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The medicine of the 21st century is considered to be medicine that involves the prevention of various diseases,
including chronic kidney disease, taking into account the genetic predisposition. Children with chronic nephritic syn-
drome due to genetic predisposition are recommended to be allocated to a separate high-risk group in the general dis-
pensary system of the child population and to conduct regular dispensary monitoring of them. In the development of
the disease, especially its nephrotic and mixed forms, it interacts with the GG genotype of the MMP9 (A-8202G)
rs11697325 gene, it is an important diagnostic and prognostic factor for above-mentioned pathology and requires early
treatment.

BOJIAJIAPJA CYPYHKAJIA HE@PUTUK CUHAPOMHUHI" TYPJIM INAKJIVIAPUJIA TEHETHUK
MOUNJIVIMKHUHI SIHI'H XKUXATJAPU
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Camapkanz naBnat TuOOMET yHuBepcuteTH, CaMmapKaH, ¥Y30eKHCTOH
XXT acp THOOMETH - UpCHii MOMWIIMKIIAPHU aHIJIaraH XoJAa TYpJM KacalIMKJIApHUHT, Iy )KyMiIaJaH CypyH-
Kanu Oy#pak KacalJIMKJIApHUHT MPOQUIAKTUKACHHY Ha3ap/a TyTyBYM THOOMET caHananu. AXOJMHUHT Oonanap Emu-
Jlard KACMHMHH yYMYMHUH JUCHAHCEPU3ALMACH TH3UMUJIA, UPCHH MOMWIIMK Ty(dailmn Kennd 4MKyBUM CypYHKaJIH
HeppHUTHK cHHIpOM OWiIaH OFpHraH OonalapHH, aJoXKAa IOKOPH XaB( Trypyxu cuaTHaa akpaTHII Ba ynapja JOH-
MHH TUCTIaHCep Ky3aTyBUHM YTKa3WII TaBCHs »Twiaan. KacalulmkHu, XycycaH YHUHT He()POTHK Ba apasaml MIakiuia-
puran pusoknarumy, MMPY (A-8202G) rs11697325 reananar GG reHOTHNH OMIIAH ¥3apo aloKaZOpPIIMKKA 3ra dKaH-
ury, ymoly NMaTOJIOTHSIHUHT MYXHM JWarHOCTHK Ba MPOTHOCTHK OENTHCH XMCOOJIaHAaW Ba ¥3 BaKTHAA JaBOJIAIIHH
TaK030 JTAJIH.
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Menununoit XXI Beka NPUHATO CUNTATh MEIUIMHY, TPEATIOIAralonlyto MpoQHUIAKTHKY Pa3IMIHbIX 3a00JeBa-
HUM, B TOM 4HCJIe XPOHHYECKHX 3a00JIEBaHUH IT0UEK, C yIETOM I'e€HEeTHYECKON MpeApacioNokeHHOCTH. JleTe ¢ Xxpo-
HUYECKUM HE(QPUTHYECKUM CHHAPOMOM, OOYCIIOBICHHBIM I'€HETHYECKOH IPEApacloiI0KEeHHOCThIO, PEKOMEHIyeTCs
BBIJICNATH B OTJENIbHYIO TPYIITY BBICOKOTO PHCKa B OOIIEH JUCIIaHCEPHOI CHCTEME IeTCKOI0 HaceJIeHUs U IPOBOJIUTH
3a HUMHU peryJiipHOe AUCIaHCepHOe HabmoneHue. B pa3Butuu 3aboneBaHus, 0COOEHHO €ro He(POTHIECKOH U cMe-
mraHHoit opm, umeer B3aumozeiicreue ¢ reHotunom GG rena MMP9 (A-8202G) rs11697325, 4ro siBisieTcs: BaXKHBIM
JIMarHOCTHYECKUM M TIPOTHOCTHYECKUM (PAKTOPOM JAHHOM MaTOJIOTHH U TPeOYeT CBOEBPEMEHHOTO JICUEHHS

Introduction. Matrix metalloproteinases (MMPs) are the family of zinc-dependent prote-
olytic enzymes responsible for the renewal and remodeling of the extracellular matrix (they in-
clude the families of collagenases, gelatinases, stromelysins, matrilysins, etc). Under various
pathological conditions, MMPs are a component of a nonspecific inflammatory response. Natural
inhibitors of MMPs in in vivo are tissue inhibitors of metalloproteinases ( TIMP ) and o2-
macroglobulin. One of the promising markers for early diagnosis of kidney damage is matrix met-
alloproteinase-9 (MMP-9). In the adult kidney, matrix MMP-9 is predominantly expressed in col-
lecting duct cells and to a lesser extent in proximal tubules and podocytes. Matrix metalloprotein-
ases are endopeptidases that not only cleave extracellular matrix (ECM) components, but also
modify non-ECM molecules, including various growth factors and their binding proteins .

MMP9 also promotes invasion into the basement membrane of cells involved in the patho-
genesis of inflammation (T cells, mononuclear phagocytes, synovial fibroblasts, etc). Therefore,
the study of the association of various polymorphic variants of MMP genes with clinical manifes-
tations of glomerulonephritis in children is of great practical interest.

The purpose of the study. To study aspects of the genetic disposition of various forms of
chronic nephritic syndrome in children.

Materials and methods. DNA isolation. Genetic studies of genes and their tissue inhibi-
tors was carried out in the immunoregulation 1212b6orat0ry of the Institute of Immunology and Hu-
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Table 1.

Distribution of allele and genotype frequencies of the MMP9 (A-8202G) gene
in sick and healthy children

Gene MMP 9 Main grou Control grou
(A8202G) | o102 (%) b7 (V) 12 OR (95% CI)
A 77 (37.75%) 68 (50.75%) 2.674 (p=0.101998) 0.461 >0.704> 1.073
G 127 (62.25%) 66 (49.25%) 0.932>1.421>2.167
AA 13 (12.75%) 16 (23.88%) 3.527 (p=0.060) 0.207 >0.466> 1.045
AG 51 (50.0%) 36 (53.73%) 0.225 (p=0.634) 0.464 >0.861> 1.597
GG 38 (37.25%) 15 (22.39%) 4.152 (p=0.041) 1.021 >2.058>4.148

Note: x 2 — Pearson confidence indicator; O R — relative risk.

man Genomics in Tashkent. In the DNA of blood leukocytes of patients and practically healthy,
gene polymorphism was determined. The isolated DNA was carried out by the standard nucleo-
sorb method using Diatom™ kits. Typing of DNA samples was carried out using a specific oligo-
nucleotide primer with gene regions. PCR analysis was provided by using a PCR amplification kit.

Results. MMP 9 (A-8202G) rs 11697325 and TIMP 2 (C536T) rs 11551797 in the group of
patients and a comparative analysis of the obtained results with data from practically healthy indi-
viduals were carried out .

Table 1 presents the results of studies on the distribution of allele and genotype frequencies
of the MMP 9 (A-8202G) rs 11697325 and TIMP 2 (C536T) rs 11551797 genes in the general
group of children with CGN.

As can be seen from Table 1, a significantly significant GG genotype of the MMP 9 gene (A
-8202G) rs 11697325 was detected 1.66 times more often in the group of patients than in the con-
trol (OR= 2.058; y2= 4.152 (p=0.041584); 95% CI: 0.464 >0.861> 1.597). The AA genotype of
the MMP 9 (A-8202G) rs 11697325 gene tended to be significant. Our results also showed that the
presence of the AA genotype of the MMP 9 gene (A-8202G) rs 11697325 had a protective effect,
it was more common in the control group (OR=0.466; y2= 3.527 (p=0.060362); 95% CI: 0.207
>0.466 > 1.045), however, as can be seen from the obtained data, the obtained data did not reach
Pearson's reliability. According to the analysis of the results, the presence of the AG genotype of
the MMP9 gene (A-8202G) rs11697325 did not have a significant association with the disease,
and it occurred to the same extent in the main and control groups (OR=0.861; ¥2=0.225 (p=0.634);
95% CI: 0.464 > 0.861 > 1.597).

When analyzing the A and G alleles of the MMP 9 gene (A-8202G) rs 11697325, it was
found that the G allele is more common in patients with CNS (62.25% and 49.25%, respectively),
and A alleles are most noted in healthy individuals. The frequency distribution of the A and G al-
leles of the MMP 9 (A-8202G) rs 11697325 gene did not give statistically significant results, but
the presence of the G allele of the MMP 9 (A-8202G) rs 11697325 gene tended to be significant
(OR=1.42; 2=2.674 (p = 0.101998); 95% CI: 0.932 > 1.421 > 2.167).

An analysis of literature data did not reveal any studies on the analysis of possible associa-
tions between MMP9 (A8208G) and TIMP2 (C5367) gene polymorphisms and the development of
chronic nephritic syndrome in children. However, several studies have been found to study associ-
ations between genetic polymorphisms of these genes and calcified aortic stenosis in the adult pop-
ulation, as well as the development of spontaneous abortions in the first trimester in pregnant
women. For example, in a study by Mashkina et al. (2016), it was found that the presence of
pathological genotypes of the MMP9 gene (rs11697325) increases the risk of spontaneous abor-
tions in pregnant women in the first trimester. These results indicate an increased risk of develop-
ing pathological changes in the body of individuals with MMP9 gene polymorphism
(rs11697325), which is confirmed by the results of this study.

MMP 9 (A-8202G) rs 11697325 and TIMP 2 (C536T) rs 11551797 was carried out in a
group of sick children with nephrotic form of glomerulonephritis and a comparative analysis of the
obtained results with data from practically healthy individuals.

Table 2 presents the results of studies on the distribution of frequencies of alleles and geno-
types of the gene MMP 9 (A-8202G) rs 11697325 and TIMP 2 (C536T) rs 11551797 in the group
of children with nephrotic form.

In the studied subgroup of patients, a significantly significant GG genotype of the MMP 9

27



HoxTop ax6oporHomacu Ne 2 (110)—2023 OpuruHaJbHAas CTAThS

Table 2.

Distribution of allele and genotype frequencies of the MMP9 (A-8202G) gene
in patients with nephrotic form and healthy children

MMP 9 gene | Patients ,n=36 | Control, n=67 °
(A-8202G) (%) (%) %2 OR (95% CI)
A 27 (37.50) 68 (50.75) 0.324 >0.582> 1.045
G 45 (62.50) 66 (49.25) 3.307 (p=0.068982) 0.957>1.717> 3.083
AA 6 (16.67) 16 (23.88) 0.726 (p=0.394338) 0.225 >0.638> 1.805
AG 15 (41.67) 36 (53.73) 1.364 (p=0.242922) 0.271 >0.615> 1.394
GG 15 (41.67) 15 (22.39) 4.216 (p=0.04004) 1.03 >2.476> 5.952

Note: y 2 — Pearson confidence indicator, O R — relative risk.

(A-8202G) rs 11697325 gene was detected 1.86 times more often than in the control group (OR=
2.476; x2= 4.216 (p=0.04004); 95% CI: 1.03 >2.476 > 5.952). ). According to the analyzes, the
presence of the AG genotype of the MMP9 gene (A-8202G) rs11697325 did not have a significant
association with the disease, but it was slightly more common in healthy controls (OR=0.615; 2=
1.364 (p=0.242922); 95% CI: 0.271 >0.615> 1.394).

In contrast with the general group, the AA genotype of the MMP 9 (A-8202G) rs 11697325
gene did not tend to be significant. However, as can be seen from the data obtained, allelic variants
tended to be significant but did not reach the true significance according to Pearson. Thus, the
presence of the GG genotype of the MMP 9 (A-8202G) rs 11697325 gene can serve as a predictor
of the development of nephrotic glomerulonephritis in children. When analyzing the A and G al-
leles of the MMP 9 gene (A-8202G) rs 11697325, it was found that the G allele more common in
patients with nephrotic form of CNS (62.50% and 49.25%, respectively), and the A allele was
more often observed in healthy individuals. The frequency distribution of the A and G alleles of
the MMP 9 (A-8202G) rs 11697325 gene did not reveal statistically significant results, however,
the presence of the G allele of the MMP 9 (A-8202G) rs 11697325 gene tended to be significant
(OR=1.717; %2=3.307 (p =0.068982), 95% CI: 0.957>1.717>3.083).

Thus, the presence of the GG genotype of the MMP 9 (A-8202G) rs 11697325 gene can
serve as a predictor of the development of the nephrotic form of the disease in children.

MMP 9 (A-8202G) rs 11697325 and TIMP 2 (C536T) rs 11551797 was carried out in a
group of sick children with hematuric form of glomerulonephritis and a comparative analysis of
the results obtained with practically healthy individuals. Table 3 presents the results of studies on
the distribution of frequencies of alleles and genotypes of the gene MMP 9 (A-8202G) rs
11697325 and TIMP 2 (C536T) rs 11551797 in the group of children with hematuric form of the
disease.

No significant associations were found in the studied subgroup of patients. The GG genotype
of the MMP 9 gene (A-8202G) rs 11697325 was equally detected in both groups (OR=1.387; 2=
0.475 (p=0.490661); 95% CI: 0.546>1.387>3.52). According to the analyzes, the presence of the
AG genotype of the MMP9 gene (A-8202G) rs11697325 did not have a significant association
with the disease, but it was slightly more common in patients with hematuric CNS compared with
the control group (OR=1.292; ¥2= 0.366 (p=0, 54495); 95% CI: 0.564>1.292>2.96). In contrast to
the general group, the AA genotype of the MMP 9 (A-8202G) rs 11697325 gene did not tend to be
significant. However, as can be seen from the data obtained, allelic variants tended to be signifi-
cant, but did not reach the true significance according to Pearson.

Table 3.
Distribution of allele and genotype frequencies of the MMP9 (A-8202G) gene
in patients with hematuria and in healthy children.
MMP 9 gene | Patients, n=35 Control, n=67 o
( A-szoigc) A %) 12 OR (95% CI)
A 29 (41.43) 68 (50.75) 0.383 >0.687> 1.231
G 41 (58.57) 66 (49.25) 1.601 (p=0.205812) 0.812>1.457>2.612
AA 4(11.43) 16 (23.88) 2.261 (p=0.132633) 0.126 >0.411>1.343
AG 21 (60.00) 36 (53.73) 0.366 (p=0.54495) 0.564 >1.292>2.96
GG 10 (28.57) 15 (22.39) 0.475 (p=0.490661) 0.546 >1.387> 3.52

Note: y 2 — Pearson confidence indicator, O R — relative risk.

28



HoxTop ax6oporHomacu Ne 2 (110)—2023 N. S. Bazarova, I. Ya. Shamatov

Conclusions.

When analyzing the A and G alleles of the MMP 9 gene (A-8202G) rs 11697325 in patients
with hematuric CNS, it was found that the G allele more often occurs in patients with hematuric
form of CNS (58.57% and 49.25%, respectively), and the A allele is more common in healthy in-
dividuals. The distribution of A and G allele frequencies of the MMP 9 gene (A-8202G) rs
11697325 did not reveal statistically significant results (OR=1.457; ¥2=1.601 (p=0.205812); 95%
CI: 0.812 >1.457>2.612).

Thus, the presence of the GG genotype of the MMP 9 (A-8202G) rs 11697325 gene in this
study was not associated with the development of the hematuric form of glomerulonephritis in
children.

MMP 9 (A-8202G) rs 11697325 and TIMP 2 (C536T) rs 11551797 was carried out in a
group of sick children with a mixed form of glomerulonephritis and a comparative analysis of the
results obtained with data from practically healthy individuals.
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