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Abstract. Hydronephrosis refers to diseases of the urinary system, which are characterized by
high prevalence. Moreover, this pathology of all obstructive uropathies, leading to a decrease in
the function of the renal parenchyma, accounts for up to 15% of cases. Therefore, the search for
various markers involved in the development and progression of kidney damage is particularly
relevant, since in the literature there are very contradictory data. Our article presents the results of
asurvey of 40 patients with established and confirmed diagnosis of stage I hydronephrosis
(according to the classification of N. A. Lopatkin), and 20 completely healthy people (control
group). All patients initially and at the end of the study determined the levels of cytokines: 1L-1a,
IL-1b, IL-1ra and G-CSF. We found that patients with hydronephrosis had higher rates of pro-
inflammatory components of the IL-1p system: IL-1p — 104.42 (75% CI [111.8-151.4]) pg/ml,
which was significantly higher than in the control group 3.7 times. In patients with hydronephrosis,
there is an increase in the levels of IL-1p, IL-1a, and G-CSF against the background of a decrease in
IL-1ra. The study of the IL-1 and G-CSF systems in dynamics during hydronephrosis is a very
promising direction, opening up enormous opportunities in creating effective diagnostic markers of
hydronephrosis in the very early stages of the formation of this pathology. Thus, analysis of
the literature indicates that damage to the renal tissue in obstructive uropathies is an extremely
complex process, and the initiation of fibrogenesis processes with partial inhibition of resorption
leads to remodelling of connective tissue and progression of nephrosclerosis.
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Annomayusn. T'upponedpo3 oTHocuTcss K 3a00JIEBaHHUSAM MOYEBBIICIUTENBHON CHUCTEMBI,
KOTOPBIE XapaKTEPHU3YyIOTCS BBICOKOW paclpoCTpaHEeHHOCTHIO. [IpuueM Ha NaHHYIO MATOJOTHIO U3
BCEX OOCTPYKTHBHBIX YPONATWUH, MPUBOIAMIMX K CHIDKCHHIO (YHKIUH TOYEYHOH IMapeHXHMBI,
npuxoautcs 10 15% ciydaes. [ToaToMy ouck pa3InyHBIX MapKepOB, YYaCTBYIOIIUX B Pa3BUTUU U
MIPOrPECCUPOBAHUHU TOPAKEHUU TOYEK OCOOCHHO aKTyalleH, TaK KakK B JIMTEPATYPHBIX MCTOUYHUKAX
BCTPEYAIOTCS BEChbMa MPOTHBOPEUYMBBIC JaHHbIE. B Hamieil craThe NPUBEACHBI PE3yJbTaThl
obcnenoBanust 40 OONBHBIX C YCTAaHOBJIGHHBIM W TOJATBEP’KACHHBIM THArHO30M THApPOHE(po3 |
craauu (mo kinaccudukanuu H. A. Jlonatkuna), u 20 coBepIIeHHO 310POBBIX Jt0JIeH (KOHTPOJIbHAS
rpynna). Y BceX MalMeHTOB UCXOJHO U B KOHIIE MCCIIEI0BAaHUS ONPEEISUINChH TOKA3aTeIu YPOBHA
mutokuHoB: IL-la, IL-1b, IL-1ra u G-CSF. Hamu ObLIO BBIABICHO, 4YTO y OOJBHBIX C
ruIpoHePpo30oM 3apUKCHPOBAHBI JOCTOBEPHO Oojiee Bhicokue ypoHu IL-1B: IL-18 — 104,42
(75% AN [111,8-151,4]) nr/mn, B CpaBHEHHUHM C TPYINIOH KOHTPOJds. Y TMAalUEHTOB C
ruapoHedpo30oM npoucxoauT noseimenue yposue IL-10, IL-1a, u G-CSF na done camkenus IL-
1ra. NU3yuenne cucrembl G-CSF u IL-1 mpu runmponedpose sBiseTcs BechbMa NEPCHEKTHBHBIM
HaIpaBJICHUEM, OTKPBHIBAIOIIUM KOJIOCCAIbHBIE BO3MOXKHOCTH B CO34aHUU  3(PPEKTHBHBIX
JIMAarHOCTHYECKUX MapKepoB THApOHe(po3a Ha CaMbIX paHHHUX 3Tanmax (OPMHPOBAHUS JTaHHOU
natonoruu. Takum oOpazoMm, MOABOMS WUTOT MPOJAETAHHOW HaMH pPabOThI, MOKHO OTMETHTH, YTO
MOBPEXKICHUE TMOYEYHOW TKAaHU B CIEACTBHE OOCTPYKTHBHBIX YpONaTHil SBISETCS KpaiiHe
MYJbTHKOMIIOHEHTHBIM ~TIPOIIECCOM W HWHHUIMALUS HAdaJIbHBIX JTanoB QulOporenesa ¢
WHTUOMPOBAHWEM  TIPOLIECCOB  PE30pOLMM B  KOHEYHOM HMTOTE€ MOXET TMpPHUBECTH K
MIPOrpeccUpoBaHuI0 HepocKIiieposa.

Keywords: hydronephrosis, obstructive uropathy, IL-1, G-CSF.
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Hydronephrosis is a very common disease [1, p. 233]. In children, hydronephrosis occurs 2.5
times more often in boys. In the age group from 20 to 45 years [2, p. 1345], this pathology is 1.5
times more common in women than in men [11, p. 64].

Perhaps the most key reason for the physiology of urodynamics in up to 25% of cases of
hydronephrosis [4, p. 792] is the various forms of the renal vessels intersecting with the urinary
tract in the vesicoureteral region [7, p. 42; 9, p. 610]. It is a proven fact that nephrosclerosis is
formed in 30-65% of patients with impaired urodynamics [10, p. 701].

Increased knowledge of the mechanisms of damage to the kidneys during obstruction of the
urinary tract causes an increased interest in the problem of diagnosis and treatment of uropathies [5,
p. 479]. However, diagnostic methods [3, p. 350; 8, p. 170], which are used for diagnostics at the
present time, make it possible to identify this pathology already in the later stages. Therefore, the
search for various markers involved in the development and progression of kidney damage is
particularly relevant, since in the literature there are very contradictory data.

Materials and methods
The results of the examination of 40 patients with established and confirmed diagnosis of
stage | hydronephrosis (according to the classification of N.A. Lopatkin), and 20 completely healthy
people (control group) are presented. In order to confirm the diagnosis was a comprehensive
examination. All patients initially and at the end of the study determined the levels of cytokines: IL-
la, IL-1b, IL-1ra and G-CSF. The number of IL-la, IL-1b, IL-1ra and G-CSF. The enzyme
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immunoassay method was determined in the urine using test systems of the Immunoscrin-RNL _url.
The company on an ABBOT “AxSYM” automated immunoassay system.

For statistical processing used the software package Statistica 7.0. The normal distribution of
the indicators was determined using the Kolmogorov-Smirnov single-sample criterion, which
justified the use of the Mann-Whitney criterion. The obtained data are presented in the form of a
median (Me) and interquartile range - the 25th and 75th percentiles (C25% -C75%).

Results and discussion

The proven fact is that an imbalance in the formation of immunological molecules and
receptors to them leads to irreversible changes in cells, tissues, organs, which leads to a violation of
their functions.

In hydronephrosis, as in the other pathological process, localized expression of cytokines,
chemokines, cell adhesion molecules, damaged parenchymal and endothelial cells initiate the
migration of leukocytes to the lesion site. Due to an imbalance in the expression of pro-
inflammatory cytokines, which, under physiological conditions, being in a harmonious state with
anti-inflammatory cytokines have a protective effect. We found that patients with hydronephrosis
had higher rates of pro-inflammatory components of the IL-1p system: IL-1p — 104.42 (75% CI
[111.8-151.4]) pg/ml, which was significantly higher than in the control group 3.7 times (p <0.001),
IL-1 a — 99.82 (75% CI [91.1-135.87]) pg/ml, which is 2.6 times higher than the control (p
<0.001). At the same time, IL-1ra, being the physiological buffer of the system, was reduced by 1, 9
times and amounted to 281.3 (75% CI [227-380]) pg/ml, and the indicators of the G-CSF system —
170.42 (75% CI [155.45-545.45]) pg/ml. During the study, the following indicators of the IL-1
family in the control group were identified: IL-1 — 28.33 (75% CI [24.13 -45.54]) pg/ml; IL-1a -
38.63 (75% CI [29, 22-69, 79]) pg/ml; IL-1ra — 534.3 (75% CI [485.12-711.65]) pg/ml. The IL-1
a/ratio (IL-1p + IL-1a) in the group with patients suffering from Hydronephrosis decreased 3.7
times and is 99.3 (75% CI [90.43-309]) pg/ml, the control 367.47 (75% CI [307.3-708.6]), p
<0.001.

The most reliable inducers of the apoptosis process in obstructive uropathies are cytokines of
the IL-1 family. In turn, G-CSF is a polypeptide cytokine whose main functions are associated with
the stimulation of growth and differentiation of hematopoietic cells, such as granulocytes,
macrophages and eosinophils, and the stimulation of neutrophil chemotaxis. According to one
hypothesis, G-CSF provides nephroprotection.

From the results of our study, it is clear that with hydronephrosis, a significant increase in IL-
1B occurs. When IL-1 receptors bind to the ligand, activation of the signalling pathway triggers the
immune mechanisms of action on the cellular apparatus. As a result, colossal damage to the receptor
apparatus of the cell occurs when interacting with the JAK codon of IL-1B, the intracellular
signalling pathway is ruptured and, as a result, the sclerosis of the renal parenchyma develops. At
the same time, there is a significant increase in the number of pro-inflammatory cytokines that
ensure apoptosis. In turn, the IL-1 receptor complex contains an a-chain consisting of a single I1L-1
receptor complex of the ST2 family, and IL1-RAcP, a protein required for the IL-1 receptor and a
common P-chain for IL-1 receptors, since both molecules have a Toll/IL-1R (TIR) domain [4, p.
793] necessary for transmitting the signal inside the cell [6, p. 904].

Thus, analysis of the literature indicates that damage to the renal tissue in obstructive
uropathies is an extremely complex process, and the initiation of fibrogenesis processes with partial
inhibition of resorption leads to remodelling of connective tissue and progression of
nephrosclerosis.
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The signs of sclerosing processes of the renal parenchyma, detected at early stages, allow a
more rational approach to the issue of renoprotective therapy and thereby slow down or prevent
further progression of renal scarring, as well as open new directions and treatment options for
patients with urinary tract obstruction.

Findings
1. In patients with hydronephrosis, there is an increase in the levels of IL-1B, IL-1a, and G-
CSF against the background of a decrease in IL-1ra.
2. The study of the IL-1 and G-CSF systems in dynamics during hydronephrosis is a very
promising direction, opening up enormous opportunities in creating effective diagnostic markers of
hydronephrosis in the very early stages of the formation of this pathology.
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