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pathogenesis of JRA and the need for immunocorrective approaches
in therapy.
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Bolalarda yuvenil revmatoid artritda  sitokinlar
muvozanatining buzilishiga oid immunoyalliglanish
jihatlari

ANNOTATSIYA
Kalit so‘zlar: Ushbu ilmiy tadqiqot yuvenil revmatoid artrit (YURA)
TLUEA' patogenezining asosidagi immunologik mexanizmlarni va IL-8,

IL-17A hamda IFN-y kabi asosiy sitokinlarning yalliglanish
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IL-17A, jarayoni va hujayralararo immun o‘zaro ta’sirlarda tutgan

INFy, o‘rnini batafsil tahlil giladi. Sitokinlar muvozanatining buzilishi

:Eiggi‘i’i?:’ autoimmun reaksiyalar va surunkali yalliglanishga olib
keladigan immunologik o‘zgarishlar zanjirini keltirib chiqarishi
aniqlangan. Tadqiqot doirasida seronegativ va seropozitiv
YURA bilan og'rigan bolalarda sitokinlar ishlab chiqarilishining
giyosiy tahlili o‘tkazildi. Natijalar kasallikning seropozitiv
shaklida IL-8 va IL-17A miqdori sezilarli darajada oshganligini
korsatdi, bu esa yalliglanish jarayonining kuchliroq
ekanligidan dalolat beradi. Shu bilan birga, bemorlarning har
ikkala guruhida ham interferon-gamma (IFN-y) miqdori
sezilarli darajada pasaygan. Bu natijalar YURA patogenezida
sitokinlar nomutanosibligining hal qiluvchi ahamiyatga ega
ekanligini va davolashda immunokorreksion yondashuvlar
zarurligini tasdiglaydi.

NMMyHOBOCHAJIUTE/IbHbIE aCMeKThl AucoasaHca
IIMTOKMHOB NMPH HBEHUJIbHOM pPeBMaTOUAHOM apTpUTe y

AeTen
AHHOTALIUSA

Kalouessle caosa: B onmaHHOW Hay4yHOW paboTe mnpeAcTaBJ/ieH JAeTaJlbHbIA

fOPA, aHaJIU3 MMMYHOJIOTUYECKUX MEXaHU3MOB, JieKalluX B OCHOBE

itﬁ’m’ naToreHesa IOBEHUWJIbHOTO peBMaTouaHoro aptpura (IOPA), u

INFy, poJiM K4YeBbIX LUTOKWHOB - IL-8, IL-17A wu IFN-y - B

CepoHeraTHBHbIH, $OpMUPOBAaHUM BOCHNAJIUTENBHOIO OTBETA U MEXKJIETOUHBIX

CepOMO3UTUBHAbIA. MMMYHHBIX B3aUMO/|eCTBUH. YcTaHoBJIeHO, 4yTO
UTOKUHOBBIN fucbanaHc WHULIMHUDPYET Kackag,
MMMYHOJIOTHYECKUX HapyLIeHUH, CHOCOOCTBYOUIMX Pa3BUTUIO
ayTOUMMYHHbIX peaKLUMd UM XPOHUYECKOro BOCHaJIeHUS.
UccienoBaHue BKIKOYAIO CPAaBHUTEJBHBIA aHANIU3 NIPOAYKIIUU
IUTOKUHOB y JleTeld C CEepOHEeraTUBHOW W CEPONO3UTHUBHOMU
dopmamu  IOPA. Pe3synbTaThl BBIIBUJIM  3HAUYUTEJIbHOE
nosbilieHre ypoBHen IL-8 u IL-17A npu cepono3suTHUBHOMN
dbopme 3abosieBaHUS], UYTO OTpakaeT OoJiee BbIPAXKEHHYIO
BOCNAJIUTEJNbHYIO aKTUBHOCTb. B TO e BpeMs YypOBeHb
nHTeppepona-raMmma (IFN-y) Obl1 3HAUUTENBHO CHUXKEH B
06eHx rpynmnax NalydeHTOB. JTU pe3yJbTaThbl MOJYEPKHUBAIOT
BeJIYLYI0 pPOJib IUTOKMHOBOTO AucOasaHca B nmatoreHese IOPA
M HeoOXOJWMOCTb NpPUMEHEHUSI HMMYHOKOPPUTUPYIOLHUX
NO/ZIXO/I0B B TEPANHH.

RELEVANCE

Juvenile rheumatoid arthritis (JRA) is one of the most common chronic
autoimmune diseases of childhood, characterized by progressive joint damage and
systemic inflammatory manifestations. According to international epidemiological
studies, the incidence of JRA ranges from 0.05 to 0.6 per 1,000 children, highlighting its

171



S o Profilaktik tibbiyot va salomlatlik - [IpodunakTuyeckass MeJuIMHA U 3J,0POBbE —
m cience Preventive Medicine and Health
S A Issue - 3 Ne 4 (2025) / ISSN 2181-3663

significant impact on the quality of life and social adaptation of patients. In school-age
children, the disease often becomes persistent, with the development of erosive changes
and functional limitations. Timely identification of immunological predictors of
inflammatory activity is crucial for individualizing therapy. [1, 5]

The immunopathogenesis of JRA is associated with an imbalance between
proinflammatory and anti-inflammatory cytokines, which regulate the proliferation and
activation of immune cells. This cytokine imbalance contributes to chronic inflammation,
activation of autoimmune reactions, and damage to articular cartilage [2, 4, 7].

The most significant inflammatory mediators in JRA are interleukins IL-1f, IL-6,
TNF-a, and IFN-y, which play a central role in the development of synovial proliferation
and tissue destruction. Cytokine status assessment allows for an objective assessment of
the activity of the pathological process and the effectiveness of therapy. Establishing
characteristic immunological patterns can form the basis for the development of
pathogenetically targeted treatments [3, 6, 11].

In recent years, the potential for using cytokine profiling to predict the course and
outcome of JRA has attracted the attention of researchers. Determining serum cytokine
levels in children not only helps clarify the degree of disease activity but also identifies
subclinical forms of inflammation. This paves the way for early initiation of therapy and
the prevention of irreversible morphological changes in joints. Thus, studying the
cytokine status of school-aged children with JRA is a relevant area of modern
rheumatology and immunology, with practical implications for optimizing diagnosis and
treatment [4, 8].

The purpose of the research is to determine the characteristics of the cytokine
profile in school-aged children with juvenile rheumatoid arthritis depending on the
clinical activity of the disease and to evaluate their diagnostic and prognostic
significance.

MATERIALS AND METHODS OF RESEARCH

The study included 59 school-age children (aged 7 to 14 years) with juvenile
rheumatoid arthritis, who were being treated at the specialized rheumatology
department of Tashkent State Medical University. The control group consisted of 40
apparently healthy children of the same age. The diagnosis of JRA was established
according to the ILAR criteria (International League of Associations for Rheumatology,
2019). Clinical indicators (number of inflamed joints, duration of morning stiffness,
DAS28 activity index) and laboratory parameters (ESR, C-reactive protein) were used to
assess disease activity.

Determination of cytokine concentrations IL-8, IL-17A, IFNyThe analysis was
performed in blood serum wusing a solid-phase "sandwich”" enzyme-linked
immunosorbent assay (ELISA) kit from Vector-Best (Novosibirsk, Russia). Statistical data
processing was performed using the Statistica 13.0 software package. Student's t-test and
Mann-Whitney U-test were used to assess the significance of differences, with a
significance level of p < 0.05.

RESEARCH RESULTS

In analyzing the age composition of the examined children with juvenile rheumatoid
arthritis (JRA), it was found that younger patients (3-7 years) accounted for 11.1%
(n=5), while the majority of the observed children belonged to the school group (7-14
years) — 57.8% (n=26), and adolescents over 14 years old — 33.3% (n=15).
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The gender distribution showed a moderate predominance of boys - 53.0%
compared to girls - 47.3%.

The leading clinical manifestation of the disease was joint pain, which was detected
in the lower extremities in 88.6% of cases and in the upper extremities in 64.4%. Local
inflammatory signs (swelling, limited joint mobility) were recorded in 77.6% of patients.
Symptoms of general intoxication—fever, weakness, loss of appetite, tachycardia, and
shortness of breath—were observed in an average of 39.1% of children. Neurological
manifestations (seizures, irritability, emotional instability) were observed in 37.7% of
patients.

An analysis of concomitant somatic diseases revealed a high frequency of ENT
pathologies, occurring in 91.1% of patients with JRA. Cardiovascular disorders were
recorded in 64.4%, and anemic syndrome in 53.3% of the examined children. Nervous
system diseases were observed in 31.1% of patients, and urinary tract disorders in
20.1%. Furthermore, 13.2% of patients were diagnosed with rickets, 15.6% with
intestinal dysbiosis, and 7.74% with ophthalmological and allergic disorders. TORCH
infection was detected in 6.67% of children, indicating multiple organ involvement and
immune instability in this patient group. These data highlight the systemic nature of the
disease and the need for a comprehensive approach to the management of such patients.

Particular attention should be paid to the role of proinflammatory cytokines, in
particular interleukin-8 (IL-8), which, according to the literature, is an important
mediator of inflammation in the joints and can be considered as a diagnostic marker of
the active phase of JRA [9, 10]. IL-8 synthesis is stimulated under the influence of tumor
necrosis factor (TNF-a) and interleukin-1 (IL-1), enhancing neutrophil migration and
maintaining chronic inflammation. In a study of school-age children with a seropositive
form of JRA, the IL-8 level was 20.9+3.12 pg/ml, which was 1.85 times higher than the
control group. In patients with a seronegative form, a reliable increase was also observed
(17.2£2.07 pg/ml), which was 1.52 times higher than the control, but 1.2 times lower
than the values in seropositive patients (p<0.05). The obtained results indicate a direct
dependence of the IL-8 level on the activity of the inflammatory process and the duration
of the disease, which confirms its pathogenetic and prognostic significance (Fig. 1)

Fig. 1.
IL-8 level in children with JRA aged 7-14 years, pg/ml P<0.05

JRA seronegative 7-14

years (n=38) I 17,2

JRA seropositive 7-14 years
(n=21)

Control 7-14 years (n=20) ﬁ 11,3

Interleukin-17A (IL-17A) is a key proinflammatory cytokine that plays a significant
role in the pathogenesis of autoimmune diseases, including juvenile idiopathic arthritis

I 20,9
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(JIA). It stimulates the synthesis of inflammatory mediators such as tumor necrosis
factor-a (TNF-a), interleukin-1, and interleukin-6, which contribute to the activation of
inflammatory cascades and tissue destruction. Increased IL-17A expression leads to the
development of chronic inflammation in the synovium and autoimmune reactions.
Recent studies confirm that IL-17A hyperproduction is closely associated with joint
disease activity in children with JIA. Therefore, this cytokine is considered a potential
biomarker of disease activity and a target for immunotherapeutic intervention.

An analysis of IL-17A concentrations in children with various clinical and
immunological forms of juvenile rheumatoid arthritis (JRA) revealed a significant
increase in its level in both study groups compared to the control group. In patients with
seropositive JRA, the IL-17A concentration was 30.25 * 4.61 pg/ml, which is 2.88 times
higher than the control group values. In the seronegative form of the disease, this
indicator was slightly lower - 23.25 + 2.57 pg/ml, which is 2.21 times higher than the
control values. Nevertheless, the difference between the seropositive and seronegative
forms was statistically significant (p < 0.05). The obtained data indicate pronounced
activation of the Th17-cell component of immunity in all patients with JRA.

It should be noted that higher levels of IL-17A in children with a seropositive form
of the disease indicate its involvement in maintaining chronic inflammation and
progression of joint damage. This fact supports the hypothesis of the pathogenetic
significance of this cytokine in the mechanisms of autoimmune inflammation in JRA. The
combined increase in IL-17A with other inflammatory mediators, including TNF-a and IL-
6, enhances the cytotoxic effect on synovial tissue and cartilage. Thus, IL-17A can be
considered not only as a marker of inflammatory activity but also as a potential
therapeutic target. Prospects for further research are related to assessing the
effectiveness of drugs that block IL-17A in children with various forms of JRA (Fig. 2).

Fig.2.
IL-17A level in children with JRA aged 7-14 years, pg/ml P<0.05

30,25
‘ 23,25

10,5

.

Control 7-14 years JRA seropositive 7- JRA seronegative
(n=20) 14 years (n=21) 7-14 years (n=38)

Decreased resistance to infectious agents in children with juvenile rheumatoid
arthritis (JRA) is closely linked to the development of an immunosuppressive state. One
of the key indicators of this condition is decreased production of interferons, particularly
interferon y (IFN-y), which plays a key role in macrophage activation and the regulation
of antimicrobial immunity. Insufficient IFN-y production weakens antiviral and
antibacterial defenses, contributing to the chronicity of the inflammatory process. In the
setting of autoimmune inflammation, a decrease in this cytokine reflects the depletion of
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the functional activity of the T-cell component of the immune system. Thus, [FN-y
deficiency can be considered a pathogenetic factor in disease progression.

The analysis revealed a significant decrease in IFN-y levels in children with various
forms of JRA compared to the control group. Both study groups showed a significant
trend toward suppressed production of this cytokine, indicating a disruption of anti-
infective defense mechanisms. The most significant decrease in [FN-y concentrations was
observed in patients with a seropositive form of the disease, where the average level was
11.3 + 1.93 pg/ml. This value was 1.7 times lower than the control group (19.3 * 0.83
pg/ml) (p < 0.05). This pattern indicates a more severe course of the pathological process
in the seropositive form of JRA.

The obtained results suggest that suppressed IFN-y production in JRA is associated
with impaired differentiation of type 1 T-helper cells (Th1l) and reduced cytotoxic
lymphocyte activity. A deficiency of this cytokine hinders the effective elimination of
microbial agents and maintains chronic inflammation in the joint synovium.
Furthermore, low IFN-y levels contribute to a shift in the immune response toward the
Th2 type, which enhances autoimmune reactions. Taken together, these changes reflect
an imbalance between the proinflammatory and regulatory components of the immune
system. Therefore, assessing IFN-y levels can serve as an informative criterion for the
severity and activity of the pathological process in JRA (Fig. 3).

Fig.3.
INFy level in children with JRA aged 7-14 years, pg/ml P<0.05

JRA seronegative 7-14 years (n=38)

N
w
3,

JRA seropositive 7-14 years (n=21) 11,3

L

Control 7-14 years (n=20) 19,3

CONCLUSION

Thus, the study revealed significant changes in the cytokine profile in school-aged
children (7-14 years) with juvenile rheumatoid arthritis (JRA). A significant increase in
the levels of the proinflammatory cytokines IL-8 and IL-17A was observed in both
seropositive and seronegative forms of the disease. These parameters reflect the activity
of the inflammatory process and the degree of autoimmune aggression. At the same time,
a decrease in the production of interferon-gamma (IFN-y), which plays a key role in anti-
infective defense and regulation of the immune response, was detected. The most
pronounced decrease in IFN-y levels was observed in patients with the seropositive form
of JRA. The obtained results indicate a significant imbalance in the cytokine system,
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which contributes to the progression of inflammation and the chronicity of the
pathological process.

REFERENCES:

1. Drozdova, E.A. Uveitis in rheumatic diseases / E.A. Drozdova, L.N. Tarasova, S.N.
Teplova. - M.: Publishing house T / T, 2015.

2. Katargina, L.A. Endogenous uveitis in children and adolescents / L.A. Katargina,
A.V. Khvatova. - M.: Medicine, 2020. - 319 p.

3. Tepikina, E. N. The Importance of IL-17 in the Diagnosis and Treatment of
Various Variants of Juvenile Idiopathic Arthritis in Children and Adolescents: Abstract of
a Cand. Sci. (Medicine) Dissertation. - Samara, 2021. - 26 p.

4. Khaitov, R.M. Immunology: structure and functions of the immune system:
Textbook. M.: GEOTAR-Media; 2013.

5. Edelsten, C. An evaluation of baseline risk factors predicting severity in juvenile
idiopathic arthritis associated uveitis and other chronic anterior uveitis in early
childhood / Lee V., Bentley CR, Kanski ]] et al. // Br. J. Ophthalmol. - 2020. - Vol. 86. - P.
51 - 56.

6. Grassi, A. Prevalence and outcome of juvenile idiopathic arthritis - associated
uveitis and relation to articular disease / Corona F., Casellato A., Carnelli V. et al. // ].
Rheumatol. - 2017. - Vol. 34. - P. 1139 - 1145.

7. Kesen, MR Juvenile Idiopathic Arthritis - related uveitis / MR Kesen, V. Setlur,
DA Goldstein // Ophtalmol. Clin. - 2008. - Vol.48, No. 3. - P. 21 - 38.

8. Saurenmann, RK Risk Factors for the Development of Uveitis Differ Between
Girls and Boys with Juvenile Idiopathic Arthritis. / Levin AV, Feldman BM, Rose ]B, et al.
// Arthritis and Rheumathism. - 2020 - Vol. 62, No. 6. - P. 1824-1828.

9. Fink CW. The Task Force for Classification Criteria: Proposal for the
development of classification criteria for idiopathic arthritides of childhood. ]J.
Rheumatol., 2015, 22,1566-9.

10. Kvien T.K., Hayeraal H.M., Kass E. Diagnostic criteria of rheumatoid arthritis in
children. Scand.]. Rheumatol., 2019, 11,187.

11. Still JF On a form of chronic joint disease in children. Med.Chir.Frans, 2019,
80:47. (Reprinted in Arch.Dis.Cild., 1941, 16,156).

176



