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HE . B Wit EA7 A TELAE T @R # X Ea (MAL) / 28 RENE G (MAPK) /
20 JL R T & G B ERK Rl $6 s KRR G TAEM . ik A2 SD KR 40 2 REALS A 4 40,254
SERN AL, AR IR SEANA +MAPK/ERK 38354745 7] (PD98059 ) ( $e4m4l ), sFR&4, #4010 R, 4R Lk 5 )
v KRR, 18 S ANA R PD98059 #E4TF R, KB RT-PCR Ml AfiZE4% 7 MAL mRINA 49 &350, i
LH AL AR M AL L MAL, p—ERK1/2, IL—4 & @69 kik, R w4 MAL mRNA F=%& & &k K-F &AL,
p—ERK1/2 % IL—4 49& G AR KPR, Sx@aits, ZFA%TFEL (P<0.05), 5w, 40
20, $£4p20 MAL mRNA A2k @ £ A R-F3E 3, p—ERK1/2 & IL—4 & & &k KFBAK (P <0.05), 12258474
Fadg 420 MAL mRNA Fo& & WL Z 57 (P >0.05), Mdpae) p—ERK1/2 & [L—4 #9% & Far & T Az
(P <0.05), 45t (O MAL/MAPK/ERK 8% A5 T jml g kil 42, @5Abim Tilid i MAL #9 &%,
FpH) MAPK/ERK @5, i,V KIe BB, i do 2E 25 v a7
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Chaipu Decoction interferes with MAL/MAPK/ERK signal
pathway in rat model of asthma*

Xin Liu', Mu-hua Liv*, Shu-ying Luo'
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(the First Clinical College of University of South China), Hengyang, Hunan 421001, China;
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Abstract: Objective To investigate the role of Chaipu Decoction in asthmatic rats and its potential mechanism
on MAL/MAPK/ERK pathway. Methods Totally 40 healthy SD rats were randomly divided into asthmatic group,
Chaipu Decoction group, Chaipu Decoction + MAPK/ERK pathway inhibitor (PD98059) group and control group
(10 for each group). Rat models of asthma were replicated based on publications. Rats in Chaipu Decoction group
and Chaipu Decoction + PD98059 group received Chaipu Decoction and PD98059, respectively. Expressions of
MAL mRNA in lung tissues were detected by RT-PCR. Expressions of MAL, p-ERK1/2 and IL-4 in lung tissues
were measured by immunohistochemistry. Results Expressions of MAL in asthmatic group were decreased
while expression of p-ERK1/2 and IL-4 were increased significantly when compared with control group (P <
0.05). Treatment of Chaipu Decoction or PD98059 reversed decrease of MAL and increase of p-ERK1/2 and IL-4
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compared with that in the asthmatic group (P < 0.05). No dramatic difference of MAL was identified between
Chaipu Decoction group and Chaipu Decoction + PD98059 group (P > 0.05). Rats in Chaipu Decoction + PD98059
group experienced lower levels of p-ERK1/2 and IL-4 protein than those in Chaipu Decoction group (P < 0.05).

Conclusions MAL/MAPK/ERK pathway participates in the pathogenesis of asthma. Chaipu Decoction reduces the
lesion of asthma through mediating MAL/MAPK/ERK signal pathway.
Keywords: asthma; Chinese herbal medicine; Chaipu Decoction; MAL/MAPK/ERK pathway; IL-4
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fat A SD KRB, R (220+£20) g, 40 H,
T RKF Y. BRE A (OVA) ( 3£ H Sigma
o), EEEARE TR CALCOH ) 3) (AR ),
rEG LT R (AR — T2 A R E] ), PD98059
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AR CF ), AR 3 25 0L (5 Eppendorf 22 F] ),
BEIE LG HrA ( 55 Alpha 23w ), PCRAXL (M
(LN DN
1.2 EImiREH S §

W 40 WK BRARBENLE T RILBENL - 4 41« %
Wi fH . SERNZA . SEAN +MAPK/ERK 3 410 il 571
(PD98059 ) ( Seddd ), xffedl, Hpel 10 Ko iEnitk
SR 18, LIRS SR (5] IR . SRt B

bh, KA TLL OVA 1 mg+AL(OH) | 100 mg+ AE 7
KRG 1 ml T4 1A 8 RIEEESEL. A 15
KR, BT HBIRZA D, FHEERE 1% 1 mg+Al
(OH) 3 100 mg+ 2E 3 Eh K 25 f M AP % 30 min, F&
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KO8, AEiE R G H ). xR
AR AR, ARGl IERE 1, A5 15 KPR,
SE AN 2H B R 25 AL R 30 min T LA SEANZ (1.5 g/kg)
2ml BEH, S804 B R 55 AT 30 min T LA PD98059
(3 mgkg) “ W& I i 4, [IAF 45T 46407 (1.5 gke)
2mlEH . RIREM 240 )5, TLL 10% KA FEE 1 ml
JUE P R SRR, M =Sk S E R ER, FH RT-PCR £
MIAGZHZH MAL mRNA [3%35, Ayl gifbs: (fRifR
GpEdiAl ) Kl MAL, p-ERK1/2 3 A7EMiZH b
ik,

RN E el (P RS 5000141 ), R (it
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B2 RNA, SIS 6 3 m A T A T
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1E M 5'-GTGGGGCGCCCCAGGCACCA-3', [ [] 5'-CTC
CTTAATGTCACGCACGATTTC-3', F=#JK & 500 bp ;
MAL: iE[i] 5'~AACAAAGTGGGAGATTGAGACCTA-3',
21 5'-GTATGGCTGGATAACCAAAGG=3', =¥ K JE
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XEE, 4 o BeFMZ RN R FUNIZH 2 MAL/MAPK/ERK 18 #4521

185 bpo B MR R K 20 wlo B -actin XN S 4K :
95°C T2 10 min, 94°CZEE 5 min, 50°CiE K 45 s,
T2°CHEM 45 s, FEFR 35 R, FZX T2°CHEH 5 min, 4°C
Il B PR A7 MAL B9 ) B 25 2 95 °C 748 £ 10 min,
94°C75 1 5 min, 60°CIE Kk 455, 72°CHEMf 60 s, FHEF
40 YR, A T2°CHEMH 5 min, 4°CIHGARAE, P~
W2 1% WS IR EE I FL vk, FH Image J 53T 45
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mRNA #7547
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A, DAB A FRARRE Y. 7o 0 il T gE,
FRB AR QB M , D ik B FIURL ) Y625 B (optical
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1.4 Hit=FH*E
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B = bR (xxs) Fon, W20, P
H A LSD—t #6356, P <0.05 NESAG %52 X,

2 #R
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R 3 ) B, SRS ZL . [, Ve, AR
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S SR D R RN T S EAE Y N o N (= B 2
TCHA B SRE AR . DL 1.

s X R ZH
B 1 HAEAMALRKREZEZE (HEx200)

22 HHAKXKRATEALH MAL mRNA HIRiE
FIEER IR, B —actin Y HLIKZRATFE 500 bp 4b

fese, 4541 mRNA &7 56 B R8O . 7F 185 bp 4b

AL MAL mRNA HLUK 547, BERiGZH mRNA 5500 B,

SERMZA . A . X BRI, WA 2,
2021 MAL mRNA AR AR/, 5555 R4 Hhds

LRFGH L (P <0.05) ; SEANZZH SN LH 1Y
TN, ZERAGIEE L (P <0.05); 5467
GRS A Z M i, ZRIEgGIFEE L (P>
0.05). W& 1,

B —actin A B C D

500 bp

185 bp

AL WENRAL; BH. SSAMZ4L; C4H. SEMZL; D 4. WHRZ
B2 MAL mRNA e *E

*1 HBHAKBEMALZH MAL mRNA B9 Xt & E{E

(x+s)
2151 n MAL mRNA
IEZ Mg £ 10 0.30 +0.01"
E W 10 1.00 +0.03"’
I 10 1.00 £0.07"”
popiikiil 10 1.70+0.13
F1E 189.118
PIE 0.000

e 1) 5XRZHILES, P<0.05; 2) SEENGLH L, P <0.05

23 HHAKXRIALRF MAL. p-ERK1/2, IL-4
FAKRIE

B AL R R, 4 R WL MAL 25 A
PERRR B (O SORL AR, PEARZH MAL 85 Rk b,
xR e 22 A g FE L (P <0.05) 5 54k
HRNSANH B R TRERGZ (P <0.05) 5 S2AMA L RIS
AL W2 [R) Fe A 25 S R Ge i L (P >0.05), LA
3 2,

X R 2H R WA i p-ERK1/2 25 1 BH M A 35 40 5
K, HAKH KRR W p-ERK1/2 85 14 B PE kR B (0
WOkL, FEALT S LA RN . PR
4 p-ERKI12 FE Rk, SARALE, 2536
GiiteE g L (P <0.05) 5 SEAMA A FISEAN A ML T
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M2 (P <0.05) ;
&l 4 & 2,
BEmG 2 -4 SR AR AL, SXTIY 2R

SEMLHAR T 28474 (P <0.05), W

Serbia
B ilE) X HR 2

B3 HHXRMALEBRIFE (Rdlifl x200)

W i B IRPN

ESIE| RFHRZH

B4 &HEKARp-ERKI/2 EEMRIE
(fpEdifb x 200)

*2 &AKXKRIEAZLS MAL, p-ERK1/2, IL-4 EAH

FHRZEEE  (X+s)
[ T T
B2 10 0.30£0.03"  0.60+0.03"  1.50+0.04"
SeRhAt 10 0.60+0.05"* 0.40+0.06"" 0.60+0.09""
S 10 0.70+0.06"" 020£0.01”" 0.40+0.04""
X R ZH 10 1.1+0.06 0.1+0.03 0.1+0.02
FiE 348.506 112.737 568.622
PE 0.000 0.000 0.000

e 1) SXHRA L, P<0.05; 2) 5WERGA LI, P <0.05; 3)
Stz e, P <0.05

Bt #E X (P <0.05); SEFMZ L AL 415+
B2 (P <0.05) 5 S5 T Le4Mzm4 (P <0.05 ),
T s gk 2,

SekhA

S X BA 2
El5 HHAARIL-4FBWRZE (RZEdL x200)
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W, Je—MEERKEN, TN, 25104
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B R RE RS B M5 18 E VR . BREE EER R
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XIEE, 45 . Bk X g K BUIRTZH 21 MAL/MAPK/ERK 3 B A4 5201
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AR AR R, Pk MAL mRNA F1ZE A 19
FBIAL 5 MAELANA A TS 4Lrh MAL mRNA Al
EAFEA I E TG 2, EL 4 2005738 B2 i £ ik
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