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Effect of fast-acting asthma relieving mistura on serum LTC, expression
In mouse models of asthma.
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Abstract

Thiswork aims to investigate the effect of traditional Chinese medicine fast-acting asthma
relieving mistura (in Chinese, Suxiao Pingchuan Heji) on serum LTC,4 expression in mouse
models of asthma. 50 KM mice were randomly divided into Group A (control), group B
(asthma modél), group C (dexamethasone inter vention), group D (fast-acting asthma reliev-
ing mistura intervention), and group E (intervention by dexamethasone together with fast-
acting asthma relieving mistura). The asthma models wer e established by intraperitoneal in-
jection and aerosol inhalation with ovalbumin. The serum LTC4 level in mouse was deter -
mined by ELISA method, and the pathological change of lung tissue was observed under-
light microscope. There was a little serum LTC, expression in group A. The LTC, level in
group B was significantly higher than group A (P < 0.01), and that in group C, D, E was sig-
nificantly lower than group B, respectively (P < 0.01). Theinhibition effect on LTC,expres-
sion in group E was obvioudy greater than group C and D, respectively (P < 0.01), with no
significant difference between group C and D (P > 0.05). There was obvious change of in-
flammatory cell responsein group B, with relatively mild inflammatory changein group C,
D and E. No inflammatory change was found in group A. Over-expression of LTC, is closely
related to the occurrence and development of asthma. Fast-acting asthma relieving mistura
can inhibit the over-expression of LTC,, thus preventing the further development of airway
inflammation in asthma.
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Introduction fast-acting asthma relieving mistura (FAARM) (iniCh
nese, Suxiao Pingchuan Heji) on Li€xpression need to

Bronchial asthma (abbreviated asthma) is a chromic e further studied.

flammatory airway disease involving many cells sash i . i

eosinophil, mastocyte, T lymphocyte, neutrophik air- In this study, the role of LTLin pathogenesis of _asth_ma
way epithelium [1]. As shown in many current stagitne and effect of FAARM on serum LICexpression in
pathogenesis of asthma is that, the inflammatorpume ~ Mouse models of asthma were investigated. The iigec
cells and secreted inflammatory mediators inteveith 1S t0 provide a theoretical basis for treatmenasthma
various cytokines, leading to IgE-dependent imntedia @nd improve the life quality of patients with astam
allergic reaction and eosinophil infiltration doratad )

chronic airway inflammation [2, 3]. These inflammgt Materialsand Methods

cells could synthesize and release a variety ddirimha-

tory mediators. LT¢is one of the primary inflammatory Materials and apparatus

mediators in the occurrence and development ofresth 50 healthly male KM mice (20£3 g, 6-8 weeks of age,
[4, 5]. However, the role of LTLin pathogenesis of in- ordinary grade) were provided by Center of Henawpr
flammation in asthma, the relationship between LTCince. FAARM produced by Jiangyin Tianjiang Pharma-
over-expression and the occurrence and developofent ceutical Co., Ltd. (China) was purchased from Cégne
asthma, and the effect of traditional Chinese niedic Dispensary in First Affiliated Hospital of Henan ier-
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sity. The main components included honey-fried &erbtreatment was conducted once per day for succesdive
ephedrae, raw radix paeoniae alba, asarum, mobas al days. The specific dosages of drugs were deternimed

lepidium seed, white mustard seed, perilla-seéel] frad-
ish seed, earthworm, coltsfoot and

the light of drug conversion formula of conventibaai-

licorice. Dexamal to human with different body weight (“experirtedn

methasone (DEX) injection was provided by Shanghaanimal and technology”, edited by He S L) as foo®,

Xupu Pharmaceutical Co.,

Ltd. (China). Ovalbumin= D; x Ky/K; (D,, the calculated dosage;,Cthe known
(OVA) was provided by Sigma Company (USA). Alumi-

dosage: Kand K, was obtained by table look-up).

num hydroxide powder was purchased from Shanghai

Shungiang Biotechnology Co., Ltd. (China).

The main experimental apparatus were as followsnat
izing inhaler (Beijing Yadu Technology Co., Ltd.hiGa),
electrothermal constant temperature water bath (B6x

Determination of LTC, level and histopathological
detection

Mice were anaesthetized by intraperitoneal injectid
pentobarbital sodium. After eyeball removal, 1mL of
blood was collected from each mouse. After cergafu

40 °C, Beijing Medical Equipment Factory, China), ad-tion, the double antibody sandwich ELISA assay p&s

justable liquid shifter (0.5-10, 20-50, and 50-100),

formed for determination of serum LE(&vel to deter-

BRO-RAD 680 ELIASA instrument (Japan), PM-10AD mine the level of LTgin serum

optical microscopy (Olympus Co., Ltd., Japan), RRAR

paraffin section machine and DM 5500B microscoperhe right lung middle lobe tissue the middle loissue of

(LEICA Company, German).

Animal grouping

right lungwas separated from the mouse. After dedryd
tion, being transparent, waxing, embedding, seittgn
mounting, parching, and HE staining, the generstopa-

50 KM mice were randomly divided into Group A (con- thological change of specimen was observed in ligit

trol), group B (asthma model), group C (DEX intarve
tion), group D (FAARM intervention), and group E<i

tervention by DEX together with FAARM), 10 mice in

each group.

Establishment of mouse models of asthma

croscope, and the microscopic photography was con-
ducted.

Satistical analysis
Data were represented by mean + SD. Statisticdysina
was performed by SPSS 17.0 statistical softwarstdys-

The mouse models of asthma were established in tiigal software called SPSS 17.0tAfest was used to ana-

method of OVA sensitization and excitation. On fist
day of experiment, all mice in group B, C, D, anwé&re
intraperitoneally injected with 0.2 mL of fresh O\#&lu-

lyze the difference between two groups, and sifetéor
ANOVA was conducted for comparison among multiple
groups.P<0.05, P<0.01 andP>0.05 were considered as

tion (containing 100 ug of OVA and 2 mg of aluminum statistically significant, highly statistically sigicant and

hydroxide). The injection was repeated | week la@am
the 15th day, the mouse was placed in a transpareht
airtight organic glass cabinet, and was treate@®ynin-
utes of aerosol inhalation with 2 mL of 2% OVA sali

not statistically significant, respectively.

Results
Serum LTC, level in each group

solution to excite the asthma. The treatment was peas shown in Table 1, there was a little serum LE&-

formed once a day, for 2 consecutive weeks. Thairees
tory and systemic conditions of mice were obserygd.

pression in group A. The level of LEGn group B was
significantly higher than group APK0.01), and that in

pearance of symptom of faster breathing, sneezimj a group C, D and E was significantly lower than grd@ip

nose rubbing, perioral cyanosis, abdominal cranqps,
nodding respiration indicates a successful exoitatFor
group A, equal amount of 0.9% saline instead of Q&%
used for intraperitoneal injection and aerosol latian,
using the molding method similar with other groups.

Drug intervention

respectively P<0.01). The inhibitory effect on LT{&x-
pression in group E was obviously greater than grGu
and D, respectivelyR<0.01), but the difference between
group C and D was not statistically significaliat-Q.05).

Histopathological change on airway wall in each group
Histopathological changes on airway wall in 5 goup

The drug intervention in each group was conducted 3were shown in Figure 1. In group B, there were obsi

minutes before excitation. Mice in group C wergdpt
eritoneally injected with DEX (5mg/kg, equivalent @.5
mg/kg for human). In group D, mice were drenchethwi
FAARM (concentration of crude drug, 1 g/mL; 15 g/kg
once per day for 14 successive days. In group BRTA
was intragastricly administrated (15g/kg), and Di&Xs
simultaneously intraperitoneally injected (5mg/kdhe
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infiltration of eosinophils, lymphocytes and neuinds,
and duplicature on airway wall, with different degs of
epithelium necrosis and ablation necrosis and iablan
epithelium. In group E, the infiltration on airwaall was
obviously reduced. No obvious inflammatory changes w
found in group A.
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Tablel. Serum LT¢level in each group

Group Cases LTC,level (ng/L)
A 10 20.072+2.282
B 10 43.487+3.467
C 10 25.659+2.237
D 10 26.536+1.457
E 10 22.419+1.255*

Note: ®*P < 0.01 compared to group AP < 0.01 compared to group B‘P<0.01 compared to group C and D,
respectively; *P > 0.05 compared to group D

Group E Group D
Figure 1. Histopathological changes on airway wall in 5 gpsuHE staining, x100).

Discussion on migration and aggregation of inflammatory celis
cause the production of LTCwhich makes more in-
Chronic airway inflammation is the basic patholadic flammatory cells enter the airway, so the inflartiora
change of asthma [6]. In the process of inflamnyatedl  was further aggravated [15, 16]. Wang et al. [18]nd
activation and infiltration,inflammatory mediatoelease that the LTG induced oxidative stress can aggravate the
and airway endothelium injury, the inflammatory Icel airway inflammation. Studies of Yin et al. [17] @hil-
gathering and migration to inflammation site is thest  dren with asthma shows that, the serum LT&vels in
crucial step [7, 8]. LT@is one of important inflammation children with mild, medium, and severe asthma iasee
factors in pathogenesis of asthma [9]. It can prtenmoi-  accordingly, and were significantly higher thanttima
tochysis of airway structural cell (e.g., bronctsatooth  healthy children, respectivehP (< 0.01). As found by
muscle cell), goblet cell hyperplasia, collagenad#on,  zhu et al. [18, 19], the serum levels of L@ patients
and propria lamina fibrosis, thus facilitating ta@way  with asthma in both attacking stage and relievitape
reconstruction for patients with chronic asthma][Eh-  are higher than normal group. LT@ not only involved
dothelin-1 (ET-1) is the most powerful bronchialaath  in allergic airway inflammation, but also an imgort
muscle contraction agent. LECcan up-regulate the factor in reconstruction of asthmatic airway.
MRNA expression of ET-1 in airway epithelial cedisd
smooth muscle cells, and promote the release ofl ETIn this study, the double antibody sandwich ELISSay
[11]. In addition, LTG can induce the P-selectin expres-was performed to determine the serum LTé&vel, and
sion on surface of leukocytes and endothelial cilsd-  the effect of FAARM on LTG expression was observed.
ing to migration of PMN along blood vessel enddtival ~ Results indicated that, there was a little serur@J &xpres-
[12, 13]. The over-expression of eosinophil specfi-  sion in group A, and the LTGevel in group B was signifi-
selectin ligand can promote the adhesion of sekecti cantly higher than group A. This indicated thag thver-
eosinophils with neutrophils [14]. This promotiomdiect ~ expression of LTgplayed an important role in pathogenesis
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of inflammation in asthma. It could also be foundthis
study that the LTGC, level in group C, D and E was signifi- 9-
cantly lower than group B, respectively. The intiglni effect

on LTG, expression in group E was obviously greater than
group C and D, respectively, with no significarftatence
between group C and D. It was speculated thagfthet of
FAARM on asthma might be partially related to itibi-
tion on over-expression of LT,C

Histopathological detection results in this studiypwed

that, in mice with asthma, there were obvious tisfllion 11

of eosinophils, lymphocytesneutrophils and duplicature
on airway wall, with different degrees of necroaisd
ablation of epithelium. After intervention by FAARNhe

infiltration of inflammatory cells on airway wall ag sig- 12

nificantly reduced. It was speculated that, FAARMIc
reduce the over-expression of Lf&nd inhibit the further
development of inflammation in asthmatic airwayish

relieving the asthma attack. 13.

It can be concluded that, the over-expression afinse
LTC, plays an important role in pathogenesis of astlimat

inflammation, and FAARM has remarkable inhibitory 14

effect on expression of LTCThere is no significant dif-
ference in intervention effect between FAARM andDE
This indicates that, FAARM can be used to partiady
place DEX in treatment of asthma, for reducing shde

effects of hormonotherapy. However, the conclusions 15.

this study still need to be further verified by eaped ex-
periments and more clinical observation.

16.
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