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Research advances on the immunoregulatory mechanisms and
targeted therapy of the JAK/STAT signaling pathway in
allergic rhinitis*
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Abstract: Allergic rhinitis (AR) is a chronic airway disease characterized by immunoglobulin E (IgE) -
mediated inflammation of the nasal mucosa, featuring complex pathogenesis where current therapeutic approaches
remain insufficient to fully control symptoms and disease progression. The Janus kinase (JAK)/signal transduction
and activator of transcription (STAT) pathway, a core signaling cascade ubiquitously expressed in cells, demonstrates
multidimensional and multitargeted involvement in immunopathological processes of AR, including immune
homeostasis dysregulation, epithelial barrier impairment, and tissue remodeling. Recent advances reveal that JAK/
STAT pathway-targeted inhibitors and herbal components exhibit therapeutic potential for AR by modulating Th1/
Th2 immune imbalance, reducing mucus hypersecretion, and mitigating local inflammation. This review
systematically summarizes the multidimensional regulatory network of the JAK/STAT pathway in AR and its
targeted therapeutic strategies, aiming to provide theoretical foundations for elucidating AR pathogenesis and

optimizing treatment approaches through immune microenvironment remodeling, and to propose novel insights for
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JAK/STAT-targeted therapeutic interventions.

Keywords: allergic rhinitis; JAK/STAT signaling pathway; immunoregulation
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ML Ky e TL-5 55 0 B 1k 40 it 6 i 2 AR 25 5, 1R
5 28 JAK2/STATS 16 A ¥y, STATS il it [ 841 94
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Az, U0 PRR A0 B A o R AR, O R Y O R
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H5E K g Ak . TL-13 38 3 B0E STAT6, 175 & WL 41 4k
20 B ot /AR R AR R R AA, HE i A S i SR
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IL-4 38 5 b5 RG 25 1 58 MUCS . MUCS {2 i 85
B4, H RN JAK3 MBS S, MUCA 1R KT
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b K o B B BRIk 2 A, RO gE & B,
STAT6 £ 1L-13 i J5 i& 7] 5 ¢ i B [ COL1AT .
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AR Y /N B v A DR A0 i 80 B B A B R Y g
JAK2 25 %) CYT387 7E AR /N BURE AU b, A5 45 L bt
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TR AT STAT3 [ STAT6 2 ML . S22 B /N
4% F- STAT3 41 1 7] C188-9 AJ B Ik 2b il 175 < (1% < i
AR/ RIS A IL-4 . 1L-5. IL-13 f11L-17 K
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H TR oy R AR B 1 VR . R IRYT AR
Sl —Ah G AR, HFER R
T AT A AR A A8 T A o BRI AEN T i AT
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Fik, FEAK GATA3 I STAT6 ik, 435 915 Thi/
Th2 I R AFY . J34h, W25 )7 fE I8 4% JAK/STAT
W AT AR Jy T [FAE R B — AR . 28 AR
i 5 7 T 1 OVA B A 0 55 JE Ve WIS 5 10 il <
HEFERY AR KRB S, AT REARIM S IL-4. TNF-o
FIGEE 8 VRS 1gE KOF, 9 SR 40 p-
JAK1., p-STAT3 # ik, ¥477 Th1/Th2 40 i K 7 F
B UK R, B AR S T N IR
T R i S A, AR KBRS B IRl 40 1L-4 |
STATS. STAT6. GATA3 Fik TR, i B AR AE M
Pivdiiz o e 205 N E AT BRI % AR B I 4%
i SN N W 3, TR AR SE 3 B A T-bet FFEAIG
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JEVERR , HO PR AE A 65 1gE A 5 10 G0 %8 4 0E I
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20 ffL 32 Bz STAT3 MG BE VR =i il . FEHRTT T 40
T 410 ) 12 30 3% 7 2% ik AR E R B U Y S i R B v
MV TEMN (B . SR, B TS A e 8 2 R BRIk
TG, JAK/STAT 18 8% 5 MAPK . PI3K/Akt %5 HiAl {5
5 I 45 1 A8 SCPR PR BLT 1 R 58 4 T, B — I A
WFFEME LR 7~ A A i W 4% 5 Hok, 288
Jei BR - 2l 4 45 80 sl 40 B /KO-, R = I DR e Ak I 4l
B RAEA BRI 550 o AR A AIF 58 7 B fin 3 2 01 IR ik
W JT R, ik REAEL . Zhuts o BEAL IR
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