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RESULTS OF THE FREQUENCY OF OCCURRENCE OF ALLELES AND GENOTYPES OF THE RS2412971 7456>A HORMAD2
GENE POLYMORPHISM IN VARIOUS FORMS OF CHRONIC TONSILLITIS

Shaumarov A.Z.', Xasanov U.S., Djurayev J.A.’
'Tashkent Medical Academy

Abstract. The palatine tonsils are part of a collection of lymphoid tissues that are located at the entrance to the
respiratory and digestive tracts. Anatomically, the structure of their crypts greatly increases the epithelial surface area
available for contact with environmental agents, which, together with their strategic location, makes the tonsils the first
part of the immune system to respond to antigens [1,2,3]. Chronic tonsillitis is a very common disease among adults and
children, and is also part of hereditary diseases, or so-called multifactorial diseases. In this regard, to clarify the reasons for
the development of this pathology, it is not unimportant to study the heredity of the development of chronic tonsillitis
[4,5]. Some researchers believe that the cause of the development of chronic tonsillitis is a hereditary factor, while others
pay more attention to the genetic factor in the development of this disease [6,7].
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PE3YJIbTATbI YACTOTbI BCTPEYAEMOCTH AJITESIER 1 TEHOTWMOB NOJINMOP®I3MA FEHA RRS24 12971 7456>A
HORMAD2 M1P1 PA3JINYHBIX POPMAX XPOHUYECKOI0 TOH3WJININTA

Ulaymapos A.3.", Xacaros Y.C.", Ixypaes [].A.’
TTawkeHTCKanA MegnynHCKaA akagemma

AHHOTaumA. HebHble MVHAANIMHBI ABNAIOTCA YaCTblo COBOKYMHOCTM NMMOOUHBIX TKAHEN, KOTOPbIE PACNONOKeHDI
y BXOfa B AbIXaTebHbIN 1 NULIEBAPUTENbHBINA TPaKTbl. AHATOMUYECKMU CTPOEHME UX KPUMT 3HAUUTENBHO YBENNUMBAET
NMoLWab NOBEPXHOCTY SMUTENMA, AOCTYMHYIO iNA KOHTAKTa C areHTaMy OKPYXatoLer cpefbl, YTo, Hapsaay C MX cTpaTern-
UECKMM PaCMoNOXeHUEM, AeNaeT MUHAANMHbI NEPBBIM 3BEHOM MMMYHHON CUCTEMbI, PEarnpytowmm Ha aHTurens [1,2,3].

XPOHNYECKUI TOH3UIIIIUT SBNAETCA OYEHb PACMPOCTPAHEHHbIM 3aboneBaHNeM Cpeaun B3POCTbIX U OETEN, a Takxke
ABMIAETCA YaCTblO HACNEACTBEHHBIX 3a00/1€BAHNI, T TaK Ha3blBAEMbIX MHOFODAKTOPHbIX 3ab0oneBaHuii. B CBA3M C 3TM
ANA BbIACHEHWA NPUYNH Pa3BUTUA AAHHOW NATONOMMN HEMANOBAXKHBIM ABNAETCA U3yUYeHWe HaceCTBEHHOCTH Pa3BUTUA
XPOHNYECKOro TOH3MNnTa [4,5]. HekoTopble MccneqoBateny CYUTAIOT, UTO MPUYMHON Pa3BUTUA XPOHUYECKOTO TOH3WI-
NYTa ABNAETCA HAaCNEACTBEHHbIN GaKTOP, B TO BPEMA Kak Apyrvie yaenaT 6onblie BHUMAHNA reHeTUYeCKOMY GakTopy
B Pa3BUTWM 3TOro 3abonesaHus [6,7].

KnioueBble c/ioBa: XPOHNYECKNI TOH3UIIINT, HACTEACTBEHHDBIN GaKTOP, FEHETUUECKMI GaKTop.
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INTRODUCTION

In the oral cavity, the tonsils are secondary
lymphoid organs, representing tissues of local
immunity, capable of providing a rapid and
nonspecific response to pathogens, as well as
triggering the action of the acquired immune
system [8].

Despite their important role in fighting germs

in the mouth, the tonsils can suffer from infections:
due to their anatomical position, the tonsils are in
constant contact with oral debris, foreign materials
and pathogens, leading to chronic inflammation
and enlargement of the tonsils. recurrent tonsillitis
[9,10,11].

Recurrent tonsillitis has a multifactorial etiology,
dependent on host and environmental factors
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[8]: genetic control of the innate immune system
represents a possible candidate to explain, at least
in part, susceptibility to the disease.

THE PURPOSE

To study the frequency of occurrence of alleles
and genotypes of the rs2412971 745G>A HORMAD?2
gene polymorphism in various forms of chronic
tonsillitis.

MATERIAL AND METHODS

molecular-genetic methods were carried out
in the Department of Molecular Medicine and Cell
Technologies of GenoTechnology (Director Ph.D.
Khujakhmedov J.D.).

This part of the research consisted of several
stages:

1.Taking blood

2. lIsolation of DNA from peripheral blood
lymphocytes

3. Conduct PCR

4. Electrophoresis and visualization of results.

All patients were divided into 3 groups. The first
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group consisted of 64 patients with the diagnosis
of chronic tonsillitis, simple form, the second group
consisted of 55 patients with the diagnosis of
chronic tonsillitis, toxic-allergic form 1 degree, and
the third group consisted of 35 patients with the
diagnosis of chronic tonsillitis, toxic-allergic form of
the second degree.

Studying the frequency of detection of alleles
and genotypes of the 745G>A polymorphism in
the HORMAD2 gene showed differences in their
distribution between the main and control groups
(Table 1.).

RESULTS AND DISCUSSION

During the study, the detection frequency of G
allele compared to A allele was 1.78 times higher in
group 1, 1.44 times in group 2, and 9.2 times higher
in the control group. In group 1, the G\G genotype
was detected 3.4, 5.9, and 4.0 times more than the
G\A and A\A genotypes, respectively, and in the
control group, 7.6 and 2.1 times more, respectively
(1,2 - picture).

The results of the comparative analysis of the

Table 1.
Frequency of alleles and genotypes of 745G>A polymorphism in HORMAD?2 gene in patients
Allele frequency Distribution frequency of genotypes
Ne | Group G A G\G G\A A\A
n % n % n % n % n %
1| 1group n=64 82 64.06 46 3593 22 3437 | 38 | 5937 4 6.25
2 |2 group n=55 65 59.09 45 4091 15 2727 | 35 | 6363 5 9.09
3 |3 group n=35 33 47.14 37 52.85 7 20 19 | 5428 9 2571
4 | Control group n=51 92 90,2 10 98 39 76,5 11 215 1 2
|
2 83 20 MZL
3 group 14| Sgromp 25,71 o
L2l uGlG
2 group .00 s 2 group 0.0 63,63 .
34,37 1 =AW
1 group 06 e toon s ind
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Picture 1. Distribution frequency of alleles and genotypes
of 745G>A polymorphism in HORMAD2 gene
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Picture 2. Distribution frequency of alleles and genotypes
of 745G>A polymorphism in HORMAD2 gene.
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Table 2.
Differences in frequency of variants of alleles and genotﬁpes of HORMAD?2 gene polymorphism rs2412971 in group 1
patients and practically healthy individuals in the control group

Number of tested alleles and genotypes
Sgﬂce)tsy?)ne(i Tgroupn=64  Control group n=51 Xi2 p RR + 95%Cl OR +95%Cl
n % n %

G 82 64,1 92 90,2 1,5 0,01 07 | 048-1,05 02 01-0,39
A 46 359 10 98 1,5 0,01 14 | 045-438 52 256-104
G/G 22 344 39 76,5 1,0 0,01 04 | 022-092 0,2 0,07-0,36
G/A 38 594 11 21,6 1,6 0,01 28 143-5,31 53 238-11,87
A/A 4 6,3 1 20 1,3 0,03 32 1,27 -8,01 33 041-2738

Table 3.

Differences in detection frequencies of HORMAD?2 gene rs2412971 polymorphism alleles and genotypes in 2 groups
of patients and control groups

Number of tested alleles and genotypes
Allelesand 15 groupn=ss  Controlgroup |y RR | +95%CI | OR | +95%C
genotypes group n=>51 P
n % n %
G 65 59,1 92 90,2 2,6 0,01 07 | 042-102 | 02 0,08-0,32
A 45 40,9 10 98 2,6 0,01 1,5 | 049-472 | 64 | 315-1286
G/G 15 27,3 39 76,5 2,5 0,01 04 | 015-087 | 01 0,05-0,27
G/A 35 63,6 11 21,6 1,1 0,01 3,0 1,37-6,37 6,4 2,77 -14,6
A/A 5 9,1 1 2,0 25 0.2 46 |208-1031| 50 | 069-3648

frequency of alleles and genotypes of the HORMAD?2
gene polymorphism rs2412971 in patients are
presented in Table 2.

As can be seen from the table, the frequency
of detection of G genotype in group 1 patients
compared to the control group was slightly lower,
statistically unreliable (x2=1.5; r=0.01; RR=0.7;
OR=0.2; 95% Cl: 0.48-1.05). It was possible to note
that the detection frequency of genotype A was 3.6
times more common among 1 group of patients. The
detection frequency of the G/G genotype was 2.22
times higher in the majority of the control group,
and its value was higher in the control group than
in the 1 group of patients (x2=1.0; r=0.01; RR=04;
OR=0.2; 95% ClI: 0.22 -0.92). The frequency of G/A
genotype in group 1 patients was about 2.75 times
higher than in the control group and was 59.4% and
21.6%, respectively (x2=1.67 r=0.01; RR=2.8; OR=5.3;
95% Cl: 1.43-5.31). The detection frequency of the

A/A genotype was 6.3% among group 1 patients,
which is a statistically reliable indicator and is 3.15
times higher than the population sample (x2=1.3;
r=0.03; RR=3.2; OR=3.3; 95 % Cl: 1.27-8.01).

Table 3 presents the results of a comparative
analysis of the detection frequencies of HORMAD?2
gene 152412971  polymorphism alleles  and
genotypes in 2 groups of patients and the control
group.

The frequency of occurrence of HORMAD?2 gene
polymorphism rs2412971 G allele was statistically
unreliable and was found to be 1.52 times lower
among healthy individuals (x2=2.6; r=0.01; RR=0.7,
OR=0.2; 95% ClI: 0.42-1.02) was recorded. The G/G
genotype in the population sample was detected
2.8 times more often than in 2 groups of patients,
which is a statistically unreliable difference (x2=2.6;
r=0.01; RR=04; OR=0.1; 95% Cl: 0.15-0.87). The
frequency of determining the G/A genotype was
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Table 4.

Differences in detection frequencies of HORMAD?2 gene rs2412971 polymorphism alleles and genotypes in 3 groups
of patients and the control group

Number of tested alleles and
genotypes
Alleles and -
genotypes | 3 group n=35 COntrgIS%roup Xi2 P RR +95% C| OR +95%(C|
n % n %
G 33 47,1 92 90,2 3,7 0,01 0,5 0,27 -0,99 0,1 0,05-0,2
A 37 52,9 10 9,8 1.8 0,01 19 0,64-5,73 10,3 4,95 -21,51
G/G 7 20,0 39 76,5 2,6 0,01 03 0,06-1,05 0,1 0,03-0,2
G/A 19 54,3 11 216 9,8 0,01 2,5 0,95 - 6,65 43 1,73-108
A/A 9 257 1 2,0 114 0,01 13,1 6,3-27,29 17,3 331-906
statistically reliable and was 2.9 times higher among 27.29).
the 2 groups of patients than among healthy controls
(x2=1.1; r=0.01; RR=3.0; OR=6.4; 95% Cl: 1.37-6.37). CONCLUSION

A comparative analysis of the occurrence of A/A
genotype showed a significant trend of increased
frequency of detection among 2 groups of patients
compared to the population sample, its values were
9.1% and 2.0%, respectively. Here, the A/A genotype
was 4.5 times more frequent among patients of 2
groups than among controls (x2=2.5; r=0.2; RR=4.6;
OR=5.0; 95% Cl: 0.69-36.48).

Table 4 shows the results of the analysis of
frequencies of alleles and genotypes of the
HORMAD2 gene polymorphism rs2412971 among
3 groups of patients and the control group.

Among 3 groups of patients, the Gallele frequency
was 1.9 times lower for the distribution of alleles
of the HORMAD2 gene rs2412971 polymorphism,
ie. 47.1% (x2<3.7; r>0.01; RR=0.5; OR=0.1; 95% ClI:
0.27-0.99), G allele was more common in 3 groups
of patients and was 52.9% (x2<1.8; r>0.01; RR=1.9;
OR=10.3;95% Cl: 0.64-5.73). The detection frequency
of the G/G genotype is statistically unreliable, that
is, its value was 20.0% in group 3 and 76.5% in the
control group, that is, 3.8 times higher in the control
group than in group 3 (x2<2.6; p >0.01; RR=0.1;
95% Cl: 0.06-1.05). The frequency of G/A genotype
was statistically unreliable, it was 54.3% among 3
groups of patients, i.e. 2.51 times higher than the
control group (x2<9.8; r>0.01; RR=2.5; OR=0.82; 95
% Cl: 3.29-2.62). It was found that the occurrence
of A/A genotype in 3 groups of patients was reliably
12.85 times higher than the control group, i.e. 25.7%
(x2<11.4; r>0.01; RR=13.1; OR=17.3; 95% ClI: 6.3-
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Thus, the unfavorable A allele of the HORMAD?
gene rs2412971 polymorphism is more common in
3 groups of patients compared to healthy people. A
high frequency of this allele was noted in patients
of groups 1, 2 and 3, with the predominance of the
homozygous G/G variant (from 2.2 to 3.8 times). At
the same time, the difference between patients of
groups 1-2 and 3 and practically healthy individuals
in the control group was noted at the level of
tendency, and the tendency was at the threshold
level of statistical significance. These data allow us to
concludethattheAalleleand G/Aand A/Agenotypes
of the HORMAD2 gene rs2412971 polymorphism,
associated with a decrease in HORMAD?2 production,
predispose to the development and clinical course
of chronic tonsillitis. Since this polymorphism is
located in the promoter region of the gene and
belongs to functional polymorphisms, it can be
argued that its presence affects the expression rate
of the gene encoded by HORMAD?2. Inflammatory
response gene expression can change the immune
and inflammatory response of the palatal cortex in
the direction of an inadequate hyperinflammatory
response, leading to the development of more
severe chronic tonsillitis.
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KOH®JIMKT NHTEPECOB

ABTOPbI 3asBNAIOT, YTO AaHHas paboTa, eé Tema,
npeaMeT v CONEPKaHVe He 3aTParvBaloT KOHKYpK-
PYIOLLNX MHTEPECOB.

NCTOYHWUKN PUHAHCHPOBAHMA
ABTOpbI 33ABNAOT 06 OTCYTCTBUM GUHAHCMPOBA-
HWA NPW NPOBEAEHNM UCCNEeN0BaAHNS.

NOCTYNHOCTb AAHHDIX W MATEPNAJIOB

Bce naHHble, NonyyYeHHble WAV NPOaHanmn3mpo-
BaHHbIE B XO€ 3TOrO MCCNEeA0BaHMSA, BKIIIOUYEHb! B
HaCTOALLYI0 ONyONMKOBaHHYIO CTaTbIO.

BKJIAL OTLEJIbHBIX ABTOPOB

Bce aBTOpbI BHEC/IM CBOW BKMa[ B MOArOTOBKY
NCCNefoBaHNA U TOMKOBaHWE ero pe3ynbratos, a
TaKXe B MOArOTOBKY Moceaywmx pegakumm. Bee
aBTOPbI NPOYNTANM 1 0A0OPUNN UTOTOBbIV BapUaHT

Tom 3 | Beinyck 2| 2024

PYKOMUCH.

ITNYECKOE 0106PEHWE 1 COTNIACWE HA YYACTHE

Bbinn cobnioaeHbl BCe NMPUMEHUMblE MeX[yHa-
POAHblE, HaUMOHaNbHble W/WUAW UHCTUTYLUMOHAb-
Hble PYyKOBOAALIME MPUHUMMBLI MO YXOMY 33 XKMBOT-
HBIMU M X MCMOMb30BaHMIO.

COTJIACWE HA YBJIMKALINID
He nprmeHmo.

MPUMEYAHNE N3TATEJIA

KypHan "Egpasutickuli XypHasa OMOPUHO/A-
PpUH20/102UU - XUPYpauu 20/108bl U Weu" COXpaHaeT
HEeNTPaNUTET B OTHOLLIEHMW IOPUCANKLUOHHbIX Mpe-
TEH3UI MO ONYOAMKOBAHHbBIM KapTam U yKasaHWAM
UHCTUTYLIMOHANBHON NMPUHAANEXHOCTH.

Cmames nonyydeHa 18.05.2024 2.
lMpuHama k nybnukayuu 24.05.2024 2.
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