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ABSTRACT . AIM To research the antiasthmatic effects of Zuogui Pills, Yougui Pills and Yupingfeng Powder
and their mechanism of action. METHODS Male Brown Norway rats were randomly divided into five groups.
OVA was used to induce the model of chronic asthma. Five groups of asthmatic rats were given Zuogui Pills, You-
gui Pills, Yupingfeng Powder by gavage once daily for 14 d, respectively. The normal and the model group were
given normal saline. Penh value, serum Thl, Th2 inflammatory cytokines, and CROT and ACTH protein levels
were determined. Pathological changes of airway remodeling were measured. RT-PCR method was used to measure
the expression of CRH mRNA in hypothalamus, and TGF-BI and Smad3 mRNA in lung tissues. RESULTS
Penh values of Yupingfeng Powder group and Yougui Pills group were significantly lower than that of Zuogui Pills
group. The Thl inflammatory cytokine of Yupingfeng Powder group was significantly higher than that of Zuogui Pills
group, while the Th2 cytokine was significantly lower than that of Zuogui Pills group. In Yougui Pills group, only
IL-5 was significantly lower than that of Zuogui Pills group. Serum CROT, ACTH protein and CRH mRNA of Yup-
ingfeng Powder group were significantly higher than those in Zuogui Pills group. No significant difference was found
between Yupingfeng Powder group and Zuogui Pills group with regard to TGF-BI and Smad3 mRNA. Smad3 mRNA
of Yougui Pills group was significantly higher than that of the model group. Airway remodeling was significantly re-
duced by Yupingfeng Powder and Zuogui Pills. The number of goblet cells in Yougui Pills group was significantly
lower than that in Zuogui Pills group. CONCLUSION All the three formulaes possess significant antiasthma
effects. Regulation effects of Yupingfeng Powder on Thl/Th2 balance, HPA and TGF-B1/Smad3 pathway are
strong. Compared with Zuogui Pills, Yougui Pills possesses weaker TGF-B1/Smad3 regulative effects and stronger
HPA regulative effects.

KEY WORDS: Zuogui Pills; Yougui Pills; Yupingfeng Powder; asthma; mechanism
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CTEmE, 28 (£ Sigma AF]); [ H
MerE e (2N AE Y R A BRSTAE A W] ) 5 T
izol 1] (INIEEK Invitrogen A F]) 3 SNEE, LB
(IR & E 0 A R " T A ) 5 48k
AT F (£ E NatureGene Corp); NE-U17 HIREK
Wl I EEZE ey ( HZR Kyoto /4 H]) ; BUXCO /)
SYIIRe TCRN BRI RS (5 Buxco 24
F]); MICROM HM 315 g 3 U] AL ( SLRRAL AR X
# [dent] ABRATE) ; MSDO K Bl 2 it &
( 2£[E Meso Scale Discovery /2] ) ; K IgE ELISA
W& (K GenWay Biotech 24 H] ) 5 KB JF
fiil ( corticosterone, CROT) Kz Ifil 3% {2 "B - ¢ ;&% &
% (adrenocorticotropic hormone, ACTH) ELISA
W& (SEIE Sigma A7) ; N-180M XUH A= 4
B (TR R AR AT
2 FiE
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H, WIRRARCH S . S5 0k s R e odsr
1 P M A R0 A A 4 25 443 B T O
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WELARFLWA OVA SIEICIET T % . OVA |
R TAE AR K, BREWRIE 10 mg/mL, <iF
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3 min) & Penh {i, i S M DL S AL S
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% (adrenocorticotrophic hormone, ACTH) 7K,
2.5 KRAMLLAET Ll RT-PCR #ml B2
KBBIAITHLUN T AL, S SCHk ik s |
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(IEABI# 5° -TGCGCCTGCAGAGATTCAAGTCAA-
3, RIBI ¥ 5° -AAAGACAGCCACTCAGGCG-
TATCA-3", 279 bp). Smad3 (IE [ 5% 5° -
TGAGCTTGAGAAAGCCATCA-3’, a8l ¥ 5° -
TGTGTCCCACTGATCTACCG-3 *, 216 bp). CRH
(IE B9 5° -GTGGCTCTGTCGCCCTGTCT-3
& 15 8l ¥ 5° -AGCAGCGGGACTTCTGTTGA-3 |
277 bp) . B-actin (F A 54 5° - CCTGTACGC-
CAACACAGTGC-3", Z[mB|4¥ 5" -ATACCCTGCT-
TGCTGCTGATCC-3’, 207 bp), RT-PCR 17 40
MG, TERZAFWT : 95 CHIAM S min, R/
95 CAFME 15 s, 60 “CiRk 30 s, 72 °C ZEf§ 2 min,
27 BT
2.6 Ziitodr BAELDCFIHME £ AnERE (v xs)
o, SPSS 13.0 A4 it ab B, dHla) Feds R A ¢
o, P<0.05 M h2ERBE, P<0.01 L HhER
ITE N
3 #R
3.1 AR mMm LR SRR E S H
KEAGER N, a0, FBARZ KR Penh
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*1 BAARKEPenh{l (xxs, n=6)
Tab.1 Penh values of rats in different groups(x +s, n =

6)
2H ) Penh/%
IEHH 1.06 +0. 32%AA4
R 2.54 £0.79 **4
ZEVAMLEAH 1.73 £0. 60 **
FAALH 1.55 +£0. 14 *#A
BN 1.28 +£0.2] *#*AA

. SIEWHLE, P <0.05," P <0.01; 5EMALE,
¥P<0.05,%P<0.01; S5Z£HML4ILE, 4P <0.05,44P <0.01

FLTHAIH (P <0.05 5 P<0.01), HrEp5
KA (P <0.01) FAFHILA (P <0.05) B3
T LTI

3.2 MALBREFURER HHAREIMGHLY

PASHutt,

Massonefs, Z2 L

Py fa gE L UL 1, AR A K BRI L U A
(G AN, ST, 3R BRI S T
BER,

S AUBE I R ) R A% A K R ARCRR 4 e
JE T TURR T AR LA KT T RIS IS RS JRE B, &5 21 WLk
2, EREXELAF AL, SRR . IRV
FURUMIR 40 M 450 0 35 (K PR 24 (P <0.01), H
FRSE ML AL B AR A M A 3 e TR
4 (P<0.055¢ P<0.01), AZEIH LiktgrsY
BEBETFEWY4 (P<0.01), IZMFEAY
(P <0.01) o A VAL FRAR G E 2% T 2205 AL
¢l (P<0.05), HAfgbrB & TAEILA (P<
0.05) .

ESN €

ABEAA

Bl BEARKRMALFEERR (x200)

Fig. 1 Histological images of lung tissues of rats in different groups ( x200)

*r2

BHEARSRERMEEEIE (Y5, n=6)

Tab.2 Airway microstructure data of rats in different groups (x s, n=6)

A5 U IUS S/ pm BT E/ wm JE SRR BY (pom? - pm ™) PR AR (x500 1)
EHH 3.17 £0. 64*4 A 0.77 0. 2144 0.46 +0. 1344 1.03 £0.29%A4
TR ZH 9.61 +2.13 A4 2.28 £0.39 44 1.15£0.22 A4 19. 14 +4.08 *A4
AL 6.15 £0. 37 ** 1.45 +£0.29 *# 0.76 +0. 17 ** 9.12 0. 48 =
FEYEBIK:) 8.22 +0. 59 4 1.74 £0. 32 **4 1.09 0. 24 4 7.01 £0. 53 **#A
R 4.28 +0. 4] *#AA 1.20 +0. 13 *#4 0.50 +0. 02%4 3.94 £0. 8] *#a4

TE: HIEWALLE, " P<0.05,™ P <0.01; SEMAHE, P <0.05,%P<0.01; 5AITAHILE, 4P <0.05,44P <0.01

3.3 A XammieR Tl R A KRG
Thl, Th2 SAELNMEH T IKF-, S5 W% 3, Bl
ZH KRR M YE Thl 5 5 40 g X+ & 35 % T 1E % 4
(P<0.05 5% P<0.01), Th2 4E40Ma K 02w T
IEHA (P<0.01); EBEREBEA KR Thl A
YA TR T AL (P <0.05 5 P <0.01),
M3 Th2 R AE 40 M R 7 W F K FRIAIA (P <

1122

0.01); I, AV IL-1p SHEAIH I & 2
5, AU LS BER T AL (P <0.05),
2 HHAMAAE AL TR PR 2R (P>0.05),
3.4 2% CROT. ACTH /KF % F % i CRH mR-
NA 52 252 RH ELISA 37 &5 K Bl CROT,
ACTH /K3, >R RT-PCR il i€ KB F Mk CRH
mRNA % ik K, BRI 4 CROT, ACTH /K 3F Al
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Tab.3 Serum protein levels of inflammatory cytokines of different groups (x +s, n=6)

- Thl #EEAMEAE T/ (pg-mL™") Th2 #EEAMEA T/ (pg-mL ")
IL-1B TNF-a IFN-y L4 IL-5 IL-13
IE#H 4 81.7 +9.3%4 53.0 +6, 8*44 22.8 £3.2%44 1.2 £0. 3%44 50.1 +7. 5%A4 0.7 £0. 1#A4
K 69.1+7.6" 16.6 +3.2*4 4.1+1.2%4 7.5+1.4"A4 215.7 £18.7 *AA 4.5+0.54
ZeF AL 72.9+10.2* 22.7+1.9%# 8.6+1.7"* 4.5 £0. 8 171.5 £10. 1 *=# 3.4+0.6**
FHAAH  73.5+9.17 25.4 2.8 9.3£2.3"* 4.1£0.5"" 143.6 £ 12. 8 A 3.2 £0.4**
ERXEA 77.1+10.87 37.2 +4. 6 AL 16 4 42 0 AL D 740, 2 HA 114.9 +15.2 =#AA 1.8 £0.4*#AA

H: HIE#ALE, " P<0.05,™P<0.01; S5 LE,*P<0.05,%P<0.01; S5 ILE,2P<0.05,44P<0.01

CRH mRNA B ZL TIEH A (P <0.05 8% P <
0.01); E 5t KU k41 CROT, ACTH /K V- fl CRH
mRNA 3% 5 TR (P <0.01) F1ZHIL4
(P<0.05 5 P<0.01), 5SIEHWALEZFER
(P>0.05), ZEJA3L4 CROT /KA1 CRH mRNA
F THRIUA (P <0.05), AJAHLLA ACTH K-F
I CRH mRNA 25 TZAAAL (P<0.05), 45
R4,

®4 XARMiE CROT, ACTH /kE R T Ef% CRH mRNA

KFE (xxs, n=6)
Tab.4 Serum protein levels of CROT, ACTH and hypo-
thalamus CRH mRNA of rats in different groups

(x+s, n=6)

CRH/ CROT/ ACTH/
205 . . 2
B-actin (pg-mL™) (pg-pl” ")
EwRH 4.46 £0.537AA 1 72 +0.26™A 3,19 £0.44%AA
AL 1.99 £0.11*  1.04 +0.19*4 2,06 +0.29 **
FEVAILAH 2.51 £0.40 "% 1.55£0.23*%  2.15%0.16*
FUEHIAH 3.37 £0.41 *#4 1,62 +0. 16"  2.47 £0.20 **4

EPFAGEAL 3.92 £0.32%44 1,97 £0.20%4 3,25 +0.27%4A4

W HGIEWULHEE, P <0.05," P <0.01; SHIAALILE,
P <0.05,%P<0.01; SZHALAH L, 2P <0.05,44P <0.01
3.5 M4 TGF-BI. Smad3 mRNA ¢ % ik RIT-
PCR 5 K BRI ZH 40 TGF-BI F1 Smad3 mRNA ik
K, S5RULIE 2, BRI K R4 TGF-B1
Smad3 mRNA F£E/KF B E R TIEFAH (P <
0.01), ZEVHILZH A E BE W B TGF-BI Fl Smad3
mRNA & ZE L FHEIARIZ (P <0.01), fHALA
Smad3 mRNA I ZALFHIAIE (P <0.05), B3
T AEILA (P<0.05),
4 ITER4EIR

B R NE  PEE AT | A I N ) S
RURRIE . i, AGE H 8 2 BRI S IE U LA
LRI R | R TR LA AR A e 2 o
AEBFSE R, Thl/Th2 2% M. HPA Al 4 il DL &
TGF-B1/Smad3 i@ f#% ¥ 2 5 1 B Wi 1 & £ 1K
JEHCIT g 2 HPA 0 ) B O TR
Thl/Th2 24 JF A 2 —" 0 A 1718 s 75 12

IEWA #MAEHA ERAE HEAE  ERXAB4A

miEHAE «AUE wERARE =HARE ERFXEBE
2.0 aa

H%

1.8
1.6
1.4
1.2
1.0
0.8
0.6
0.4
0.2

0

mRNAMI R F &K T

TGF-B1 Smad3

W SIE#MANK, *P<0.05, P <0.01; SHERAELK, P<
0.05,™P <0.01; ST A, 4P <0.05,44P <0.01

B2 &HEKRAMELR TGF-BI. Smad3 mRNA FKikkE
Fig.2 Expression levels of TGF-B1 and Smad3 mRNA in

lung tissues of rats in different groups

PERAEIRAS T, (2 J0E N7 & So 25 HPA il o)
BE, BEERAEMITER, A2 HPA B gE ™ 4
i, BT A B R A R 2 RORE R TR K
i TGF-B1/Smad {538 i 2 < 18 H 9 Y T
BEHLHIZ—, [FEF TGF-B1 %t Thl/Th2 J 4 1 %
S 19 A % e LA R 02 T L 3 Rl

TEWEI A % B AR S 2 M G R
TAWFST LA TE 0 P AR S o 055 B 2 g4
FREN T 220 (HNEBATT) . AL (R
J7) . ERXBEL (HVTT) SR GO .
SRR RISy ER B R iR A ST IITE
MIRCT . L TR, —HE AR,
P, BFFEr, 2 gy sl Ll 2l 288
AL T 227 MU AR R e AT T AmifEdb . T
ERNECG ZE0AH . A VAIREEAEARIR 258, DA
I DA PR 4 TR S5 S 22 AL . A DA AL AT
e, B4, TR RS I A R s
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PP HLAGE SO it 202X TGF-B1/Smad {5 53 F§ A7
TERZ W, P e T e8I sE 773k iR 1,
BT A 2 A 0L, 3 Fhad Jy o ml RIS A K B <X
T N, I AREE S, o R R XGOSR R
I P A A A R et A VA LR R
SN A AR s A2 R 0, (R ASE - i LR
B RRAREEE | DO AR B e E AR T A
VAL o $R =25 02 W g 41 1 4 FH AR AL AT g
AR

S — X e T 3 AP X Thl/Th2 - |
HPA % & TGF-B1/Smad3 il BRI, LI =&
PP M E LG 22 57, WIPRF AT + BB
B (I T 5 O 2 g £ ) L AL + T R KUK
(i TH PG 8 ) BE A Rr FHL, &
BLf5 15 AL 20 M B0 HPA Sl 0 I #1 TGF-BI . Smad3
mRNA 3 35 7K F F A%, 5 ek 4Rl — 850
OVA WUk J5, KB Thl 43 5E 41 i 8 7 i 25 BRI,
Th2 JEREAHML R 0 2 T, 13 Thl/ Th2 J A,
SR/ Ci STEA T T G

3 ~4 KK 2 AT 0, £ BERE Thl/Th2
A . HPA i % TGF-B1/Smad3 i J& 1 EA V875 1E
I, HAXd Thl/Th2 P HPA gl (% 98 5 1 H1 3
m T AFALMAIE AL, XF TGF-B1/Smad3 18 # f
TAEM S A ITC W 22 R, = E R KOS
HPA S5 15 5 SR i 45 31—, 24
ot s, WICHAT ZGEER, Xl forks
i TGF-B1/Smad3 38 i HAT T VE >, At
W 57 X b o6k TGF-B1/Smad3 (14998 15 VE FH 7T Bk &
T A G,

X He 22 A ALFTAT VA AUXF Thl/Th2 P . HPA
1 X% TGF-B1/Smad3 3 }% (Y 52 W v] UL, 725 X
HPA i 38 5/ L R T A L, X Th2 &5E
AP A7 -5 /R AR BT A L, B
FEHXT TGF-B1/Smad3 18 #% I 5 WA 1EH, 1%
AR TGF-BI . Smad3 mRNA /K528 T4 A
M. EA SCEREE, Z2FHLxF TGF-1 BA T
VEI, SARBFICSE AT,

RSN, RS STE, JBT
AL ZIAE, HHEBNS . ANFaREE Tkt
TTIRYT o B i R 0 i ) A Bl 02 027 i 5
ANERIE . OVA 3R 3 37 1 2 i K BRAE 7E HPA
IS, HAT 2R R AT A T B BH R IR A
AE o TBAR P BE T 58 LA g B B e 2 12 i 3 AR
ARG o PRI AT U AL HPA il iy 4 45 £
1124

S T A2 A A h E e, E A UV A
BIZ44y, %F HPA it BAT BB, HR
DRI AN 2 . DA e B B A B2 4347 1T i 5 9 B A
FeZEVARATTHG ORI AR 2
TR IR, — 07 T A R4 LA G 6
25kt, TTRER LA AR, HPA S5 75 i 5 A
(EATY TG HE— 25 B9 PR 5 B ST A7 X5 HE 43T o

ZE BRI, R XUHICHT 2 W A T 40, L X
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