O'ZBEKISTON

HARBI1LY

2025-YIL 1-SON

Ca
i

T

H-{O<HOmH;

/




«O*zbekiston Harbiy Tibbiyoti» mmMuii-amanuii sxypaanu ¥Y36ekucton PecryGmukacy Onmit
TabauM, QaH Ba MHHOBAIMSJIAP BAa3UPIUTU Xy3ypuaaru Onuii arTecTanns KOMACCUSICHHUHT
2023 iiun 29 aBryctnaru Ne 01-07/1410/33 connu MabllyMOTHOMacHra acocaH, THOOUET
¢bannapu Oyiinua nuccepTanysiap aCOCH WIMHNA HAaTHKaJAPUHH YOII ATUII TaBCHsI STUIITaH
MUJUIMH WIMHMM HalIpiap pyuxaTura KAPUTUIITAH.

Myaccuc:
V3BEKUCTOH PECIIYBJIMKACH
KYPOJLJIN KYYJIAPH XAPBUI
TUBBUET AKAJIEMUSCH

boum myxappup:
T/X MOJKOBHUTH
®O3UJI0B Hocup:xoH XomIMMOBHY.

Bom myxappup ypunbéocapu: PhD, 1/x
noakoBHuru ABIYJIAXATOB
baxoaup llapudxonosuy.

Macsbya koTuo6:
PhD. IYJIATOBA 3.A.

V36ekucTon xapouii THOGHETH HIMMIi-
aMaJiuii skypHan Y36eKuCToH
Pecny0oukacu IlpesunenTun
AMHMHCTPaNUsiCH Xy3ypuaaru Axoopor
Ba OMMaBHii KOMMYHHKaIMsJIap
arentauruaa 2022 jina 5 aBrycraaru
1691-conyim ryBoxHOMa OMJIaH pyixaTra
OJIMHT aH.

TaxpupusaT MaH3HJIH:
TomKeHT WAaXpH,
3uénunap kyuacu, 4-yi
Tenedonnap: (71) 262-42-41

Taxpup xaiibaTu:

T.}.n, mpod. Myxamenosa M.I'.
T.¢.x., npod. Muppaxumona C.111.
T.¢.x., npod. Dmbdexo M.D.
T.}.n., npod. N6parumos A.1O.
T.¢.x., npod. Karomos V.K.
T.d.n., nou. Hypanuesa JI.M.
T.}.n., o XunositoBa M.P.
T.}.n., mom. Pacymnosa 3./1.
T.¢.x., nou. Panmkynosa H.P.
T.d.n., bosoposa C.A.

T.¢.u., non. Paxumor A.D.
T.¢}.H., nom. Atamypozmos I11.11.
T.¢}.H., norr xa60apoB A.M.
PhD., mori. ®aiizuesa /1.b.
PhD., nou. Maxmynosa H.P.
PhD., nou. bypankymosa H.M.
PhD., PacymoB V.A.

PhD., Pycramor A.A.

PhD., [T¥maTtoBa 3.A.

T.d.H., Mup3aes JI.A.

T.¢.n., UOparumona H.X.
T.}.H., HaraeBa I'.A.

T.}.H., Aumos HI.0K.

T.}.H., Myponos b.X.

T.}.H., Tamxubaes X.I1.

Hou. Hypynnaes A. K.

Karra yxutyBun Xanumosn b.X.
Karra yxutyBun Mycaesa I'.1.
Jun3aiinep:

Paitxora OYNJIOBA.

Taxpupustra 1060pu/Iran MaKkos1a Ba
KyJ1é3manapaa Oepuiras
MABJIYMOTIADHUHT XaKKOHUWJINTH Ba
UIIOHYJIHJINTH YUYYH
TYJMK KaBOOTapJIMKHU MyaiugJiap
V3 3MMMAacura oJiau.

Kypnaa 18.03.2025 iinsna 6ocmaxonara
TONMPHIIAM.

Koro3 ouuumu 60x84 1/8.
Odcer ycynuaa docuiam.
laptau 6,75 6ocma TabOK.
“Y36exucron Pecny6aukacu Xapouii Tu6ouér
aKaJgaeMHUsICH”HAHT 00CMAXOHACH/IA YOII
ITHIIH

O‘ZBEKISTON HARBIY TIBBIYOTI (1) 2025-YIL



1-SHO‘BA

QUROLLI KUCHLAR TIBBIY
TA’MINOTINI TASHKIL ETISH

O‘ZBEKISTON HARBIY TIBBIYOTI (1) 2025-YIL
4



HUK MHPEKIHOHHBIX Oone3He, 30(1), 56-62.
https://doi.org/10.4567/vib.2022.029

9. Eropos, B. A., & IlerpoBa, M. A.
(2021). Huppos neuenu npu cenamume D:
7. Jlebenea, M. E., & CyxoBa, B. . KIUHUYEeCKUe ACNeKmbl U NOOX00bl K TeYeHUIO.
(2020). Pannee svisisneHue yupposza neyeHu, Kypnan knmuaudeckoit Menuuunsl, 35(4), 75-
evizeannoco  HDV-ungexyueti. MupoBas 82.
ractposHTeposorus, 23(9), 68-73. 10. benora, E. C., & T'onuapoma, U. B.
8. ®posoB, A. B., & Ilonoma, T. IIL (2022). HUmmynnvie MmexaHuzmMvl npocpec-

(2019). D¢ppexmusnocmv  anmusupycHou CUPOBAHUA YUPPO3a NeYeHu, Bbl36aHHO20
mepanuu y nayuenmos ¢ Yuppo3om neyeHu, 8Upycom eenamuma D. Kypuan
00YC1081EeHHbIM HDV. CoBpeMeHHbIe WMMYHOJIOTUH, 8(3), 45-51.

JTOCTOKeHHS MeauiuHsl, 17(5), 120-126. https://doi.org/10.9876/jimmuno.2022.046
THE USE OF MEASURING CYTOKINE CONCENTRATIONS IN URINE IN
MEDICAL PRACTICE

ORTIQBOYEVA SH.O., USMANOV D.A., VALIYEV A.A., AKRAMOYV B.B.
Tashkent Pediatric Medical Institute

The paper presents data on the study of the content of cytokines (IL-1p, RAIL-1p, IL-2,
IL-4, IL-10, IL-17A, TNF-a, IFN-y) in morning urine using enzyme immunoassay in
healthy individuals (n=20) and in patients with acute glomerulonephritis (n=93).
Determination of cytokine levels in patients was carried out at the onset of the disease and
12 months after the manifestation of the disease. The obtained indicators of cytokine
content in urine are presented as absolute values in pg/ml and values normalized to
creatinine, calculated using the formula: cytokine level (pg/ml) / urine creatinine
(umol/ml). A study was made of changes in the content of cytokines in urine during
glomerulonephritis relative to a group of healthy individuals, as well as the dynamics of
cytokine content in urine over a 12-month observation period. The results of the study
showed that absolute values of cytokines in urine can distort the true picture of the cytokine
profile of urine in kidney pathology. Normalized values of the predominant number of
pro- and anti-inflammatory cytokines (IL-1p, IL-2, IL-8, IL-10, IL-17A and TNF-a) in
patients with glomerulonephritis were significantly higher than the corresponding
indicators in healthy individuals. Normalized cytokine values were shown to be more
sensitive indicators than absolute values when analyzing differences in the cytokine profile
in patients with glomerulonephritis depending on the acute and chronic course of the
disease. These indicators influenced the outcome of glomerulonephritis, assessed, as a
rule, 12 months after the manifestation of the disease. Thus, low levels of IL-1f3, IL-8 and
IL-17A found at the onset of the disease in combination with a high level of RAIL-1f
determined the chronicity of glomerulonephritis. So, values of cytokine content in urine
normalized by creatinine expand the possibilities of using assessment of the cytokine
profile of urine to establish changes in the content of cytokines in urine in kidney
pathology and predict the nature of the clinical course of glomerulonephritis.

Keywords: glomerulonephritis, cytokines, chronic glomerulonephritis, diabetes mellitus,
chronic kidney disease.

Introduction. In recent years, much
attention has been paid to the study of the
cytokine profile in patients with various
pathologies, including kidney diseases [1—4].

At the same time, the authors were mainly
involved in studying the content of cytokines
in blood serum [1-3]. However, cytokines
circulating in the blood can be blocked by
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their own soluble receptors or receptor
antagonists [4], which limits the use of
cytokine levels in the blood to assess
cytokine status in various pathological
conditions. There is no doubt that cytokines
exert their effects at the site of their
production, therefore, studying the content of
cytokines in urine in kidney diseases may be
more informative than determining their
serum levels. In connection with the above,
the present study was undertaken, the
purpose of which was to assess the
informativeness of indicators of the content
of pro and anti-inflammatory cytokines in the
urine in healthy individuals and in kidney
pathology, an example of which was the
widespread glomerular disease -
glomerulonephritis (GN).

Material and methods. During the
study, urine samples were taken to determine
the content of cytokines - IL-1f (interleukin-
1B), RAIL-1p (receptor antagonist of
interleukin-1B), IL-2 (interleukin-2), IL-4
(interleukin-4 ), IL-10 (interleukin-10), TNF-
o (tumor necrosis factor-a), IFN-y (interferon-
v) in apparently healthy individuals (20 people
aged 23 to 60 years, average age 34.2 £2.9
years) and in patients with post-infectious
glomerulonephritis (PIGN) who received
inpatient treatment in the nephrology
department of the Republican Scientific and
Practical Center of Nephrology in 2012 -
2017. (93 people, aged from 21 to 63 years,
average age 36.442.1 years). Selected portions
of urine were centrifuged for 10 minutes at
1000 g, then the supertalent was separated for
study into plastic tubes. To study the
relationship between urinary and serum levels
of cytokines, in addition to the study of
cytokine levels in urine, the content of
cytokines above the specified spectrum in the
blood serum was determined. The urine and
blood serum samples selected for the study
were stored at -70 C until the study.

In patients with PIGN (Post-infectious
glomeronephritis), cytokine testing in urine
was carried out twice - during the onset of the
disease upon admission to hospital treatment
(1-2 days from hospitalization) and 12 months
after discharge from the hospital. The patients
were retrospectively distributed after 12

months into 2 groups depending on the results
of a general clinical examination. The first
group included patients who  were
convalescents after suffering from acute
PIGN, the second group included patients
with chronic PIGN, who, a year after the
manifestation of the disease, continued to
have clinical symptoms and changes in urine
characteristic of GN (hypertension, edema,
decreased glomerular filtration rate - GFR -
below 60 ml/min, proteinuria, hematuria,
leukocyturia, in some cases cylindruria). For
the next stage of the study, 30 people from
each group of patients were selected. When
selecting patients, we sought to randomize
groups according to gender, age, social
composition, and morphological forms of
PIGN. Diagnosis of PIGN was carried out on
the basis of an analysis of the clinical status of
patients, anamnestic data, results of laboratory
tests of blood and urine, examination of the
kidneys using an SSD ultrasound machine
from Aloka (Japan), and a morphological
study of nephrobiopsy samples of patients
using light and fluorescent microscopy.
Quantitative determination of cytokines was
carried out by enzyme immunoassay using
test systems of Cytokin LLC (St. Petersburg)
according to the methods of the manufacturer
of laboratory reagents on the Immune enzyme
immunoassay analyzer “Institute
Virion/Serion GmbH”, Germany).

Results. The results obtained during
the study were processed using the statistical
apparatus of the computer program
“Statistica - v. 10.0". The distribution of the
obtained values of cytokine levels in urine
and blood was first checked for compliance
with the normal (Gaussian) distribution using
the Kolmogorov—Smirnov test with the
Lilliefors correction. Provided that the
achieved significance levels (p) were below
the critical value of 0.05, the null hypothesis
about the similarity of the studied
characteristics with a normal distribution was
rejected. The use of this approach made it
possible to establish the asymmetry of the
distribution of the total values of cytokine
content in urine and blood serum in the
studied groups of patients and in healthy
individuals, and therefore the obtained data
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were presented in the form Me (P — P), where
Me is the median, P is the value 10 -th
percentile, P90 — 90th percentile value. To
assess differences in indicator values in study
groups, the non-parametric Mann-Whitney
test (p) was used. When conducting a
correlation analysis of the studied indicators,
the Spearman rank correlation coefficient ()
was calculated; the correlation was
considered significant at p <0.05

The absolute values of urinary content of
5 cytokines - IL-1P, IL-2, IL-8, IL.-10 and TNF-a
- were increased in patients at the onset of PIGN
relative to the values of healthy ones, while the
absolute levels of IL-4 , IL-17A, and IFN-y were
lower than those of healthy people (Table 2). The
normalized values of the predominant number of
pro- and anti-inflammatory cytokines (IL-1p3, IL-
2, IL-8, IL-10, IL-17A and TNF-a) significantly
exceeded the corresponding values of healthy
individuals. The exceptions were IL-4, RAIL-13
and IFN-y, the urinary levels of which in
normalized terms did not differ from those in
healthy controls. In a retrospective analysis of the
nature of the clinical course of PIGN 12 months
after the onset of the disease, 2 groups of patients
were identified - with acute PIGN and chronic
PIGN, a comparative study of the urinary levels of
cytokines in which revealed a number of
differences (Table 3). It was noteworthy that the
normalized values of cytokine content had more
pronounced differences than their absolute values.
Thus, the normalized levels of typical pro-
inflammatory cytokines - IL-1p, IL-8, IL-17A - in
patients with chronic PIGN were lower at the
onset of the disease compared to the
corresponding indicators in patients with an acute
course of the disease, and the level of RAIL-1B
was higher. At the same time, the levels of 1L-8
and RAIL-1p in absolute terms did not respond to
the nature of the clinical course of the disease and
had almost identical values in the acute and
chronic course of PIGN. Levels of IL-2, IL-4, IL-
10, and TNF-a and IFN-y did not differ between
groups of patients with acute and chronic PIGN.
In patients with chronic PIGN, 12 months after the
onset of the disease, the level of IL-1p in the urine
in absolute and normalized values became higher,
while the level of RAIL-1f (both in absolute and
normalized terms) was lower than in patients with
favorable outcome — acute course of the disease

(Table 4). The levels of IL-2 and IL-4 began to
exceed in patients with a chronic course of the
disease similar indicators in acute PIGN. In
patients with chronic PIGN, the absolute and
normalized values of IL-10 became lower than
those of patients with acute PIGN, while the
normalized value of IL-17A became higher.
Discussion. As a result of a
correlation analysis in healthy individuals,
the existence of direct connections between
urinary and serum levels of RAIL-1f and IL-
2 was revealed. For the remaining cytokines,
there was no correlation between serum and
urinary levels. The total number of
correlations between urinary levels of
cytokines was 14, which is much greater than
the number of those between serum levels,
equal to 8, which indicates a closer
connection between urinary levels than
serum levels. This may be due to the fact that
cytokines excreted in the urine are formed
locally in the kidneys and obey the general
laws of cytokine production, one of the
principles of which is the cascade of
activation of their production, when some
cytokines induce the synthesis of others [5,
6]. In addition, the existence of many
correlations between the levels of cytokines
excreted in the urine may reflect the
dependence of urinary cytokine levels on the
state of renal excretory function. However,
correlation analysis did not reveal an
association between urinary levels of most
cytokines and urinary creatinine; only the
absolute value of urinary RAIL-1B was
positively associated with urinary creatinine
levels. The lack of association of other
cytokines with serum and urinary creatinine
levels can be explained in part by their small
absolute values, short lifetime, and rapid
utilization in the liver and kidneys. The
excess of urinary levels of cytokines in
practically healthy individuals and in patients
with PIGN compared to the corresponding
serum levels also suggests that the source of
cytokines excreted in the urine is the kidneys.
This position is confirmed by data from other
authors on the local production of cytokines
in the affected organ [7, 8]. The results of the
study showed that absolute values of
cytokines in urine can distort the true picture
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of the cytokine profile of urine in kidney
pathology. Thus, in the group of patients with
PIGN at the onset of the disease, a decrease
in the levels of IL-4, IL-17A and IFN-y was
found relative to healthy levels, which does
not fit into the picture of activation of the
cytokine network characteristic of kidney
damage. At the same time, an increase in the
levels of most pro- and anti-inflammatory
cytokines normalized by creatinine was
detected, which is consistent with the data of
other authors on increased levels of pro-
inflammatory cytokines in the urine in
glomerular pathology [4], as well as a
simultaneous increase in the urine content of
both pro-, and anti-inflammatory cytokines in
various forms of GN [10]. Quite a lot of work
has been published indicating the important
role of pro-inflammatory cytokines in
damage to the renal glomeruli [11-18]. It has
been shown that one of the main pro-
inflammatory cytokines, IL-1f, is produced
by glomerular macrophages and mesangial
cells activated as a result of the interaction of
pattern recognition receptors (PRRs) of these
cells with pathogen-associated molecular
patterns of infectious pathogens (PAMPs) or
products of damage to their own tissues
(DAMPs). ). Under experimental conditions,
IL-1B produced in the kidneys promoted
glomerular necrosis, glomerular crescent
formation, and renal tubular damage [19]. IL-
8 (chemokine CXCL-8) caused an increase in
glomerular basement membrane
permeability and proteinuria in rats by
reducing the synthesis of heparan sulfate
proteoglycans [20]. TNF-a produced in the
kidneys initiated damage to glomerular
podocytes and also activated the renin-
angiotensin system [21,22]. IL-17A is
considered one of the main proinflammatory
cytokines in GN; it is produced by T
lymphocytes, is a chemoattractant for
neutrophils, promotes the accumulation of
macrophages in glomeruli, and blocks the
suppressive effect of Treg cells on
autoimmune processes [23—25]. There are no
data on the direct damaging effect of IL-2 on
the kidneys, but positive results have been
published on the use of high doses of
methylprednisolone and cyclosporine in the

treatment of patients with GN, which are
known to suppress the production of IL-2
[26, 27]. IFN-y contributed to the
development of oxidative stress, mesangial
cell damage, accumulation of extracellular
matrix, and ultimately the development of
nephrosclerosis [18, 28, 29]. IL-4 induced
kidney damage and proteinuria in mice [30].
Two other cytokines, IL-10 and RAIL-1p,
have pronounced anti-inflammatory and
nephroprotective properties.

In previous experiments,
administration of RAIL-1B to laboratory
animals with different forms of GN inhibited
the development of the inflammatory process
in the kidneys, reduced proteinuria, and
restored renal function [31, 32]. IL-10
prevented the formation and deposition of
immune complexes in the renal glomeruli,
and also prevented the progression of GN
[33-35]. Normalized cytokine values were
shown to be more sensitive indicators than
absolute values in the analysis of differences
in the cytokine profile in patients with PIGN
depending on the nature of the clinical course
- acute or chronic. Thus, already at the onset
of PIGN during the chronic course of the
disease, certain features could be noted in the
cytokine profile of urine - low levels of pro-
inflammatory cytokines - IL-1f3, IL-8 and IL-
17A against the background of a high level
of RAIL-1f. Low levels of IL-1p and IL-17A
were indicated by both absolute and
normalized values of urinary cytokine levels.
A decrease in the level of IL-8 and an
increase in the level of RAIL-1B were
detected only through the use of normalized
values, since the absolute values of these
cytokines did not respond to the nature of the
clinical course of the disease at the onset of
PIGN. After 12 months of observation, there
was an inversion of the nature of the
identified differences in the levels of IL-1f,
IL-17A and RAIL-1: thus, the absolute and
normalized values of the initially low level of
the proinflammatory cytokine IL-1( became
higher in chronic PIGN, and the normalized
value of IL-1p also became higher. 17A, and
the level of the anti-inflammatory cytokine
RAIL-1B is lower than in patients with a
favorable outcome — acute course of the
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disease. The persistence of high levels of
cytokines with pro-inflammatory and
nephrotoxic properties (IL-1p, IL-2, IL-17A
and IL-4) in patients with PIGN against the
background of a decrease in the levels of
anti-inflammatory cytokines - RAIL-1f and
IL-10, apparently contributes to chronic the
course of glomerular damage. The literature
has previously described changes in the
content of cytokines in the blood serum of
patients at the onset and dynamics of GN,
depending on the nature of the clinical course
of the disease [2, 36]. In particular, in
children with chronic GN, a decrease in the
level of RAIL-1B was found relative to
healthy individuals, with an unchanged value
of this indicator in patients with acute GN. At
the same time, the latter showed an increase
in the level of IL-4 in the blood serum, while
maintaining it at the level of healthy people
in patients with chronic GN. The formation
of chronic GN was associated with an
increase in the content of pro-inflammatory
cytokines circulating in the blood - IL-1p,
TNF-a and IL-8, in the absence of dynamics
in the content of anti-inflammatory
cytokines. In the literature, we did not find
data on the study of differences in urinary
levels of cytokines in patients with acute and
chronic PIGN. Our data suggest that the
chronic course of PIGN is associated with an
initially reduced functional activity of innate
immune cells - a decrease in the ability to
produce the “early” pro-inflammatory
cytokine - IL-1B and associated other pro-
inflammatory cytokines - IL-8 and IL-17A
against the background of increased RAIL-
IB production. As a result, the immune
response turns out to be ineffective, the
pathogen is not removed, and the activity of
innate immune cells remains almost at the
original level, continuing to synthesize the
pro-inflammatory cytokines IL-13, IL-17A,
while in patients with a favorable outcome
the absolute and normalized IL-17A value as
well as normalized IL-1p value.
Conclusion. So, the use of creatinine-
normalized values of cytokine content in
urine expands the possibilities of using
assessment of the cytokine profile of urine to
establish changes in the content of cytokines

in urine in kidney pathology, as well as to
predict the nature of the clinical course of
PIGN.
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3®OEKTUBHOCTh IPUMEHEHWS MUHEPAJBHOM BOJbI «CHOTQOL» B
KOMILUIEKCHOM TEPATIUA XPOHUYECKOI'O XOJEIIMCTUTA

APUIIXO/)KAEBA ®.A.2, APUIIXOIKAEBA @.3. !
"Yuueepcumem « ALFAGRANUS»
’IJenmp peabunumayuu XpoHULECKOTl COMAMUYECKOL NAMON02UL

XPpOHUYECKUH XOJIELUCTUT Hapsay C
CEpJICYHO-COCYIUCTHIMU  3a00JIEBaHUSIMU U
caxapHbIM JuabEeTOM SIBISIETCS OJHUM U3
Han0oJiee pacrpoCTpaHEHHbBIX 3a00JeBaHUN B
UHAYCTPUAIbHO-Pa3BUTHIX CTpaHax. OTHO-
JIOTUSI XPOHUYECKOTO XOJIEUCTUTA JO KOHIA
HE W3y4YeHa, HO IO OOIIeMy MPU3HAHUIO
CHELMAINCTOB — OHAa MHorodgaxTtopHa[l,6].
VYcraHoBieHo, 4YTO0 B (OPMUPOBAHUU
XPOHUYECKOI0 XOJIEHUCTUTA UMEIOT 3HAUEHUE
MaJIONOJIBXKHBIM 00pa3 KHU3HU, 3JI0YyNOT-
peliieHne XKUPHBIMA M OCTPBIMH OJII0JJaMH,
00JIbIIIME IEPEPHIBBI MEXTy TPUEMaMH MHIIH,
BOCXoJIas  OakrepuanbHas — MH(peKuus,
reHeTUYecKasl MpelpacroioKEeHHOCTh U p.

[4,5] OmnpeneneHa TaxkXe poib BUPYCOB
renaTuToB, OcoOeHHO Bupyca A, B
MOPAXKEHUU KEITYHOTO y3bIps u

JKETYEBBIBOIANINX MYyTEeH. DTOT (HaKT MMEET

ocoboe  3HauYeHHWe AN IEHTPAIbHO-
a3MaTCKOTO PErMoHa C COXpaHsIomencs
BBICOKON 3a00JIeBA€MOCTBIO JHTEPATHLHBIMHU
renatutamu [1, 5, 6]. JleueHue XpoHMUECKUX
XOJICIIUCTUTOB TIPEJCTABISET OMpEIeTICHHbIE
TPYOHOCTH JUIsl TPAKTHYECKUX  Bpaueu.
[IpuMeHeHne TeKapCTBEHHBIX TIPemapaToB HE
BCErJja NIPUHOCHUT OXKUIAEMBI pe3ybTaT WU
YIy4dIIEeHHE COCTOSIHUSI OOJBHOTO HOCHUT
KpaTKOBpeMeHHbIN XapakTtep. [loaTomy nmouck
HEMETMKaMEHTO3HBIX METO/IOB, KaK
JIOTIOJTHEHUE K JIEKApCTBEHHBIM Ipenaparam,
SBJISICTCSI  aKTyaJIbHBIM HANpaBJIeHUEM B
COBEPILIEHCTBOBAaHUU TEPANUN XPOHUUECKHUX
xoneructutoB [3, 7, 8, 9]. B sTom mane
0COOBIi HMHTEpPEC MPEICTABISIIOT IMUTHEBHIC
MUHEpaJIbHBIE BOJABI, KOTOPHIC OKa3bIBAIOT
MATKOE€  BO3JEHCTBUE HA  KEIYJOYHO-
KHILIEYHBIN TPAKT, IPAKTUYECKU HE 00JIa1at0T
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