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W OE A RARR EBORR T SFIRT A RARRI SHExE I R K R S A a9 IR AR R o ik R R BB R B
HME S HEET, ST BB IR D F R A8 AR, R A S B R I A B LRI, AT A RRAR £ BRI T e RR L SR IR ] |
RIBCRE AR BUR BB ATHRAL , F AT I IE RIS, H 80 R A SD K R KAAL A = G 40, A4, A JRARAK . L & 7 2 20(350
7001400 g/L, %4 25 231 ) Ao A MR S HBAK P ZH H) E40(24.5.49 .98 g/l de A 25 Fit) 410 R, hE gush, LA EM KK
B R KRR 10 mL/kg AMEEAR AR1K,EH15d, AFI6RR, ZOAPEEARRASEETFEK, LL2EHERA
YR BMESE R, FR1K,E510d, WREE K R —AE N, RS, I 4 16 3K =B ok BB £, 0% B 2 sk ) 2t
s iE D-AHE B b (GAS) B E A (VIP) &%, 4R AWK SRR T L AR 1:10(g/mL) FRIRAT ] 45 min,
RBUR 80 C RIURH 1R, BiERBER BT, 3R ZHERIESF A 7.43% .7.64% ,7.80% (RSD=1.01% ,n=3).
B R E QUM A B AR R BT KRB ABHE RERNFRR, AR RS AhE D- RS EH R sau
REB(P<0.01), KA thE, SAHARXR LRRERH R G A E, Bk Aasha) LA & A X R RREARE
20 K R i D-RAE 45 3 52 B 4 38 BT R 4 25 9T 2 338 e (P<<0.05 %, P<<0.01); 5 2 & A v 4k, B 28 K R AR T 3 Ao fn iF GAS
A3 B E AR, s iE VIP A% B 538 (P<0.01); 5 LA 04, A Bk b 7 4040 A BRAL S B IK S A ZH KRR B AR
A BRAR A B ) B e A RRAR S AR P A B K R S D-ARobE .GAS A5 34 3 m, A BRAR &R E AR A R S REAK P A B
28 K Ao ik VIPAE3) B EHEAK(P<0.05 R P<0.01), %5t AEALM ML SRR I LB E TIT, EWRKR L S4ETHYS T
W SR R A K R 9 Wil ) Ak, X AR AR A T Ak 55 LR BiE GAS VIP BT 5 ik A % .
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Study on the Optimization of the Extraction Technology of Shengmaiyin Polysaccharide and Its Regulation
Effects on Intestinal Function of Spleen Deficiency Model Rats

YOU Yu',LUO Lin*, CHEN Zhejie*, LIN Meisi’, XU Heying®, XIONG Bo”, FU Chaomei”, XIE Tian’(1. School of
Public Health, Chengdu University of TCM, Chengdu 611137, China; 2. School of Pharmacy, Chengdu
University of TCM, Chengdu 611137, China; 3. Holistic Integrative Pharmacy Institutes, Hangzhou Normal
University, Hangzhou 311121, China)

ABSTRACT OBIJECTIVE: To optimize the extraction technology of Shengmaiyin polysaccharide, and to investigate the
regulation effects of Shengmaiyin and its polysaccharide on intestinal function of spleen deficiency model rats. METHODS: The
contents of polysaccharide were determined by phenol-sulfuric acid method, and the extraction rate of polysaccharide was
calculated. Using extraction rate of Shengmaiyin polysaccharide as investigation index, singel factor and orthogonal tests were used
to optimize material-liquid ratio, extraction time, extraction temperature and extraction times of Shengmaiyin polysaccharide.
Validation test was also conducted. Totally 80 male SD rats were randomly divided into blank group, model group, Shengmaiyin
low-dose, medium-dose and high-dose groups (350, 700, 1 400 g/L, by crude drug), Shengmaiyin polysaccharide low-dose,
medium-dose and high-dose groups (24.5, 49, 98 g/L, by crude drug), with 10 rats in each group. Except for blank group, other
groups were given Rheum palmatum water decoction 10 mL/kg to induce spleen deficiency model, once a day, for consecutive 15
d. Since the 16th day, blank group and model group were given isovolumic water intragastrically, while other groups were given

corresponding drugs, once a day, for consecutive 10 d. The general status of rats and body weights were recorded in each group.

A A5« P01 08 TRV 55 H (No. 1| 20 (20171819 The serum contents of D-xylose, gastrin (GAS) and

2_187B0194) vasoactive intestinal peptide (VIP) were detected by
KR ST AE . WESE - 25 b3 R R T phloroglucinol method or ELISA. RESULTS: The optimal
FL3:028-61800064, E-mail:415416295@qq.com extraction technology of Shengmaiyin polysaccharide was
# RSV O W BRSBTS ) R ) material-liquid ratio 1 : 10 (g/mL) , extraction time 45 min,
B s fafheE R ESEA Y . B E . 0571-28868269. E-mail - extraction temperature 80 °C, extracting for 1 time. Results of
xbs@dljg.sina.net validation test showed that extraction rates of the
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polysaccharide in 3 times were 7.43% , 7.64% , 7.80% (RSD=1.01% , n=3). After modeling, except for blank group, other
groups suffered from loose stools, thin body and reduced food intake, and the body weight and serum level of D-xylose were
decreased significantly compared with blank group (P<<0.01). After last medication, above symptoms of administration groups
were improved to different extents. Except for model group, body weight and serum contents of D-xylose in other groups were
increased significantly than those before modeling or before medication (P<<0.05 or P<<0.01). Compared with blank group, body
weight and serum content of GAS were decreased significantly in model group, while serum content of VIP was increased
significantly (P<<0.01). Compared with model group, body weight of Shengmaiyin medium-dose group and Shengmaiyin
polysaccharide low-dose and high-dose groups, serum contents of D-xylose and GAS in Shengmaiyin medium-dose and high-dose
groups and Shengmaiyin polysaccharide low-dose and medium-dose groups were increased significantly, while serum contents of
VIP in Shengmaiyin groups and Shengmaiyin polysaccharide low-dose and medium-dose groups were all decreased significantly
(P<<0.05 or P<<0.01). CONCLUSIONS: The optimized extraction technology of Shengmaiyin polysaccharide is stable and
feasible. Shengmaiyin and its polysaccharide contribute to the recovery of intestinal function of spleen deficiency model rat, the
effects of which may be associated with the secretion regulation of GAS and VIP.

KEYWORDS Shengmaiyin; Polysaccharide; Extraction rate of polysaccharide; Extraction technology; Orthogonal test; Spleen

deficiency model; Gastrin; Vascoactive intestinal peptide; Rats

Ak PRI 7 E T e KOT R (E
FRRUD) , 7R TIATIE WG iR AR K B
(T | F IS SNE et S22 Y7 S S AT
LA o Z TR BRI R R SR A, E Ok
BSOS E HT, ARG St 24 e
MAEPGIETT I3 o A DKL T5 o NS Ch il i 21
Z7) A IR TSR0, i B —E
PR RT, N2 2 RE 08 vt R AR B R B Y 1 1
AR SR ™ 22 4 220 (MDG-1) X Bl s /s BRURIEE A PR
/N B M 38 Tl 2 2 A 1 AT — s AR 1, T
IR it A A A 7 5 T A A TR /)N B 1 i T 22 A
P, A I 18 4 A T ) BEAE™ s TR 20 AT ks 59U
W 5 | A ) /) U T8 288 B A A [ s i A g 2 L
AT BT AR SR, H AT 56 A2 B TR S 2R
TEIRE AR ARS8 R ILARE . it AWFFEAEDL
LR BKAR BRI 20 R b, DAL AR R B Ay %o
G B EET R KR R HE 22 MR DAL R kT S0 1 T AR R L
R AR AR AR , F40 25 2R P8 X0 R U il
TR, D207 i — 2T AR R S %

1 w8
1.1 {us8

Varioskan Flash 2.4.3 #4322 T A8 EpR Y (55 H
Thermo Fisher Scientific 23] ) ; U-1810 YL 4h-n] L4356
R (b 5035 b A AR A PR 5T4E /A F]) 5 Alleregra
X30R 1 Z Dy fig & 2 H v R 5 O AL DL 7 8 A R R
HOPEDAHRAHA],

1.2 ZH5iRF

LB (HE 5 : 1602008) | # A& Mk A (HiE5 .
1604042)  FBRF K A (L5 : 1603102) K&K A (it
5 :1606080) 27 |7 P4 187 far 46 H 245 0k 7 IR A A7 PR
) 5 R AT R O 2 e A R A BR 2 L ik
5 :MUST-17012905, 4l [ : =98% ) ; D- AME (R HSFL
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A TAR5 T, 45 : 2015080101, HiAK : 25 g) 5 D-A M
AR & (AR =Bk, 1L5:20170111) . H WK (GAS)
AR [ K SR e W R 2 (ELISA) i, #it %5 .
201701137, I 45 1% M % K (VIP) 3455 & (ELISA % , it
5:20170113) F90 [ R 5 A AR ) T AR 55 0T 5 U
T R S LRI 34 R 4Bl 7K 2K o
1.3 zh#¥

SPF I SD R R, 7 JRI , 1A 5T & 200~220 g,
W o8 i A S 56 3 A BN R [8h i A 7= V8 T ik
SCXK(JI])2015-030]s
2 FiEEHR
2.1 BRAFEIE
2.1.1  XPRESRVEV RSB PRI 8 0 S 1
WX R 5 10 mg, B T 100 mL B, K S E 25
PRV BE R 0.1 mg/mL B3 AT BT BE SV
2.1.2 HHSIEW FE L 12 1 A L BIARIRZT S
FE IR FIRASdEw IRA, IR R 3R H
18 HE (L& 25 b B A ) IR R L , g/mL, T [RI42
B2 WK, BRIK 45 min, $2HUREE R 80 C. $RBURIEN S,
B IF AR ZE R e AR 2 R ARFG 17% , i 4 5 R FL
95% LB, F 4 COKF i E S E , g KK
Pt NI BRI (45 2 1K) , R R T e, B AE IR
2. R ERE R Z 05 0.5 g, K g2 25 2 100
mL S S IO, RS S R
2.1.3 SENIRER  LOKVERZS X R
2.1.4  BRRR-EMES W BUETR 0.1 g, i 80 % i FR i T
100 mL, %5 fif , RIFS (BUHERD) .
2.2 ERRESESENEFENETL

R PR R B 75000 2 A AR 2R B 5 o
2.2.1 PrRAfEMZRZH S B R ER2. 1.1 TR A
AR IR S A 0.4.0.6.0.8.1.0,.1.2.1.4.1.6 . 1.8 mL &
BB, K ZE 2.0 mL (BT E S 0.021 0~0.094 5
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mg/mL) , RS 5 AT BC i (9 B 1% - BT 75 K 6 mL, T
WU R 20 min i, BUE iR R KRR AT E =,
KIS AM-RT WL A3 NG EETH T 625 nm i b W Wz e B
D) 2 W R VR (v, mg/mL) g R AR B IR WACE (1)
DAL BR R TR AR [ A5 8] H 7 #2 h y=28.36x — 0.042
(R?=0.999 3) , 45 5L 3R B A5 A A Gy DO o ot Yk 85 2 P S [l
70.021 0~0.094 5 mg/mL.
2.2.2 NEERAIS RS EIC2.1.17 I A X R
AR 1.2 mL RO K ZE 2.0 mL, #2.2.17 5
Ty VR AR R A R 6 Uk, AR AR
WEE Y RSD K 1.25% (n=6) , WL ESHE S5 B LT
223 RoEtERAE B EBC2.1.270 N RS TR
1.2 mL, 7K % 2.0 mL, #2“2.2.17 35 Jy 32 40 3 5 F &b
RIS A9 1.2.3.4.5.6 h i g io i o 5 51, 4 b
W2 E i RSD 1 1.35% (n=6) , T WL W VA W AE 6 h
RS E M R4
224 HEMEAE BR&SAMIKAEE, L6, %
“2.1.27 R Jr vk A A A A TR R R T L2 mL,
JKZE 2.0 mL, 4% 2.2 17 50 J5 Ak 3 0 s L i g 5
TR . S5, AR TRV RSD 2l 1.83%
(n=6) , RIUATILEL MR
2.2.5 MAEENCRIRES AR R EC2.1.27 0N 2
T B A 0.5 mL, 2 64y, 4 B A R AT BT
HE SRR 0.5 mL, /K 2 2.0 mL, $#2“2.2.17 31 F J5 g sb
FRIFI e FC SRS TR RIeR 25 R W3R 1,
F1 MERKERRIEER(n=6)

Tab 1 Results of recovery tests(n==6)

B R, mg AR mg TWEE mg EERCK, % FHYMERER, % RSD,%

0.043 1 0.0500 0.0915 96.80
0.0431 0.0500 0.089 4 92.60
0.043 1 0.0500 0.088 5 90.80
0.043 1 0.0500 0.090 2 94.20 10 210
0.043 1 0.0500 0.0911 96.00
0.043 1 0.050 0 0.089 0 91.80

2.3 HERKRESHERREITE

U kAR 2 e, 452,27 0 N e S R
Fe R AT Z PR BOR  ZHEPRIOR = Vin/mx
100% (ZXH, o AT HE TR B, V) R SRR S I AR
T n RS REAEE, m M2 ) .
24 ERKRSERBNIZISE
241 BHRAFRAE (DR HRE1:2: 1/
BIRGBEFRIAL S F 4 R IR R 5 07 IR G, LK
BORFFRI M G 1:4.1:6.1:8.1:10.1: 1242HL 2%, B
YK 45 min, $2BOREE R 80 °C . HEBUK R “2.1.2" W F )y
P ONSRBURIENL IS , & TR, T R AR |, 2
“.27WR kI E M, PR 2.3 TR A
ZHHRBUR 25 RLE LA, IR LA AT, A Rk £ b
PERCK A KM AR B3 o &, SRRt 1: 10 )5
TR, BOEEER L 1:6.1:8.1: 10 1T /5 4%
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FZ,(2) FEIURE a] - F2 BT FE 1220 1A Ho f9DRS 28 AR AL
% FA A TIRA 50 IRA, LK ORI Rk R
Eb 18RI 2 Y, BF AR B 1] 43331k 30,45 .60,75.,90
min, $EHGERE K80 °C. FRBURHE“ (1) "5 AL I
HT R 2R BCR , g5 UL 1B, & 1B Al AT, A ik
AR I Bt 5 P U [ %) S 1T T v, 4 B B i) oy
60 min /& ¥4 T AR, BOE BRI ] 30,45 .60 min #E17
JE 85 (3) SR BRI A& b 1220 L HL RS 2
LTS 4 HWRTFIRA 500 IRE, I ERBUA %
R HE 1 8 HRBL 2 ¥, 3K 45 min, $EHUEEE 4514 60
70.80,90.100 °C. $EHCFE" (1) Wi R AbEE e FH1 T
ERHEBCR G5 R ILIE 1, i LC RSN, A Bk ik 2o H
PRI I 0 T =5 e T B, WO R AR IO 70
80.90 CHFTIREEH 5, (4) FEMOREL  FeJFid b 1:2:11
IR BRI S 4 IR TR 50 IR AL LA
K Ay R B 7 3 R L 12 8 4R FIERE 1.2.3.4 57K, B
YR 45 min, $2BORE R 80 €, HEMUR L (1) 7T T 4b
R0 IR 2 R R 45 L UK 1D, A 1D A]
ST, A DK AR 22 W B i o B BB 5 1 i vy, 24
PRI BCH 4 WG T VAR G55 % IR I ,
PERARIOREL 1.2 3R TR g% 5%

o

5
20 30 40 50 60 70 80 90 100

7.0 8.5

X 875
6.0 .

%65

5.0 =55
)

: 45

IR, %
-
=1

835

1:4 1:6 1:8 1:10 1:12

B (g/mL) it i), min
AR I BRI 1]
7.5 7.5
S65 =65
45 B 45
% 3.5 B 35
2.5 2.5
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EE,C PRI,
C AR D SRR EL
Bl BERIEKIR S ERINENRI
Fig 1 Effects of each factor on the extraction rate of

polysaccharide

2.4.2 IEAE AR 2,407 IR BN R 00 AR A

T, U Z BRI BCR PR F8 b, SRR EL (A) BB R]

(B) F2HUEE (C) BB E(D) X 4RI THLR,

K La(3)IEACI IR ¥E Z BRI T 20, FLR & 5K

L2 2 AR S 25 R L3 3, 224 a R W2 4.
#z2 BEZESKFE

Tab 2 Factors and levels

KF : & - -
A,g/mL B, min C,C D,k

1 1:6 30 70 1

2 1:8 45 80 2

3 1:10 60 90 3
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®3 EXREZITESER
Tab 3 Design and results of orthogonal tests

45 A B C D BIRRIE, %
1 1 I 1 1 447
2 1 2 2 2 541
3 1 3 3 3 558
4 2 1 2 3 6.21
5 2 2 3 1 121
6 2 3 1 2 39
7 3 1 3 2 54
8 3 2 1 3 469
9 3 3 2 1 758
K 15.52 16.10 13.08 19.32
K, 1740 1743 19.26 1481
K 17.69 17.08 18.27 16.48
R 0.72 044 206 150
R4 FEDWER

Tab 4 Results of variance analysis
[EES fz¥Ji il ¥l F P
A 0.93 2 0.46 0.27 >0.05
B 0.32 2 0.16 0.09 >0.05
C 135 2 3.67 212 <0.05
D 347 2 1.73 1.00 >0.05

1 Fos(2,2)=19.00
Note: Fos(2,2)=19.00

2. &30 0L, & K K/MERIRh C>D>
A>B, BRI IO B > 48 BOR $ > Rk b > $EEET ]
5 AT as R BoR |, BRI EE XA Bk ik Z i i 4R A
250 (P<<0.05) s Hg L4 U 208 AB.C.D,, BVEL
TEEE 1210 HEBU ] 45 min  FEBGEE 80 °C $RH 1K .
243 BIEREE  FERE 120 1 EL RS S AR AL
Z FA AW FRA SR, IRA 17242700 N i fl
T LA THRIU3 K 3R BOR 4L “2.1.27 T F ik ab B
P 2,27 TR Jr R GE 20, B 2.3V IR kT
B ZMRBCE S R0 N 7.43% . 7.64% . 7.80%
(RSD=1.01% ,n=3) , K% T 25& 17,
2.5 HERBKIR R A RKIR & 1EXT B B AR B K R A KB AR
=21
2.5.1 LHZHRESNI S (DA BKIRZG I % L 1
2: 1 LB BRI S 4 RO & id TR
A A 8 4% K, 18231 30 min, BiA% 2 YK, 45 YK 30 min,
B 2 IRBOR , We4n RS, bR B 2ok RS , il
P B (350,700, 1 400 /L, ¥4k 24t 7 4
BEE S SR 10— 11 AR i TS i 25 8 ) i A=
PXAR 2T o (2) HERKAR ZWE 20 - ¥ “2.4.27 T N AR T2
PR WA WKk 2 0 s F AT 0.5% 8 W L 21 4 K #h
(CMC-Na) i, At =Rl (24.5.49.98 g/L,
Foe 2y vt R0 U AR A AR AR ) B AR Kk 22
R o (3) RHF KBV - BOR B IR s i, 265 1 6 ff i
7K, 1232 30 min, 80 “CIRIZHEE 60 min; 25 2 YN 4 5 =
7K, 80 CiiZ L H 45 min; &I 2 IR IR , e 4i , 19 )0
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HWRE R 2 000 g/L ($% 4 2y 1t il i B 7% S0k
(12D R K B

2.5.2  JrH GEBIFNZSZY K 80 HUEME SD K BB/
840, Bzs (4 BEAR AL A KARAR b s 2 A K
KR Z RIS o A, AR 10 . 28 AR R
7K 10 mL/kg, HARAS R FRIHE B R HK R 10 mL/kg
PLAE R U R AR Y, B K 19k, 14215 d. HEB 16K
AL, 25 RS 2 R S4T30 1 UK 10 mL/kg, Higr &4l
KR A 259 10 mL/kg, B K 1R, #4210 d.,
253 — BRI WERAS ALK U B2 B R HEIHE
DU IS SR AS , 03090 T xBTS (S 2451 Bk
WA 25 JE PR AR i . SR SPSS 20.0 i X i ik
PG50, THREERIAX + s FoR , 20 ) HL e R FH 2
RN EHT. P<0.05 HESH G FE X,

I BIR AT, 25 4R R i bR, 22 R 3T
Gt R X (P>0.05) &G (SH2507) , Bras A4ih,
HEARAS K B B A AR AT 98 s/
B AN ZEAE B4R HEE AR RREE AT . 1
B (SR 2T, 25 P 2H R RO A o 265 ) 2 e A iy
B, 2 S A 3 EE L (P<0.01); 525 (4 Hed, H
AR BRI B E R, ZR A 5IT2EE X
(P<0.01). KIRAZIG, HH AR ERAERIYH
AN TR R B2 e, 2 AL A R A 50 e el R A ik =
25 1)t 2L R B A o 3572 ) 2 s A e i, 2
SR SR B X (P<0.05 5 P<<0.01); 525 (141 1k
A, AR ZH R R A T i i 2 RIS, 2 R A SR L
(P<<0.01); SBERYL b4, A Bk v ) e e A ik ik 22
BEAR L 5 70 e 2 R R ol i 38 (g 5 0, 22 A Se it
223 Y (P<0.058% P<<0.01),3E 35,
254 MLV D-K¥ESE WESHKRERE (B
HID) SRR 4 245 5 I D-ABER & i . e K 2k
T OAK 12 h G, A ERIERUM 0.5 mL £ 1.5 mL EP 4%
v 5 B A R BRI T 109 D- AR 10 mL/kg, 1 hJG
A MRIERUM 0.5 mL F 55— 1.5 mL EPA5 N . IMIREE S,
i E 1 hJ5, LA 3 500 r/min .0 10 min, 43 & 1113 , R H
B = Wi LLSEAb-1] DL A6 61T 554 nm K A0
FE G (OD) A, FF 15 K BT H D-AWE & &t [ 1M
D-AME 5 = (32 ODE — M %E %5 11 ODAE)/(hrif OD
{E — 1070045 11 ODAE) b b v JBE (X, “I 5 OD fE”
R 25 R BRE B D-ARWE WU I FE & Y OD A, “Hr
Y OD i ” R A6 7] 25 1.33 mmol/L D- A M43 1 i
VA ODAE, “I 22 25 11 OD A" M 45 4 K RUE B D-A
WHVE TR L SERE S i OD R, “3k57) 25 (1 OD " g i 5
2GR BP )28 = i ODAEL, “ A i e B SRy ksl 3 55) 62
H D-ABEAT I S T R VAR ), T e ARG 3 751 5 16
BB e, Geit2E kR “2.5.37 5,

SRR BIRN RS (L2500 BRI R 45 4h 25 K
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®5 ERKIRR AR ZHEXN R ERBARERENR
Mg (x +s,n=10)
Tab 5 Effects of Shengmaiyin and Shengmaiyin poly-
saccharide on body weight of spleen deficiency
model rats(x +s,n=10)

415 g EELE (42T g KA ¢
IS 238.14+5.12 268.1419.35% 287.29+1238**
TR 239.07£7.98 23329%1547°°  240.86+20.59°
AR 4L 238.14£5.68 230.71£9.45" 260.00+13.93**
R AL 233.00%8.70 243141533 280.29+27.75%4*
ATk AL 23364738 229.14+8.63* 26429+ 14.02**
L€z 11Tl 236.00£3.27 2843425197 269.43+19.81°**
L€z Ll 236.71£2.25 272941549 258,00+ 18.08*
L5 €7 Tyl 233.3646.30 240.71£19.02°"  265.57+39.93"

TE 92 A AL, *P<0.01; S BTRIAL 4R, "P<<0.05,"P<<0.01;
LB AR, °P<<0.05,%P<<0.01

Note: vs. blank group, *P<<0.01;vs. model group, P<<0.05,"P<<
0.01;vs. pre-modeling, *P<<0.05,**P<<0.01

SR D-ARE & Y B3R T2 A4, ERA g

B (P<0.01) . RIKLGZJE 2 HRBUMTE D-ABE S

YRR 2T T, HA KRR e R D AR

JKARZ AR | b3 e 2 R BRI D- A& i e T

[l A L 2, 22 S I A7 e i 2 3 L (P<<0.05 2 P<

0.01), LK 6

RO HERKIRR &R S HEN R EEER X R ME D-K

& .GAS .VIP £ ERIRM (x £5,n=10)

Tab 6 Effects of Shengmaiyin and Shengmaiyin poly-
saccharide on serum contents of D-xylose,
GAS and VIP in spleen deficiency model rats

(x+s,n=10)

D-AKHf, mmol/L
A WE AN kkasp | Ot Vgl
IS 1874016 228+0.12°*  203.03%37.73  38.06%12.53
TR 1024011 1.874045%*  129.12£1533" 67.61+1730°
ARG 4L 099+026°  222+050**  159.02£39.15 4470+ 14.72%
R AL 0.890.17° 225028 209.85+30.82° 45.79+9.50"
ATk = 0.87£020° 230033 184.04£27.10% 5022+ 11.30°
ARREBHED  109£0.18° 25140247 1720714545 473449707
RSB RESA  097£025%  2.56£0.507%*  200.60£10.82° 37.57+11.41
AR REE 09220157 1.92£0.17** 1510621049 663741014

TE 9= A A, “P<0.01; HBIRIL AL, 'P<<0.05,"P<<0.01;
SR (45 241 g, ' P<<0.01

Note: vs. blank group, “P<<0.01; vs. model group, "P<<0.05,"P<<
0.01; vs. post-modeling (before medication), **P<<0.01

255 75 GAS.VIP &t RIRGL G, i KR
ERE OREEIK 12 hy, B ARHES> 505 0.5 mL & F 1.5 mL
EPEWN,HE 1 h), L3 500 t/min 5.0 10 min, 4725 Ifil
T , > H ELISA ¥ LA 4 i K Z D eI AR A F 450 nm
Kb 1375 H GAS I VIP 5, ks e BRI 7] £ i )
P, GoiteErikla“2.5.37 5,

G BIR , 525 FI4L HOER AR K UL GAS %
I EREAL, VIP it B E T, ZRA R E L
(P<<0.01) ; S AIZE oA, A ki rp L ) 4L DA e A
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KR Z2HEAG . R 2K RS GAS Fr ¥ BT i,
A kR 25 70 i 2 DA R A AR Z2 IR o 7 e 4K R
VIP & 5 B E WAL, 2 R A G242 L (P<0.05 1%
P<0.01),3 L6,
3 itig

ARKR AR R IR AS R, W #2006
AN AR, S R 2 A2 A H IR AT SR B AR T
Ar R NE Y ZHE AL R RFEAZ R ik
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