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Effect of Xiaochuanping powder on the inflammatory response and
airway remodeling in asthmatic rats
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INTRODUCTION

Bronchial asthma is a common, recurrent, protracted,
and persistent respiratory disease. Inflammation and re-
modeling of the airways are important pathologic fea-
tures of asthma. They can promote each other, jointly
inducing the development and exacerbation of asth-
ma." About 1%-18% of the populations of different
countries are affected by asthma. Worldwide, > 300
million people are plagued by asthma, and the inci-
dence and severity of asthma are increasing annually.”
Western Medicines such as glucocorticoids and [32-ago-
nists have shown good efficacy in the early manage-
ment of acute severe asthma by controlling symptoms,
reducing damage to delicate lung tissue, and improving
quality of life. However, Western Medicines cannot
cure asthma. Furthermore, they often cannot be used
for long periods or at high doses, especially in older
adult people and young children.’In comparison, Tradi-
tional Chinese Medicine (TCM) have several advantag-
es in the prevention and treatment of asthma due to
their documented efficacy, few side-effects, applicabili-
ty to different populations, and low price. In recent
years, their role in asthma control has been recognized
increasingly.””

Xiaochuanping powder (XP) is a TCM composed of
medicinal materials such as Shanyao (Rhizoma Dioscore-
ae Oppositae), Bihu (Gekko Swinhonis), Baizhu (Rbi-
zoma Atractylodis  Macrocephalae), Muhudie (Semen
Qroxyli) and prepared Mahuang (Herba Ephedra Sini-
ca). XP has been used in the Department of Respirato-
ry Medicine of the First Affiliated Hospital of Anhui
University of Chinese Medicine (Hefei, China) for
many years, with confirmed efficacy.”

In the present study, we evaluated changes in serum lev-
els of eosinophil cationic protein (ECP), tumor necro-
sis factor (TNF)-a and interleukin (IL)-4, cosinophil
counts, as well as differences in the expression of ma-
trix metalloproteinase (MMP)-9 and tissue inhibitor of
metalloproteinase (TIMP)-1 in lung tissues by apply-
ing different interventions in a rat model of asthma.
Our results could provide theoretical and experimental
evidence for asthma treacment using XP.

MATERIALS AND METHODS

Animal groupings

Sixty clean-grade Sprague-Dawley rats [30 males and
30 females; (200 + 20) g] were purchased from the Lab-
oratory Animal Center of Anhui Medical University.
The study was approved by the experi-mental animal
ethics committee of Anhui University of Chinese
Medicine. They were divided randomly into six
groups of 10: normal control (NC); asthma model;
Guilong Kechuanning (GK; a TCM used to treat
cough and asthma); high-dose XP; intermediate-dose
XP; low-dose XP. The animals were bred in a conven-

tional manner at (25 + 1) °C for 7 d before being exper-
imented upon.

Drugs

XP was composed of the following medicinal materials:
Shanyao (Rhizoma Dioscoreae Oppositae; 20 g), Bihu
(Gekko Swinhonis; 8 g), Baizhu (Rhizoma Atractylodis
Macrocephalae; 10 g), Muhudie (Semen Qroxyli; 10 g)
and prepared Mahuang (Herba Ephedrae; 6 g). These
medicinal materials were purchased from the TCM
Pharmacy in the First Affiliated Hospital of Anhui Uni-
versity of Chinese Medicine. Using a conventional
method, a decoction with a crude drug concentration
of 0.55 g/mL was prepared. GK granules were manu-
factured by Golong Medicine (No. Z20103119; Shanxi,
China).

Reagents and equipment

Ovalbumin (OVA) was purchased from Sigma-Aldrich
(A5253; Saint Louis, MO, USA). Aluminum hydrox-
ide was obtained from Shanghai Dong Shan Chemical
Plant (Shanghai, China). Kits to measure levels of
TNF-a, IL-4, ECP expression of MMP-9 and
TIMP-1, and to obtain the eosinophil count, were pur-
chased from Shanghai Yuanye Biotechnological (Shang-
hai, China). TRIzol Reagent was obtained from Invit-
rogen (14105; Carlsbad, CA, USA). A RevertAid ™
First Strand cDNA Synthesis kit was from Thermo Sci-
entific (00145205; Waltham, MA, USA). An automat-
ic embedding and slicing system was purchased from
Leica (Wetzlar, Germany). A microplate reader was ob-
tained from Bio-Rad Laboratories (Hercules, CA,
USA). A microscope image-analysis system was ob-
tained from Olympus (Tokyo, Japan). A PikoReal™ 96
RealTime Polymerase Chain Reaction (PCR) system
was purchased from Thermo Scientific. A desktop
high-speed refrigerated centrifuge (JW-3021HR) was
obtained from Jiaven (Anhui, China).

Modeling and drug administration

In the NC group, sensitization and asthma induction
were undertaken using physiologic (0.9% ) saline. In
the other groups, sensitization was triggered by 10%
OVA (1 mL; i.p.); after day-15, asthma was induced by
aerosol inhalation with 1% OVA (5 ml) for 20-
30 min on a daily basis for 2 weeks consecutively. The
OVA challenge was regarded as being successful if the
rats developed symptoms of irritability, dyspnea, sneez-
ing, wheezing and cyanosis, as well as bending their
back and scratching their ears."”

After 6 consecutive days of asthma induction, physio-
logic saline was administered (i.g.) to rats in NC and
asthma-model groups. In the high-dose XP, intermedi-
ate-dose XP, low-dose XP, and GK groups, the corre-
sponding drugs were administered (i.g.) at a daily dose
(in g/kg body weight) of 0.5 (10-fold higher than the
dose for human adults), 0.375 (7.5-fold), 0.25
(5-fold), and 0.375 (7.5-folds) respectively, for 8 con-

secutive days.
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