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Objective: To evaluate the effects of San’ ao decoction (SAD) and its analogous prescriptions (APs),
compounds of traditional Chinese herbal medicine for asthma, on airway inflammation in mice with respiratory
syncytial virus (RSV)- and ovalbumin (OVA)-induced asthma.

Methods: A total of 110 mice were randomly divided into control group, untreated group, dexamethasone
(DM) group, small-dose SAD (SAD-S) group, large-dose SAD (SAD-L) group, AP T -S group, AP T -L
group, APII-S group, APII -L group, APII-S group, and APII-L group. The asthma model was reproduced
by sensitization with multipoint intraperitoneal injection of OVA, followed by repeated inhalation of OVA
combined with intranasal instillation of RSV. Cells in bronchoalveolar lavage fluid (BALF) were counted and
classified. The supernatant of the BALF was used for detecting the contents of interleukin-4 (IL-4),
interleukin-5 (IL-5) and interferon-gamma (IFN-y) by enzyme-linked immunosorbent assay. Pathological
changes in lung tissue were observed by hematoxilin and eosin staining and the scores of pathological changes
were also calculated to determine the degree of inflammation.

Results; Compared with the control group, the amounts of lymphocytes, eosinophils, neutrophils in BALF in
the untreated group were increased significantly (P < 0. 01); the changes of lung histopathology in the
untreated group were much more serious, and the content of IFN-y was sharply decreased, while the contents
of IL-4 and IL-5 were significantly increased (P<C0.05). The counts of eosinophils in BALF of the treated
groups all decreased obviously (P <C0. 01) as compared with the untreated group. The count of the
neutrophils in BALF of the AP II -L group was obviously lower than that in the untreated group (P<<0.01).
Most of Chinese herbal formulas and DM could increase the level of IFN-y, and decrease the level of IL-4. All
concentrations of the APs and SAD could decrease the level of IL-5 as compared with the untreated group,
especially of the AP[[-L and APT -L (P<<0.05, P<<0.01).

Conslusion: SAD and its APs had some therapeutic effects on RSV-induced asthma in mice. Among the
formulas, AP [ has a better therapeutic efficacy in treatment of asthma by decreasing the amount of
neutrophils.
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KR, AR AR 4.4.8.8.7.4,14. 8,
13.4.26.8.4.8.9. 6 g/kg.

0.1 mg OVA Hil 20 pg EEAAHE (HTK=ZR
A48 F R AL 80 4 T D % F 0. 2 mL PBS %W
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0 4 ATCIRAE . BNETA 43 50, o 1B 8 37w 9% A8
BREMTE,
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SEBALE, W B CP <0.01), APII-L
HE PR B, SEBARKERASR
HEBELCP <0.01), WFE1,

2.2 BALF % IFN-y.IL4 fo IL-5 &8 69 £ 4
HE®SBA R, R4 IFN-y & 8 8 & %K
(P <0.05), MM IL-4.1L5 S BHBEHAE(P <
0.05) Bk APT-SH, £ 4 H IFN-y & B HEA
HItE, Ko APT-L A 5EBALE, ZRA 5T
2EX(CP <0.05), & SAD-S 4H, & 45254 114
SEBREBHAEK, FHHH LS S BRER
HFEMK, A APT-LAM APII-L H 5B A4 L
B, ESAGIT¥EX (P <0.01, P<0.05), I
%2,
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B XRE R AR, XRE RN T
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R REWER B H B R AR R, b APT-S
H.APII-SH . APII-L 4. .APII-S HR R L, fifi
WHEM TS ERBALKRERFAERITER XL
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Table 1 Differential counts about inflammatory cells in BALF in each group

1 %4 BALF &MY HKITH

(z=£s, X10°/mL)

Cell count
Group Dose (g/kg) n - - -
Macrophages Lymphocytes Eosinophils Neutrophils
Control 10 10.1442. 30 2.23%£1.00 0 0
Untreated 10 35.17+19. 49 31.45+18.15* * 3.83%1.24** 13.6044.13**
DM 0.002 4 10 16.2144.50 3.71+1.65 0.66=+0.66448 9.45+8.31
SAD-S 4.4 10 11.3342.92 5.0610.65* * AA 0.34%£0.1844 6.45+4.91
SAD-L 8.8 10 13.1244. 60 14.6346.25*4 0.5940. 4744 6.70%3.85
AP]-S 7.4 10 6.55+2.070 4.92+2.19 0.34%0. 2944 10.7747.19
AP]-L 14. 8 10 8.79+3.52 5.06+4. 26 0.2940.1944 9.67+4.68*
AP -S 13. 4 10 11.9247. 30 4.25+2.25 0.11%£0.1144 6.75+5.22
AP[-L 26.8 10 13.954+7.17 0.73%£0. 64 0.4240.5084 2.85+1.8744
APII-S 4.8 10 12.75+8.99 5.68+1.51* *AA 0.60=£0. 65448 14.03+11.78
APII-L 9.6 10 18.55+6. 89 7.2313.604 0.58+0.5144 7.58+6.22
* P<<0.05, ** P<C0.01, us control group; &2 P <C0. 01, vs untreated group; 4 P <<0. 05, 44 P <{0. 01, ws AP [[-L group; & P <€0. 05,
ws DM group.
R 2 /A BALF L& IFN-y,IL4 f1 IL-5 & 8
Table 2 Levels of IFN-y, IL-4 and IL-5 in supernatant of BALF in each group
(z=+xs, ng/L)
Group Dose (g/kg) n IFN-y 1L-4 IL-5
Control 10 30.08=+4.01 12.114+1.51 15.2544.07
Untreated 10 18.77+4.01* 23.30%12.04" 40.15+10.02*
DM 0.002 4 10 44.43+19. 39 11.714+1.59 18.2943.97
SAD-S 4.4 10 42.68+16. 89 30.12+23.51 21.93+9.78
SAD-L 8.8 10 62.09+35. 64 19.974+13. 81 19.8049.71
AP]-S 7.4 10 17.7043.19* 16.04414.09 26.87+18.93
AP -L 14.8 10 66.43+20.104 14.72410.02 7.66+3.200848
API-S 13.4 10 19.08+2.32* 12.2742.60 19.02+1. 64
AP[-L 26.8 10 29.02+11.60 11.5740. 62 9.05+2. 324
APII-S 4.8 10 59.20424. 30 21.39+14.48 21.67%£16.70
APII-L 9.6 10 65.72+38. 40 19.774+15.62 14.69+8.98
* P <0. 05, vs control group; & P <0.05, &4 P <<0. 01, s untreated group.
#3 RAMBREZLTSIER
Table 3 Scores of pathological change in each group
(z=xs)
Group Dose (g/kg) n Pathological change score
Control 10 1.00%40.71
Untreated 10 5.00+1.27**
DM 0.002 4 10 2.00£0. 7944
SAD-S 4.4 10 4.20%+1. 30
SAD-L 8.8 10 4.80%2.08
AP]-S 7.4 10 2.8040.762
APT-L 14. 8 10 3.10+1.88
APII-S 13.4 10 2.20+1.6144
AP[-L 26.8 10 2.5040.714
APII-S 4.8 10 2.70%1. 204
APII-L 9.6 10 4.20%2.51

** P <0.01, vs control group; & P <0.05, &8 P <0.01, vs untreated group.



* 358 h RS SR 20004E 4 HE T4 40 Journal of Chinese Integrative Medicine, April 2009, Vol 7, No, 4

Bl HEHAAXNASMESRE(EEEHNM, <200)
Figure 1 Pathological changes of lung tissues observed by HE staining (Light microscopy, ><200)
A Control groupy B; Untreated groupy C; DM group; D; SAD-S groupy E; SAD-L groupy F; APT-S groupy G; APJ-L groupy H; AP -
S group; I; APTI-L group; ]J; APII-S group; K AP[I-L group,

3 W i

W I e — et BB R 9 T B S A P i 4R
S SRR . B BIEE T WRE 41 (T helper, Th)
PiFP A Thl,Th2 b4 4 2 o e SRR i B R AL
i, Th2 41RAE $hRak T R BOEE NG AR I 4ESR
BraE 20, b HoR A I B 51 A I JenT 7R 0
A R PR R R . e R A B
i e R L TS AL S R A G R B b R A i
BHEE, B RENRIO bR A £, g

R G IR I A B L S S ih R L R 4 xR
AT 76508 H AT A AR O U T O
BE |RELEUPENARBRNET, HER
AL R IR, B 2 M MR FE AR AR AT W AR R I
R EERNEYRAZ—.
UL % AR/ RS2 /5 BALF
H G A e ECE 4 R v R 4 Y ) S e
TR M R 4 e 3% ool 20 B O B B ( P <C0. 01D,
£ 52541 BALF s o 40 i 250 e P 20 41 0%
A, BRHE AP I b N AR E S AR
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Z(P<0.01),

K BALF ¥ W 5 40 s Bl F IFN-y.IL-4,
IL5 FERAMUAIR, SIEH X BA L, EAH
IFN-y & & B ZRA%, 1 IL-4.1L5 S BRH B EAS
(P <0.05, P<<0.01), BR APT-SH, K A4
IFN-y S EREAAT &, K APT-L A5
HHEERABHIT¥E X (P <0.05), B SAD-S
HoHFRGH L4 SRBEEMARK. SAH4H
IL-5 & BB B BEAK, b AP T-L 41 AP
I-LASBEBARBERFARITHFBEL(P <
0.01, P <<0.05), UiHAEY: RSV FEE I A Thl
BRI, 5 KB4 B 5T 45 R AE MU, BIFE OVA 3
B B4 T Y RSV J& Thl B 4 5E I 4]
Th2 B R R B, Th2 BI41HHE 7 K &Rk
WHLEATE OVA B &4 T RSV B fmik Thl
T S8 0 F2 B B[R] BE 3R T Th2 BARRER L. AP
Xf Thl,Th2 B RAEHARHEMEMH. Bk, RATH
W, AP 11 7 RE 3 5o A AP Mk 40 B B 2R T R 3
R AUEE N , 4R 7 v L 0 D T BB R R B TR B
F4) 5 41 D

AHEF KA OVA B RSV R YL i 77 B L)
il T St B R N RS AL JE SE = i
JRefe#F Thl/Th2 W # k& V-, % i < 3E RIE
BilbBEm p i — 2 R R IR PR R AEER
I R IO FH T 5%
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