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[Abstract] Objective: To explore the optimal formula of Maxing Shigantang in regulating epidermal
growth factor receptor (EGFR) expression and alleviating airway injury in asthmatic rats and to reveal the

underlying mechanism. Method: SD male rats were randomly divided into normal group, model group,
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dexamethasone group (5x10™ g-kg™") and Maxing Shigantang 1:0.5, 1: 1, 1:2 groups (group A, B, C, 10 g-kg"),
with 8 rats in each group. The other groups except the normal group received nebulization of 2% acetylcholine
chloride and 0.4% histamine phosphate for the modeling of asthma. One hour before modeling, the normal group
and the model group were given the same amount of normal saline, and the other groups were given the same
amount of corresponding drugs, once a day for 7 days. On the 7" day, the model was established and the
incubation period of asthma was recorded. The rats were then immediately anesthetized, and arterial blood and
tracheal tissue were collected. Enzyme-linked immunosorbent assay (ELISA) was employed to detect the levels
of interleukin-2 (IL-2) , interleukin-4 (IL-4) , and tumor necrosis factor-a (TNF-«) in serum. Pathological
sections were prepared for the observation of the pathological changes of tracheal tissues and the ultrastructure of
epithelial cells in each group. Terminal-deoxynucleotidyl transferase-mediated nick-end labeling (TUNEL) was
adopted to detect epithelial cell apoptosis, and in situ hybridization and Western blot were employed to determine
the mRNA and protein levels of epidermal growth factor receptor (EGFR) , respectively. Result: Compared
with the model group, groups A, B and C prolonged the incubation period of asthma (P<0.05, P<0.01).
Compared with the control group, the model group showed declined IL-2 level (P<0.01), risen IL-4 and TNF-«
levels (P<0.05,P<0.01), increased airway pathology score, collagen volume fraction, and airway epithelial cell
apoptosis index (P<0.01) , and up-regulated mRNA and protein levels of EGFR in trachea tissue (P<0.01).
Compared with the model group, group A showed increased IL-2 level (P<0.05) and declined IL-4 (P<0.05, P<
0.01) level, and group B showed declined IL-4 level (P<0.05). The level of TNF-a in groups A, B, and C
declined compared with that in the model group (P<0.01). Maxing Shigantang repaired the tracheal tissue to
different degrees (P<0.05). Among the three groups, group A inhibited tracheal fibrosis (P<0.05) and had the
most significant effect of repairing the ultrastructural changes of airway epithelial cells. Groups A, B and C all
inhibited the apoptosis of airway epithelial cells (P<0.05). All the three groups inhibited the up-regulation of
EGFR mRNA level (P<0.05, P<0.01), and groups B and C inhibited the up-regulation of EGFR protein level
(P<0.05, P<0.01). Conclusion: Maxing Shigantang can inhibit the abnormal changes of airway epithelial
structure, alleviate airway injury, and can down-regulate the expression of EGFR in the tracheal tissue of asthma
model rats. In this study, the optimal compatibility of Maxing Shigantang to repair airway epithelial injury in
asthmatic rats was group A, with the Ephedrae Herba-Armeniacae Semen Amarum-Glycyrrhizae Radix et
Rhizoma-Gypsum Fibrosum ratio of 1:0.5:4:1.

[Keywords] Maxing Shigantang; airway injury; epidermal growth factor receptor (EGFR) ; interleukin-2
(IL-2); interleukin-4 (IL-4); tumor necrosis factor-a (TNF-a)
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Table 1 Dosage of each group of Maxing Shigantang g
S JER B A A aH B
hZhAd4l 1550 7.75 61.35 15.40 100.00
hZiB4l  18.20 36.44 27.22 18.12 100.00
hzhcd 14.29 14.29 14.29 57.14 100.00
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R2 RERHGERARSIWHERARIL-2.0L-4. TNF-a § 2K H M (x+s,7=8)
Table 2 Effect of Maxing Shigantang on incubation period of asthma and levels of IL-2, IL-4 and TNF-a in asthmatic rats (x+s,n=8)

ng-L'l
2151 Fit/g-kg! RN IL-2 IL-4 TNF-a
WA - 196.43+16.26 105.34+16.07 287.61+45.43
(R 135.25+41.50 135.50+9.03” 147.82+12.517 365.69+30.94"
b ZE KA 2 5x10™ 224.75+37.79% 178.29+17.50" 94.44+11.841Y 293.55+24.84%
iz AL 10 195.00+48.28* 172.73+16.42% 81.62+66.70" 189.31+27.09*
i B4 10 208.75+25.85Y 122.00+17.78 119.16+11.11% 145.69+19.02%
hEjcdl 10 227.38+28.37Y 143.18+26.37 145.763.91 95.09+38.41"

T SIE WAL E: Y P<0.05,2 P<0.01; 5 B8 41 L 45 P<0.05,% P<0.01(3 3 FlZk 4[7])
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P2 MOy B2 AR (P<0.01) , 55 3 2 5K 48 20 24 2R
M. UL 1A 3,

3.3 X EEmG R RAGEA LT g im 5IEF
2 PR, AR A R B0 R B v R L R I R AT
TORL, e J5E BH M 1% 3 £ 1o B 35 1 m (P<0.01) , | J2
YR 5 A AL AL g, Hh FE R A 41 2
AL b SRR A W R e e T BE TR R R R 0 AR
B 52 (P<0.05) ; TP 245 B C 4147 e 3% 4 21 47 4k 1k
s R AB R ZES LG FE X WK 2
M3,
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B R AN R R ZE A IE R AR T
WS RE EA ARG R4, £ B8R
% /D A B WIS VK | 5 T A0 A D) B O 0 T A
VLB Sk 20 6 HE B B0 A% I 5 3 A Al i
BATIH R W PR R M ik . 5 IE® A,
B2 21 80 R b B AN M R AR 5 4 S AL 4]

R3 BKREAHAWMERARSERELN, IEL%UL, BH TR EGFR mRNA Rik

WA IEW UGB, BOAIY], C. M ZEKRAN D, P25 AYLE.
2B F. 2 CAL (K 2-F 6 1))
Bl1 BREABHHINEmARSEALRERSHZME (HE,x200)
Fig. 1 Effect of Maxing Shigantang on pathological morphology

of trachea in asthmatic rats (HE, x200)

WSZ R L R ML AT B, £ BECE D HES

&M (x+s,n=3)

Table 3 Effect of Maxing Shigantang on airway pathological structure, airway fibrosis, cell apoptosis and EGFR mRNA expression in

asthmatic rats (x+s,n=3)

2 5 Fl 4 /g kg AE R 2R DR A3 53 e SR 2 BB % 40 i 4 T HE B % EGFR mRNA
I 4 0.67+0.58 60.43+2.47 505.00+3.61 503.33+£2.08
Y 20 15.3340.58% 85.43+7.05% 642.67+4.93% 641.67+5.51%
i FE KA 21 5%10* 4.33+1.537 66.47+8.31% 516.33+3.51% 563.67+12.66"
Pz AL 10 11.00+1.00% 69.91+6.61% 571.67+32.13Y 556.67+53.46"
FZiB 4 10 4.67+1.537 76.54+8.06 577.33+16.92Y 529.67+19.73Y
hZhc4l 10 7.67+1.15Y 78.09+2.08 570.00+49.00 549.00+5.00%
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B2 RMEAHIMERARSEALAFELNZM0
(Masson, x200)

Fig. 2 Effect of Maxing Shigantang on fibrosis of trachea in

asthmatic rats (Masson, x200)
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Fig. 3 Effect of Maxing Shigantang on ultrastructure of AECs in
asthmatic rats (TEM, x1 500)
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Fig. 5 Effect of Maxing Shigantang on expression of EGFR

mRNA in trachea of asthmatic rats (in situ hybridization, x400)
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Fig. 6 Electrophoresis of EGFR protein expression on relative in
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Table 4 Effect of Maxing Shigantang on expression of EGFR

protein in trachea of asthmatic rats (x+s,n=3)
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