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Summary

The course of juvenile idiopathic arthritis (JIA) is associated with a long-term inflammatory process and the use of non-
steroidal anti-inflammatory drugs (NSAIDs), which can cause nephrotoxicity with fibrotic kidney damage in patients with JIA.
Regardless of the etiology of joint damage, prolonged inflammation promotes the progression of fibrosis, and renal fibrosis is
the final common stage of chronic kidney disease (CKD). Kidney biopsy, which is invasive, risky and underutilized, is generally
considered the only clinical method to detect fibrosis. Over the past decade, some progress has been made in the search for
minimally invasive biomarkers of early kidney fibrosis, with transforming growth factor-g1 (TGF-A1) playing a key role in the
progression of kidney fibrosis, but the significance of TGF-1 in children with JIA is unknown.

Material and Methods: 80 children with JIA were examined. Urinary TGF-A1 levels were determined using a TGF-f1 ELISA kit
(DRG International, Inc., Germany, EIA-1864) according to the manufacturer’s instructions. Methods of variation statistics were used.

Informed consent was obtained from all patients. The study has a positive conclusion of the Commission on Biomedical
Ethics of Dnipro State Medical University (Minutes of the meeting of the Commission No. 12 dated December 19, 2002), which
decided that the scientific research can be considered in accordance with generally accepted moral standards, the requirements
of respecting the rights, interests and personal dignity of study participants, bioethical standards for work with pediatric patients.
There is no risk to the research subjects in the performance of the work. The legal representatives of the children involved in
the research are informed about all aspects related to the purpose, objectives, methods and expected benefits of the research.

Laboratory and instrumental research methods are generally accepted; the drugs to be used are approved for use. No human
experiments were performed.

Methods of variation statistics were used. Statistical analysis was performed using the STATISTICA 6.1 software package
(StatSoft Inc., serial no. AGAR909E415822FA).

The work was carried out as part of the research work of the Department of Propaedeutic of Childhood Diseases and Pediatrics
2 of the Dnipro State Medical University «Development of criteria for early diagnosis and prediction of comorbid kidney damage
in children with somatic and infectious diseases» (state registration No. 0119U100932, implementation period 01.2019-12.2023).

Results. The mean TGF-f1 level in our study was 20.26+16.34 (14.02, 12.5-17.98) pg/ml. Polyarthritis almost quadrupled
the probability of pathological changes in TGF-f1. The overwhelming majority of children with elevated TGF-A1 suffered from
polyarthritis (80.0 %) — one and a half times more often than those with relatively normal TGF-A1 concentration, p<0.04.

If the active stage of the disease lasted at least 4 years, the probability of elevated TGF-A1 increased more than sixfold. The
tendency of significant nephrotoxic effect of prolonged active JIA was confirmed by the results of correlation analysis, according
to which, in general, the duration of active JIA was directly related to the increase of TGF-41 (p=0.38, p<0.001), and the duration
of remission and the total duration of JIA had no significant correlation with it (»=-0.19 and p=0.18, respectively, p>0.05).

The direct dependence of elevated urinary TGF-A1 levels on clinical features such as polyarthritis and the duration of the
active phase of JIA has been demonstrated. These clinical features in children with JIA can be considered as risk factors for the
development of early renal fibrosis. Against the background of elevated TGF-41, a reduced GFR according to the Hoek formula
(<90 ml/min/1.73 m2) was found in 95 % of cases, i.e. the estimates of the functional state of the kidneys obtained by two different
methods were quite clearly the same. In the sample with TGF-51<17.98 pg/ml, 22.76 % of children received immunobiologic
therapy, while in the sample to increase TGF-51 - only 14.76 %. Immunobiological therapy reduced the risk of increasing this
urinary marker by 5.5 times.

Conclusions. Elevated levels of the TGF-£1 biomarker were found in 25 % of children with JIA. An association of early renal
fibrosis with duration of active phase of JIA > 4 years, increased ESR, polyarthritis, arterial hypertension, and dental caries
was observed. Elevated urinary TGF-1 levels are associated with reduced eGFR and are observed in almost all children with
eGFR<90 ml/min/1.73 m2, confirming the importance of early renal fibrosis in the development of renal dysfunction.

Key words: Juvenile Idiopathic Arthritis; Kidneys; Children; Fibrosis Marker; TGF-£1; Immunobiologic Therapy; Kidney
Damage.

Introduction

Juvenile idiopathic arthritis (JIA) is a heterogeneous
group that includes several diseases with manifestations
of arthritis of one or more joints lasting more than 6
weeks in children under 16 years of age of unknown
etiology. JIA is a diagnosis of exclusion; it includes
all forms of chronic childhood arthritis of unknown
etiology. It is known that Juvenile Idiopathic Arthritis (JIA)
develops due to a combination of genetic predisposition
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and environmental factors (probably infections). The
course of JIA is associated with a long-term inflammatory
process and long-term symptomatic use of NSAIDs, which
not only help control the inflammatory symptoms of JIA,
but also have nephrotoxic effects that can cause fibrotic
kidney damage in patients with JIA[1, 2, 3].

The mechanism underlying progressive renal fibrosis
is not fully understood, but it is generally accepted
that inflammation is a key factor in its development,
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induced as a protective response to injury in an attempt to
eliminate the cause and promote organ recovery. Prolonged
inflammation, regardless of the etiology of the injury, has
been shown to contribute to the progression of fibrosis [4,
5], and renal fibrosis is the final common stage of chronic
kidney disease [6, 7]. According to research [8], long-term
inflammation in adult patients with rheumatoid arthritis
plays an important role in the development of chronic
kidney disease (CKD). At the same time, only one study
has been published on the prevalence of CKD in children
with JIA, in which 8 % had arterial hypertension (AH) or
proteinuria 65 months after disease onset [9].

Regardless of the underlying disease and the presence
of provocative factors, tubulointerstitial fibrosis is a sign of
progressive CKD [10], so its early detection and prognosis
are of paramount importance. Currently, the only clinical
tool to detect fibrosis is renal biopsy, which is invasive,
risky, and not routinely used. However, over the past
decade, some progress has been made in the search for
minimally invasive biomarkers of early renal fibrosis [11],
with transforming growth factor-p1 (TGF-B1) playing
a key role in the progression of renal fibrosis [6].

Transforming growth factor beta (TGF-beta) is
a protein (a member of the cytokine family) that controls
proliferation, cell differentiation, and other functions in
most cells. TGF-beta is a protein secreted by the cell into
the extracellular environment. It exists in at least three
isoforms: TGF-betal, TGF-beta2, and TGF-beta3. TGF-
beta is secreted by many cell types, including macrophages,
in an inactive (latent) form in which it is coupled to two
other polypeptides, latent TGF-beta binding protein (LTBP)
and LAP. Serum proteinases such as plasmin catalyze the
release of active TGF-beta from the complex. This often
occurs on the surface of macrophages where the latent
TGF-beta complex is bound to the CD36 receptor by its
ligand, thrombospondin-1 (TSP-1). Inflammatory stimuli
that activate macrophages increase the release of active
TGF-beta, leading to plasmin activation. Macrophages
can also engulf IgG-bound latent TGF-beta complexes
secreted by plasma cells by endocytosis and then release
active TGF-beta into the interstitial fluid [5, 6, 11, 12, 13].
TGF-B1 manifests its profibrotic activity by stimulating
fibroblast proliferation and synthesis of extracellular
matrix—collagen types I, 11l and 1V, proteoglycans, laminin
and fibronectin [13].

In the available literature, we did not find any studies
on TGF-B1 in JIA, but there are publications on the study
of this marker in children with various kidney diseases.
To date, researchers have described the TGF-B1 marker
as an indicator of CKD progression [12], a marker of
fibrosis [11], as well as an anti-inflammatory marker in
bacterial kidney infections [14]. The polymorphism of
the TGF-B1 gene is also being studied in various diseases.

For example, a correlation between the +869T/C gene
polymorphisms in TGF-B1 was found in adult patients with
rheumatoid arthritis [15]. Serum TGF-B1 levels are being
actively studied as a marker of synovial proliferation and
progression in rheumatoid arthritis [16].

Based on the above, the hypothesis about the risk of
early development of kidney fibrosis in children with JIA
looks quite logical, and the need for timely correction of
CKD actualizes the issue of non-invasive diagnosis of
CKD using kidney biomarkers.

The aim of the study to determine the association
between the level of TGF-B1 in urine as a marker of
early kidney fibrosis in children with JIA, depending on
the clinical course of the disease, the characteristics of
comorbid factors, and the treatment scheme.

Material and methods of the study

A cross-sectional study was conducted in 2019-2020
on the basis of the cardio-rheumatology department of the
Dnipro Regional Children’s Clinical Hospital. Informed
consent was obtained from all patients. The study was
conducted in accordance with the tenets of the Declaration
of Helsinki. The study protocol was approved by the local
ethics committee.

Inclusion criteria: children diagnosed with JIA
according to EULAR criteria [2], informed parental
consent to participate in the study. Exclusion criteria:
congenital malformations of the urinary system, presence
of acquired diseases of the urinary system in the history or
at the time of the examination.

Medical records were analyzed to determine the
child’s age at disease onset, duration and clinical features
of JIA, and treatment regimen. Disease activity was
assessed using the Juvenile Arthritis Disease Activity Score
(JADAS-27) [2]. The clinical examination at the time of
the study included an assessment of the children’s health
status according to the Childhood Health Assessment
Questionnaire (CHAQ) [17], general clinical (blood and
urine tests), biochemical (serum creatinine and GFR
according to the Schwartz formula, blood urea, C-reactive
protein), immunoenzymometric (antinuclear antibodies,
HLA B27 antigen) and immunologic (rheumatoid factor)
methods. An ultrasound examination of the joints and
kidneys was also performed. Blood serum creatinine
levels were measured twice (first and third month of the
study) using the Jaffe calorimetric kinetic method, and
blood serum cystatin C levels were measured once in
the third month of the study using a solid-phase enzyme
immunoassay (Cystatin C-ELISA-BEST). A complete
description of the study is presented in Flowchart 1.

The Hoek formula was used to determine the GFR by
the level of cystatin C in the blood serum [18]:

GFR (ml/min/1.73 m?) = 80.35/cystatin C (mg/l) —4.32

A value below 90 ml/min/1.73 m? was considered
a criterion for reducing GFR [19].

Urine TGF-B1 levels were measured once during
the first month of the study. The TGF-B1 ELISA Kit
(DRG International, Inc., USA) was used to measure
the TGF-B1 marker. The DRG TGF-B1 ELISA kit is

a solid phase enzyme-linked immunosorbent assay
(ELISA) based on the sandwich principle. Urine samples
for the determination of TGF-p1 were collected once
(morning urine). Urine was stored at —80 °C prior to
analysis. Samples were thawed prior to enzyme-linked
immunosorbent assay.
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Flowchart 1

Design of the study

il

A cross-sectional study

>
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anamnestic data

TGF-Blinurine)

The formation of groups of examinees with the study of clinical and

Examination of patients using standard nephrological methods
Examination of patients using kidney biomarkers (serum cystatin C,

biomarkers.

Statistical processing of the obtained data and statistical analysis
were performed using the STATISTICA 6.1 software package.
Determination of the characteristics of comorbid kidney damagein
children with JIA, taking into account the indicators of renal

Determination of risk factors for functional and structural kidney
damage in children with JIA.

The 2 test and Fisher’s exact test were used as
statistical methods for the study of the TGF-B1 correlation
tables. All obtained results were accepted as statistically
probable with a symptomatic significance of less than 0.05
(p<0.05). To quantify the significant association between
TGF-B1 and the outcome variables, odds ratios (OR)

with confidence intervals of the 95 % range (Cl) were
calculated. The odds ratio helps identify how likely an
exposure is to lead to a specific event [3]. The diagnostic
determination of the odds ratio allows you to objectively
assess the productivity of the diagnostic determination
performed for the disease being studied.

Odds Ratio = (odds of the event in the exposed group) / (odds of the event in the non-exposed group)

Descriptive statistics of interval variables were
described as mean, standard deviation, median, upper and
lower quartiles. Spearman’s rank correlation was used
to determine the degree of association between TGF- 1
concentration and other interval data. Statistical analysis
was performed using the software package STATISTICA
6.1® (StatSoft Inc., serial number AGAR909E415822FA).

The work was carried out as part of the research work
of the Department of Propaedeutic of Childhood Diseases
and Pediatrics 2 of the Dnipro State Medical University
«Development of criteria for early diagnosis and prediction
of comorbid kidney damage in children with somatic and
infectious diseases» (state registration No. 0119U100932,
implementation period 01.2019-12.2023).

The results of the data obtained and their

discussion

We examined 80 children with JIA, including 46
(57.5 %) girls and 34 (42.5 %) boys. The age of the
subjects was 10.4 + 4.41 (10.6-15.0) years. The debut of
JIA was observed at the age of 5.8 £4.14 (4.9; 2.9) years.
The following variants of the clinical course of JIA were
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noted: systemic arthritis —9 (11.3 %), polyarthritis — 47
(58.8 %), oligoarthritis — 24 (30.0 %) cases. Remission
of JIA was diagnosed in 60 (75.0 %) children, low JIA
activity —in 14 (17.5 %), high JIA activity —in 6 (7.5 %).

When patients were examined for kidney damage using
standard methods, no pathological changes in the general
urine analysis, creatinine and urea, GFR by the Schwartz
formula, or kidney sonography.

The mean urinary TGF-B1 level was 20.26+16.34
(14.02, 12.5-17.98) pg/ml. Based on the fact that there
are currently no standardized normative data on urinary
TGF-B1 levels in children, we formed a sample of patients
who had a TGF-p1 level not less than the upper quartile
of the variation series we studied (17.98 pg/ml) and
conducted a comparative analysis with a sample of
patients with a TGF-B1 level <17.98 pg/ml. Factor tables
of frequency distribution of clinical course, comorbidities,
and therapeutic regimens of JIA depending on the urinary
TGF-B1 level were investigated. Based on the results
of this analysis, factors significantly associated with
elevation TGF-B1 levels were identified and are shown
in Table 1.
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Table 1

Interrelation of indicators of the course and treatment of JIA with the level of TGF-B1 in the urine

Factor.

Elevated

TGF-B1

no, n=60 |

yes, n=20

OR (CI)

Positively associated with high

levels of TGF-B1

Polyarthritis

31 (51,7 %)

16 (80,0 %)*

3,74 (1,12-12,51)

JIA duration = 6 years

13 (21,7 %)

9 (45,0 %) *

2,96 (1,01-8,66)

Active stage = 4 years

10 (16,7 %)

11 (55,0 %)**

6,11 (2,01-18,58)

Caries

19 (31,7 %)

12 (60,0 %) *

3,24 (1,14-9,22)

Arterial hypertension(AH)

3 (5,0 %)

5 (25,0 %) *

6,33 (1,36-29,55)

The erythrocyte sedimentation rate (ESR) is higher than normal

8(13,3%) | 8(40,0%)* | 4,33(1,35-13,88)

GFR by the Hoek formula is below normal

14 (23,3 %) |19 (95,0 %) *** | 62,43 (7,66-508,8)

Use of non-steroidal anti-inflammatory drugs (NSAIDs)

12 (20,0 %) | 10 (50,0 %) * | 4,00 (1,36-11,79)

Negatively associated with high levels of TGF-$1

Male gender

31(51,7%) | 3(15,0%)* | 0,17 (0,04-0,62)

The use of immunobiologic therapy

23(38,3%) | 2(10,0%)* | 0,18 (0,04-0,84)

Notes. *, **, *** _significant difference from the reference levels, respectively, p<0.05, p<0.01 and p<0.001

(using x2-tailed test and Fisher’s criterion).

According to the data obtained, male gender reduced the
risk of elevated TGF-B1 sixfold (Table 1). Among children
with elevation TGF-B1, boys were 3.4 times less common
than in the sample with TGF-f1 below 17.98 pg/ml, p<0.005.

Polyarthritis almost quadrupled the chances of
pathological changes in TGF-B1. The overwhelming majority
of children with elevation TGF-B1 suffered from polyarthritis
(80.0 %) — one and a half times more often than those with
a relatively normal TGF-B1 concentration, p<0.04.

The mean duration of JIA was 4.6£3.03 (4; 2.58-6)
years, and in 22 (27.5 %) cases it was at least 6 years,
twice as often in the background of elevated TGF-B1,
p<0.05. With this duration of JIA, the risk of TGF-B1
hyperproduction increased almost threefold. The duration
of the active phase of JIA was 3.0£2.28 (2.3; 1.5-4) years,
in 21 (26.3 %) cases — 4 or more years. In these patients,
elevation of TGF-B1 was detected 3.3 times more often,
p<0.002. If the active stage of the disease lasted at least
4 years, the probability of elevation of TGF-B1 increased
more than sixfold. The tendency of a significant nephrotoxic
effect of long-term active JIA was confirmed by the results
of correlation analysis, according to which, in general, the
duration of active JIA was directly related to an increase in
TGF-B1 (p=0.38, p<0.001), and the duration of remission
and the total duration of JIA had no significant correlation
with it (p=-0.19 and p=0.18, respectively, p>0.05). Based
on the above, the significance of the dependence of TGF-p1
on total disease duration can only be explained by the
duration of active JIA, especially since it was twice as high
as in remission, where it was 1.6+1.40 (1; 0.43-2.8) years.

Thus, a direct correlation between elevated urinary
TGF-p1 levels and such clinical features as polyarthritis
and the duration of the active stage of JIA has been
established. These clinical features in children with JIA
can be considered as risk factors for the development of
early kidney fibrosis.

Further examination concerned the focus of chronic
infection. These were diagnosed in 65 (81.3 %) cases:
caries in 31 (38.8 %), adenoiditis in 10 (12.5 %), and
recurrent tonsillitis in 26 (32.5 %). A significant association
with TGF-B1 was found only for caries, which was almost

twice as frequent in children with elevated TGF-B1,
p<0.04. The presence of caries increased the odds of
elevated urinary TGF-B1 marker almost as much as
polyarthritis (Table 1).

In 8 (10.0 %) of our patients were diagnosed with
hypertension. This pathology is both a cause and
a consequence of CKD [20], was five times more likely to
be associated with high TGF-B1 levels and more than six
times increased the odds of to elevation TGF-B1.

One of the markers of JIA activity is ESR. Patients with
elevated TGF-B1 were three times more likely to have an
ESR above normal than children with TGF-1<17.98 pg/mL,
p<0.02. The presence of a high ESR more than quadrupled
the risk of elevated TGF-B1. In addition, TGF-B1 was
positively correlated not only with ESR (p=0.35, p<0.002),
but also with neutrophil count (p=0.38, p<0.001) and urine
pH (p=0.23, p<0.05). It was inversely correlated with
lymphocyte count (p=-0.40, p<0.001).

Since there were no changes in TGF-B1 levels as a function
of creatinine and GFR calculated by the Schwartz formula
in our study, we performed a more detailed analysis of renal
functional status, including cystatin C and GFR calculated by
the Hoek formula based on cystatin C, and examined their
relationship with TGF-B1 concentration. According to Hoek
GFR, 33 (41.3 %) patients with JIA had renal dysfunction.
On the background of elevated TGF-B1, a reduced GFR
according to the Hoek formula (< 90 ml/min/1.73 m2) was
found in 95 % of cases, i.e. the estimates of the functional
state of the kidneys obtained by two different methods were
quite clearly the same. The adequacy of these methods
was also demonstrated by the excessive OR value for the
correlation of TGF-B1 with GFR (Table 1) and their close
inverse correlation (p=-0.88, p<0.001).

From the results of the analysis, it can be concluded that
the highest diagnostic value in the examination of patients
with JIA is the calculated value of glomerular filtration
measured by cystatin C and not by creatinine, which is
consistent with the results of the study. [21].

The central issue in JIA is the question of therapy.
Treatment should be proactive, aggressive and as effective
as possible. To reduce the manifestations of the joint
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syndrome, the first line of treatment is the use of NSAIDs.
The drugs are prescribed individually and for varying
periods of time — until a clinical effect is achieved. At
the time of our study, 22 (27.5 %) children were taking
NSAIDs. The mean duration of their use for the entire
duration of JIA was 4.6+4.91 (3; 2-6) years. All patients
were also receiving methotrexate. The use of NSAIDs was
2.5 times more likely to be associated with elevation of
TGF-B1 (p<0.02) and quadrupled the odds of its elevation.
Our data are consistent with the results of the study by
Gicchino MF et al [9], according to which the main risk
factor for CKD in children with JIA is prolonged exposure
to NSAIDs and methotrexate in active forms of the disease.

In our study, immunobiologic therapy was used in 25
(31.3 %) cases for a mean of 3.0£2.23 (2.3; 1.4-4.3) years.
In the sample with TGF-$1<17.98 pg/ml every third to
fourth child received it, in the sample with elevated TGF-p1
only every tenth child. Immunobiological therapy reduced
the risk of increasing this marker in urine by 5.5 times.

In summary, the above results are consistent with the
conclusion of Tang PC et al. that short-term activation of
TGF-B1 promotes renal recovery and prolonged activation
of this growth factor causes fibrosis and progression of
CKD [22]. The role of TGF-B1 in the pathogenesis of renal
nephrosclerosis, which is associated with the development
and progression of CKD, should not be underestimated [23].

References:

Conclusions

1. An elevated level of the TGF-B1 biomarker was
found in 25 % of children with JIA.

2. An association of early kidney fibrosis with the
duration of the active stage of JIA> 4 years (OR=6.11; ClI:
2.01-18.58; p<0.01), an increase in ESR (OR = 4.33; CI:
1.35-13.88; p<0.05), polyarthritis (OR=3.74; Cl: 1.12-12.51;
p<0.05), arterial hypertension (OR=6.33; Cl: 1.36-29.55;
p<0.05), caries (OR=3.24; Cl: 1.14-9.22; p<0.05).

3. The male gender significantly reduces the risk of
early kidney fibrosis —almost to the same extent as this risk
is increased by hypertension and a long active stage of JIA.

4. Increased level of TGF-B1 in urine is associated with
reduced GFR (OR=15.58; CI: 4.02-60.36; p<0.001) and is
observed in almost all children with GFR<90 ml/min/1,73 m?,
which confirms the importance of early fibrosis of the
kidneys in the development of kidney dysfunction.

Prospects for further research. To build a
multifactorial regression model for predicting comorbid
kidney damage in children with JIA.
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®AKTOPHY PU3UKY TA KJITHIYHI KOPEJSIII TGF-B1 B CEUI Y JITEM 3 FOBEHIJIbHUM
IJIONATUYHUM APTPUTOM TA PAHHIM ®IBPO30M HUPOK

T. Bopucosa', C. Camconenko?, JI. Baxynenko?

Yepkacbka MeIUYHA aKajgeMist
(M. Yepkacu, Ykpaina),!
JIHinpoBcbKUii 1ep:KkaBHUI MeIMYHUI YHIBepCUTET
(m. Tninpo, Ykpaina)?

Pesrome.

Beryn. Ilepe6ir oBeninbroro imionarnunoro aprputy (FOIA) 1o’ si3aHuil i3 TpUBAIMM 3aMAIbHUM TIPOLECOM Ta 3aCTOCYBAHHSIM
HECTEPOITHUX MPOTU3ANATIBHUX 3ac00iB, SKi HOTCHIIITHO MOXKYTh CIPHYMHATH HEYPOTOKCUIHUH ePeKT 3 (iOpOTHUHIM yparKeHHAM
HUPOK y xBopux Ha FOIA. HezanexHo Bix eTionorii cyrmoOoBoOro yIIKoHKEHHS TPUBAJIE 3alaeHHs CIPHUsE IPOorpecyBaHHIo (idpo3y,
a (pi6p0O3 HUPOK € KIHIIEBOO 3arajIbHO0 CTAIIE0 XPOHIYHOI XBopoOu HUpok (XXH). Biorncist HUPKH, siKa € IHBa3UBHUM i pU3HKOBAHUM
METOJIOM 1 He BUKOPUCTOBYETHCA PETYSPHO BBAKAETHCS €AMHUM KITHIYHIM 1HCTPYMEHTOM [UIs BUsIBICHHS (BiOpo3y. Pasom 3 Tum, 3a
OCTaHHE ACCATIIITTS OyiI0 TOCSITHYTO IIEBHOTO MPOTPECy B MOUIYKY MiHIMaJIbHO 1HBa3UBHHUX OiOMapKepiB paHHBOTO (hiOpo3y HHUPOK,
MPUYOMY KJTFOYOBA POJIb y POrpecyBaHHi (pidpo3y HUPOK BiBOAUTECS TpaHchopmyrodomy pakropy pocty-Bl (TGF-BL), onnak He
Bigome 3uadenns 1GF-B1 y miteit, xBopux Ha FOIA.

Merta J1ocIiIzKeHHsI — BU3HAYUTH B3a€MO3B 5130k piBHs TGF-B1 y ceui, sik Mapkepy paHHbOro (Gidpo3y HHPOK y IiTEH, XBOPHUX Ha
IOIA, 3anexHo BiJ KJIIHIYHOTO Mepediry 3aXBOPIOBaHHS, 0COOIMBOCTEH KOMOPOITHUX (HAKTOPIB Ta CXEMH JIIKyBaHHS.

Marepian i meTonu gociimkennsi. O6crexxeno 80 miteii 3 FOIA. Pisens TGF-B1 y ceui Bu3nawanu 3a gqonomororo Habopy TGF-f1
ELISA (DRG International, Inc., Himeyunna, EIA-1864) BianoBiaHo 10 iHCTPYKIIii BUPOOHHKA.

J1ns Beix marieHTiB oTpuMaHo iH(GopMoBaHy 3roxy. JlocmimKeHHS Ma€e MO3UTUBHUN BUCHOBOK KOMICi1 3 MUTaHb 010MEeMYHOT ETHKH
JIHIIPOBCHKOTO JIEPKABHOTO MEIMYHOr0 yHiBepeuTeTy (poTokosn 3acinants komicii Ne 12 Bix 19.12.2023 poky), sika II0OCTaHOBHIIA, 110
HAyKOBE OCTIKEHHsI BBXKATH TaKUM, IO BiJIIOBiIa€ 3aralbHONPUIHHATAM HOpMaM MOpalli, BAMOTaM JOTPUMAaHHS NpaB, IHTEPECiB
Ta 0COOUCTOI TOCTOMHOCTI yYaCHUKIB TOCIHIPKEHHS, 010€THYHUM HOpMaM POOOTH 3 XBOPUMH AUTIYOTO BiKy. Pu3nk misa cy0’ekTiB
JOCTIHKEHHS M1 Yac BUKOHAHHS POOOTH BiICYTHIN. 3aKOHHUX MPEACTABHUKIB IITEH, IKUX 3aIy4€HO 0 IOCIIHKEHH, iHPOPMYIOTh
PO BCi aCTEKTH, OB’ sI3aHi 3 METOI0, 3a1a4aM1, METOIUKAMHU Ta O4iKyBaHOIO KOPHCTIO TOCIIIKEHHS.

JlaGopaTopHi Ta iIHCTPyMEHTaIbHI METOAN JTOCIIDKCHHS € 3aralbHONPUIHATHMH, ITperapaTy, 0o OyayTh BUKOPUCTaH1, TO3BOJICHI
JI0 3aCTOCYBaHHs. EKCIIEPUMEHTH HA JIOHHI HE ITPOBOMIIHCSL.

BUKOPHCTOBYBaJIMCS METO/IM BapianiiiHoi craructiku. CTaTUCTUYHMIT aHATi3 BUKOHYBAIIH 32 JAOMOMOTOIO MPOIPAMHOTO TaKeTy
STATISTICA 6.1® (StatSoftinc., cepiitaniit No AGARI09E415822FA).

PoboTa BUKOHAHA B paMKax HayKOBO-IOCIITHUIIBKOI pOOOTH Kadempy MPOMeNeBTUKH AUTSMUX XBOPOO Ta memiarpii 2 JIHImpOBCHKOro
JIEPKaBHOTO MEIMYHOTO yHiBepcuTeTy «Po3po0Ka KpUTepiiB paHHBOI IIarHOCTHKH Ta MPOrHO3YBAaHH KOMOPOIHOTO YpayKeHHS HUPOK Y JIiTel
3 COMaTUYHNMH Ta IHEKIIHHIMHU 3aXBOprOBaHHsMIY» (1eprkaBruii peectpariiiamii Ne 0119U100836, tepmin Bukonansst 01.2019-12.2023 pik).

Pesyabraru gociimkenns. Cepenniii Bmict TGF-B1 y namomy nociimpkenni cranosus 20,26+16,34 (14,02; 12,5-17,98) nr/mut.
TMomiapTput Maike B 4OTHPH Pa3u 301IbIINB maHcH miaBuineHus piBas TGF-B1. CranaapTH30BaHUX HOPMATUBHUX AaHHX IO0 PiBHS
TGF-B1ly ceui y miteii Ha aHUil MOMEHT BiACYTHI, Mu c(hopMyBasii BUOIPKY MALI€HTIB, sKi Masu piBeHb 1 GF-B1 He HIKYE BEPXHBOTO
KBapTHJIsL JIOCIIIKYBAHOTO HaMu Bapiariiaoro psay (17,98 rr/mi) i mpoBesu OpiBHSIIBHUEN aHAIi3 13 BUOIPKOKO MAI[i€HTIB i3 piBHEM
TGF-B1<17,98 rir/mut. TlepeBaxkHa GisbrmicTs fitedt i3 migsumenns TGF-B1 xBopinu Ha nomiaprput (80,0 %) —y miBropa pasu yacrie,
HIX 13 BITHOCHO HOpMaITbHOO KoHIeHTpatieo TGF-B1, p<0,04.

SIKIO aKTUBHA CTAisl 3aXBOPIOBAHHS TPUBAJIA IIOHAWMeH e 4 pokH, maHcH Ha miasumieHus TGF-B1 3pocranu 61 HIXK y HIicTh
pasis. TeHneHIio 3HaYHOTO HEPPOTOKCHYHOTO €PEKTY TPUBAIOr0 akTUBHOTO FOIA MinTBEpIKEHO pe3ynbTaTaMy KOPEIBIIHHOTO aHaJIi3y,
3riJIHO 3 IKUMH, B I[LJIOMY, TpuBaiicTs aktuBHOro IOIA Gesnocepenabo noB’s3ana 3i 36insuennsm TGF-B1 (p=0,38, p<0,001), a tpu-
BaJticTh peMicii Ta 3aranbHa TpuBaiicTs FOIA nocroBipHO He KopenmoBanu 3 Hero (Bixnosiguo p=-0,19 ta p=0,18, p>0,05).
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Bcranosneno npsiMy 3anexHicTb migBuIieHHs piBHA T GF-B1 y ceul Bix KIIHIYHUX MPOSBIB MOTIApPTPUTY Ta TPUBATIOCTI aKTUBHOL
cranii IOIA. Lli kniniuni o3Haku y miteit 3 FOIA MoxxHA po3misimaty Sk (GakTOpH PU3HKY PO3BHTKY paHHBOTO (idpo3y Hupok. Ha Tii
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y Beix miteit i3 pLIK®<90 mn/xB./1,73 M?, 110 MiATBEPIKY€E 3HAYEHHS PAHHBOTO (BiOPO3y HUPOK B PO3BUTKY HUPKOBOI TUCHYHKIIII.
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