.98; O R =1.0; 95% CI : 0.34 - 2.8 and Val / Val - y 2<3.84; P=0.95; O R =0.9; 95% CI :
0.32-2.78).

Comparative analyses of the distribution of the polymorphic gene SOD 2 ( Ala 16 Val )
between patients with CT with FAT I and CT with FAT II again failed to reveal statistically
significant differences for the alleles Ala ( y 2 <3.84; P=0.98; O R =1.0; 95% CI : 0.46 - 2.11)
and Val ( y 2<3.84; P=0.98; O R =1.0; 95% CI : 0.47 - 2.17), as well as the genotypes Ala / Ala
(x2<3.84; P=0.9; OR =1.1; 95% CI : 0.33 - 3.71), Ala/ Val (¢ 2=0.1; P=0.8; O R =0.8; 95%
CI:0.27-2.47)and Val / Val (¢ 2<3.84; P=0.9; OR =1.1;95% CI : 0.37 - 3.44).
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CONCLUSION

Thus, analyzing the results of the study of the distribution features and functional
significance of the allelic genetic polymorphism SOD 2 ( Ala 16 Val ), we can conclude that this
marker is associated with the risk of developing CT. In particular, the study results showed that
the minor allele Val and the genotype Val / Val for the genetic marker SOD 2 ( Ala 16 Val )
have a risk effect, increasing the formation of CT by 1.7 (2= 4.4; P = 0.05) and 2.3 times ( y >
=6.1; P =0.03). Moreover, it was established that carriage of the minor Val allele and the Val /
Val genotype are associated with the development of the simple form and TAF I CT, increasing
the risk of their development by 1.8 ( 3 2= 3.5; P = 0.1) and 2.3 times ( 2= 6.1; P = 0.03),
respectively, and also by 1.8 (y2=3.4; P=0.1) and 2.6 times ( 3 >=4.5; P = 0.05), respectively.
Along with this, the role of the polymorphic gene SOD 2 ( Ala 16 Val ) was also traced in
relation to the formation of CT TAF II , the risk of which is increased among carriers of the Val
allele by 1.8 times (¢ ?=3.1; P =0.1).

As aresult, it is quite obvious that the genetic polymorphism of SOD 2 ( Ala 16 Val )isa
genetic marker involved in increasing the risk of developing HT and its forms (simple, toxic-
allergic forms I and II ).
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