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ANNOTATION 

Urinary stone disease (USD) is still topical because it is one of the most common urological 
diseases and, most importantly, it tends to increase regardless of age. The problem of recurrent 
nephrolithiasis is also relevant, despite the wide range of treatment options available. Many 
researchers in recent years have concluded that genetic predisposition to metabolic disorders 
associated with stone metabolism is the main determinant of urolithiasis, while environmental and 
dietary factors, which play an important role in the development of urolithiasis in adults, remain 
insignificant in children. As a multifactorial disease, much attention has been paid by scientists to 
genetic factors. A method of predicting the occurrence of urolithiasis based on the detection of 
molecular genetic markers based on DNA analysis has certain and significant advantages.  

Keywords: urolithiasis in children, risk factors, diagnosis, genetic factors, disease recurrence, 
prevention. 
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БОЛАЛАЛАРДА УРОЛИТИАЗ БИЛАН КАСАЛЛАНИШГА ИРСИЙ 
ОМИЛЛАРНИНГ ТАЪСИРИНИ БАҲОЛАШ  

(Адабиётлар шарҳи) 
AННОТАЦИЯ 

Уролитиаз энг кенг тарқалган урологик касалликлардан бири бўлиб қолмоқда ва энг 
муҳими, бу касаллик ёшдан қатъий назар ўсиш тенденциясига эга. Тавсия этилган даволаш 
усулларининг кенг дойрасига қарамасдан, нефролитиазнинг қайталаниши муаммоси ҳам 
долзарбдир. Сўнгги йилларда кўплаб тадқиқотчилар метаболик касалликларга генетик 
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мойиллик тош ҳосил қилувчи моддалар алмашинуви билан боғлиқ деган хулосага келишди. 
Генетик мойиллик уролитиаз ривожланишининг асосий омили бўлиб, катталардаги 
уролитиазнинг ривожланишида муҳим роль ўйнайдиган атроф-муҳит ва овқатланиш 
омиллари ҳисобланса, болаларда эса бу омиллар аҳамиятсиз бўлиб қолади. Кўп факторли 
касаллик бўлиб, олимлар ирсий омилларга катта эътибор беришади. ДНК таҳлили асосида 
молекуляр генетик белгиларни аниқлашга асосланган уролитиёзнинг пайдо бўлишини 
башорат қилиш усули маълум ва муҳим афзалликларга эга. 

Калит сўзлар: болаларда уролитиаз, хавф омиллари, ташхис, ирсий омиллар, касалликни 
қайталаниши, олдини олиш. 
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ОЦЕНКА ВЛИЯНИЯ ГЕНЕТИЧЕСКИХ ФАКТОРОВ НА ЗАБОЛЕВАЕМОСТЬ 
МОЧЕКАМЕННОЙ БОЛЕЗНЬЮ В ДЕТСКОМ ВОЗРАСТЕ  

(Обзор литературы) 
АННОТАЦИЯ 

Мочекаменная болезнь остается актуальной темой, так как остается одним из самых 
распространенных урологических заболеваний и, что особенно важно, заболевание имеет 
тенденцию к росту независимо от возраста. Проблема рецидивирующего уролитиаза также 
актуальна, несмотря на широкий спектр доступных вариантов лечения. Многие исследователи 
в последние годы пришли к выводу, что генетическая предрасположенность к метаболическим 
нарушениям, связанным с обменом камней, является основной детерминантой мочекаменной 
болезни, в то время как экологические и диетические факторы, играющие важную роль в 
развитии мочекаменной болезни у взрослых, остаются незначительными у детей. Как 
многофакторное заболевание, большое внимание ученые уделяют генетическим факторам. 
Способ прогнозирования возникновения мочекаменной болезни, основанный на выявлении 
молекулярно-генетических маркеров на основе анализа ДНК, имеет определенные и 
значительные преимущества.  

Ключeвыe слoвa: мoчeкaмeннaя бoлeзнь у дeтeй, уролитиаз, фaктoры риска, диaгнoстикa, 
генетические факторы, рецидив, прoфилaктикa. 

 
Urolithiasis is a frequent, recurrent and multifactorial disease. It is common in both adults and 

children. Children account for 2-5% [33, 39, 43, 46]. Urolithiasis in children is a severe disease 
requiring operative treatment in most cases. Stone formation induces doctors to resort to surgical, in 
some cases repeated interventions, which is accompanied by a high rate of complications and 
recurrence and leads to a rapid decline in the functional performance of the kidneys, disability of 
children. The problem of childhood disability remains extremely urgent for all civilised countries of 
the world and is an indicator of the state of health of the child population. Finding the causes of calculi 
formation, sparing methods of calculi removal and adequate metaphylaxis are the basic directions of 
modern study of urolithiasis all over the world [5, 8, 11, 18, 32, 42]. 

The incidence of urolithiasis in the paediatric population of Uzbekistan tends to increase. 
According to statistics, more than 1,000 new cases have been detected each year over the past five 
years. The prevalence of urolithiasis among children is 2-5 per cent. Among boys the disease is more 
frequent, 1:2-1:4, than among girls [5, 12, 25, 48]. 

The cause of urolithiasis can be identified in 67-92.6% of cases. Currently, there are two groups 
of urolithiasis development factors: exogenous and endogenous [29, 32, 38, 42, 45]. Exogenous 
factors are ecology, lifestyle of the parents, gynaecological history, living in a hot climate, race, sex 
and age of the child, consumption of food rich in animal protein, high-calorie diet, taking medicines. 
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Endogenous factors include abnormal structure of the urinary system, urinary infection, metabolic 
disorders, heredity and genetic predisposition. 

These are factors that are well studied and undisputed. However, it is important to note that many 
researchers in recent years have concluded that genetic predisposition to metabolic disorders 
associated with stone metabolism is the main determinant of urolithiasis, while environmental and 
dietary factors, which play an important role in the development of urolithiasis in adults, remain 
insignificant in children.  

The hereditary factor of urolithiasis is increasingly discussed in the current literature. Family 
history of the disease is seen in 46-83% of cases and is least pronounced in European countries (12-
33% of cases); in North American children 33-69%, the highest frequency is observed in Asian 
children (up to 83%). The role of genetic factors in the development of polygenic inherited 
membranopathies, congenital and acquired enzymopathies, tubulopathies and metabolic 
nephropathies as well as some monogenic forms of lithogenic metabolic disorders has been proved 
[4, 5, 9, 27, 34, 35, 38, 50, 51]. 

Modern urology has a significant arsenal of methods for eliminating most patients with kidney and 
urinary tract stones. However, stone removal does not mean getting rid of urolithiasis. This is why 
the problems of metaphylaxis (prevention of recurrence) of urolithiasis are of paramount importance. 
The treatment of most conditions with urinary stones is currently based mainly on symptoms rather 
than causes. In this regard, it is relevant to study the distribution of genotypes of polymorphic markers 
of vitamin D receptor (VDR) genes in children with and without urolithiasis.  

A full understanding of the molecular causes of these conditions, including the identification of 
mutant genes and their gene products, should lead to more rational treatment protocols. Determining 
the degree of involvement of genetic factors is of great importance in the diagnosis of urolithiasis. 
The results of the study and the literature showed that hereditary predisposition in combination with 
environmental factors has a significant influence on the occurrence of urolithiasis-specific metabolic 
disorders.   

The realization of hereditary predisposition to urolithiasis is associated with genetically 
determined structural and functional features of the metabolism, neurohumoral regulation, and local 
factors. In their epidemiological or clinical studies, foreign scientists have noted the involvement of 
genetic factors in the occurrence of urolithiasis, suggesting the existence of specific genes responsible 
for urolithiasis. One of the candidate genes for urolithiasis is the vitamin D receptor (VDR) gene. 

 The vitamin D receptor is encoded by the VDR gene, which is characterised by genetic 
polymorphism, i.e. the existence of different allelic variants of this gene in the population. The most 
significant polymorphisms of the VDR gene involved in disease development were: Bsm I, Fok I, 
Taq I. Several studies have established an association between VDR polymorphisms and urolithiasis. 
Data have been published demonstrating the significance of the ApalAA genotype, which determines 
vitamin D sensitivity, in the development of calcium stones in the urinary tract. A higher frequency 
of HLA B13, B22 and B35 genes has also been reported in urolithiasis patients compared to healthy 
individuals.  

Studies by several international scientists have shown that metabolic disturbances of phosphorus 
metabolism lead to hypophosphatemia and often associated hypercalciuria and urolithiasis. Such a 
disorder has been found to be associated with two different heterozygous mutations in the renal 
sodium phosphate transporter protein, encoded as the NPT2a gene, and each of the disrupted genes 
has been identified. Such abnormalities have been identified in patients with recurrent urolithiasis 
and reduced renal reabsorption of phosphate. Interestingly, other genetic forms of urolithiasis 
associated with hypophosphatemia have been established without the presence of mutations in the 
NPT2a gene of the same name. All of these disorders have very high levels of the endocrine system 
active product of vitamin D, 1,25 dihydroxyvitamin D. Such high levels of 1,25 dihydroxyvitamin D 
may contribute to a higher than normal efficiency of calcium absorption through the gastrointestinal 
tract and to reduced synthesis and secretion of parathyroid hormone. Such physiological changes in 
calcium homeostasis speak in favour of hypercalciuria and thus may contribute to the formation of 
kidney stones. 



БИОМЕДИЦИНА ВА АМАЛИЁТ ЖУРНАЛИ  |  ЖУРНАЛ БИОМЕДИЦИНЫ И ПРАКТИКИ  |  JOURNAL OF BIOMEDICINE AND PRACTICE                                                      №2 | 2022  

317 
 

The molecular genetic markers of urolithiasis in children are still poorly understood, despite many 
population-based molecular genetic studies. The choice of dietary therapy as well as the efficacy of 
dietary therapy in relation to the genetic status of the patient is also poorly understood. 
Pharmacogenetic aspects of urolithiasis, such as the choice of pharmacological agents for 
conservative treatment and metaphylaxis of urolithiasis depending on the genetically determined 
functional features of the metabolism, were also insufficiently studied.  

A method of predicting the occurrence of urolithiasis based on the detection of molecular genetic 
markers based on DNA analysis has definite and significant advantages. The biochemical method 
used for this purpose to determine the mineral metabolism disorder allows, above all, to diagnose the 
already existing disease, i.e. it is effective for a sufficiently long pathological process. Meanwhile, it 
is established that even in the presence of an obvious disease biochemical changes are detected only 
in half to two-thirds of the studied. 

Molecular genetic method of predicting the occurrence of urolithiasis allows the identification of 
the predisposition to the disease at any age, almost from birth, as the genotype of a particular 
individual does not change during life. In addition, the predisposition to the disease can be established 
using this method in the absence of any clinical or biochemical manifestations, i.e. at the earliest 
preclinical stage of pathology development. This means that the earlier the presence of a genetic 
marker is identified, the more reliable and timely the preventive measures will be.  

Thus, such seemingly unimportant risk factors as the environmental situation in the place of 
immediate residence of the patients' families, the parents' lifestyle, the gynecological history of the 
future mother and the nature of intercurrent diseases of the child can lead in some cases to the 
formation of various kinds of abnormal urinary system in children, disorders of metabolism of calculi 
and the development of severe disease - urolithiasis.  

Children with a family history of urolithiasis, whose mothers had risk factors for urolithiasis during 
pregnancy and lactation, suffering from urological diseases or diseases accompanied by metabolic 
disorders of stone forming substances, require close attention of specialists to the state of their urinary 
system from birth. The detection of urinary system abnormalities (ureteric stricture, vesicoureteric 
reflux, ureterocele, etc.) and metabolic disorders of stone-forming substances requires a 
comprehensive approach to treatment in each case, which requires cooperation of specialists of 
different profiles (urologists, endocrinologists, gastroenterologists, nutritionists, geneticists, 
surgeons) [5, 32, 35, 50].  

The complexity of the study of urolithiasis is a consequence of the diversity of pathophysiological 
processes. Although the chemical nature of stones has been known for centuries, and it is known that 
stones are usually well formed and have a crystalline structure, until recently, it was less known why 
they form and how this process occurs.  

Importantly, many researchers in recent years have concluded that genetic predisposition to 
metabolic disorders associated with stone metabolism is the main determinant of urolithiasis, while 
environmental and dietary factors, which play an important role in the development of urolithiasis in 
adults, remain insignificant in children [27, 32, 48]. 

Conclusion. The role of genetic factors and the molecular mechanisms underlying the formation 
of urinary constituents such as calcium, oxalate, cystine and uric acid will improve the diagnosis, 
treatment and prevention of urolithiasis in children. The study of genetic factors will also make it 
possible to develop therapeutic measures aimed at eliminating the molecular genetic defect, which 
will further prevent the formation of kidney stones. 

In cases of pre-existing disease, investigating the association of molecular genetic markers with 
recurrent urolithiasis and establishing pharmacogenetic interactions will contribute to more effective 
postoperative urolithiasis metaphylaxis. Reducing the incidence of urolithiasis through early effective 
detection of predisposition to it, as well as more effective postoperative metaphylaxis, will lead to a 
significant reduction in the material costs of organizing and conducting therapeutic measures.  

The main directions of urolithiasis research all over the world are searching and finding the causes 
of stone formation, sparing methods of stone removal and adequate metaphylaxis.  In recent years, 
the accumulation of knowledge in the field of molecular genetics has made it possible to explain the 
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mechanisms of urolithiasis, which has led to a new era in the diagnosis and treatment of calculi. In 
contrast to traditional methods of diagnosis, the molecular genetic method of predicting the 
occurrence of urolithiasis allows us to identify the predisposition to the disease at any age, almost 
from birth, as the genotype of a particular individual does not change during life. The earlier the 
genetic marker is identified, the more reliable and timely the measures to prevent the disease will be.  
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