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Abstract. Background. Juvenile idiopathic arthritis (JIA) is a heterogeneous group of diseases characte-
rized by chronic joint inflammation in children under the age of 16 years. Kidney damage in JIA ranges from
asymptomatic proteinuria to severe glomerulonephritis that can lead fo chronic kidney disease. Given the
above data, the assumption of an increased risk of early development of kidney damage in children with
JIA is reasonable. The purpose was fo analyze the risk factors for structural tubular lesions by studying the
level of kidney injury molecule-1 (KIM-1) and fransforming growth factor 81 (TGF-31) in children with JIA, de-
pending on the characteristics of the clinical course of the disease and the freatment received. Materials
and methods. Eighty children with JIA who were undergoing inpatient tfreatment at the Regional Medical
Center for Family Health of the State Regional Health Department were examined. A refrospective analy-
sis of medical documentation was conducted fo assess the child’s age at the onset of JIA, the duration
of ifs course, clinical features, and freatment. Further, during the work, a clinical examination, assessment
of the health of children, general clinical, biochemical, immunoenzymatic and immunological studies, ul-
frasound examination of joints and kidneys were performed. Structural tubular markers KIM-1 and TGF-31
were measured in urine samples. Results. The average KIM-1level was 0.9970 + 0.1662 (0.98; 0.90-1.12) ng/ml,
TGF-B1—20.26 + 16.34 (14.02; 12.5-17.98) pg/ml. The average KIM-1 values varied depending on the form of
JIA and the degree of disease activity. At the same time, with high JIA activity, the KIM-1 level was statistically
significantly higher (1.1510 + 0.0806 ng/ml, p < 0.05 compared to remission). A similar frend was observed
when analyzing TGF-p1 levels. Elevated KIM-1 was associated with high JIA activity, involvement of > 6 joints
at the time of examination, and lesions of small joints of the hands and wrist joints. Elevated TGF-1 was sta-
tistically significantly associated with polyarthritis, JIA duration of > 6 years, and active disease stage of > 4
years. Conclusions. Our study revealed a statistically significant relationship between the levels of KIM-1 and
TGF-B1 biomarkers and the degree of JIA activity. The antinuclear antibodies status in patients with JIA did
not affect the levels of KIM-1 and TGF-B1. Elevated content of KIM-1 and TGF-31 in urine indicate the risk of
structural kidney damage in patients with JIA. Risk factors are high JIA activity, significant joint involvement,
prolonged active stage, the presence of hypertension, and NSAIDs freatment. The combination of NSAIDs
with methotrexate increased the levels of KIM-1 and TGF-B1, which indicated a nephrotoxic effect, while the
combination of methofrexate with immunobiological drugs decreased the levels of biomarkers.

Keywords: juvenile idiopathic arthritis; kidneys; children; markers of early kidney damage; KIM-1; TGF-31

Introduction

Juvenile idiopathic arthritis (JIA) is a heterogeneous
group of diseases characterized by chronic joint inflamma-
tion in children under 16 years of age [ 1]. Although the main
lesion affects the musculoskeletal system, systemic inflam-

mation and the therapy administered can negatively affect
renal function, increasing the risk of developing nephropa-
thies [2, 3]. Renal damage in JIA ranges from asymptomatic
proteinuria to severe glomerulonephritis, which can lead to
chronic kidney disease (CKD) [3]. The main mechanisms
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of renal damage in JIA are as follows. On the one hand, in-
flammatory activity associated with the hyperproduction of
proinflammatory cytokines, which causes systemic inflam-
mation, leads to endothelial dysfunction and impaired renal
microcirculation. On the other hand, drug-induced neph-
rotoxicity due to the use of nonsteroidal anti-inflammatory
drugs (NSAIDs), glucocorticoids, and methotrexate (MTX)
can cause acute kidney injury and interstitial nephritis.
Concomitant autoimmune disorders accompanied by signs
of immune complex glomerulonephritis are also considered
to be causally significant [3—5].

Only one retrospective cohort study has evaluated the
prevalence of CKD in children with JIA. It was found that
8 % of children had hypertension or minimal proteinuria 65
months after onset [6].

Given the above data, the assumption of an increased
risk of early development of kidney damage in children with
JIA is reasonable. At the same time, the need for timely cor-
rection of CKD emphasizes the importance of non-invasive
methods of diagnosing this condition using renal biomarkers
[7]. Among these biomarkers, the most important are kid-
ney injury molecule-1 (KIM-1) and transforming growth
factor p1 (TGF-p1) [8, 9].

KIM-1 is a transmembrane glycoprotein expressed by
proximal tubular cells and is recognized as an early, sensi-
tive, and specific urinary biomarker of kidney damage [10].
KIM-1 has anti-inflammatory and protective properties, as
it can convert epithelial cells into semi-professional phago-
cytes by binding phosphatidylserine to dead cells [11]. How-
ever, chronic overexpression of KIM-1 in tubular cells can
lead to inflammation and interstitial fibrosis [12]. Renal fi-
brosis, regardless of its etiology, is the final common stage of
almost all chronic kidney diseases [13, 14].

In the context of fibrosis, the most widely studied renal
marker that plays an important role in the progression of
CKD is TGF-B1 [15]. Uncontrolled or excessive activation
of the TGF-f signaling pathway in the absence of regulatory
mechanisms can lead to pathological consequences, in par-
ticular, to persistent epithelial-mesenchymal transdifferenti-
ation, which contributes to impaired cellular differentiation,
induction of apoptosis and excessive synthesis of extracellu-
lar matrix [16]. Its significance as a therapeutic target is due
to its role in the pathogenesis of renal fibrosis in CKD [17].

There are no studies in the available literature regarding
the levels of real biomarkers KIM-1 and TGF-f1 in children
with JIA. Determination of them in urine is important, as it
allows for timely detection of tubular structural damage to
the kidneys, as well as identifying risk factors for early devel-
opment of renal fibrosis.

The purpose of the study was to analyze the risk factors
for the development of structural tubular lesions by evalua-
ting the level of KIM-1 and TGF-f1 in children with JIA,
depending on the characteristics of the clinical course of the
disease and the treatment received.

Materials and methods

An open-cohort prospective study of children with JIA
who were inpatients at the Regional Medical Center for
Family Health of the State Regional Health Department

was conducted. It was performed in accordance with the
principles of the Declaration of Helsinki. The Local Ethics
Committee approved the study protocol.

Inclusion criteria: a diagnosis of JIA according to
EULAR criteria [18], and informed parental consent to
participate in the study. Exclusion criteria: congenital mal-
formations of the urinary system, history of acquired urinary
diseases or their presence at the time of the study.

A retrospective analysis of medical records was conducted
to assess the child’s age at the onset of the disease, duration
of the course, clinical features of JIA, and treatment. At the
time of the study, a clinical examination was performed, the
health status of children was assessed according to the Child-
hood Health Assessment Questionnaire [19], general clinical
(blood and urine analysis), biochemical (serum creatinine
and eGFR according to the Schwartz formula [20], blood
urea, C-reactive protein), immunoenzymatic (antinuclear
antibodies, HLA B27 antigen) and immunological (rheuma-
toid factor) methods, ultrasound of joints and kidneys.

To measure the structural tubular markers KIM-1 and
TGF-B1 in urine samples, we used a solid-phase enzyme-
linked immunosorbent assay according to the manufactu-
rer’s instructions [21, 22].

A set of statistical research methods was applied, na-
mely: for independent samples — Mann-Whitney test, for
dynamics assessment — McNemar’s test, for correlation
tables — 2 test and Fisher’s exact test, for assessing the
degree of dependence between variables — Spearman cor-
relation. Data analysis was performed using the Statistica
6.1® software product (StatSoft Inc., serial number
AGARO909E415822FA).

Results and discussion

We examined 80 children with JIA aged 10.40 + 4.41
(10.6—15.0) years. Girls slightly predominated by gender —
46 (57.5 %). The onset of JIA was recorded at the age of
5.80 + 4.14 (4.9; 2.9) years. The clinical course of JIA had
the following variants: systemic arthritis — 9 (11.3 %), poly-
arthritis — 47 (58.8 %), oligoarthritis — 24 (30.0 %). The ac-
tivity of the disease was determined by the Juvenile Arthritis
Disease Activity Score [23]. JIA remission was diagnosed in
60 children, low activity — in 14, high activity — in 6.

At the time of examination, all patients were receiving
MTX, 22 children (27.5 %) took NSAIDs, and 25 (31.3 %)
were receiving immunobiological drugs (IBDs).

During standard nephrological examination of patients
(general urine analysis, serum creatinine and urea values,
renal ultrasound), no pathological changes were detected.
The eGFR indicator based on serum creatinine analysis
according to the Schwartz formula for three months corre-
sponded to the normative values.

On average, KIM-1 was 0.9970 + 0.1662 (0.98; 0.90—
1.12) ng/ml, TGF-B1 was 20.26 + 16.34 (14.02; 12.5—
17.98) pg/ml. The study evaluated the levels of KIM-1 and
TGF-B1 in the urine of children with different forms of JIA,
taking into account the stage of disease activity and the pre-
sence of antinuclear antibodies (ANA) (Table 1).

The average KIM-1 values varied depending on the form
of JIA and the degree of disease activity. In patients with per-
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sistent oligoarthritis and systemic arthritis, they were almost
the same: 0.9620 & 0.1445 ng/ml and 0.9610 £ 0.2072 ng/ml,
respectively. In children with polyarthritis, this indicator was
slightly higher — 1.0210 % 0.1674 ng/ml but did not have a
statistically significant difference.

In remission of JIA, the average level of KIM-1 was
0.9850 £ 0.1730 ng/ml, in patients with low JIA activity —
0.9820 £ 0.1323 ng/ml, in the JIA group with ANA+ sta-
tus — 0.9940 = 0.1921 ng/ml. At the same time, with high
JIA activity, the level of KIM-1 was significantly higher
(1.1510 £ 0.0806 ng/ml, p < 0.05 compared to remission),
which indicated a high probability of kidney damage in
these patients.

A similar trend was observed in the analysis of TGF-§1
levels. In patients with persistent oligoarthritis, the mean
TGF-B1 was 15.010 £ 5.380 pg/ml, and in the polyar-
thritis, it was slightly higher (23.020 + 18.773 pg/ml),
while in systemic arthritis, the values were intermediate
(19.880 £ 19.985 pg/ml), p > 0.05.

In patients in remission, the level of TGF-f1 was
18.920 *+ 15.041 pg/ml, while with low activity, it in-
creased slightly (22.220 + 9.851 pg/ml). The highest levels
of TGF-B1 were observed in patients with high JIA acti-
vity (29.150 + 34.198 pg/ml, p < 0.05 compared to remis-
sion), which may indicate an increase in fibrotic processes
in the renal tissue during exacerbation of the inflamma-
tory process. The results obtained are consistent with the
findings of P.C. Tang et al. who noted that short-term ac-
tivation of TGF-f1 promotes renal tissue recovery, while

its prolonged activation leads to fibrosis and progression
of CKD [24].

Analysisof KIM-1and TGF-f1 levelsdependingon ANA
status did not reveal significant differences between ANA+
(0.9940 £ 0.1921 ng/ml, 19.500 + 18.580 pg/ml) and ANA—
patients (0.9980 £ 0.1577 ng/ml, 20.530 + 15.632 pg/ml).
This indicated that the presence of antinuclear antibodies
did not significantly affect the content of these biomarkers.

We also assessed biomarker levels depending on the
characteristics of JIA therapy, in particular the use of MTX,
NSAIDs, and IBDs (Table 2).

In patients receiving only MTX without additional
NSAIDs, the mean KIM-1 level was 0.9790 £ 0.1731 ng/ml,
with a trend but no statistically significant difference with
the group of children taking combined MTX + NSAIDs
therapy (1.0420 + 0.1397 ng/ml).

Analysis of the TGF-fl1 marker revealed that in
patients receiving MTX alone, the mean level was
18.100 £ 14.105 pg/ml, while in the group of patients ta-
king NSAIDs as well, it was statistically significantly higher
(25.970 £ 20.430 pg/ml, p < 0.001). This indicated a pos-
sible effect of NSAIDs on an increase in the level of markers
of renal damage.

Concerning IBDs, in patients receiving MTX alone, the
mean KIM-1 level was 1.0360 £ 0.1337 ng/ml, while in the
group with additional use of immunobiological drugs, it was
significantly lower (0.9100 £ 0.1979 ng/ml, p < 0.01).

The level of TGF-B1 also showed a significant de-
crease in children treated with immunobiological therapy:

Table 1. Cytokine indices in the urine of patients depending on the forms and markers of JIA activity,

M= s (Me; Q,-Q,)

Indicator

KIM-1, ng/ml

TGF-B1, pg/ml

Persistent oligoarthritis, n = 24

0.9620 + 0.1445 (0.94; 0.85-1.04)

15.010 + 5.380 (13.52; 12.22-14.79)

Polyarthritis, n = 47

1.0210 + 0.1674 (1.03; 0.92—-1.17)

23.020 + 18.773 (15.08; 12.72-24.48)

Systemic arthritis, n =9

0.9610 + 0.2072 (0.98; 0.83-1.12)

19.880 + 19.985 (13.37; 11.6-15.85)

Remission, n = 60

0.9850 + 0.1730 (0.97; 0.87—1.11)

18.920 + 15.041 (13.44; 12.18-15.31)

Low activity, n = 14

0.9820 + 0.1323 (0.98; 0.92-1.09)

22.220 + 9.851 (18.38; 15.68-27.88)**

High activity, n=6

1.1510 + 0.0806 (1.17; 1.08-1.22)*"

29.150 + 34.198 (15.21; 14.02-37.95)"

ANA—, n =59

0.9980 + 0.1577 (0.98; 0.91-1.11)

20.530 + 15.632 (13.54; 12.19-20.6)

ANA+, n =21

0.9940 + 0.1921 (0.98; 0.85-1.17)

19.500 + 18.580 (14.38; 13.51-16.98)

Notes: *, ** — significant difference from the sample with remission; * — from the sample with high JIA activity
(p < 0.05); no significant effect of JIA forms or the presence of ANA on the cytokine profile was found in any case

(Mann-Whitney test was used).

Table 2. Indicators of biomarkers in the urine of patients depending on the characteristics of JIA therapy,

M= s (Me; Q,-Q,)

. MTX + NSAIDs MTX + IBDs
Biomarkers
No, n =58 Yes, n = 22 No, n =55 Yes, h =25
KIM-1. na/ml 0.9790 + 0.1731 1.0420 + 0.1397 1.0360 = 0.1337 0.9100 = 0.1979
»Ng (0.97; 0.87-1.11) (1.06; 0.93-1.16) (1.01; 0.93-1.15) (0.91; 0.76-1.05)*
TGF-p1, pg/ml 18.100 = 14.105 25.970 + 20.430 22.760 + 18.823 14.760 + 5.994
» P9 (13.4;12.18-15.01) (17.69; 14.84-27.88)** (14.4; 13.32-22.15) | (12.92; 12.04—-14.05)*

Notes: *, ** — significant difference from reference levels: p < 0.01 and p < 0.001, respectively (Mann-Whitney test

was used).
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Table 3. Factors associated with increased urinary biomarkers

KIM-1 TGF-p1
Factor
OR(95%C) | p OR(95%Cl) | p
OR > 1 (increased odds of structural damage)
Polyarthritis NS 3.74 (1.12-12.51) | 0.04
JIA activity is high 7.25 (1.22-43.22) 0.04 NS
Affection of > 6 joints during the examination period 5.00 (1.65-15.15) 0.006 NS
Arthritis of the small joints of the hand 4.85 (1.39-16.87) 0.02 NS
Arthritis of the wrist joints 3.78 (1.21-11.83) 0.03 NS
Hip arthritis 10.41 (1.02-106.7) 0.05 NS
JIA duration > 6 years NS 2.96 (1.01-8.66) 0.05
Active stage > 4 years NS 6.11 (2.01-18.58) 0.002
Caries NS 3.24 (1.14-9.22) 0.04
Hypertension 12.43 (2.26-68.27) | 0.003 6.33 (1.36-29.55) 0.03
Erythrocyte sedimentation rate above normal NS 4.33 (1.35-13.88) 0.02
Use of NSAIDS NS 4.00 (1.36-11.79) 0.02
OR < 1 (reduced odds of structural damage)
Male gender NS 0.17 (0.04-0.62) 0.005
Immunobiological therapy NS 0.18 (0.04-0.84) 0.03

Notes: OR — odds ratio; Cl — confidence interval; NS — not significant.

in patients receiving MTX alone, the level of TGF-1 was
22.760 + 18.823 pg/ml, while in the group with combined
MTX + IBDs therapy, this indicator was statistically signifi-
cantly lower (14.760 £ 5.994 pg/ml, p < 0.01).

In our study, we analyzed factors that have a statistically
significant association with increased levels of biomarkers of
renal injury, KIM-1 and TGF-B1, in the urine of children
with JIA (Table 3).

Elevated KIM-1 levels were associated with high JIA ac-
tivity (OR = 7.25; 95% CI: 1.22—43.22; p = 0.04), involve-
ment of > 6 joints at the time of examination (OR = 5.00;
95% CI: 1.65—15.15; p = 0.006), as well as involvement of
small joints of the hands (OR = 4.85; 95% CI: 1.39—16.87;
p = 0.02) and wrist joints (OR = 3.78;95% CI: 1.21—11.83;
p=0.03).

A significant risk factor was hip arthritis, which was
associated with the highest odds of increased KIM-1
(OR =10.41;95% CI: 1.02—106.7; p = 0.05). In addition,
a relationship was found with the presence of hyperten-
sion, which had a pronounced effect on the level of KIM-1
(OR =12.43;95% CI: 2.26—68.27; p = 0.003). According
to the studies of J. Song et al., the level of KIM-1 in urine
is a biomarker of CKD associated with arterial hyperten-
sion [25].

Experimental data conducted by C. Yin and N. Wang,
confirm our data on the role of KIM-1 in the development
of CKD, namely: a persistent increase in the level of KIM-1
contributes to the occurrence and development of renal fi-
brosis [26].

Elevated TGF-f1 levels were statistically significantly
associated with polyarthritis (OR = 3.74; 95% CI: 1.12—
12.51; p = 0.04), duration of JIA > 6 years (OR = 2.96;

95% CI: 1.01-8.66; p = 0.05), and active disease stage > 4
years (OR =6.11; 95% CI: 2.01—18.58; p = 0.002).

TGF-B1 levels were also elevated in patients with hy-
pertension (OR = 6.33; 95% CI: 1.36—29.55; p = 0.03),
caries (OR = 3.24; 95% CI: 1.14-9.22; p = 0.04), and
increased erythrocyte sedimentation rate (OR = 4.33;
95% CI: 1.35—13.88; p = 0.02). NSAIDs use was as-
sociated with a significant increase in TGF-p1 levels
(OR =4.00; 95% CI: 1.36—11.79; p = 0.02). Our results
are consistent with those of M.F. Gicchino et al. who
found that the main risk factor for the development of
kidney damage in children with JIA was long-term expo-
sure to NSAIDs and methotrexate during active forms of
the disease [6].

Two factors were protective against TGF-f1 rise. Male
gender reduced the risk of elevated TGF-f1 levels by more
than fivefold (OR =0.17; 95% CI: 0.04—0.62; p = 0.005). In
addition, IBDs use, reducing TGF-f1 elevation by almost
sixfold (OR = 0.18; 95% CI: 0.04—0.84; p = 0.03), exerted a
significant nephroprotective effect.

Conclusions

Our study revealed a statistically significant relation-
ship between the levels of KIM-1 and TGF-B1 biomar-
kers and the degree of JIA activity. The ANA status in JIA
patients did not affect the levels of KIM-1 and TGF-f1
biomarkers.

Elevated urinary KIM-1 and TGF-f1 indicate a risk of
structural kidney damage in patients with JIA. Risk factors
include high JIA activity, significant joint involvement, pro-
longed active phase, presence of hypertension, and NSAIDs
treatment.
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The combination of NSAIDs and MTX increased the
levels of KIM-1 and TGF-1, indicating a nephrotoxic ef-
fect, while the combination of MTX with IBDS decreased
the levels of biomarkers.
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BakyneHrko A.l., CamcoHeHko C.B.

AHIMpOBCHKNV ASPIKABHU MEANYHWI YHIBEPCUTET, M. AHIMPO, YKpaiHa

AHOAI3 30A@XHOCTI PiBHIB MAPKEPIB PAHHBOTO YPCXKEHHS HUPOK — LmToKiHiB KIM-1 Ta TGF-p1 y aiten,
XBOPUX HO FOBEHIABHUM iAIONATUYHUIA APTPUT

Pesiome. AxryanbhicTs. OBeHiNbHMIT imiomaTMuHMit apTpUT
(FOIA) € reTeporeHHOIO Ipymnolo 3aXBOPIOBaHb, 110 XapaKTepu-
3YIOThCSI XPOHIYHMM 3alajJieHHSAM CyIJIO0iB y JiTeil BikoMm 10 16
pokiB. YpaxeHHss Hupok mpu KOIA BapiroioTh Bim 6e3cMMMITOM-
HOI MPOTEIHYPii 10 TSZKKOTO INIOMEpYJIOHEe(PUTY, 30aTHOTO TIPU-
3BECTH JI0 XPOHIYHOI XBOPOOU HUPOK. 3 OIJIsIIy Ha HaBeACHi HaHi
MPUITYHICHHS PO MiJBUILEHU PU3UK PAHHBOTO YpakeHHsT HU-
pok y mireii i3 FOIA € o6rpyHroBaHum. MeTa podoTH: rpoaHa-
JIi3yBaTu (haKTOPU PU3UKY PO3BUTKY CTPYKTYPHUX TYOYJISIPHUX
ypaXeHb LUISIXOM BUBYEHHS PiBHS MOJIEKY/IM YIIKOMKEHHSI HU-
pok-1 (KIM-1) i tpancdopmytodoro daktopa pocty Bl (TGF-f1)
y aireit i3 FOIA 3ayexHo Bin ocoGnMBOCTeH KJIiHIYHOTO Nepedi-
Iy 3aXBOPIOBaHHs Ta OTPUMAHOrO JiKyBaHHs. Marepiaiu Ta
meromam. OoctexxeHo 80 miteit i3 FOIA, siki 3HaXoauauch Ha cTa-
LioHapHoMy JiikyBaHHi B KIT «PerioHanbHuit MEAUYHUI LIEHTP
ponuHHOTO 310pOoB’st» JOP. TlpoBeneHuii peTpOCTIEKTUBHUIA
aHaJi3 MEINYHOI JOKYMEHTAIIil 3 OLIHKOIO BiKy IMTUHM B 1€0I0-
Ti 3axBopioBaHHs Ha FOIA, TpuBanocTi iforo nepeoiry, KIiHIiYHUX
0ocobMBOCTEH 1 JiKyBaHHS. Y MOJAIBIIOMY ITiJi YaC BUKOHaH-
HS pOOOTM TIPOBOAWIM KIIiHIYHE OOCTEXEHHS, OIIHKY CTaHy
3[I0pOB’Sl AiTell, 3araJbHOKIIIHIYHI, 0iOXiMiuHi, iMyHO(EpMEHT-
Hi ¥ iIMyHOJOTiIYHi IOCJiIKEeHHSI, YJIbTPa3BYKOBE MOCIiIKEHHS
cyr1o6iB Ta HUPOK. [l BU3BHAUYEHHST CTPYKTYPHMX TYOYISIPHUX
mapkepiB KIM-11TGF-f1 y 3pa3kax ce4i BAKOPUCTOBYBAJIU iMy-
HobepMeHTHMI aHami3. Pe3yabratH. Y cepeaHbOMY MOKa3HUK
KIM-1 nopiBuioBas 0,9970 = 0,1662 (0,98; 0,90—1,12) Hr/mu,

TGF-p1 — 20,26 £ 16,34 (14,02; 12,5—17,98) nr/mn. Cepen-
Hi 3HayeHHs KIM-1 BapiroBanu 3anexHo Bin dopmu FHOIA Tta
CTYIIeHsI aKTHMBHOCTI 3axXBOpIOBaHHs. BomHowyac mpu BUCOKii
aktuBHOCTI FOIA piBenb KIM-1 OyB cTaTUCTUYHO 3HAYYIIE BU-
mwuM (1,1510 £ 0,0806 Hr/mi, p < 0,05 mopiBHSIHO 3 peMici€ero).
TMonibHa TeHaeHIis ciocTepiranacs i npu aHamizi TGF-B1. ITin-
BumieHnit ymict KIM-1 acoritoBaBcsi 3 BUCOKOIO aKTUBHICTIO
I0IA, 3anyueHHsIM > 6 cyr00iB HA MOMEHT OOCTEXEHHS, a Ta-
KOX ypaxkeHHSIM IpiOHMX CYIVIOOIB KUCTEW PYK Ta MPOMEHEBO-
3ar’siIcTKoBUX cyrno6iB. IinBunienuii piBenb TGF-1 6yB cra-
TUCTUYHO 3HAUYIIE acOIiHOBaHMUIA i3 TTOIiIapTPUTOM, TPUBATICTIO
IOIA > 6 pokiB Ta aKTUBHOIO CTami€l0 3aXBOPIOBAHHS > 4 POKIB.
BuCHOBKH. Y HaloMy IOC/TiIKEHH] BUSIBIEHA CTATUCTUYHO 3HA-
qylia 3aiexHicTb ymicty 6iomapkepiB KIM-1ta TGF-B1 Bin cty-
neHs aktuBHocTi FOIA. CraTyc aHTHHYKJIEAPDHUX aHTUTIN y Nalli-
eHTiB 3 IOIA He BrBaB Ha auHamiky KIM-1 i TGF-B1. ITigsu-
meHi pisHi KIM-11TGF-f1 y cedi BKa3yloTh Ha pU3UK CTPYKTYD-
HOTO ypaKeHHST HUPOK y mnaitieHTiB 3 OIA. ®akropamu pu3uKy €
Bucoka akTuBHicTh FOIA, 3HauHe 3ayrydeHHs CYIJo0iB, TpUBaia
aKTMBHA CTafisl, HASABHICTh apTepialibHOI TillepTeH3ii, JiKyBaHHS
HII3I1. Kom6inarist HIT3I1 ta MeToTpeKcaTy migBUIIyBajia piBHi
KIM-1iTGF-1, mio cBimummo npo HepOTOKCUIHY [it0, TOMI SIK
KOMOIHAIIis MEeTOTpeKcaTy 3 iMyHOOIOJOTiYHUMM IIperiapaTaMu
3HMXKYBaJla BMIiCT OioMapKepiB.

Ki1104oBi CJ10Ba: 10BeHINEHMI iTiONATUUHWMIT apTPUT; HUPKM;
ITH; MapKepu paHHbOTO ypaxkeHHst Hupok; KIM-1; TGF-f1

62 Kidneys

Vol. 14, No. 1, 2025



