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Abstiract. In recent years, one of the main aspects of studying the problem of urolithiasis in the world is
the search for genetic risk factors for the development of urolithiasis: identificafion of its association with
polymorphic variants of a particular gene. Objective. To study the associafion of interleukin-1p and
interleukin-18 genes with the development of urolithiasis in children. Materials and methods. Clinical
examination of 100 children with urolithiasis and 100 practically healthy children was carried out, as well as
collection and analysis of statistical data on urolithiasis in the group of children of different age groups to
identify sex, age, family frequency of urolithiasis, peculiarities of lifestyle and nutrition, as well as seasonality
of this pathological process. Conducting ultrasound and radiological examination of urinary organs of
patients. The selection of patients for the study of gene polymorphism was carried out on the basis of the
diagnosis made in the clinic and written consent of the proband. Blood samples were collected from
patients with USD (100 samples) and a control group of practically healthy children (100 samples). The
results obtained in this study indicate that the IL-13 gene contributes to the determination of disorders
contributing to the development of USD in children. In particular, in children of Uzbek population genetic
markers of predisposition to USD are genotype CC of IL-1p gene. It is considered reasonable to include
testing of this genotype in a comprehensive USD prevention programme in Uzbekistan. Conclusion. The
results obtained in this study indicate that the genetic variant CC genotype of IL-1p gene affects
manifestation, duration of course, recurrences and clinical and functional features of the course of
urolithiasis and can be used for early diagnosis and early diagnosis of the disease in children of Uzbek
population.
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AHHOTAUMA. B MOCAEAHME TOABI OAHUM M3 OCHOBHbIX QCMEKTOB M3YyYEHUS MPOBAEMbI MOYEKOAMEHHOM
OOAE3HN B MUPE FABAIETCH MOMUCK FEHETUHECKMX COAKTOPOB PUCKA PA3BUTUS MOYEKAMEHHOU OOAE3HM:
BbISBAEHME €ro ACCOLMALMM C MOAMMOPIOHBIMKM BAPUAHTAMMU TOTO UAM MHOTO reHd. Lleab. U3y4utsb
ACCOLUMALMIO TEHOB MHTEPAEMKMHAO-1B U MHTEPAEMKMHAO-18 C PA3BUTUEM MOYEKAMEHHOM BOAE3HM Y AETEN.
MaTtepuaabl 1 meToabl. MNpoBeAeHO KaMHUYeckoe obcaeaoBaHme 100 aeTel C MOYEKAMEHHOM BOAE3HBIO U
100 NPAOKTUYECKM 3A0POBBLIX AETEM, A TAKXKE COOP U AHAAM3 CTATUCTUHECKMX AQHHBIX MO MOYEKOMEHHOM
OOAE3HM B rpynne AeTeM PA3HbLIX BO3PACTHLIX PYMNM AAS BbISBAEHMSA MOAQ, BO3PACTA, CEMEMHOM HACTOThI
MOYEKAMEHHOM OOAE3HM, OCOBEHHOCTEM 0OPA3A XM3HUM M MUTAHMA, A TAKXKE CE30HHOCTM AQHHOrO
MATOAOTMYECKOro npoueccda. [poBEeAEHME YAbTPA3BYKOBOIO U PEHTTEHOAOTMYECKOTO MCCAEAOBOHMS
OPraHOB MOYEBBIAEAEHMS NAUMEHTOB. OTOOP MNALMEHTOB AAS MCCAEAOBAHMS MOAMMOPCOU3IMA FEHOB
OCYLLLECTBASIACH HO OCHOBOHUM AUATHO3A, MOCTABAEHHOIO B KAMHMKE, U MUCBAMEHHOTO COrAACHS MPOBAHAQ.
O6pasubl KpoBK BbiAu cOBpaHbl y naumeHTos ¢ YCA (100 o6pa3LLoB) U KOHTPOABHOM FPYyMMbl NPAKTUYECKM
3a0p0BbIX  AeTen (100 oBpa3suoB). Pe3yAbTAThl, MOAY4YEHHBIE B XOAE ACGHHOTO MCCAEAOBOHMUS,
CBMAETEABLCTBYIOT O TOM, 4TO TeH IL-13 BHOCUT BKAGA B OMPEAEAEHME HOAPYLLUEHMM, CNOCOOCTBYIOLLMX
pasutiio YCA y AeTer. B 4OCTHOCTU, y AeTer y30eKCKOM MOMYAIUMM FEHETUYECKMMM MAPKEPAMM
NPeApPACNOAOXKEHHOCTM K YCA aAftoTCs reHoTmn CC reHa IL-1B. CyutaeTcs LeAeCcooBpa3HbIM BKAIOYEHME
TECTUPOBAHMS ACQHHOTO TEHOTUMNA B KOMMAEKCHYKO MNPOrpammy npoduAaktikmn YCA B Y30eKkmcTaHe.
3aKAO4EHUE. Pe3yAbTaTbl, MOAYYEHHBIE B XOAE AQHHOIO MCCAEAOBOHMS, CBMAETEALCTBYIOT O TOM, 4TO
reHeTM4eckmm BAPMAHT reHotina CC reHa IL-1B BAMSET HA MAHWMAPECTALMIO, AAUTEABHOCTb TEYEHMS,
PELMAMBBI U KAMHUKO-COYHKLLMOHAOABHBIE OCOBEHHOCTU TEYEHUST MOYEKAMEHHOM BOAE3HM M MOXET ObITh
MCMOAB3OBAH AA POHHEN AMATHOCTUKM M PAHHETO BbISBAEHMS 3000AEBAHMS Y AETEM Y3OEKCKOM MOMYAILMM.
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Relevance. The prevalence of urolithiasis has recently tended to increase. Being a metabolic
disease, in world practice there are cases of urolithiasis even in infants. Taking into account
multifactoriality of the disease, in recent years, one of the main aspects of studying the problem
of urolithiasis in the world is the search for genetic risk factors for the development of urolithiasis:
idenftification of its association with polymorphic variants of a particular gene [2, 4, ?9]. The
realisation of hereditary predisposition to urolithiasis is associated with genetically determined
structural and functional features of metabolism, neurohumoral regulation, and local factors [6,
10]. In their epidemiological or clinical studies, foreign scientists note the participation of genetic
factors in the occurrence of urolithiasis, which suggests the existence of specific genes
responsible for the occurrence of urinary stone disease (USD) [1, 3, 11].

The balance between the production, expression, and inhibition of IL-1 family protein
synthesis plays one of the key roles in the development, regulation, and outcome of the
inflammatory process [7]. IL-18 is considered as one of the key factors of the body's anti-infective
defence. In addition, there is evidence that IL-18 in some cases can act as a pathogenetic
factorin the formation of some diseases accompanied by acute and chronic inflammation [8].

Studying the association of genes with the development of urolithiasis in children and
identifying their polymorphisms will confribute to the early diagnosis and early diagnosis of
urolithiasis in children. In cases of already existing disease, the study of the association of
molecular genetfic markers with recurrent forms of urolithiasis, as well as the establishment of
pharmacogenetic interactions will confribute to a more effective postoperative metaphylaxis of
urolithiasis. Reduction in the incidence of urolithiasis due to early effective detection of
predisposition to if, as well as more effective postoperative metaphylaxis of urolithiasis will lead to
a significant reduction in material costs for the organisation and implementation of treatment
measures [5].

Research objectives: to investigate the association of interleukin-1p and interleukin-18 genes
with the development of USD in children

Materials and methods. In order to fulfii the set objectives, we conducted a clinical
examination of 100 children with USD and 100 practically healthy children, as well as collection
and analysis of statistical data on urolithiasis in the group of children of different age groups to
identify sex, age, family frequency of urolithiasis, lifestyle and nuftrition peculiarities, as well as
seasonality of this pathological process. Conducting ultirasound and radiological examination of
urinary organs of patients.

The selection of patients for the study of gene polymorphism was carried out on the basis of
the diagnosis made in the clinic and written consent of the proband. Blood samples were
collected from patients with USD (100 samples) and the control group of practically healthy
children (100 samples). Venous blood in the amount of 1 ml was collected in 0.5 ml of sodium
citrate solution and stored at -20°C.

The material was collected at the Samarkand branch of children's surgery of the Republican
Specialised Scientific and Practical Medical Centre for Paediatrics.

Table 1 presents data on the age distribution of patients in the groups under consideration.

Table 1
Age distribution of patients with USD and healthy children
Control group Main group Total
Age (n =100) (n =100) (n =200)

Abs % Abs % Abs %

0-3 year 17 17 31 31 48 24
4-11 year 43 43 43 43 86 43
12-17 year 46 46 26 26 72 36
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Table 1 shows that school-age children prevailed among the patients - 69 (69%). This is due
to the fact that it is at this age that metabolic disorders associated with the fransition of children
fo general nutrition, violation of drinking regime, etc. are most offen manifested, while in the
younger group nutrition remains relatively rational and metabolic changes are manifested to a
lesser extent. Table 2 shows the distribution of patients in both groups according to sex.

Table 2
Distribution of patients depending on sex
Control group Main group Total
Nosology (n=100) (n =100) (n = 200)
Abs % Abs % Abs %
Girl 3 3 32 32 35 17.5
Boy 97 97 68 68 165 82.5

The data presented in Table 2 show that according to the sex distribution of patients, USD is
more common among boys - 68 (68%) children than among girls - 32 (32%).

The most characteristic complaints of patients with urolithiasis were pain in the lumbar
region, increased body temperature, haematuria, urine turbidity, increased or decreased
frequency of urination. In some cases, acute urinary retention and spontaneous discharge of
concrements were noted. In cases of dislocation of concrements in the lower third of the ureter,
pain was localised in the iliac region on the corresponding side. Headache, poor appetite,
drowsiness were characteristic symptoms for patients with renal failure.

Pain syndrome on admission was noted in 89 (89%) patients. At that, a pronounced pain
syndrome - renal colic was observed in 15 (15%) patients. The localization and character of the
pain syndrome depended on the age of the child, the presence of combined concrements in
the urinary tract. Abdominal pain was characteristic in patients of the younger age group. Older
patients more offen complained of pain in the lumbar region, sometimes indicating pain
iradiation along the course of the ureter.

In 3 (4.5%) children with a concrement in the lower third of the right ureter, pain syndrome
was the reason for an unjustified appendectomy, which was performed at the place of
residence. Ureterolithotomy in these patients was associated with certain technical difficulties
due to the presence of adhesions.

Dysuric phenomena were noted in 28 (28%) patients and were most often characterised by
frequent, painful urination. Acute urinary retention was noted in 5 (5%) patients. Dysuric
phenomena in younger patients were almost 2 times more frequent. Acute urinary retention in
all patients was resolved by insertion of Ad'mer catheter, and spontaneous detachment of the
concrement was noted in 3 (3%) patients after catheter removal.

The localisation of the concrements revealed the following: kidney stones in 43 patients (right
- 21, left - 13, both sides - 9); ureteral stones in 12 patients (upper one-third ureter - 1, mid-urethra
- 1, lower urethra - 10); bladder stones - 9 patients (1 of them recurrent bladder stone); urethral
hanging stone in 4 patients; multilocular urolithiasis in 10 patients. The combination of urolithiasis
with developmental anomalies of the urinary system was detected in 22 children.

Molecular genetic studies were carried out in the laboratory of genomics at the Institute of
Bioorganic Chemistry of the Academy of Sciences of the Republic of Uzbekistan (AS RUz). DNA
extraction from whole blood was performed using Diatom™ DNA Prep 200 reagent kit (Izogen
Laboratory, Moscow, Russia). Primers were designed and restrictionases were selected for
polymorphisms of interleukin-1p (IL-1 B) and interleukin-18 (IL-18) genes.

Statistical processing of the study results was carried out using online calculator openepi.
Conformity of the observed genotype frequency distribution of the studied genes in the control
group, theoretically expected by Hardy-Weinberg equilibrium, was evaluated by the x2 criterion.
The calculation was performed using an online calculator: http:// www.oege.org/software/hwe-
mr-calc.shtml.

Results. The study of IL-1 gene polymorphism showed its association with the development of
urolithiasis in children. The frequency of IL-1 B genotypes is presented in Figure 1.
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Fig. 1. Distribution of IL-1 gene genotype frequencies in the control group and in patients with urolithiasis

As shown in the chart, the prevalence of frequencies of TT, TS and SS genotypes in children
with USD were 29%, 44% and 27%, respectively, whereas in the control group 22%, 64% and 15%,
respectively.

The distribution frequencies of the CC heterozygote genotype were 27% and 15% in the
conftrol group, respectively (x2 =0.47; p=0.24; OR=1.35; 95% CI 0.57-3.17; df=1). Detection of the C
allele increased the risk of USD in children 1.4-fold, compared with the presence of the T allele
(95% ClI = 0.68-2.93; df=1).

The analysis of IL-1 gene genotype frequencies showed that the distribution of the analysed
genotypes in our population corresponds to the Hardy-Weinberg distribution (x2=6.77; p=0.03)
(Table 3).

Table 3
General inheritance model (x? test, df=2
Genotypes Case Control X2 p i OR
n=100 n=94 Sign. 95% Cl
Genotype C/C 0.410 0.585 0.49 0.28-0.87
Genotype C/T 0.490 0.372 6.77 0.03 1.62 0.91-2.87
Genotype T/T 0.100 0.043 2.50 0.76-8.27

Analysis of the dominant inheritance frequency showed that the frequency of the Hardy-
Weinberg distribution genotype distribution in the group of patients has no statistically significant
deviation between the common and dominant inheritance model (Table 4).

Table 4
Dominant inheritance model (x2 test, df=2)
Genotypes Case Control X2 p i OR
n=100 n=94 Sign. 95% CI
Genotype C/C 0.410 0.585 0.49 0.28-0.87
Genotype 5.94 0.01
C/T+/T 0.590 0.415 2.03 1.15-3.60

Comparative analysis of the genotype frequency distribution of the £105A/C polymorphism
of the IL-18 gene did not reveal any significant differences between the group of patients and
the control group (Fig. 2), whereas CC in sick children was 2 times more frequent and had a
significant deviation (p<0.05). As can be seen from the diagram, the prevalence of frequencies
of AA, AC and CC genotypes in children suffering from USD was 52%, 43% and 5%, respectively,
whereas in the control group it was 57%, 41% and 2%, respectively.
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Fig. 2. Distribution of genotype frequencies of +105A/C polymorphism of IL-18 gene in control
group and in patients with urolithiasis

Analysis of the dominant inheritance frequency showed that the frequency of the Hardy-
Weinberg genotype distribution in the group of patients has no statistically significant deviation
between the common and dominant inheritance pattern (Table 5).

Table 5
Common inheritance pattern of IL-18 gene genotypes in children with urolithiasis and
practically healthy children

Genotypes Case Control X2 b OR
n=100 n=94 Sign. 95% CI
Genotype A/A 0.570 0.521 1.22 0.69-2.14
Genotype A/C 0.410 0.426 1.72 0.42 0.94 0.53-1.66
Genotype C/C 0.020 0.053 0.36 0.07-1.92

Analysis of the dominant inheritance frequency showed that the frequency distribution of IL-
18 genotypes in children with urolithiasis by the frequency of the Hardy-Weinberg in the patient
group did not have a statistically significant deviation between the common and dominant
inheritance pattern (Table 6).

Table 6
Case Control 2 OR
Genotypes n=100 n=94 X P sign. 95% Cl
Genotype
A/A+ A/C 0.980 0.947 2.75 0.52-14.55
Genotype 1.53 0.22
c/C 0.020 0.053 0.36 0.07-1.92

Thus, the results obtained in this study indicate that the IL-1p gene contributes to the
determination of disorders contributing to the development of urolithiasis in children. In
particular, in the Uzbek population genetic markers of predisposition to USD are genotype CC of
IL-1p gene. It is considered appropriate to include testing of this genotype in a comprehensive
USD prevention programme in Uzbekistan.

Discussion.

Urolithiasis is a multifactorial disease based on the interaction of genotype and other factors,
which in furn affect the disturbance of homeostasis, leading to changes in the complex physical
and chemical processes occurring in the body [2-6].

When studying the molecular genetic status in children with urolithiasis, it became possible to
clearly identify the main indications for surgical intervention and to develop a set of
conservative measures for the prevention of recurrent urolithiasis after studying the genetic
factor. The study of the association of molecular genetfic markers with recurrent forms of
urolithiasis, as well as the establisnment of pharmacogenetic interactions will contribute to a
more effective postoperative metaphylaxis of urolithiasis.
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The formation of urinary tract stones is a pathological condition that affects an increasing
number of people worldwide. Urolithiasis is therefore a serious health care concern. The
recurrent nature of the disease emphasises not only the removal of stones from the urinary tract
and assistance with spontaneous stone egress, but also appropriate ways of correcting
metabolic disorders, taking into account the biochemical and genetic status of patients with
urolithiasis [4,5].

Consequently, the effectiveness of USD treatment is increased by the application of
concrement removal and prevention of primary (for uric acid nephrolithiasis) and recurrent
stone formation. Currently, the leading methods in the treatment of urolithiasis are aimed at
elimination of the concrement. Conservative therapy, aimed at chemical dissolution of the
stone and prevention of its further growth, is ineffective and is used in cases where surgical
freatment for one reason or another cannot be performed or not achieved complete
disintegrafion of the stone. Reducing the incidence of urolithiasis due to early effective
detection of predisposition to it, as well as more effective postoperative metaphylaxis of
urolithiasis will lead to a significant reduction in material costs for the organisation and
implementation of freatment measures.

Conclusions:

1. One of the most informative methods of predicting urolithiasis in children is a molecular
genetic method, which allows to detect predisposition to the disease at any age and even in
the absence of clinical and laboratory-instrumental manifestations, that is, at the earliest
preclinical stage of pathology development.

2. The results obtained in this study indicate that the genetic variant CC genotype of IL-1B
gene influences the manifestation, duration of course, recurrences and clinical and functional
features of the course of urolithiasis.

3. Identfification of the polymorphic gene allowed to predict urolithiasis at the preclinical
stage and, thus, fo avoid organ-killing operations and recurrences of the disease, as well as such
formidable complications of the disease as hydronephrosis and renal failure.
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