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reziume 

pacientebis sadiagnostiko da samkurnalo 
Ronisiebebis kompleqsis dasabuTeba pacientebi-
saTvis yba-kbilTa deformaciebiT da fonetikuri 
darRvevebiT

p.flisi, l.iakovenko, v.filonenko, a.melniki

a.bogomolcis saxelobis erovnuli samedicino 
universiteti, kievi, ukraina

kvlevis mizans warmoadgenda yba-kbilTa de-
formaciebis da Tanxvedrili fonetikuri dar-
Rvevebis orTodontiuli mkurnalobis efeqturo-
bis gaumjobeseba sadiagostiko da samkurnalo 
RonisZiebebis kompleqsis multidisciplinuri 
midgomiT SemuSavebisa da dasabuTebis saSuale-
biT.
yel-yur-cxviris organoTa mdgomareobis gav-

lena yba-kbilTa deformaciebis da Tanxvedrili 

fonetikuri darRvevebis ganviTarebaze Seswav-
lilia 155 bavSvze. Kklinikuir stomatologiuri 
gamokvleva da orTodontiuli mkurnaloba Cau-
tarda 6-12 wlis asakis 82 pacients. metyvelebis 
fonologiuri nawilis defeqtebis aRmofxvri-
saTvis Catarebulia individuri makoregirebeli 
logopediuri samuSao.
sadiagnostiko da samkurnalo RonisZiebebis 

SeTavazebuli kompleqsi iZleva yba-kbilTa 
deformaciebis da Tanxvedrili metyvelebis 
darRvevebis  mqone bavSvebis orTodontiuli 
mkurnalobis efeqturobis gaumjobesebis 
saSualebas Tankbilvis tipis gaTvaliswinebiT 
da  interdisciplinuri gundis  monawileobiT 
– otorinolaringologi, logopedi, pediatri 
da qirurgi, rac dasturdeba pacientebis 86,6%-
Si eleqtromiografiis, ybebis modelebis 
anTropometriuli gazomvebis skanirebis da 
cefalometriis maCveneblebis gaumjobesebiT; 
konusur-sxivuri kompiuteruli tomografiis 
monacemebis analizma aCvena zeda sasunTqi gzebis 
moculobis gazrda 53,8±4,2%-iT. 

EVALUATION OF GENE POLYMORPHISM OF IL-1β AND IL-10 
IN CHILDREN WITH NEPHROTIC SYNDROME

Dudnyk V., Zvenigorodska G., Zborovska O., Vyzhga I., Moskaliuk O.

National Pirogov Memorial Medical University, Vinnytsia, Ukraine

Estimating the prevalence of chronic kidney disease (CKD) 
in children and investigating markers of the prognosis and pro-
gression are the priority for public health. Approximately 9 in 
every 1 million children in the developed world require renal 
replacement therapy treating end-stage renal disease of CKD. 
The prevalence of CKD and end-stage renal disease is growing 
worldwide [5,13]. Taking into account the considerable preva-
lence and progression of CKD in children, findings effective 
methods of the prevention of this disease is important goal of all 
pediatric nephrologists. The issue of early onset of prophylaxis, 
the individual factors of progression of CKD not completely un-
derstood [15].

Traditional risk factors of the progression of CKD are arte-
rial hypertension, persistent proteinuria, anemia, congenital 
anomalies, progressive course of the disease and resistance to 
pathogenetic treatment, hereditary history, and acute renal fail-
ure [4]. Nephrologists have good results in decreasing of both 
progression of disease and number of patients with end-stage 
renal disease by avoiding or correction of risk factors of CKD, 
and widely using renoprotective therapy. However, despite the 
results, the improving of quality of life and reducing the number 
of patients with progressive CKD is still unresolved. Genetic 
factors may also influence the incidence and/or the progres-
sion of CKD and its complications. Studies of genetic factors 
are now interesting in this population. The goal of identifying 
genetic factors that contribute to the outcome of CKD is to gain 
further understanding of the disease pathogenesis and underly-

ing causes and, possibly, to use this knowledge to predict dis-
ease or its complications. Furthermore, by identifying patients’ 
genetic backgrounds, it is possible that a more individualized 
therapy could be performed [1,3].

Progression of CKD in children with chronic glomerulone-
phritis also connected with immune inflammation which is 
known to be a marker of unfavorable prognosis. Chronic glo-
merulonephritis is considered as immunocomplex disease in 
which monocytes are activated and secreted a wide variety of 
biologically active compounds into the blood. 

The immune inflammation is a cascade of biochemical and 
immunological reactions regulated by a large number of me-
diators, among which a special place is belonged to cytokines – 
low-molecular weight proteins. Each cytokine has cross-linked, 
synergistic or inhibitor activity in relation to other cytokines. 

It is known that in the development of glomerular injury and 
nephrosclerosis great role belongs to pro-inflammatory cytokine 
IL-1β [10]. It has been shown that IL-1β is a key cytokine that 
induces the development of a cascade of other proinflamma-
tory cytokines. This leads to glomerular and tubulointerstitial 
damage and stimulates the fibrogenesis of nephrons. IL -1β is 
considered to be one of the factors of progression of chronic 
glomerulonephritis. Balance between the production, expression 
and inhibition of the synthesis of proteins of the IL-1 family play 
the main role in the development of any inflammatory process. It 
was known that a higher level of IL-1 was determined in part of 
the patients, even before identifying the association of increased 
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IL-1 production with certain alleles. It has also been shown that 
the duration and intensity of the inflammatory process in differ-
ent individuals may be different [4].

The predisposition to multifactorial diseases, especially their 
course, the effectiveness and safety of their treatment are largely 
determined by a specific set of polymorphic variants of genes.

The aim of our work was to determine the gene polymorphism 
of cytokines IL-1β (-511) and IL-10 (-1082) in children with 
nephrotic syndrome.

Material and methods. 20 patients with nephrotic syndrome 
were recruited into the study from 2017 to 2018 years in sin-
gle center (Vinnytsya regional clinical children’s hospital), in 
Ukraine. Mean age of the patients was 11,73±3,63 years. Boys 
and girls were met with the same frequency among them. All 
patients were diagnosed with nephrotic syndrome and received 
subsequent medical care at Vinnytsya regional clinical chil-
dren’s hospital. 

All the children were carefully clinically and laboratory ex-
amined. Blood and urine samples were collected after 8 h of 
overnight fast. Our study included children with levels of glo-
merular filtration rate >90 ml/min. Estimated glomerular filtra-
tion rate (eGFR) was calculated using the Schwarz formula. 

Genetic polymorphism of IL-1β (-511) and IL-10 (-1082) and 
serum IL1β were evaluated. The variants of IL-1β and IL-10 
genes were determined from whole blood samples. Polymor-
phic analysis for IL-1β and IL-10 was performed by polymerase 
chain reaction (PCR) and subsequent restriction fragment length 
polymorphism (RFLP) methods. The level of IL-1β was deter-
mined by the ELISA method using standard reagent kits.

Statistical analysis was performed using the SPSS software. 
Difference between different groups of patients was analyzed by 
Mann-Whitney U-test. P values < 0.05 were considered to be 
statistically significant.

The study was performed in accordance with the Declaration 
of Helsinki and was approved by local ethics committees at the 
individual study center. All patients and their parents gave writ-
ten informed consent before undergoing any study related pro-
cedures.

Results and their discussion. Of the 20 patients, 4 were 
diagnosed as nonrelapsers or infrequent relapsers of nephrotic 
syndrome, 12 patients as frequent relapsers, and 4 with steroid 
resistant nephrotic syndrome according to the diagnostic criteria 
of the KDIGO recommendations. All the children had I stage 
of CKD without renal insufficiency. There were 12 children in 
remission of disease during examination, 8 children had active 
stage of nephrotic syndrome.

We determined the variants of IL-1β (-511) and IL-10 (-1082) 
genes in children with nephrotic syndrome (Table 1). 

We found the prevalence of the genotype СТ (16 patients – 
80%) of allelic polymorphism of ІL-1β (-511) gene. Among the 
patients with nephrotic syndrome 4 had the genotype CC of the 
gene ІL-1β (-511) (20 %). 

Preliminary evidence primarily from adult CKD studies indi-
cates that gene polymorphisms of IL-1β СT (-511) was associ-
ated with the progressive course of CKD. Presence of the C/T 
allelic polymorphism of the gene IL-1β (-511) in children with 
glomerulonephritis in the human genome can be one of the fac-
tors of the progression of CKD. 

We analyzed allelic polymorphism of IL-10 as one of the 
important anti-inflammatory interleukins. IL-10 attenuates the 
inflammatory response. Decreased production of IL-10 is asso-
ciated with increased CRP. Checking the polymorphism of SNP 
-1082 of IL-10, we determined that in 50% of children with ne-
phrotic syndrome there was G/A genotype, in 40% - G/G geno-
type, and genotype А/А was only in 10% of patients. The low 
producer genotype A/A of the gene -1082 G>A SNP is associ-
ated with increased cardio-vascular mortality in end-stage renal 
disease patients.

Analyzing the contents of IL -1β in serum of children with 
chronic glomerulonephritis, nephrotic syndrome, we found 
that IL -1β was significantly increased in children with steroid-
resistant nephrotic syndrome and with progression of glomeru-
lonephritis compared with remission and with healthy children 
(p<0.05). The presence of C/T genotype is associated with twice 
increased production of interleukin-1β in serum, compared with 
children with genotype C/C (p<0.05) (Table 2). 

A strong direct relationship between the level of IL-1β in 
serum and C/T allelic polymorphism of the gene IL-1β (-511) 
was found (r=+0,56) (p<0.05). This indicate an increased 
level of secretion of this interleukin in the presence of C/T 
genotype of IL -1β.

We analyzed connection between allelic polymorphism of 
gene of IL-1β and the course of the disease in our patients. Pa-
tients were divided into 3 groups: nonrelapsers or infrequent 
relapsers of nephrotic syndrome, frequent relapsers, and with 
steroid resistant nephrotic syndrome in remission and in active 
stage. 4 children with steroid resistant nephrotic syndrome had 
C/T allelic polymorphism of the gene IL-1β (-511). C/C allelic 
polymorphism of the gene IL-1β (-511) mostly was found in 
children in remission of glomerulonephritis. Our data suggest 
that genetic association studies have the potential to provide 
new insights into the factors responsible for CKD progression in 
case of nephrotic syndrome.

Recently, several studies have reported that polymorphisms of 
cytokine genes were associated with the development and sever-
ity of inflammatory diseases. Many researchers have evaluated 
the association with genetic polymorphisms in the IL-1b, IL-1ra, 
and TNF-a genes in patients with various inflammatory diseases, 
including IgA nephropathy, ankylosing spondylitis, and multiple 
sclerosis [7,9,11,13] 

 Interleukin genes have an extremely high degree of polymor-
phism, and the number of sites of this polymorphism in one gene 
can reach several dozen and they can be located both in encod-
ing exons and introns, and, most importantly, in the promoter 

Table 1. Allele frequencies of IL-1b and IL-10
Group of investigation ІL-1β (-511) ІL-10 (-1082)

Children with nephrotic syndrome
CT CC GA GG AA

16(80%) 4(20%) 10(50%) 8(40%) 2(10%)

Table 2 Levels of ІL-1β according to gene polymorphism
Genotype СС Genotyp СТ Healthy children

ІL-1β(pg/ml) 4,65±0,27 10,66±0,96* 3,16±0,25
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regulatory regions of the gene structure. These DNA regions 
contain zones of binding of regulatory factors that determine not 
the reading structure, but the intensity of the end-product pro-
tein production, that is, the molecules of interleukins itself. The 
presence of allelic polymorphism in the promoter regions of the 
genes of interleukins provides a variety of individuals according 
to the cytokine production. 

It is known that each gene is located in one of 23 pairs of 
chromosomes. The two alleles may be the same or differ from 
each other. Polymorphism represents variants of alleles that are 
relatively common in the population and are generally associ-
ated with a deviation in the expression or function of enzymes. 
Genetic polymorphism is a nucleotide variation in a particular 
genomic sequence, including insertions, deletions, single nucle-
otide polymorphism (SNP), which account for about 90% of all 
variations in the genome.

The genes encoding IL-1β are localized on the chromosome 
2q 13-21. Among the allelic polymorphisms of IL-1β, the most 
studied are changes in the positions -511, -31, +3953, represent-
ing the replacement of one nucleotide. Analysis of transcrip-
tional activity showed that at position -511 cytosine is replaced 
by thymine (C→T), and at position-31 thymine is replaced by 
cytosine (T→C). There are studies about the relation of poly-
morphism in the position -511 C → T with a progressive and 
more severe course of nephropathy. It is proved that polymor-
phic variants of the IL-1β gene are highly productive. Persons 
who are homozygous for the high-producing IL-1β allele are 
produced 4 or 2 times more of this cytokine, respectively, in 
comparing the homozygous individuals with non-mutant allele 
of this gene. It has also been proven that the IL-1β gene poly-
morphism has a close relationship with such effects as hyperten-
sion, atherosclerosis, cardiovascular complications, progression 
of nephropathy [2,6].

Violation of the synthesis of IL-10 may play an important role 
in the pathogenesis of glomerulonephritis. IL-10, as one of the 
anti-inflammatory cytokines, reduces inflammatory reaction. 
Pathological decline in the production of this interleukin leads 
to an increase in C-reactive protein. The genes encoding IL-10 
are localized on the chromosome 1q 31-32. Among the poly-
morphisms of the gene most studied are -592 C→A, -819 C→T 
and -1082 G→A. In different studies, changes -1082 G→A are 
associated with mortality from cardiovascular complications in 
patients with an end-stage renal disease. In a number of studies, 
it has been established that the genotype A/A in the allelic poly-
morphism -1082 G→A leads to decreased production of IL-10 
and increased levels of cardiovascular morbidity.

Resent study with investigating of the association between 
single nucleotide polymorphisms of the IL-1 gene cluster and 
childhood IgA nephropathy suggested that the IL1 β and IL1RN 
genes are associated with increased susceptibility to IgAN in 
children. They also suggested that the development of protein-
uria in IgAN is related to IL1A and that podocyte foot process 
effacement is associated with IL1 β [8,13].

In another study, they investigated whether genetic polymor-
phisms of TNF-α, IL-1β, IL-6, and IL-10 genes leading to a 
more intense inflammatory response might predispose very low 
birth weight infants to the development of acute renal failure in 
severe infection. The single presence of TNF-α, IL-1β, IL-6, and 
IL-10 variants does not influence the development of acute renal 
failure, but the constellation of TNF-α and IL-6 genetic variants 
is associated with acute renal failure [14].

Unfortunately, studies of IL-1b, IL-1ra, and TNF-a gene poly-
morphism are limited in children with nephrotic syndrome [12].

Conclusions. Our data suggest the prevalence of the genotype 
С/Т of allelic polymorphism of ІL-1β (-511) gene in children 
with nephrotic syndrome. In our study, we demonstrated that 
pro-inflammatory cytokine IL-1β is independently associated 
with C/T allelic polymorphism of the gene IL-1β (-511) in chil-
dren with steroid-resistant nephrotic syndrome and with pos-
sible progression of glomerulonephritis. Polymorphism of SNP 
-1082 of IL-10 consists of 50% of children with G/A genotype, 
40% - G/G genotype, and 10% genotype А/А.

Genetic testing has increasingly become a valuable tool in 
the identification of genetic variations associated with nephrotic 
syndrome and may decrease the need for biopsies in the future.

 Genetic screening of paediatric CKD patients may enhance 
the impact of preventive measures that could have a positive ef-
fect on outcome. Further studies are needed to confirm our find-
ings and to elucidate the role of the IL-1β gene polymorphism 
in the progression of CKD in children with nephrotic syndrome.
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SUMMARY

EVALUATION OF GENE POLYMORPHISM OF IL-1β 
AND IL-10 IN CHILDREN WITH NEPHROTIC SYN-
DROME

Dudnyk V., Zvenigorodska G., Zborovska O., Vyzhga I., 
Moskaliuk O.

National Pirogov Memorial Medical University, Vinnytsia, 
Ukraine

The aim of our work was to determine the gene polymorphism 
of cytokines IL-1β (-511) and IL-10 (-1082) in children with 
nephrotic syndrome.

20 patients with nephrotic syndrome were recruited into the 
study from 2017 to 2018 years in single center. Our study included 
children with levels of glomerular filtration rate >90 ml/min. Ge-
netic polymorphism of IL-1β (-511) and IL-10 (-1082) and se-
rum IL1β were evaluated.

Analyzing the contents of IL-1β in serum of children with 
nephrotic syndrome, we found that IL-1β was significantly in-
creased in children with steroid-resistant nephrotic syndrome 
and with progression of glomerulonephritis compared with re-
mission and with healthy children (p<0.05). The presence of C/T 
genotype is associated with increased production of interleukin-
1β in serum, compared with children with genotype C/C 
(p<0.05). Checking the polymorphism of SNP -1082 of IL-10 
we determined that in 50% of children with nephrotic syndrome 
there was G/A genotype, in 40% - G/G genotype, and genotype 
А/А was only in 10% of patients. A strong direct relationship be-
tween the level of IL-1β in serum and C/T allelic polymorphism 
of the gene IL-1β (-511) was found (r=+0,56) (p<0.05). 

Gene polymorphism of IL-1β (-511) can be used as a marker 
of progression of glomerulonephritis, nephrotic syndrome but 
more studies are needed. 

Keywords: children, nephrotic syndrome, cytokines IL-1β, 
IL-10, gene polymorphism.

РЕЗЮМЕ

ПОЛИМОРФИЗМ ГЕНОВ ИЛ-1β И ИЛ-10 У ДЕТЕЙ С 
НЕФРОТИЧЕСКИМ СИНДРОМОМ

Дудник В.М., Звенигородская А.Ю., Зборовская О.А., 
Выжга Ю.В., Москалюк А.В.

Винницкий национальный медицинский университет им 
Н.И. Пирогова, Украина

Целью исследования явилось определение полиморфизма 
генов цитокинов ИЛ-1β (-511) и ИЛ-10 (-1082) у детей с не-
фротическим синдромом.

20 пациентов с нефротическим синдромом включены в 
исследование с 2017 по 2018 гг. В исследование были вклю-

чены детей с уровнем скорости клубочковой фильтрации 
>90 мл/мин. Оценивали генетический полиморфизм ИЛ-1β 
(-511), ИЛ-10 (-1082) и уровень сывороточного IL1β.

Анализ содержания ИЛ-1β в сыворотке у детей с нефро-
тическим синдромом выявил, что ИЛ-1β значительно повы-
шен у детей с стероид-резистентным нефротическим син-
дромом и детей с прогрессированием гломерулонефрита в 
сравнении с ремиссией и здоровыми детьми (р<0,05). Нали-
чие C/T генотипа связано с повышенной продукцией ИЛ-1β 
в сыворотке в сравнении с детьми с генотипом C/C (p<0,05). 
Изучая полиморфизм SNP-1082 ИЛ-10, определено, что у 
50% детей с нефротическим синдромом имеется G/A гено-
тип, у 40% - G/G генотип, а генотип А/А - у 10% пациентов. 
Обнаружена сильная прямая связь между уровнем ИЛ-1β 
в сыворотке и C/T аллельным полиморфизмом гена ИЛ-1β 
(-511) (r=+0,56) (р<0,05).

Результаты проведенного исследования позволяют заклю-
чить, что генный полиморфизм ИЛ-1β (-511) можно исполь-
зовать в качестве маркера прогрессирования гломерулонеф-
рита и нефротического синдрома.

reziume

interleikin-1β-s da interleikin-10-is genebis 
polimorfizmi bavSvebSi nefrozuli sindromiT

v.dudniki, a.zvenigorodskaia, o.zborovskaia, i.viJga, 
a.moskaliuki 

vinicas n.pirogovis saxelobis erovnuli samedi-
cino universiteti, ukraina

kvlevis mizans warmoadgenda interleikini-1β-s 
(-511) da interleikini -10-is (-1082) genebis poli-
morfizmis gansazRvra bavSvebSi nefrozuli sin-
dromiT.
kvlevaSi 2017-2019 ww. CarTuli iyo 20 pacienti 

nefrozuli sindromiT, gorglovani filtraciis 
siCqariT >90 ml/wT. fasdeboda interleikini-1β-s 
(-511) da interleikini-10-is (-1082) genebis poli-
morfizmi da Sratismieri interleikini-1β.
interleikini-1β-s Semcvelobis analizis 

safuZvelze nefrozuli sindromis mqone bavS-
vebSi gamoavlda interleikini-1β mniSvnelovani 
mateba bavSvebSi steroid-rezistentuli nefro-
zuli sindromiT da bavSvebSi glomerulonefri-
tis progresirebiT remisiaSi myof da janmrTel 
bavSvebTan SedarebiT (р<0,05). C/T genotipis ar-
seboba dakavSirebulia interleikini-1β-s mo-
matebul produqciasTan C/C genotipis mqone 
bavSvebTan SedarebiT (р<0,05). interleikini -10 
-is SNP-1082 polimorfizmis kvleviT dadgenil-
ia, rom nefrozuli sindromiT bavSvebis 50%-s 
aqvs G/A genotipi, 40%-s - G/ G genotipi, 10%-s ki 
- А/А genotipi.  Ddadgenilia Zlieri pirdapiri 
kavSiri sisxlis SratSi interleikini-1β-s da 
interleikini-1β-s (-511) genis C/T alelur poli-
morfozms Soris (r=+0,56) (р<0,05).
Catarebuli kvlevis Sedegebi safuZvels iZle-

va daskvnisaTvis, rom interleikini-1β-s (-511)-is 
genuri polimorfizmi SesaZloa gamoyenebuli 
iyos glomerolonefritis da nefrozuli sin-
dromis progresirebis markerad.


