DOI: 10.11844/cjcb.2025.08.0014
i E A AE ) 2424 9] Chinese Journal of Cell Biology 2025, 47(8): 1909—1917 CSTR: 32200.14.cjcb.2025.08.0014

W ZIEDIAK/STATI EE BB WMEMRE KR
5 95 SSNE K2 N B9 22 ()

3 Ky
(BRI MR TT P EE EE R, R SEZSRL, MR 719000; 28 gt 24 k% Tolk — — T EERE, R, BRH 712000)

EHE:S Z X8 AR TR & (Que)xt F P (urticaria) K R & K JE B A Janusif Be 2/15 5
3 54 FOME T 3JAK2/STAT3)E il sk ey %vh . B F MO K RBA, WA ZH XA A
* B 48 (Control48 ). #2740 (Urticarial ). & F KA 240 (Que-L4L ). #HE & 3 ) 41 (Que-H
40). MR F 37 E +JAK2/STAT34z 53l 3433 % 7| 48 (Que-H+Colivelinll ); B RN & K Rk K
BEA R AR @AM Thl. Th2/K-F; ELISAkA N fo i X 52 B F & 4 /~% -4(IL-4). y T4
F (IFN-y) 7K B fn & % 95 4647 IgERF ; T F e Tk 4 &k WL R IR AE K 4m Je Btk 4% HE4 &
LIk R B TAY ; FoJE PP R A M JAK2. p-JAK2. STAT3. p-STAT3 % AK-F. UrticariaZL4x
Control 48 ik fm L 45 M) Z 8L, 4B IR 38 58, “T WK & K g iz i, fle K 4ol 3% % | BLfes
I EAnE, ALK R, 308 Ak 15 52 8 1238 K, ThI#k B 48 I8 b 45) ZIEN-y/K P FE{%, Th2#k & 4
Jore ), IL-4. IgE/KR-FZ p-JAK2/JAK2. p-STAT3/STAT3 & X 7K-FH & (P<0.05); Que-L. Que-H
2842 UrticariaZB Bk 20 IO 25 A RCOR e 7 AB AT 55, dm i 18] 38 55 & SUE am iz AR R B %2, e K 4m
FOBA R B Y, BUBAIL SO 52, 30 Ik I B2 AL AAAROK B 1S , Th#k € 48 i bb45) B IFN-y KB 7+ &
Th2#k e gmfietbts], IL-4. IgER-F Z p-JAK2/JAK2. p-STAT3/STAT3 A& ik K-F 44K (P<0.05); Que-
H+ColivelinZ84% Que-HZ0 Z ik tm 45 M) ZEUAn & | 40l 18) 1938 5% B K JE iz iR 38 % | fle K 4m e,
BRI S BRI E T ALK R, T30 K Ik 5 52 B 238 K, Thl#k & 40 e b ) B IFN-y7K
K, Th2Ak € 2m e e ), IL-4. IgEK-F & p-JAK2/JAK2. p-STAT3/STAT3 & £ /K- & (P<0.05).
MR Z T BB F RS K RIIE FIE R, FAUE 5 34| JAK2/STAT3ME 5@ %A X.

A M R JAK2/STAT3 S Sl S, s SO0E I M

Effect of Quercetin on Immune Inflammatory Response in Urticaria Rats
by Regulating the JAK2/STAT3 Signaling Pathway
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Abstract This study aims to investigate the effects of Que (quercetin) on the immune inflammatory re-
sponse and JAK2/STAT3 (Janus kinase 2/signal transducer and activator of transcription 3) signaling pathway in
urticaria rats. A urticaria rat model was established and all experimental rats were divided into a Control group,
a model group (Urticaria group), low and high-dose quercetin groups (Que-L, Que-H groups), and a high-dose
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quercetintJAK2/STAT3 signaling pathway activator group (Que-H+Colivelin group); a ruler was used to measure
the diameter of the blue spot on the skin of rats; flow cytometry was applied to detect Th1 and Th2 levels; ELISA
method was applied to detect serum levels of inflammatory factors such as IL-4 (interleukin-4) and IFN-y (y-interferon),
and serum immune indicator IgE level; toluidine blue staining method was applied to observe the degranulation
changes of skin mast cells; HE staining was applied to observe skin pathological changes; Western blot was applied to
detect the expression levels of JAK2, p-JAK2, STAT3, and p-STAT3. The skin cell structure of the Urticaria group was
disordered compared to the Control group, with swelling in the intercellular spaces, infiltration of a large number of in-
flammatory cells, obvious increase in mast cells, aggravation of degranulation, obvious tissue edema, and an increase
in the diameter of the blue spot on the back skin, the proportion of Th1 lymphocytes and the level of IFN-y decreased,
the proportion of Th2 lymphocytes, the levels of 1L-4, IgE, and the expression of p-JAK2/JAK2, p-STAT3/STAT3
elevated (P<0.05); the skin cell structure of the Que-L and Que-H groups was relatively orderly arranged compared
to the Urticaria group, and the swelling of intercellular spaces and infiltration of inflammatory cells were reduced in se-
quence, mast cells were obviously reduced, degranulation was alleviated, and the diameter of the blue spot on the back
skin was reduced in sequence, the proportion of Th1 lymphocytes and the level of IFN-y increased, the proportion of
Th2 lymphocytes, the levels of IL-4, IgE, and the expression of p-JAK2/JAK2, p-STAT3/STAT3 reduced (P<0.05);
compared with the Que-H group, the Que-H+Colivelin group showed more severe disorder in skin cell structure,
swelling of intercellular spaces, increased infiltration of inflammatory cells, obvious increase in mast cells, aggravated
degranulation, obvious tissue edema, and increased diameter of blue patches on the back skin, the proportion of Thl
lymphocytes and the level of IFN-y decreased, the proportion of Th2 lymphocytes, the levels of IL-4, IgE, and the
expression of p-JAK2/JAK2, p-STAT3/STAT3 increased (P<0.05). Quercetin can alleviate the immune inflammatory
response in urticaria rats, and its mechanism is related to the inhibition of the JAK2/STAT3 signaling pathway.

Keywords  quercetin; JAK2/STATS3 signaling pathway; urticaria; immune inflammatory response
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®1 BEARERBERFRER

Table 1 Comparison of blue spot diameters in each group of rats

415 I B £ /om
Group Blue spot diameter /cm
Control 0.00+0.00

Urticaria 1.67+0.13*

Que-L 1.08+0.09"

Que-H 0.52+0.05"
Que-H+Colivelin 0.87+0.07¢

*P<0.05 vs Control4; “P<0.05 vs UrticariaZll; “P<0.05 vs Que-L4H; “P<0.05 vs Que-H4H .
*P<(.05 vs Control group; “P<0.05 vs Urticaria group; “P<0.05 vs Que-L group; “P<0.05 vs Que-H group.
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Fig.1 Flow cytometry images of rats in each group

2 BAKFETh. Th2ikE4aAEELFIELEE
Table 2 Comparison of the proportions of Th1l and Th2 lymphocytes in each group of rats

éﬁjip Th1 /% Th2 /%
Control 23.16+2.51 2.16+0.23
Urticaria 14.85+1.53* 3.95+0.41%*
Que-L 18.36+1.92% 3.07+0.32°
Que-H 22.87+2.30™ 2.24+0.25%
Que-H+Colivelin 18.14+1.86¢ 3.03+0.32¢

*P<(.05 vs Control4l; “P<0.05 vs UrticariaZl; “P<0.05 vs Que-L41; “P<0.05 vs Que-H4..
*P<0.05 vs Control group; “P<0.05 vs Urticaria group; “P<0.05 vs Que-L group; “P<0.05 vs Que-H group.
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3 KRUAKFIL-4. IFN-y, IgEKFELE
Table 3 Comparison of IL-4, IFN-y and IgE levels in each group of rats

il 4 o -
G IL-4 /pg'mL IFN-y /pg-mL IgE /ng-mL
roup
Control 62.34+3.58 123.48+7.41 11.26+0.83
Urticaria 159.78+8.21* 50.61+3.06* 35.97+1.92*
Que-L 118.52+6.33" 73.86+4.87" 26.32+1.41"
Que-H 81.62+4.57" 98.74+5.75% 17.43+0.85"
Que-H+Colivelin 105.29+5.23@ 81.63+5.24¢ 23.86+1.25¢

#P<(0.05 vs Control4l; “P<0.05 vs UrticariaZll; “P<0.05 vs Que-L41; “P<0.05 vs Que-H4.
*P<(.05 vs Control group; *P<0.05 vs Urticaria group; “P<0.05 vs Que-L group; “P<0.05 vs Que-H group.

Control Urticaria

Que-L

E2 FRRBRIES & 5 % 40 K R B AR AR K 4B A B SR 22 1L

Que-H Que-H+Colivelin

- ” 4
X A o

Fig.2 Toluidine blue staining was used to observe the degranulation changes of mast cells in the skin of rats in each group
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RIOREL EE 5] T 15 (P<0.05); WL EI2F1 4.
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SERZEAL, AR IE] BRI B, WK R ORE A IR
Que-L. Que-HZH kA 25 K AHA 2 %8 L FIEBIAH
X BE S ] B3 T % 8 RE 4 IR I AR R
Que-H+ColivelinZH 7 ok 4 Hf 25 4 25 EL N, 4 f[a]
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UrticariaZl % Control4 p-JAK2/JAK2. p-
STAT3/STAT3 %A /K- T+ & (P<0.05); Que-L.
Que-H#1 %5 UrticariaZfl p-JAK2/JAK2. p-STAT3/
STAT3 1A /K P F&A% (P<0.05); Que-H+ColivelinZi
% Que-H4 p-JAK2/JAK2. p-STAT3/STAT3KIA/K
EFERI(P<0.05); WLE4FTES.
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Table 4 Comparison of mast cell degranulation in each group of rats

5 A2 UL %
Group Mast cell degranulation /%
Control 9.26+0.62

Urticaria 44.72+2.11*

Que-L 29.25+1.76"

Que-H 15.61+0.93%
Que-H+Colivelin 27.83+1.45¢

*P<0.05 vs Control4l; *P<0.05 vs UrticariaZll; “P<0.05 vs Que-L41; “P<0.05 vs Que-H41 .
*P<0.05 vs Control group; *P<0.05 vs Urticaria group; “P<0.05 vs Que-L group; “P<0.05 vs Que-H group.

Control Urticaria Que-L Que-H Que-H+Colivelin
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Fig.3 HE staining was used to observe the pathological changes of the skin in each group of rats

A B C D E

Ak — D GEND S— —
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A: Control4l; B: UrticariaZl; C: Que-LZH; D: Que-H4; E: Que-H+ColivelinZ .
A: Control group; B: Urticaria group; C: Que-L group; D: Que-H group; E: Que-H+Colivelin group.
4 Western bloti&llp-JAK2, JAK2. p-STAT3. STAT3ZEHKIAKFE
Fig.4 Western blot was used to detect the expression levels of p-JAK2, JAK2, p-STAT3 and STAT3
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1.5 —

p-JAK2/JAK2

1.5=

p-STAT3/STAT3

*P<0.05 vs ControlZl; "P<0.05 vs UrticariaZll; “P<0.05 vs Que-L4; “P<0.05 vs Que-H4H .
*P<0.05 vs Control group; "P<0.05 vs Urticaria group; “P<0.05 vs Que-L group; “P<0.05 vs Que-H group.
5 &EARRIAK2/STATIESEEERFIALLE

Fig.5 Comparison of expression of the JAK2/STAT3 signaling pathway-associated proteins in each group of rats
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Wk, ZEHRERKREE . WIS T B B2 7
ALEFE . JAKF 25 20 5 0 (5 5 18 % I NI FR,
HAP RIS PE R 98 Rt B R S5, H M) AT
N BT B R R . JAK 2R JAK K R — I,
FonTd ik A R S S R R LS 5 2 Rl AE it
o RO REAR, Wi Z T #if| JAK2. STAT3
WERR AL IK T, JAK2BUE FRIAL HE SRR KR, TJAK2.
STAT3BER LK 18, 565 1 5 1T M Bz 256 Sk
2 K RGP 90 I L A A DU 25 AT R
I P TAK2/STAT 338 % 14035 R 2 K B 7% 4
FE SN o 3 AMIE TR IR, TR IR 2 M2 A4 m] 0 il
JAK/STAT3/E Sl , H0Hf] 5ERE Kl 7 F b K /b g
g PERL AN MO A, O3 B 5 G e M SRS R 2
Z1 SR FFE AL H] JAK2/STAT3 @ % , k52 LPSi% &
) Raw264. 741 4 145477 *. #)1%| JAK2. STAT3
FIE, TR CDA 2 A LA AT INF-y 7K, 38 56 a2
e, Vi 98 i ) B, ot g B R 1 FRRE /D BUIE
RPN, X SR B R 2% T I H ] JAK2/STAT3 M5 5
T PR AN SRR K R S SR R

gx B RTIR, R 3R] OGRS R R G 0% AE
SN, HMLH 5 40H JAK2/STAT3 S SiE A . A
W FEANAFAEAS B 22 Ak, ik Rz 250 FT A d o 1 4 At
T % AT YR 42 SRR IZ K R S 9 1 S R, X SRR
2 K B IIVE ML AT 28, 16 75 Bk — D IHIE .
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