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Study on the mechanism of Juanxiao decoction in improving bronchial asthma
CAO Bangqing', YU Qianggiang”, LIU Meinian', WU Zhixi', ZENG Lizhen', TONG Mengyao', DENG Yunhua',
XUE Hanrong' (1. Dept. of Pulmonary Diseases, the Second Affiliated Hospital of Jiangxi University of
Traditional Chinese Medicine, Nanchang 330012, China;2. Dept. of Pulmonary Diseases, the Affiliated Hospital
of Jiangxi University of Traditional Chinese Medicine, Nanchang 330006, China)

ABSTRACT OBJECTIVE To investigate the potential mechanism by which Juanxiao decoction improves bronchial asthma
(hereinafter referred to as “asthma” ) based on the nucleotide-binding domain leucine-rich repeat and pyrin domain-containing
receptor 3 (NLRP3) inflammasome signaling pathway. METHODS Female SD rats were randomly assigned to normal group,
model group and Juanxiao decoction low-, medium- and high-dose groups (0.36, 0.72 and 1.44 g/kg, calculated based on crude
drug weight), as well as positive control group (Dexamethasone acetate tablets, 0.2 mg/kg), with 10 rats in each group. Except
for the normal group, asthma models were established in the remaining groups via intraperitoneal injection of ovalbumin combined
with aluminum hydroxide, followed by nebulized inhalation of ovalbumin. On day 14 of the experiment, rats in each group
received intragastric administration of the corresponding solution or normal saline, once a day, for 7 consecutive days. Following
the final administration, the following parameters were measured in each group: lung function indexes (forced vital capacity,
forced expiratory volume in 0.3 second, peak expiratory flow), serum levels of inflammatory markers (interleukin-1pB, interleukin-
18) , and the percentages of inflammatory cells (lymphocytes, eosinophils, neutrophils) in bronchoalveolar lavage fluid.
Histopathological changes in lung tissue were observed, and the protein and mRNA expressions of nuclear factor-kappa B (NF-
kB), NLRP3 and caspase-1 in lung tissue were detected. RESULTS Compared with the normal group, pathological changes such

as alveolar wall thickening and inflammatory cell infiltration were observed in rats in the model group. All pulmonary function

- indicators were significantly reduced in rats in the model group
AEETIE HRARPEREEDH (No.82460876) ; IV H 44X

P24 10 H (No.20242BAB25559) 5 VI TG 44 o BE 2545 31U Bl 11
T H (No.2024B0799) .

B AP L, BT R SRR A R 2t and mRNA expressions of NF-kB, NLRP3 and caspase-1 were
significantly elevated or up-regulated (P<C0.05). Compared

and the administration groups. The levels of inflammatory

markers, the percentages of inflammatory cells, and the protein

fiti o E-mail: caobangqing199@163.com
#BIEEE FATEN, 1A S0, -1 #F5T )71 6 R R with the model group, pathological changes in rats in each
Il R 5 %44l . E-mail : xuehanrong99@163.com dosage group of Juanxiao decoction were significantly
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alleviated, and all quantitative indicators showed dose-dependent improvements (P<<0.05). CONCLUSIONS Juanxiao decoction

can reduce airway inflammatory responses in asthmatic rats, alleviate lung function impairment, and improve pathological changes

such as inflammatory cell infiltration. Those effects may be related to the inhibition of the NLRP3 inflammasome signaling pathway.

KEYWORDS Juanxiao decoction; bronchial asthma; NLRP3 inflammasome signaling pathway
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AL B S AW FNS7 R A, 2 IR T 1 Wi 14 7 B 24
Wy, LT 38 dok e A A R R RR AT R FRRE AR
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Ti%s

HBEIA A I Mg U1 I ™ Y, 20 R A AR A i
PRI, E AW s ] TR A BRI AR IR BT U
5% 45 A AR R 2 TR Y OB o i 97 Sy (] 5 R i 7t
IR BRI AR PRI ARER DT, th 215 1 5 B R
B R IR T R AR 2 AR T AL, P IR R
PITRACRIE” R IE0) AT 75 Il A R I o I G
I B T T R R 2 W ) TSCR
B BT EEALR A, A BETEE IR A &
BRI S R AR ) R R A A AR 3
(nucleotide-binding domain leucine-rich repeat and pyrin
domain-containing receptor 3, NLRP3) 4 i /)M A J& — 2
ZREAE A, ALE SIS % K kB (nuclear
factor-kappa B, NF-«B ) K fih & & 4iF = i ™; [R] Bsf, 24 NLRP3
PR IS, FEREAE FE — 2D b s HC A 200 P55~ (40 14 200 i
4~ % 1B (interleukin-1B, IL-1@) A1 IL-1812: 5 2| 4 2 41 fify
ARG A B S B AR v, AT N B A B Ry 75 LT o
B , 5 W i (4 A A R R DDA . SR T, il ¥ g
5168 3§47 NLRP3 JAE/IMA 538 % ok oo 38 142 i 9 A
BT . A, AR ST AP Bl 17 o W Mg DR R P ik A
L IFEET B T AR THZOT e E T BLE , L
S S A ek PR IO S s R T e 2%

1 #7#
1.1 FEE{ES

AT H 32 AL SR AL 46 402 B 7 55 b ds (LI
PUZE = IR A PR AR, PUS201 AU il D RE ALY
(M B2y 7 AT BR 22 7)), 3001 B A 2 Ty
P4 . QuantSudio™ 5 M 5 B ¢ Y 1 1 TR A B4 2 S b
(PCR) X (22 [# Thermo Fisher Scientific 2\ &) ) , Bo-1000
TR R B o P A (AL oM AR R R IR A BR AT,
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PowerPac Basic % i, Kk {% ( 3¢ [¥] Bio-Rad 23 H] ) , CX41-
BJ202402 Y & B (Jb P RHU AR R S AR A A,
RM2245 B 47 7] - ML EG1150 %147 i 4, 1 4L (£
Leica 8] )4
1.2 FEHRBSRAF

BB R R AR KA AR IR T 25
(HIb 5 4 B 2212122 2303271, 2209221 , 2204213,
2209063 .2211271.,2302021) #4307 J6A7 245 1 4 B
ONTE] GG B 2 IR BR B 245 23R ) AT 24 Ui
Y BB R EL

it i 1t ZE KA e (BHAE X RE 25, 415 141032, BLA%
0.75 mg) W F WiV AN 3 1) 24 e 43 A B w1 5 3% B v 14 2R
1 (415 048k0671) 4 [ 55 [E Sigma /A 7] ; fe§it NF-xB.
e R 2 1 1 (caspase-1) FLAA (L5 4351k 8242S | PA5-
87536) ¥4 FH 3 [E CST 24wl 5 St NLRP3 | H i -3-
1% 5 2 ( GAPDH) HL A I BAR o S Ak W i b 12 i LD =
P Bk E 1 G Pt (L5435 PA5-79740 , PA1-
987.31460 )04 H 3 [E Thermo Fisher Scientific 2 7 ; 71
ANG-PHET (HE ) G2 2077 & \BCA 85 e B Rl in) &
(520510 G1121 .PC0020) ¥4 [ At st R FERHE A
PR F) 5 TL-18 IL- 18 Pk e 28 W BRI o (ELISA) 171 &
(HE543514 30239B . 34817B) ¥4 [ |- Vi Wi 166 A W B
HeA B 7] 5 B S ) & (4145 0000219081) A FH 534
A2k (6T FE B ARAT FRZA ] 5 St FC- 7 A G £ 3 (it
5 416092) 1 F 2R DR AW HARA PR 28 7] s PCR T 7
Sy ¥ A T A TR (R ) ey A BR S /13T
Ao
1.3 KIEEIY

SPF 4 SD K FRL 60 H (K HE (200 + 20) g, 14 H il
R e SR S S A BRA A, s A P F nliE o
SCXK (i#1)2019-0004 ., Fr A7 sy ¥m % TP rh EE 2y
K2 SIS B W) o [IR E 22~25 °C , A XHE B (50 +
10)% , WARSAEER], A AR E ROK IE R PER SR 18, Jr
LR AP R 2y K Y B2 PR DL &
M (23455 20240509004 )
2 AHiE
2.1 WEEZREIE

BUES T 7 B2 BREz A2 RHE AR IR T2
LRy 3% R 1 10:10:10:10:10: 10 15784, h 10
57K, SCK BT 30 min, i 38 ; 25 F N 8 A5 H K, [R] %k
B 08 s AR PR BT, W4 %2 1.06 g/mL (LA 2 i
1) o IR, # R824 30 mL 7302, 55 H o
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PR BB A IE 5 41, IR, Ik b o
FUELH, BEPEXTREL , AR4H 10 B BRIEH 4195, 440
KBS AR hE i KRS TRERE
N, FESERR RS 1 R AIES 8 DR i i i T i i s 7
XS RIE 1A 1 10 mg AT A AR W 100 mg; S S 1Y
55 14 K, FH 2% X8 513 18 1 25 A0 A BOR P il , B
KU, B 05 h, ELET do fEZ WA LRI, 127
AR R e 2 O B 4% 0.36.,0.72 1,44 g/kg 51
HEE RS (LA 25T 60 kg BN B AE 25 08 H
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LM N B 6 75 s AR SCHTRAR b iy 345 28 43l A 24
T lfe R 25 0551 14/ 0.048 ,0.096 ,0.192 /%0, BH A4 %+ R
ZH KB H% 0.2 mg/kg A7) 2 35 B Hb ZE KA (DU AR FRER K
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KRR LR, ESLET A
2.3 FliThREIEFRAE T
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R A I s AR MRS RS O T e FE b, £
H5 FH 1 i B (forced vital capacity ,FVC) %5 0.3 #0FH 77
R 25 (forced expiratory volume in 0.3 second, FEV.)
A3 6 {H (peak expiratory flow, PEF)
24 Bl

K At Th REFEbRJ5 , LA 1% G He 2244 (4 mL/kg) 16
O T o PR TR A K B, SR 5 SR B HL IR = Bl bk Ifil 4 mL, &5
OGBS BRI , 45 B W4 4R AR S, YT
HHAAE, I AE WS A PEER K 1 mL, e840, &
23U, U T 2.4 mL, B S S04 I 76 3 Vi (bron-
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—80 °C FRAE, 7 H o feJi, I 43 B8 A ALK UM
B—FR BT 4% 22 R W RERS W b [ 7, 11T HE B @00
SR ALY R 5 % T IR AR R
T—80 °C MiAE, .
2.5  MiFREFEFRE

YA 20 R BRI 7 R it i i, R P ELIS A i AG: I G 1f.
15 W IL-1B  IL-18 7K S, ™ s 412 AR iz 35 & 15 W] 45
Bk,
2.6 BALF RRGEHEEH 7 bt

WA R B BALF i ik, F WA 1R 5 22 v i (PBS) HE
B EIREW 0.1 pL, BT b, 2l xR
FE S5, IEAT B G- AR gt S OB L T Bk
(Rl ONET AN 78 ey v S =N R e B e O
L CRRZ0A A 53 b =2 40 MR 40 B S 20X 100% ) o
2.7 FELARENE

W B 45 20 K R 28 4% 22 58 WA I 1 A [ 4 1A i 28
41 1 "N 1R (EDTA) IS | FR28 20 BsAd BE A K
A Y R (295 wm) s BCER YT A, #8547 HE 3
o, FERA PR B 3t R, 6 R S B O ¢ L it 2 2 3 2

A
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2.8.1 PRI
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2.8.2 Western blot SC56

B4 20 K R AT B il 20 8058 e, BIF S i o A 84 ft
W, A1 B R A B )R T R BCA B4 2 1
I ERDRT Y 76012 Ll = R P G = BT
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IBUR RNA , 20l e v B 20 5, e R St iR e i B -5
7 RNA B % 5 i cDNA, SR 5 DL AR, 47
PCR 4", PCRIAF (25 wL) 4% cDNA 47 2.0 wL,
2X SanTaqPCR Mix 12.5 uL, IF X 15144 1.0 pL, %
B 7K 8.5 pLo PCR W 4% : 95 °C Hl 28 14 5 min;
94 °CZ5E 1 min, 55 °CiE K 1 min, 72 °CZE{H 1.5 min,
30 MR s i 5, 72 CCA AL} 5 min, ) GAPDH A
2, K 27981155 NF-kB . NLRP3 . caspase-1 mRNA
BRI ek, 25 LIE W 418 2 IR A7 00— AL B
PCR5|WFHN S R/ R 1,

R1 PCRI|MFEIIRF=HK

AR Jim izl P41/ bp

NF-kB I 5'-ACCTGCCTCCTATGTCTTCCATCC-3' 239
R 5'-CACTGAGTACACGTCGTCCACAC-3'

NLRP3 IER 5'-CTCGTCACCATGGGTTCTGGT-3' 146
[ 5'-AACGGACACTCGTCATCTTCA-3'

caspase-1 IEJf 5'-CGTCTTGCCCTCATTATC-3' 127
fm 5'-CACCTCTTTCACCATCTC-'

GAPDH Il 5'-TCATGACCACAGTCCATGCC-3' 250
fil 5'-TTCTAGA CGGCAGGTCAGGT-3'

2.10 ZitFEFE

K HI SPSS 22.0 B X BRI TG M o TR
BELLx + 5 TR, Z 411 HBCR FH LR 260 25 08T, itE—
AW AR LSD- K, K36 7K #E =0.05,
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3 H#HR
3.1 #EREZ XSRS K FRAT T AR A9 520

5JIE R UM Eb BRI ZH RN 45 245 1 21 R BRI 45 T Al T
REFE AR 34 I E FEAK (P<<0.05) . SHEAIZHAH L , #8017
AT | BHAHE X B2 R B 5 30 At ) e 48 A 38 k2
15 (P<<0.05) ; H sl 37 i el BV AT i, P
PR B 2H A e 38 4 35 sl 0 7 A1 v ) et 21 0 I 2
(P<0.05), ZEHRWFE2,

F2 BHAKXBFIINEEIBIRLEE (x+5,n=10)

it FVC/mL FEV, J/mL PEF/(mLJs)
E&4 9261032 1258024 38504251
fiAl] 30240.14 3204034 12224106
BRI R4 496£0.10° 5964022 1855+ 145"
AT RIS 5.82£0.18% 7.8840.19* 25541185
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i) HEMRE L TERRAERAI E 1L A E
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P <0001 <0001 <0001

a: SIEH ML, P<0.05;b: SHEILIMI L, P<<0.05;c: 5l
MR LHAR EE , P<<0.05;d - S5 8807l i 41 M LE , P<<0.05,
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TE ALK BUI 20 U I 25 AT, B4 A 3550 il
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BV G 5 BT 2 R BRI L R 20 R AR
B, W TP R G 2 | Bty R 2 R IR il [ K e
B A IR BH S0 2R A0 VR 5 SV 45 3R] S 4R
B e HE 2H A B S it 2 200 BB 403 389 A A ) e e
., ZERILE L,
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55 1E H AUAR L, A5 21 45 25 4 41 K BRI 20 21
NF-kB .NLRP3 . caspase-1 2 [ FHPE L (A W] i 3 22, 1
WA TSRS R A0 R 9 i 40 (e 4 A
TP EEL 200 ) P 4 A B A0 M S, R R BT il e T i,
WEA LR EE LI (P<0.05), SHRIZHL,
1725 R 2 B R K SR ZH 4P R s Y
BHPE G €00 PRl B 5 B 1 T i /Nl i 55, TR ek i 3%
IR 2 IR (P<<0.05) 5 HL 8822 7 11 036 4 FH BLAT )
SRR | BH PR R 04 i A IR B 1 11K L )
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NF-kB 50 kDa

NLRP3 110 kDa
45 kDa

caspase-1

GAPDH 36 kDa

I Tom N VW
T IER A B s I BRI N G 4 5 IV BRI b 5k
A5 VR R A VI P IR AL,
2 &K RAHHZS F NF-«B.NLRP3, caspase-1 &
HRIEH B E
x5 FHAKXRAAL F NF-xB.NLRP3, caspase-1 &
HRIALR (x£5,n=10)

3 fi e Western blot 3%
. NF-kB NLRP3 caspase-1 NF-kB NLRP3 caspase-1
&4 0024003 0.15£0.04 008002 0182007  0.16£0.06  025£005

fA 085£0.00° 092012 080011 098009 092£0.12  L10£0.19°
BIAAITAEAL 0604008° 0654009  055+008° 0755007  080£0.10°  0.91£0.14°
BEMEAAIRAL 0352006 0402007 0302006 052£006% 0.63£0.10% 0.73£0.11%
BPEAEAIEA 0204004 0251005 0184008 039+0.04% 040£0.07% .54+ 0,08

ERTRAL 0224005 028+0.06™ 020+0.04™ 039£0.06™ 0.40£0.05™ 0.52+0.10%
F 185.107 151697 139.687 183.440 106.281 63.699
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

a: SIEF UM, P<0.05;b: S L, P<0.05;c: 5iljE
G A LG, P<<0.05;d: S #lE 7 Rl =20 AH 1L, P<<0.05,
3.6 R 7 Xt N K FRU Al 28 41 1 NF-kB .NLRP3, cas-
pase-1 mRNA Fix )00

55 IE 5 4R L, A TR0 2 R 45 24 1 A K U 20 41
NF- kB, NLRP3, caspase-1 mRNA i) 2 ik ¥ i 2 |
(P<<0.05), SBIRIZHAHLL , ol 25550 B4 L BH X 1R
20 K Bl 4 217 NF-«B . NLRP3 |, caspase-1 mRNA [1
IR 3 TR (P<<0.05) , HLElEE T I el 38 /R H 2 A 5
ORI , BT B ZH A e A T N s 1 1K b
AW (P<0.05), Z5FRUL%E6,
+*6 FHKXRAAL B NF-xB,.NLRP3, caspase-1
mRNA RiE LR (x +5,n=10)

41 NF-kB mRNA NLRP3 mRNA caspase-1 mRNA
54 1004002 1.00£0.01 1.00£0.02
fRRl 2211011 2091013 235015
SRR 188£0.10° 181£0.10° 210£0.13
A e 1514008% 1444009 1.82+0.10%
i 1244005 1204006 145£0,06%
(ifayie) 1,040,049 12040.05% 144£0.06"
F 387,048 253,610 248,646

P <0001 <0.001 <0.001

a: HIEH ML, P<0.05;b: SEAIZIA L, P<0.05;c: S8E
IR LA I, P<<0.05;d: 5P 17 h i b 41AH L, P<<0.05,
4 it

I i 1) IR ML LU R 4%, 0 I 22 9 i 40 i B 4
ML FRY2 5, AR, NLRP3 458 /M 530 B% 7E 12
Wit T A FH 328 80 1A AR OG5 I A i 2 —" . NLRP3

2GS 2026 455 37 B4 2 )

JRE /M R e K ALY FR G 1) T B G, RS i i
P45 caspase-1 e IL-18 FTIL-18 1) 5l 205 il , 12E 17
TN ASTE RAE SN s F T UL, P84 NLRP3 48 4E /)N
AR 5300 % T R B A I i 77 9 R R A . T R 2 R R
Wiy 7 B PR SR VR —Fi e g h 2 R
J7, AR FNR T G 0 7 F C ) 20 e s fH AR
Y FABIL] A BB

ABFFELE T R, 5 1E % A LG, 8 2 K R 4%
Tt L 848 (FVC \FEVo, PEF) 34 i AR , RAE4NIE
T2 11 S5 il 2H 0 BB A5 0 B, A9 A e A A VRO
Z BR B FEARRAE s 2 8877 T TS , KRR 4% 20 i 3y g
T b B il 2H s RS 105 1) (25 ok | LB A e 1
FH LA ) e AR, JH v 0 ek )V 5 P ) HE 24 4
M KB SV AT LA R I i R BRI A TR
A RO L A UG AR 7 , A UE T 20T R B 25 Y
TR ER

WFFEIN T, 9 AE AN A (A 5 Ik 20 40 | i T P 4
JHLH PR A L A ) A e Ry ) 2 ML R LA S EEE T
T 20 i 114 50 A A T i BRI Wity 1) A A RS B R R
TEEEFREEY T, T, ARSI K B BALF ) 48
E AU 53 LR T TR, 25 R AR AT K B BALF
HRAS ROE AN 1 40 U383 E W 4L B B T 2 sl T
TR , 4 251240 K B BALF " L3R RSE AN 1 43 Lo ¥ (.
EEREAR , ELSEE 1 0 0 A LA ) AR, L
VRS PP BEZG A Y . 3k 4R 7R BB ¥ mT A 350k
S M KRR A RAE - BEAM  AFGTIESE , 9 i 20 it [
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