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(HZE) B £T Janus #8154 5 % # F 875 B F (janus—activated kinase—singal transducers and activators of transcripri-
on, JAK-STAT) 15 5 B4 5 W A o o7 T TS A8 %o 9 1 AL F7ik 8 SD AR R 48 R AL A = B A (SRR A
K R A PR 2 (SRR K) K RN EE BL % B 6.3 mg/(kg-d)], IR E L[5 A T4 % 3.96 mL/(kg-d)]. W25 b4
S 792 mU(kg-d)]. b 2 & B A A T3 3% 1584 mU(kg-d)], F4H 8 R, = GAM, £HHTE 0.7 KANEEE (o
valbumin, OVA)BU8UA MG =2 4T 808, % 14 RIT46 A OVA BUHOE 8 5k 14 d, B mIhFE S B4 7 14 d, B E
7% (bronchoalveolar lavage fluid, BALF) i 41 134T HE %¢ 5 Masson %o, %% 41 24k 545 32 5 A0, ELISA 3460 BALF ¥
20 A% (interleukin, 1L)=5 IL-13 % 3% % H F (tumor necrosis factor-a, TNF-a) y—TF 3t % (interferon—y, IFN—y)4-& ; Western
blot A fiff 6 8 o JAK1 JAK2 STAT3 p-STAT3 STATS5 p-STATS & 11 % 15 A F ;RT-PCR =4 M ff 21 41 & JAK1 JAK2 mRNA
FHAF, R BAMBAXRBAMEERE ARBRXAE WEBEERE KEREMRZEE LR aRENL HE X
RETREEHFULIGE A RAHN, KERRFETNR, SRLEMAML, PHK P FEL o T ENANSE & (a-Smooth
muscle actin,a—SMA) JAK1 % & % ik & FFt p-STAT3/STAT3 .p-STATS/STATS # & (P<0.05), & 25 1% . & 4 IL-5 IL-13 4B &
JAK2 & & %3k A TFHE (P<005), ¥ 251K B4 TNF-o 4881 JAK1 JAK2 mRNA %35 KA (P<005), IFN—y 48 B 1%(P<0.05), 5
FHRELA M, P T HEY a-SMA JAK] JAK2 % & %k 15 KT o p-STAT3/STAT3 p-STATS/STATS 1% (P<0.05) ,IFN—y 4
EFE (P<0.05), 25 & 4 TNF-a IL-5 11L-13 4B KK (P<0.05), 5 F2F B4, # %5 &4 a-SMA JAK2 & & K3 AF |
p-STAT3/STAT3 . p-STATS/STATS [&1%(P<0.05),1L-5 4 & KK (P<0.05), it B P77 fkB 84 Thi/Th2 48 8 B 7 F
P Y JAK-STAT 5 5 B# A FRAFXAEEHAEREREMBAEEHR,

(EEIR) XA 8 %%, 155 F% % ; JAK-STAT 1= 5 & # ; Th1/Th2 F# ; 1F F HL#|
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Exploring the mechanism of action of Jiangqi Pingchuan Decoction in
intervening bronchial asthma based on the JAK-STAT signaling pathway
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(Abstract] Objective To exploring the mechanism of action of Jiangqi Pingchuan Decocion (JQPCD) in intervening bronchial
asthma based on the Janus activated kinase -signal transducers and activators of transcription (JAK-STAT) signaling pathway.

Methods A total of 48 male SD rats were randomized into blank group (with equal volume of distilled water), model control group (with
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equal volume of distilled water), prednisone group [with prednisone acetate tablets 6.3 mg/kg-d)], low— [with JQPCD 3.96 ml/kg-d)],
medium— [with JQPCD 7.92 ml/(kg-d)], and high-dose Chinese medicine groups [with JQPCD 15.84 ml/kg-d)], with 8 rats in each
group. Except for the blank group, all groups were sensitized by intraperitoneal injection of ovalbumin (OVA) sensitization solution
on days 0 and 7. From day 14 on, they were continuously nebulized with the OVA sensitization solution for 14 days. After the
successful modeling, continuous gavage was administered for 14 days, and bronchoalveolar lavage fluid (BALF) and lung tissue were
taken for HE staining, Masson staining, and immunohistochemical pathological testing; ELISA was used to determine the levels of
interleukin (IL)-5 , IL-13, tumor necrosis factor-o (INF-a), and interferon—y (IFN—y) in BALF; Western blot was applied to examine
the protein expression levels of JAKI, JAK2, STAT3, p—STAT3, STATS, and p-STATS in the lung tissue; RT-PCR was used to
check the expression levels of JAK1 and JAK2 mRNA in the lung tissue. Results The model control group of rats showed
thickening of alveolar walls, collapse of alveoli, thickening of bronchi and blood vessels, infiltration of a large number of
inflammatory cells, disorder and shedding of epithelial cells, proliferation of bronchial fibrous connective tissue, fibrosis of lung
tissue, and deposition of a large amount of collagen fibers. Compared with the prednisone group, the levels of a—smooth muscle
actin (@-SMA), JAK1 protein expression, and p—STAT3/STAT3, p—STATS/STATS5 were increased in the low—, medium—, and high—
dose Chinese medicine groups (P<0.05). Additionally, the levels of IL-5, 11.-13, and JAK2 protein expression were increased in the
low— and medium—-dose Chinese medicine groups (P<0.05). The levels of TNF-a and JAK1, JAK2 mRNA expression were also
increased in the low—dose Chinese medicine group (P<0.05), while the content of IFN—y was decreased (P<0.05). Compared with the
low—dose Chinese medicine group, the expression levels of a—SMA, JAKI, JAK2 proteins and p-STAT3/STAT3, p-STATS/STATS
were decreased in the medium— and high—-dose Chinese medicine groups (P<0.05), while the content of IFN—y was increased (P<0.05).
The levels of TNF—a, IL-5, and IL-13 were decreased in the high—dose Chinese medicine group (P<0.05). Compared with the
medium —dose Chinese medicine group, the high —dose Chinese medicine group showed a decrease in a-SMA, JAK2 protein
expression levels, p-STAT3/STAT3, and p-STATSSTATS (P<0.05), as well as a decrease in IL-5 content (P<005). Conclusion JQPCD
may improve airway inflammation and alleviate airway remodeling in bronchial asthma by regulating the balance of Th1/Th2
cytokines, thereby modulating the JAK-STAT signaling pathway transduction.

(Keywords] bronchial asthma; Jiangqi Pingchuan Dectction; JAK-STAT signaling pathway; Th1/Th2 balance; mechanism of
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0004 . S5 28 W p v B2 24 R 25— B Ies 1= Bt sh o
PEHEZE B2 SC S PSR 5 . ZYFY 2022111173,
1.2 SEIZEY)

R SOF i i (G P o 2 24 R 2 55— Bf s 1 e o
FIHL it :20230815, B : 100 mL/fH ) ; B R Ik
JeRS R (A7 AT 3R i 25 B A BR A 7 415
LA23262, #i4% .5 mg/F),

1.3 EELWIRF

IPYE & H (ovalbumin, OVA) (Jb 5t R E TR
AFRAF] T A8041) ; E AL (LI & e bk AR
PR A A7 BRA F] L5 AB00852) s a—F- 3 ILAIL
N (a—smooth muscle actin, a—SMA ) (FIL = JE
A R F) 15 :80008-1-RR) ; HRP #ric Ll
FP 1gC (FEBR KRB A F] L 1L . #31460)
DAB i 8 (A8 N 8T A= W1 H R T A IR A it
5 :DAB-1031) ; MBI IR FEH +F (tumor necrosis fac-
tor-a, TNF-o)ELISA X7 & | &8 A IRBGAR & |
BCA & [ FE DU 72 100 £ . SDS-PAGE BE i e st il
IR & Western PRI . ECL &G Janus T4
2 (janus—activated kinase 2, JAK2)$iik (551 %
K S0 AT 5(singal transducers and  activators
of transcriprion 5, STATS) #i{& p-STATS Hifk
PiteleG-HRP (3L FH T 2 A PRk A BR A A 4t
5. WLE05 ,\WLAO19 \WLA004 . WLAO13 . WLA025 .
WLA006 ,WL02188 , WLO01881 , WL05088 \WLA023);
1 40 il 4 Z (interleukin, IL)-5 IL-13 y- T %E
(interferon—y, TFN—y)ELISA i & (BRI FrA:=
YRR, 5 .E-EL-R0558 E-EL-R0563 .
E-EL-R0009);JAK1 $ifA& STAT3 $7i{& p-STAT34L
KRR TR AR S . AF5012 AF6294 |
AF3293) ; TRIpure ( 3£ E A B AL A5 A PR A A L .
RP1001),

14 FELIHNIE

H P TR SR AR (R TR A A FR A 7] 41t
5 :DH36001B) ; A1 55 U] i AL (T E Pk R A A #H5
RM2235) ; HL HAHE IR 3 A0 T 4 48 (1 VRS 2% 52 3
WA R TS . QHOI-9030A) ; #4li/K R4
(DI A TR A A L5 . NWIOLVF) ; 2
MBS | BN IR R G (AR A IR H L 4t
5 :BX53 DP73) ; il B il an (OF 2 AR A PR v,
1t : Proline ) ; BEFR AL (36 AL &5 A PR 7] L it
5 :ELX-800) ; 584M T (FEBR KR BHE 2

Al 4t :NANO one); 76 5E &8 PCR AX (KDL 5 5
FHBRAH,#5  Exicycler 96)%,
1.5 RENRHREIEE ST

B SD Mt AR 48 H Bl HL A 1EH 4K B 8
TR M AL AR 40 H 1E 5 4 K FRUBL I AR
AR T 0.7 RA35145 K BRUE R v A R 7K K
OVA A 0.2 mL,OVA SUEIARBECH 5N .
0.5 g OVA+0.5 g & A fLER+100 mL A= FEEK ;5
14 RFEREAZS AP & IE 4K
SRS IR 20 R R0 ) A AR BRER K K2 OV A BUA
ZAL A 30 min P&, TR 1 IR, ELLS MR
52514 d, DAREUH BUOERAR 2 W 2 | 2 3
A5 TR S A RE RN BH I S, 37 1 B LT,
1.6 KWHEREY

TEH ALK BUAE R 28 LA, 2 i A 8 2 K B ATL
O3NS 4,0 AN IR TR e 2GR
g ] 2R, R 8 L A g
B2, B HFEBORRT 1 h 4 THES R 1
WIELT I 14 d, ARHE)LEE S Z AR AR
BN 2 SRR I 5 s Z [ 1) 2
PR A SO TRA A, 28 AL RRDG IREH 26 745
IRFZEIRK IR e AN 25 T RETRIE JE M R 6.3 meke;
T2 IR 45 T RSO 3.96 mL/kg; HEh i
LTS MRS 7.92 ml/kg; P2y 45 T FES
i 15.84 ml/kg,
1.7 SRR ELHF

SR IO RE BRI (bronchoalveolar lavage flu-
id, BALF) U4 « £ AR BT AR IRIMUA 5 24 h JRRES,
FH RSB S 358 B Dl B 11 7 Ji5 FH 75% £ A 75 #A
THEE, BT R RGN B2 R B EE W £ XA
BRI (Gt ) Ik i e i 38 g
(A ) 55 /NS INARE E . B 1 mL AEEERK
TR R R Wi e il , 220 I, & FH At ZH 2
B B R BRI AR A M B G Mt , R BRI e Al A
Z RN EE LAY R
1.8 IEFRVER
1.8.1 MEKE/EHRN MWESHARREL K
B AEPRAS PFIRAT R G 0L
1.8.2 HE PSRN SUL L5 Il 206 M
AT (REA S wm), RFAEM TS HET
60 CHEFGHLEE 30 min, KK T WK Jo/K L EEh
BB, BT CBOK G BRI AR
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CTYSWGIAT Y (0 B T TO/K S RERK , —H R
B PR RS R RS T AR N g £
ROR AR

1.8.3  Masson YL (SRR A 2L SR 4654 it 21
BRI AR R B U] e KA V1A Regaud
TIAKE IR GLA% 6 min J5 530 H A RK 1%3R 2
B ZEIBKIE VG A T0) s N B LI S 21
HGe 1 min 1%BEEHBRKIERE 5 min RIS
5 min, H 0.2%VKBERRK ISR UE . WS
B JCK CEEK, RS | e R RS
TR T WS OR S AT,

1.8.4 LU AR a-SMA FEHFSAKFE A
WEUD P08 R TR I KA, VIR I A B e
T I BB EAE (9 mL AP ERZE Wi, 41 mL Ay
BEERENZE TR T 450 mL ZEMAIRA) , BRI ko
10 min J5 HAR AR ER ,PBS 20 5 min, 31K ;
H,0, ZE I E ,PBS #hEJE N 1% BSA, RN HE .
IIA—471(1:200) ,4 Cit &, PBS 121 5 min,3 ¥ ;M
—PU(1:500),37 CHFF 60 min, PBS Mk 5 imA
100 wL DBS i, ff 8 (8 R 5 Tk P28k
INFHFARZERZYE 3 min, 1%ERFR LB 3 s, F KK
IR 20 min, FHUBK B B RS TR T
YL AUR SATIA

1.8.5 ELISA ¥4I BALF 4 & A
ELISA 205 &)™ KRB, S5O T
450 nm HATIE , ARG THEE B0 S BALF Hr IL-5,
IL-13  TNF-a  IFN—y 4l g R A5E T

1.8.6  Western blot £yl ii 2 21 1 JAK1  JAK2 | ST-
AT3 .p—STAT3 STAT5 . p-STAT5 #E [HFAkKF  fifi
HYUMATE A 23, E 4 CFLL 12 000 t/min &5
010 min(BOKAE 8 em), 0B LIS, RN E A
Y, IR BCA & AbRER , R
TR IWRTT |37 CRN 20 min, IR (078 4%
R B KN 570 nm BEATIEEL, T SEREAR
PR VR BE 2B L DRCRE B SR TR 4 MOk e 5 ok o
H; H 5xLoading Buffer Fll PBS i Be 8 AL i, & 06
5 min JE P THLYK, PVDF #E[0 B PR T 5
o AR IR EIRSEA 1 b, A —PT(1:500 5
1:1 000)4 CHFE I, TBST 1&3E 4 K, BHA 5 min;
A ZHL(1:5 000),37 CHEF 45 min, ] TBST ¥
Uk 6 W, BIR 5 min, T NIEEERC KA ECL IR &

TR CHIN W 2 B, FHEERE R S A BE R 52 (Gel -
Pro—Analyzer X)) 475047 .
1.8.7 RT-PCR ¥zl fifi 4121 JAK1 JAK2 mRNA
TR BUHZUEIR SN TRIpure 24 fiF
WA HE 4 CFLL10 000 r/min B0 10 min(5
O2BAE 8 em) BUC (K AHZE ; INAF AT S T B TR &)
JG-20 CRLZ, B0 5 LIEW N 75% 8% 550 5%
VW TN RNase—free ddH,0, F8401R2] , UTHESE
URRIT B EEAR B RNA, 46
NANO one ll5E £AEA 1 RNA IHREE . #% RNA iF
1T A8 cDNA, SR ZR AT Bt RNA:1 pg,
All-in—One First—Strand SuperMix :4 plL.dsDNase;
1 pL.Nuclease-Free Water To 20 p.L,

¥ iR cDNA FH 8 A=W e A BR A wl G B
PCR 5947 PCR 1S, iR e K [y e 40 1 UL
1, VAT 95 CHVEME 5 min, 95 CAEME 10 s,
60 CiRk 10 5,72 CHEMH 15 s, HZHE & PCRIY
T CE BT, LA B-actin NINS: BdELL 270007
H A,

=1 5|9F%
Table 1 Primer Sequence
FEFH 2K J¥31 K bp
JAKI 1E [ : TGGCAGCCTGTCTACTCTA 19
S 1] : TTCATCGTCCTTGTAATCC
JAK2 1E 1 : CGGAAGACTGCCGAGACCA 19
JZ [ : ATCCACCCGAAGGGAAAGG
B-actin  IF[i];GGAGATTACTGCCCTGGCTCCTAGC 25

JZ 1] : GGCCGGACTCATCGTACTCCTGCTT

1.9 SiItESH

K H] Graph Pad Prism9.5 #/F X} 52045 W k4T
Gt lon AR B T TR (] “xts " R
BARAT & IS0 A0 BAF S 7 2257 R g R B A R
T3 25307 IR 28 SR FH LSD 125, L P<0.05 3
INEFAGIEE XL,

2 &R

2.1 BAXREERNIEW

75 2 M R 7R A S S [ e W0 ) LR LA
BICIH RS R SO P IRIR R HOIRAS A IE
WM R AL TR JERM KR 25K v g
R Sy 1] B P05 R BB RR IO TR Al
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R RO AR e, TEOLIAT 1,

222 FECFRRAXS USRI ES R 4

LRI b 20 SO A e sb g L SUEH D
TR ORI LT AETUAR BB BRZH ] L b pe AR i 2R
Bl B SR L AR SE AR SV A | Il NE L 22T 4
o, KA ET AEDURR s e Je A ] WL /D Jie JE 47 4
DURR AR IR P i 2 B R A I, i B
DUBURIZHTI . PEILF 2,
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B1 BAKXRHAL HE $8(x200,F5L; 100 wm)
Fig.1 HE staining of lung tissue in each group of rats (X200, scale: 100 pm)
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Fig.2 Masson staining in each group of rats (x200, scale: 100 pm)
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525 HAA H , BERXT BE L 27 A A T AR o T
15 (P<0.05) ; SRR REZL A LL , Uk JE A 4L Fnvh 2
IS b A 2R A TR 7 B R R (P<0.05) 5 51k
JERMEA L, 25K b A A AT AR G LT
B (P<0.05) ; S 2 R4t L, 25 E R dL4F
A AL Y H R R (P<0.05) s S 2 gL AR e, h
2y i L SRR TR FERR AR (P<0.05) o TEULIEL 3,
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Fig.3 Proportion of fibrosis area in each Masson

FHEAER L/ %

staining group
T 52 HALER, *P<0.05; SR IR LA, *P<0.05
Lk AL, 2P<0.05; 5 24 LU AL, 4P<0.05;
Lepyrpigdd i, PP<0.05,

223 BERCERA AR BRI a-SMA Rk
KRR 528 (AAH H, B X BRZ a—SMA
T FRIK T (P<0.05) 5 SRR BEZHAR 1 Tk
JERSH TN ZGME b R a-SMA 1R kK
TRE(P<0.05) ; Sk JEMAM L, P25 MK p

s5p B BB

b4

R

a—SMA & FHEKIEAKFTHE (P<0.05) ; 5 ks 4
L, 25 4 a-SMA 2 H kKRR
(P<0.05); 5y rhm gl Ml e, 2y i 4 a-SMA
HHRIKKETRE(P<0.05), TEILE 4—5,

2.3 BESRFEMAX Thl HEEEF TNF-o IFN—y &
=%

52 A E, BRI R 4] TNF-o & 2T 5
(P<0.05) IFN—y & T [ (P<0.05) ; S AU iR 2H
FAE IR e A 24 i 2 TNF-a 3 8 B R (P<
0.05) Ik Jeadi AP 25 Ei g IFN—y & 5 THE
(P<0.05); Hik e AL 25K 2H TNF-o &
I (P<0.05) IFN—y 7 TR (P<0.05); 5 Th 254K
HAM, P2y R4 TNF-a &8 T (P<0.05),
Hzlirh B d] IFN—y it (P<0.05) . TEILIEG,
24 BESERZAX Th @EEFIL-5.1L-13 &2
=10

s HAAHLG  BAUG IRZ 1L-5 \1L-13 & T
51 (P<0.05) ; SRR HR 40 A 1L, 1% JE A 4 B v 25

cer a2 IL-5 1013 & R (P<0.05) ; Hik e
FAZHARLE , P25 P2 15 113 F i THE (P<
0.05); 5P IR AL A HE , h 2 s d Al 1L-51L-13
B HPEIR(P<0.05) ; Sy b AR h 2 a2
IL-5 SR (P<0.05), FEWLE 7,

25 PBESTWZN JAKI JAK2 BEARIEKTER
=AU

525 AU LG BRI IRZ JAKT JAK2 B 3%
RIKETH 5 (P<0.05 ) ; SRR RRLTA LE , TR JEARdL

iy R

4 F4H o-SMA EAREHANZFE (%200, 48R 100 pum)
Fig.4 Immunohistochemical images of a—SMA proteins in each group (x200, scale: 100 wm)
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15 Hgrp R 2 JAKL AR R A KT AR (P<0.05)
1 s KRR R P o 2L JAKD 2R 1 357K 7
210 W FEAR (P<0.05) ; SR JEAALHARLL , IR h Rt
5 e JAKI 2 [ 3R30K P IR (P<0.05) , 1K il
2 s - JAK2 2 432357k T1 85 (P<0.05) 5 5P 24 G k2 A
s H B, 2ok Rk JAKL JAK2 B 14 465K T 21
. ik (P<0.05) ; 5 2y i AR L, 25 f 4 JAK2
&4& @%@Z&&%ﬁ R HAT(P<0.05) . TEILIE 8,
E5 fKH«SMABRIXZFEE TAK] S0 M S e e s 133KkDa
Fig.5 Integral optical density values of a—SMA in TAKZ [ S e 131 KDa

each group

W52 A4, *P<0.05; SRR 4 L% , *P<0.05;

B-actin W SR S 42 kDa

S5k emAai i, 2P<0.05; 52K Rt A, AP<0.05; 5
s R e, PP<0.05,
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Fig.6 Effects of JQPCD on TNF-a and IFN-vy levels in
asthma model rats (xxs,n=8)
TE: 5755 L, #P<0.05; SRR IRZH L, *P<0.05; 5k Je #A2H
HER, 2P<0.05; 5 24 BE A LA, 4P<0.05,
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Fig.7 Effects of JQPCD on IL-5 and IL-13 levels in

asthma model rats (vs,n=8)
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