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Effect of Modified Xiongxiesan on Proliferation of Airway Smooth Muscle Tissues and
Expressions of MMP-9 and TIMP1 in CVA Model Rats
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XU Chun-ying’, YANG Bin’
(1. Dongzhimen Hospital, Beijing University of Chinese Medicine, Beijing 100700, China;
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[ Abstract] Objective: To explore the effect of modified Xiongxiesan on the proliferation of airway
smooth muscle tissues and the expressions of matrix metalloproteinase-9 (MMP-9) , tissue inhibitor of
metalloproteinase-1 (TIMP-1) in cough variant asthma (CVA) model rats. Method: A total 48 male SD rats
were randomly divided into the normal control group (8 rats) and model group (40 rats). CVA model of rats

were established through the intraperitoneal administration with 2 mg ovalbumin (OVA) and 100 mg AI(OH),,
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and then aerosol inhalation of 1% OVA 15 days later. The same volume of sterile saline was given to the normal
group through the intraperitoneal injection. Then 40 rats in the modeling group were randomly divided into
model group, modified Xiongxiesan group (TCM group, 6 g-kg'-d"'), montelukast group (0.4 mg-kg'-d"),
chemokine receptorl/2 (CXCR1/2) inhibitor group (G31P group injected subcutaneously via the neck with a
dose of 0.5 mg-kg' every other day), and CXCR1/2 inhibitor and modified Xiongxiesan group (G31P+TCM

group) ,
10 mL-kg'-d'. Then the rats were sacrificed, and lung samples were collected. Histological changes were

with 8 rats in each group. The control group and the model group were orally given distilled water

examined by hematoxylin-eosin (HE). Basement membrane perimeter (PBM) , wall area of bronchial tube
(WAt) , wall area of bronchial smooth muscle (WAm) and the number of smooth muscle cells (N) were
measured using image pro-plus software and standardized based on PBM. The expressions of PCNA, MMP9
and TIMP1 were detected by immunohistochemistry. Result: Compared with the control group, there were a
large number of inflammatory cells infiltration and moderate hyperplasia of smooth muscle area in the model
group, which however were alleviated in other groups. The expressions of PCNA and MMP-9, TIMP1 were
Modified

Xiongxiesan can reduce the thickness of airway smooth muscle tissue in the CVA model rats, which may be

higher in the model group, which were reduced in other groups significantly. Conclusion:

correlated with the inhibition of the CXCR1/2 pathway, thereby reducing the proliferative activity of smooth
muscle tissue and inhibiting the expression of related matrix metalloproteinases.
[Key words] cough variant asthma;

modified Xiongxiesan; airway smooth muscle tissues;

proliferation; matrix metalloproteinase
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Fig. 1 Effect of modified Xiongxiesan on lung tissue morphology

of CVA rats(HE,x200)
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Fig. 2
lung tissue of CVA rats(IHC,x200)

Effect of modified Xiongxiesan on PCNA expression in

R1 MKRZBEXT CVA X R AHEZE WA/PBM, WAm/PBM ,N/PBM K Zil (X+5,n=8)

Table 1 Effect of modified Xiongxiesan on WAt/PBM, WAm/PBM , N/PBM expression in lung tissue of CVA rats(x+s,n=8) pm
205 /g kg! WAt/PBM WAm/PBM N/PBM

EH - 10.55+2.12 4.23+0.65 0.05+0.02

H 7 - 19.774+2.98" 8.76+1.34" 0.15+0.04"

EX ke 4x10* 15.02+3.24? 7.69+0.98 0.12+0.06

Tk £ ik 6 15.1742.782 6.88+0.762 0.10+0.042

G31P 5%10 15.384+2.662 7.15+0.822 0.110.03?

G3 1P+l 5 W 1% 5%10%+6 14.36+2.78? 6.49+0.832) 0.08+0.042

W HIEH AL E VP<0.05, HE LA AL PP<0.05(5£ 2,3 ) o

R2 MKZTWHEI CVA XRHEHL PCNA,MMP-9 LK TIMP1 R 3% KR 00 (x+s,n=8)
Table 2 Effect of modified Xiongxiesan on PCNA,MMP-9, TIMP1 expression in lung tissue of CVA rats(x+s,n=8)

4151 /g kg! PCNA MMP-9 TIMP1 MMP-9/TIMP1
EH - 44.3445.56 55.33+6.84 46.37+3.21 1.78+0.24
A - 83.88+10.19" 87.44+9.58" 54.94+6.231 6.84+1.26"
AR 4x10* 73.45+8.667 79.70+8.41? 52.45+8.40 4.48+0.96>
Tk £ 4 6 69.45+7.70% 78.95+7.08% 51.91+8.22 3.67+1.282
G31P 5%x10 74.23+6.59? 76.43+8.55% 49.78+7.29 3.78+0.66
G3 1P+l 5 0 1% 5%10"+6 66.57+7.03% 69.49+7.60% 50.45+7.26 3.42+0.842
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Fig. 3
lung tissue of CVA rats(IHC,x200)
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Fig. 4
lung tissue of CVA rats(IHC,x200)
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Fig. 5  Electrophoresis of PCNA, MMP-9, TIMP1 protein

expression of each groups
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K E TIMP1 E B & BRI (3+s,1=3)
Table 3  Effect of modified Xiongxiesan on PCNA, MMP-9,

TIMP1 protein expression in lung tissue of CVA rats (x+s,n=3)

Bl PCNA MMP-9 TIMP1
Eig

/g-kg! /GAPDH /GAPDH /GAPDH
EH - 0.35£0.04  0.55+0.13  0.62£0.09
f - 0.74+0.19" 0.85+0.20" 0.75+0.15"
o E] 4x10  0.63+0.082 0.74+0.14% 0.73+0.09
i 2 6 0.59+0.112 0.67£0.13? 0.70£0.15
G31P 5x10*  0.62+£0.102 0.73+0.112 0.70+0.11

G31P+IIRZSIEHL 5x10%+6 0.58+0.122 0.66%0.09” 0.69£0.15
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