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CYTOKINE-MEDIATED IMMUNOLOGICAL MECHANISMS AND CLINICAL
MANIFESTATIONS OF JUVENILE RHEUMATOID ARTHRITIS
Sadikova A.M.
Tashkent State Medical University, Tashkent, Uzbekistan

Resume. Juvenile rheumatoid arthritis (JRA) represents a chronic autoimmune pathology character-
ized by persistent synovial inflammation, progressive joint destruction, and systemic immune dysregulation.
The disease arises from a multifactorial interplay of genetic predisposition, environmental triggers, and ab-
errant cytokine signaling that to gether drive chronic inflammation. In this study, the serum levels of key in-
flammatory mediators — IL-8, IL-17A, and IFN-y — were examined in 106 children with JRA aged 3 to 18
years, alongside a control group of 40 healthy individuals. The analysis demonstrated a marked elevation of
IL-8 and IL-17A concentrations, particularly among patients with the seropositive form of JRA, most promi-
nently expressed in adolescents aged 15-18 years. Conversely, a significant suppression of IFN-y production
was recorded in both disease variants, with the most profound deficit observed in seropositive patients, indi-
cating impaired Th1-type immune regulation. These immunological alterations emphasize the dominance of
proinflammatory cytokine activity and the attenuation of protective immune responses in JRA. Collectively,
the findings underscore the diagnostic and therapeutic potential of cytokine profiling as a biomarker-guided
approach for assessing disease activity and tailoring personalized treatment strategies.

Keywords: JRA, IL-8, IL-17A, INFy, seronegative, seropositive.

IOBEHWJI PEBMATOU APTPUTHUHI HUTOKWH BOCUTAYNJIUT UJAT U
UMMYHOJIOT' MK MEXAHU3MJIAPU BA KJIMHUK HAMOEH BYJIUIIA
CagukoBa A.M.

TolKeHT AaBnaT THOOUET yHUBepcuTeTH, ToMKEHT 1., Y36eKuCToH

Pestome. FOsenun pesmamoud apmpum (FOPA) doumuil cunosuan sinuenanuut, OVRUMIAPHUHS NPO-
2peccus WUKACMAGHUY 84 MUSUMIU UMMYHUmMem Oy3uruwu Oulan magcu@ianaduean CypyHKamu aymo-
UMMYH namoao2usoup. Kacannux eenemux MOUUATUK, AMPOD-MYXum OMUILAPU 64 AHOMAN YUMOKUH CUSHA-
MUBAYUACUHUHS MYPAKKAO P3apo MabCupu Hamudcacuoda Keaub uuxaou, Oyiap Oupeanuxoda CypyHKAIU
SAAMULTAHUWHY 103a2a Keamupaou. Yuoy maokukomoa FOPA 6unan ospucan 3 éwoan 18 éweaua o6ynean 106
Hagap 6onada acocuil airueranuuwt eocumauunapu - UJI-8, UJl-174 ea UDH-y nune xon 3apoodbudacu oa-
padicacu 40 uagap cozrom waxcoan ubopam Hazopam 2ypyxu OulaH MAKKOCAAH2AH X010d YPSaAHUIOU.
Taxaun namuoicanapuea xypa, HII-8 ea HJI-17A xonyemmpayuscu cesunapiu 0apaxcada OweaHaueu
anuxnanou, atinuxca FOPAnune ceponosumus wakau ounan ogpuean bemoprapoa, 6y 15-18 éwoazu ycmup-
Aapoa AKKON HAMOEH o6yn0u. Axcunua, KacaiiukHune ukkaia waxiuoa xam UOH-y uwnabd wukapuiuiuunutne
ce3unapau 0apaxcada nacauuwu Ky3amuiou, OyHOa 9He YyKyp emuiMOGUUIUK CEPONO3Umue bemoprapoa
Katio smunou. By aca Thl munudaeu ummynumem pecyisiyuscunune 6y3uieaniueunu Kypcamaou. Yuoy um-
MyHonoeuk yseapuuinap FOPAoa sannuenanuwea onub xenysuu yumokuHaap aoiiueuHuHe YCmyHIueu 6a
XUMOST UMMYH HCA800NAPUHUHE CYCatleauIuesuHy macoukaauou. ONuHean HAmudICaLap Kacaiiuxk Gaoiiueunu
baxonaw 6a UHOUBUOYAL O0ABONAWL CIPAMELUSAIAPUHU UWIAO YUKUW YUVH Ouomapxepiapea acociaHeaH
énoauiys cugamuda YumoKuHIAPHU RPOQUINAUMUPULL YCYTUHUNHE OUACHOCIUK 84 Mepaneemux axamusi-
MUHU MABKUOIAUOU.

Kanum cyznap: FOPA, UJI-8, UJI-174, INFY, ceponecamus, ceponozumus.

OUTOKHUHOITIOCPEACTBEHHBIE UMMYHOJIOI'MYECKUE MEXAHU3MbI U
KIIMHUYECKHUE ITPOABJEHUA FOBEHUJIBHOI'O PEBMATOU/ITHOI'O APTPUTA
CagukoBa A.M.

TamkeHTCKUi TOCy1apCTBEHHBIN MEIUIIMHCKUI YHUBEPCUTET, I'. TalIKeHT, Y30eKucTaH

Pezrome. FOsenunvholii peemamoudnviti apmpum (FOPA) npedcmasnsem co6oii xpoHuueckyro aymo-
UMMYHHYIO NAMONO2UI0, XAPAKMEPUIVIOWYIOCS CIOUKUM BOCNANEHUEM CUHOBUES, Npocpeccupyiowei oe-
cmpyKyuell cycmasos U CUCMEeMHOU UMMYHHOU oucpeeyrayuel. 3abonesanue 603HUKAeM 8 pe3ylbmame
MHO2O(DAKMOPHO20 83AUMOOCUCTNEUS 2eHEMUYECKOU NPeOpachONONCEHHOCU, IKONOSUYECKUX MPUeeepos u
abeppanmuol YumoKuHOBOU CUSHATUZAYUU, KOMOPble 8MeCme NPUBOOIm K XPOHUUECKOMY 80CHANeHul0. B
OaHHOM UCCTIe008aHUU ObLIU U3YUEHbl YPOBHU OCHOBHBIX Meduamopos eocnanenus - IL-8, IL-174 u IFN-y 6
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cvigopomxe kposu y 106 demeti ¢ FOPA 6 6ospacme om 3 0o 18 nem, napady ¢ koumponvroi epynnoti uz 40
300p06bIX Y. AHanu3 nokasan 3HauumenvHoe nosviuienue konyenmpayuu IL-8 u IL-17A, ocobenno cpedu
nayuenmos ¢ ceponosumuenou gopmoi FOPA, naubonee evipasicennoe y noopocmkog ¢ eéospacme 15-18
nem. Haobopom, 3nayumenvroe nodasnenue npodykyuu IFN-y 6v110 3apecucmpupo8ano 6 0b6oux apuam-
max 3abonesanus, npuiem Hauboiee 8bipadiCceH bl deuyum HAOII0OANC Y CEPONOZUMUBHBIX NAYUEHNOS,
Umo C8UOemeNbCME08aN0 O HapYuleHUuu UMMYHHOU peayasayuu Thl-muna. Omu ummyHonrocuieckue usmeHe-
HUSL NOOYEPKUBAIOM OOMUHUPOBAHUE NPOBOCIATUMENbHOU YUMOKUHOBOU AKMUBHOCHU U Oclabienue 3a-
WUMHBIX UMMYHHBIX peakyuti npu FOPA. B coeoxynnocmu, pesynvmamul no04epxugarom OuaeHOCmuyecKuil
u mepanesmuyeckuti NOMeHYUual npoYUIUPOBAHUSL YUMOKUHO8 KAK OUOMAPKEPHO20 NOOX00d K OYeHKe aK-
MUHOCMU 3a001e8anus U A0anmayuy NEPCOHATUIUPOBAHHBIX CMPAmMeutl 1e4eHUs.
Knroueevie cnoea: FOPA, UJI-8, UJI-174, HH®y, ceponecamuénsiii, cepono3umugHulii.

Introduction. Juvenile rheumatoid arthritis (JRA) remains a chronic autoimmune disease of child-
hood, characterized by persistent joint inflammation and progressive structural damage. In recent years, the
incidence of JRA among school-aged children has shown an upward trend, associated with both genetic pre-
disposition and adverse immune or environmental influences. Despite the achievements in pharmacotherapy,
the immunopathogenic mechanisms underlying JRA are still not fully elucidated. Particular attention is cur-
rently directed toward the role of cytokine networks in sustaining inflammation and autoimmune dysregula-
tion [1, 5, 7].

Immune imbalance in JRA, especially the disturbance in the ratio of pro-inflammatory and anti-
inflammatory cytokines, contributes to persistent pathological inflammation. Elevated serum levels of I1L-8
and IL-17A are linked with disease activity and joint destruction, whereas decreased INFy reflects suppres-
sion of anti-inflammatory immune pathways. A detailed investigation of cytokine profiles not only enhances
understanding of disease mechanisms but also identifies potential targets for immunomodulatory therapy.
The study of these cytokines is thus crucial for establishing prognostic biomarkers of disease activity and
treatment response. [4, 8]

Currently, cytokine profiling is considered an important tool for assessing immune reactivity and mon-
itoring therapeutic outcomes in children with JRA. A comprehensive evaluation of IL-8, IL-17A, and INFy
provides insight into the specific immunological alterations associated with seropositive and seronegative
disease forms. This approach opens new perspectives for personalized therapy aimed at restoring immune
balance and preventing chronic inflammation. Therefore, studying the clinical and immunological character-
istics of JRA holds significant scientific and practical importance [2, 6, 9].

Purpose of the study: To investigate the clinical course and cytokine profile characteristics (IL-8, IL-
17A, INFy) in school-aged children with juvenile rheumatoid arthritis, depending on the serological form of
the disease.

Materials and methods of research: The study included 34 school-aged children (15-18 years old)
diagnosed with JRA, who received inpatient treatment at a rheumatology department. The control group con-
sisted of 20 age- and sex-matched healthy children. The diagnosis of JRA was established according to the
American College of Rheumatology (ACR, 2019) criteria.

Immunological assessment involved measuring serum concentrations of IL-8, IL-17A, and INFy using
the enzyme-linked immunosorbent assay (ELISA) method with certified commercial kits.

Statistical analysis was performed using SPSS version 26.0, applying the Student’s t-test and the
Mann-Whitney U-test, with significance set at P < 0.05. Clinical evaluation of disease activity was carried
out using the JADAS-27 and DAS-28 indices.

Research results: When analyzing the distribution of children with juvenile rheumatoid arthritis
(JRA) by age, it was found that the largest proportion of cases occurred in school-aged children. Specifically,
children aged 3 to 7 years accounted for 11.1% (n=5), those aged 7 to 14 years constituted 57.8% (n=26),
while 33.3% (n=15) were aged 14 years and older. A slight predominance of males (53.0%) compared to
females (47.3%) was observed. Joint pain in the lower and upper extremities was reported in 88.6% (n=40)
and 64.4% (n=29) of patients, respectively. Local manifestations of JRA, such as swelling and restriction of
movement, were documented in 77.6% of the examined children.

Clinical symptoms of systemic intoxication — including fever, fatigue, decreased appetite, tachycar-
dia, and shortness of breath — were recorded in an average of 39.1% of patients. Neurological disturbances,
such as convulsive syndrome and irritability, were noted in 37.7% of cases. Analysis of concomitant somatic
pathologies revealed that ENT diseases were the most frequent, affecting 91.1% of children. Cardiovascular
disorders were observed in 64.4%, while anemia was present in 53.3% of patients. Diseases of the nervous
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system were registered in 31.1%, indicating systemic involvement typical of chronic autoimmune inflamma-
tion.

Comorbid pathologies were also represented by disorders of the urinary system (20.1%), rickets
(13.2%), and intestinal dysbiosis (15.6%). Less frequent conditions included dysmetabolic nephropathy, oph-
thalmologic impairments, and allergic reactions, which were collectively found in 7.74% of children. The
presence of TORCH infections was confirmed in 6.67% of cases, suggesting possible viral or congenital fac-
tors contributing to disease onset. The high frequency of multisystemic comorbidities underscores the com-
plexity of JRA and the importance of comprehensive immunological and metabolic evaluation. Such find-
ings support the necessity for multidisciplinary management and targeted immunomodulatory interventions.

Interleukin-8 (IL-8) plays a crucial role as a dual-function chemokine in the inflammatory cascade of
JRA. It can both suppress macrophage production of pro-inflammatory mediators and stimulate acute-phase
protein synthesis, thereby promoting corticosteroid release and activation of T- and B-lymphocytes. In the
examined cohort, the highest IL-8 levels were detected in children with the seropositive form of JRA, aver-
aging 38.3 + 4.06 pg/ml, which was nearly threefold higher than the control group and 1.3 times greater than
in the seronegative form (29.5 + 3.23 pg/ml) (P < 0.05). These findings demonstrate the pronounced proin-
flammatory potential of IL-8 in maintaining immune activation in JRA. Elevated IL-8 concentrations may
serve as an indicator of disease activity and joint destruction, emphasizing its diagnostic and prognostic val-
ue in pediatric rheumatology (Fig. 1)

38,3

29,5

12,9

Control 15-18 years JRA seropositive 15- JRA seronegative 15-
(n=20) 18 years (n=15) 18 years (n=19)

Fig. 1. IL-8 level in children with JRA aged 15-18 years, pg/ml P<0.05

It is well established that three major subpopulations of T-helper (Th) lymphocytes — Thl, Th2, and
ThO — play critical roles in immune-mediated inflammation. Each subset is characterized by distinct cyto-
kine production profiles that determine the direction of immune responses. In juvenile idiopathic arthritis
(JIA), the Th1 subpopulation of CD4* T-lymphocytes is typically predominant, secreting cytokines such as
IFN-y, TNF-a, IL-2, and IL-12, which drive cellular immune reactions. However, more recent studies have
identified another specialized subset of T-helpers, known as Th17 cells, that exert powerful proinflammatory
effects. These cells produce interleukin-17A (IL-17A), a cytokine with broad immunomodulatory properties
involved in chronic inflammation and tissue damage. The differentiation of Th17 cells occurs independently
of the Th1 and Th2 pathways, indicating their unique role in autoimmune pathogenesis.

IL-17A is recognized as a potent proinflammatory cytokine capable of inducing the expression of nu-
merous secondary inflammatory mediators, including IL-6, IL-8, and matrix metalloproteinases, in target
tissues. Its biological activity contributes to the amplification of synovial inflammation, recruitment of neu-
trophils, and progressive destruction of articular cartilage and bone. Several experimental and clinical studies
have demonstrated a strong correlation between serum IL-17A levels and disease activity in patients with
JIA. The cytokine enhances autoantigen presentation and supports the survival of autoreactive T cells, there-
by perpetuating immune dysregulation. Elevated IL-17A concentrations are also associated with increased
radiographic evidence of joint erosion and poor therapeutic response. Consequently, IL-17A is now consid-
ered a promising biomarker and therapeutic target for modulating the inflammatory cascade in JIA.
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When analyzing the serum IL-17A levels in children with JRA, significantly elevated values were ob-
served in the group with the seropositive form of the disease. The mean IL-17A concentration reached 41.25
+ 5.14 pg/ml, exceeding the control group’s values by 3.55-fold, which reflects an intensified inflammatory
activity. In comparison, the seronegative group demonstrated slightly lower IL-17A levels (38.3 + 4.83
pg/ml), though the difference was not statistically significant (P < 0.05). Such data indicate that the activa-
tion of the Th17-1L-17 axis is a common immunopathogenic feature of both seropositive and seronegative
forms of JRA. Persistent overproduction of IL-17A may sustain chronic inflammation and facilitate autoim-
mune joint destruction even in the absence of serological markers. These findings highlight the pathophysio-
logical importance of IL-17A and justify further exploration of anti-1L-17 therapeutic strategies in pediatric
rheumatology (Fig.2)

JRA seronegative 15-18 years
_ 38,3
(n=19)
JRA serupnsnt_lve 15-18 years 4125
(n=13)

Control 15-18 years (n=20) : 12,3

Fig.2.1L-17A level in children with JRA aged 15-18 years, pg/ml P<0.05

The interferon system represents one of the body’s most fundamental mechanisms for antiviral and an-
timicrobial defense. Interferon-y (IFN-y), produced primarily by activated T-lymphocytes and natural killer
(NK) cells, plays a pivotal role in modulating immune responses and enhancing macrophage activity. It ex-
erts pronounced immunoregulatory effects by stimulating antigen presentation, upregulating major histo-
compatibility complex (MHC) expression, and promoting Thl-cell differentiation. Many pathogenic micro-
organisms possess interferon-inducing activity, which activates innate defense pathways to restrict infection
dissemination [5, 8, 11]. In the context of autoimmune diseases, however, impaired IFN-y production con-
tributes to immune dysregulation and decreased pathogen resistance. Such deficiency is particularly relevant
in juvenile rheumatoid arthritis (JRA), where chronic inflammation coexists with a weakened antiviral im-
mune response.

The analysis of serum IFN-y levels in children diagnosed with JRA revealed a clear pattern of immu-
nosuppression in both studied subgroups. The most profound deficiency of IFN-y was observed in patients
with the seropositive form, where the mean value reached 9.1 + 1.13 pg/ml. This concentration was nearly
twofold lower than in the control group and 1.7 times lower than in the seronegative JRA subgroup, indicat-
ing substantial impairment of cytokine synthesis. The observed reduction suggests a marked suppression of
Thi-cell activity and a possible shift toward Th2-dominant immune responses. Such imbalance favors chron-
ic inflammation and persistent autoantibody production, characteristic of the seropositive variant of JRA.
These findings emphasize that the severity of IFN-y depletion correlates with immunopathological progres-
sion and systemic manifestations of the disease.

Reduced IFN-y production weakens the protective capacity of the immune system, increasing suscep-
tibility to opportunistic infections and viral reactivation. Moreover, insufficient interferon signaling may dis-
turb the delicate equilibrium between pro- and anti-inflammatory cytokines, intensifying synovial inflamma-
tion and joint destruction. In combination with elevated levels of IL-6, TNF-a, and IL-17A, this deficiency
forms a cytokine imbalance typical of JRA. The absence of adequate IFN-y-mediated regulation limits the
suppression of autoreactive lymphocytes and disrupts apoptosis of activated immune cells. Consequently, the
persistence of inflammatory foci leads to chronic synovitis and further tissue degradation. Therefore, restora-
tion of interferon activity represents a potential therapeutic approach aimed at normalizing immune homeo-
stasis in children with JRA (Fig. 3)
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Fig.3.INFy level in children with JRA aged 15-18 years, pg/ml P<0.05

Conclusion. The conducted study involving a cohort of children aged 15-18 years diagnosed with ju-
venile rheumatoid arthritis (JRA) revealed a distinct cytokine imbalance reflecting active autoimmune in-
flammation. A marked elevation in IL-8 and IL-17A levels was identified, particularly in patients with the
seropositive form of the disease, indicating enhanced proinflammatory signaling. These cytokines are likely
to contribute to the persistence of synovial inflammation and the progression of joint destruction. In contrast,
a significant reduction in interferon-y (IFN-y) concentration was observed in both clinical variants of JRA,
with the most profound suppression registered among seropositive patients. The decreased IFN-y activity
suggests impaired Thl-mediated immune regulation and weakened antiviral defense mechanisms. Collec-
tively, these findings highlight a cytokine disequilibrium that underlies the pathogenesis of JRA and defines
the immunological severity of its seropositive form.
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