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Effect of Da Chengqitang on Pulmonary Inflammation and
MAPK Signal Pathway in Mice with Allergic Asthma

LIU Zi-rui', WANG Yong-an', ZHONG Da-ling', DONG Rui-juan', GE Dong-yu', PENG Gui-ying'"
( Beijing University of Chinese Medicine, Beijing 100029, China)

[ Abstract | Objective; To explore the effect of Da Chenggitang on the lung index, lung index inhibition
rate, lung histological morphology, classification changes of inflammatory cells and mitogen-activated protein kinase
(MAPK) signal pathway in mice with allergic asthma. Method: Forty female C57BL/6 mice were randomly
divided into normal control group, model group, dexamethasone group (0.005 g-kg ') and Da Chenggitang group
(19 g-kg™'). Murine allergic asthma model was established by sensitization and nebulization of ovalbumin
(OVA). In brief, asthmatic mice were first sensitized by OVA and AI( OH ), mixture ip on day O and day 14, and
then nebulized by OVA from day 21 to 27. At the same time, each mouse in the dexamethasone and Da Chengqitang
groups were intragastrically administered with 0.2 mL corresponding medicine one hour before the nebulization

challenge, while the normal control group was given with the same amount of normal saline. On day 28, pulmonary
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morphology was detected by htoxylin eosin (HE) staining and inflammatory cells from the brachial alveolar lavage
fluid were counted by Diff staining. The expression levels of key proteins in MAPK signaling pathway were detected
by Western blot. Result; As compared with the normal control group, the lung indexes were significantly increased
in model group (P <0.01), showing obvious inflammatory pathological changes, and serious airway inflammation
cells exudation (P <0.01), with a predominant percentage of eosinophils, moreover, the expression levels of
phosphorylated p38 MAPK and extracellular signal-regulated kinase 1/2 ( ERK1/2) were increased obviously in
asthmatic mice. After treatment by Da Chengqitang, lung indexes and pulmonary inflammation were significantly
decreased, with an inhibitory rate of 68.4% for lung indexes, and inflammatory pathology of lung tissues was
obviously improved and inflammatory cell exudation was alleviated, with the obviously lower levels of
phosphorylated p38 MAPK and ERK1/2 protein. Conclusion: Da Chengqitang based on " Pulmonary Intestinal

Treatment" can effectively improve lung inflammation in mice with allergic asthma, which may be related to the

expression of phosphorylated p38 MAPK and ERK1/2 protein.
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kinase (MAPK) signaling pathway
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WA & A= REYWE ARV G, L5 C0105)

1.3 Y& TH4-200 Y & #3045 (3£ [E Olympus 24
A]) , HM325 B 475 4] i Ml (4% ] Microm 28 A ),
1703930 7Y H 3k A% Ko W 5 R % B AL | BIORS 8 e A%
Z 4t (£ Bio-Rad A7) .

2 Ak

2.1 R E s R 1A e %
BEMLECE K /NEL 2 4 41, 4 2 IE 4 B R 4
HEEK A MK AR BH ., B% CHk[5] R A OVA
SO M 3 S i N USRS 430 A 0 R
FE 14 K BIRIZH | Hb ZE K Py 24 Fl KOR A d 3 R
AN E ST 0.2 mL 15 W (& AI(OH), 2 mg,



525 B4 9 W)
2019 45 A

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol.25,No.9
May,2019

OVA 20 ng), 1E % 4/ BT L& 6 09 2F 3 46 K &b
B 21 ~27 ROK/DRE TEAFE D, BRI
FERMN TN KRR A /N R A 1% OVA
Ky2EHHDR T UABEEEKRE R, 1 KK,
30 min/ WK ; T5ALHT 1 h #1471 ZE K P F1 R AR <7
TH, A H 0.2 mL, AR %2045 755 R AR b K
2.2 RERSGAYH & RGEHE PR
30 minf5 , e R AR 10 min f5 LLSC KR 20 min,
BUAE 2 OB, K B £ 25 1.9 gomL ™
W25 SR 2 A i U8, 3 T 4 CvkKAR At A
LA HANRS T 0.2 mL, NRSG &,
e HEAR R R4 030, 25 7 I DR A5 A% o X R T
IR 5 3545 i fre f sl 4

2.3 PEFEEAM e SR A HE, FREUN BUAR R
o RS AL FE/IN B, T I B RCHE i A 3 AR
K R e FE D8 AR T 2 TR AR R B UE T i, AR
e il P 5, T Bl g o 3 il e 0 = /N BB B
(g) /NI R (g) x 100% ; Jili 4 £ ] 52 = (4
T2 SF- 357 i 48 B — 2R 25 41T 29 il 5 B /A5 A 4 o
Py fiti 46 % x 100%

2.4 HE QL@ sefili 2 208 %484k HBUigl 48,
F10% FI [ 24 h B2 SRk, — H 2R GE W]
A HB R (B2 5 wm, BN PRASE S ) A
35k) ,HE Yefa oK B, R EE R e, 6 R
Tl R LS il L SO 2= A8 1k

2.5 il HE VR R A DL R R Al Ay B H
A RIEATEN 1 om B2 S L B E, T
W& A 0.5% BSA [ R #h 2% Wi (PBS) I Wi
0.8 mL i 47 <& . A M 4 il HE Uk IF 10 i,
1500 remin '8, 5 min JEFH 1 mL &7 0.5% BSA
() PBS ¥ 0 Tk 40 M 315 400 B A Bl R e Y B
e AR A0 2 ST, B 300 A A THECH g
i P T L bR 5L 200 L 5 200 A e e 20 B A L
191, Foe ZAR A A0 SR, TR A S A A A R

2.6 EHRPEEDT T ( Western blot) 5 ] MAPK {=
SIEK A W ALGE U, BY UM 441 100 mg,
BHTKER LS mL B0, A -80 CHY
VKA PR 45 0 . RIPA 2 i 4R B 2 )5 T
BRI VR 30 5 B DY A T M LUK e AH X 4 BT R
NGB W B R R B R R L
(PVDF) I, m A F A W FE IR =B E 2 h,
Gy IS 2 B J5 — i p38 MAPK, ERK, p-p38
MAPK Fl p-ERK1/2(1:1 000) ,¥Z K I- 4 CH#E ot
B RILBLER 5 = LB R 2% vh b K % W (TBST) Pk %

30BN AR — 4T (1:5000) , = R H 2 h,
TBST Pk 3 Ik, 5 Ja R FH AL 2% KOG, w2 9
G5 Image J AR 3B K H 098 H e
Z: B-actin JKFEAH

2.7 Bt SRA SPSS 20.0 #4745 HT,
A HE LA & + s FeoR 20 0] R BRI 2R 7 2 40 i
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Table 1 Effect of Da Chenggitang on lung index and lung index

inhibition rate in asthmatic mice
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Fig.1 Effect of Da Chengqitang on lung histological morphology in
asthmatic mice( HE, x200)
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Table 2 Effect of Da Chenggitang on classification of BALF cells in asthmatic mice(x +s,n =10) x10% 4~/mL
20 51 FlhE /g kg ™! AN % IR R 240 i Rk 20 T L 240 i B [ 10 40
EH - 3.84 +0.25 0.29 +0.15 0.29 0. 08 0.44 +0.09 2.80 +0.21
T - 29.19 £4.73" 14.36 £4.89" 7.35 +1.38" 6.27 +1.31" 0.67 0. 04"
b FE KA 0. 005 9.98 +3.69% 3.36 +0.87% 2.25 +0.72% 2.10 £0.29% 0.21 £0. 03
KA 19 18.35 £2.47% 7.64 £0.62% 4.70 0. 81% 3.21 20.25% 0.28 +0. 02

S IEWA R P <0.01; SHHI4 LY P <0.05,7 P<0.01,

': ’
'41 43 kDa
SriTer,
40 kDa
42 kDa
p-ERKl/Z _ kD
42 kDa
‘B-amin _ o

B2 /R4 SK$ p38 MAPK, p-p38 MAPK, ERK1/2 R
p-ERK1/2 % B R ik B ik
Fig.2 Electrophoreses of p38 MAPK, p-p38 MAPK, ERK1/2 and

p-ERK1/2 protein expression in lung tissues of mice
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Table 3 Effect of Da Chenggitang on relative expression of MAPK protein in asthmatic mice (x +s,n=10)

20 5 Fl /g kg ™! p-p38 MAPK/B-actin p38 MAPK/B-actin p-ERK1/2/B-actin ERK1/2/B-actin
i - 0.58 0. 06 0.67 0. 10 0.17 £0. 03 1.17 £0. 16
AL - 1.12 +0. 14" 0.67 =0. 13 1.18 0. 12" 1.15+0.19
Hi FE K 0. 005 0.62 +0.07% 0.67 +0. 09 0.67 0. 06> 1.21 +£0.20
KIKI Y 19 0.74 +0.09% 0.68 +0. 12 0. 86 +0.08% 1.19 0. 12
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