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Yiqi Wenfei Tonggiao decoction alleviates inflammatory response in rats with allergic rhinitis of
lung qi deficiency and cold type by regulating JAK1/STAT3 signaling pathway
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Abstract Objective To investigate the effect of Yiqi Wenfei Tongqiao decoction on the inflammatory response in rats with allergic rhi-
nitis (AR) of lung qi deficiency and cold type based on the Janus kinase 1 (JAK1) /signal transducer and activator of transcription 3 (STAT3)
signaling pathway. Methods A AR model of lung qi deficiency and cold type was established in rats using ovalbumin (OVA) combined
with smoking and cold stimulation. After modeling, the rats were randomly divided into model, loratadine,low-dose Chinese medicine,
high-dose Chinese medicine,and high-dose Chinese medicine+R08191 (JAK1/STAT3 signaling pathway activator) groups,with 12 rats
per group. Twelve healthy rats were used as controls. After 14 days of drug intervention, the changes in the symptoms of lung qi deficiency
and cold syndrome and AR were observed in the rats. Enzyme-linked immunosorbent assay was used to detect the serum levels of tumor
necrosis factor o (TNF-a), interleukin (IL)—4,interfemn—y (IFN—'\/),and ovalbumin-specific immunoglobulin E (OVA—sIgE ). The number
of inflammatory cells in the nasal lavage fluid was determined and the eosinophil (EOS) percentage was calculated. Pathological changes
in the nasal mucosal tissue were observed after hematoxylin and eosin (HE) staining. Western blotting was used to detect the expression
of JAK1/STAT3 signaling pathway-related proteins in nasal mucosal tissue. Results Compared with those in the model group,the AR
symptom score, serum IL-4, TNF-a, and OVA-slgE levels, EOS percentage in nasal lavage fluid, and levels of p-JAK1/JAK1 and p-STAT3/
STAT3 in the nasal mucosal tissue of rats in the loratadine,low-dose Chinese medicine,and high-dose Chinese medicine groups were
lower, whereas the serum IFN-y level was higher (P < 0.05). RO8191 weakened the inhibitory effect of Yiqi Wenfei Tongqiao decoction on
the inflammatory response in rats with AR of lung qi deficiency and cold type. Conclusion Overall, Yiqi Wenfei Tongqiao decoction can

alleviate the inflammatory response in rats with AR of lung qi deficiency and cold type by inhibiting JAK1/STAT3 signaling pathway acti-
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vation and regulating the balance of Th1/Th2 cytokines.

Keywords Yiqgi Wenfei Tonggiao decoction; allergic rhinitis of lung qi deficiency and cold type; inflammatory response; Janus kinase 1;

signal transducer and activator of transcription 3
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Tab.1 Comparison of AR symptom scores in rats in each group
Group n Nasal scratching Sneezing Clear nasal discharge

Control 12 0.33 £0.49 0.25+0.45 0.17 £0.39
Model 12 2.70 £ 0.29" 258 £0.41" 2.33+0.65"
Loratadine 12 1.25+0.62” 1.25 £0.45” 1.17 +0.58”
Low-dose Chinese medicine 12 2.17 + 058" 2.08+0.51” 1.75 + 045
High-dose Chinese medicine 12 1.33 £0.49” 1.42 £0.517 1.25 £0.75”
High-dose Chinese medicine+R08191 12 242+0.51" 2.33+0.49” 2.17+0.72"

1) P < 0.05 vs. control group;Z)P < 0.05 vs. model group;:’:)P < 0.05 vs. high-dose Chinese medicine group.

FR2 FHHEKXRMFIFN-y. IL-4, TNF-o, OVA-sIgEZKFEHILLE: (pg/mL)
Tab.2 Comparison of the serum levels of IFN-y, IL-4, TNF-x, and OVA-sIgE of rats in each group (pg/mL)

Group n IFN- 1L-4 TNF-a OVA-slgk
Control 12 310.67 £22.54 61.06 £ 8.30 40.85 £ 6.71 12.45 £2.13
Mode 12 98.23 + 14.62" 188.42 + 15.01" 156.19 + 10.23" 45.08 +4.07"
Loratadine 12 240.12 + 20.35” 79.30 £ 10.27% 55.38 + 7.04” 20.21 +2.84”
Low-dose Chinese medicine 12 139.40 + 16.22”"Y 141.55 + 13.19”"% 108.40 =+ 9.15>" 33.26 +3.30”
High-dose Chinese medicine 12 228.36 + 18.70” 86.06 + 11.42” 64.32+7.16” 21.95+3.11%
High-dose Chinese medicine+R08191 12 120.70 + 15.16” 165.58 + 14.73" 139.57 +9.85" 38.40 +3.76"

1) P < 0.05 vs. control group;2) P < 0.05 vs. model group;3) P < 0.05 vs. high-dose Chinese medicine group.
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A, control group; B, model group;C,loratadine group;D,low-dose Chinese medicine group;E, high-dose Chinese medicine group;F', high-dose Chinese

medicine+RO8191 group.

Bl HERABURSHARBFHEALREFETNL x400
Fig.1 Histopathological changes in the nasal mucosa tissue of rats in each group detected by HE staining x 400
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1, control group;2,model group;3,loratadine group;4,low-dose Chinese
medicine group;5,high-dose Chinese medicine group;6,high-dose Chi-
nese medicine+R0O8191 group.
El2 Western blotting#: Il & Ak R EFFRA L HIAKI/STATIE
SEEEXEENRE
Fig.2 Expression of JAK1/STAT3 signaling pathway-related
proteins in the nasal mucosa tissue of rats in each group
detected by Western blotting
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®3 SAAREFBEALHp-JAKI/JAKT, p-STAT3/STATIKFEHILLE:
Tab.3 Comparison of p-JAK1/JAK1 and p-STAT3/STATS3 levels in the nasal mucosa tissue of rats in each group

Group

p-JAK1/JAK1 p-STAT3/STAT3

Control

Mode

Loratadine

Low-dose Chinese medicine
High-dose Chinese medicine

High-dose Chinese medicine+R0O8191

AN NN NN DB

0.37 +0.05 0.21 +0.04
0.84 +0.09"” 0.69 +0.07"
0.50 = 0.06” 0.33 +0.04”
0.71 +0.07”" 0.58 = 0.06”""
0.54 = 0.06” 0.38 +0.05”
0.77 + 0.08” 0.62 +0.07"

1) P <0.05 vs. control group;2) P < 0.05 vs. model group;3) P < 0.05 vs. high-dose Chinese medicine group.
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