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Effects of Modified Xionggui Decoction on Protection from Cerebral
Ischemia Injury and its Influence on Hemorheological Parameters in Rats
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[ Abstract] Objective:To study the effects of Modified Xionggui Decoction( MXD) on protection from cere-
bral ischemia injury and its influence on hemorheological parameters in rats. Method: Seventy of Wistar rats were
undergone right middle cerebral artery occlusion (MCAO) according the method of intraluminal thread,then were
randomly divided into 5 groups. Four groups were administered MXD (0.38,0.76,1.52 g-kg™') and Tongmai Keli
(2.7 g-kg ") respectively. MCAO model group and sham-operation control group of fifteen rats were administered
with the same volume of water. The neurologic findings were scored ,hemorheological parameters were measured , and
the size of cerebral infarction was determined by TTC-stained method, and histopathologic changes were observed.
Result; MXD and Tongmai Keli significantly improved neurologic function after administered drugs for 5 days. MXD
and Tongmai Keli significantly reduced blood viscosity of high shear rate, reduced blood viscosity and plasma viscos-
ity ,and significantly lessened the size of cerebral infarction and lightened histopathologic changes after administered
for 7 days. Conclusion: MXD may improve the obstruction of neurologic function,and protect brain from ischemia
injury. The effect of MXD might be related with improvement in hemorheological parameters.

[ Key words| Xionggui Decoction ;cerebral ischemia; hemorheology ; obstruction of neurologic function

[WREM] 20100222(002) eSS ) B S 3 T R T 75
88905422 , E-mail : chenlifg@ 163. com 2H A, B G AT A, BRI AT 4% RO VE A, A T i R I

- 157 -



16 FH 11
2010 429 A

S 80 5 6 2

Chinese Journal of Experimental Traditional Medical Formulae

Vol.16,No. 11
Sept. ,2010

PG Y Sk 2, S0 (A SRR R A, & 1 AN TS S ik
I R R AR BE ) b 3R R A BORS RAEAR .
T VR IR 05 37 0 25 BEAE D, SR R B AR G 30
ik BEL 5 5 | 762 1) Jm ket 2 o ke o 4SS AR AJF 5 0 R 25 U9
Xt i e ot A TR VR, A Bk E U9 3 4 I DR I FH 4
BRI 4
1 &
L1 259557

RS 3% &2 K05 3 sk 2 (555 (h
[ 25 #) 2005 4F hit, H1 8 w48 o B 24 0 5% B b 24 B
R MR 2 ). NE CHIHH 70% &
P ] A HE R 2 WL 5 1 Wn 10 5 i, R ER 2 hy 5 2
W 8 f i, $2 1.5 b, g, AR UE, Mk 2,
Vol ViR 406 2R X B 2N 1,25 A DS 1 BR T 5 i
M 254Ky, MRS S AR R 2.08 g - g7
(SCr R AR 25 0 H 5 W RS A B 24 B 5 B R
25 B 5% T ) R B 5 & R AL iS5 0 20081204 i vk
EAH M RN R H O & DR 2R R 4,26
go B WKBURL , H ORI R 24 e A RS | A
77,445 080601, S Ak = il 2L U A e (TTC) Ky 11
Ll Ak T4 BR 28 W 7=, 4tk 5 20080510,
L2 Y4

VISCOMETER R80A ! Ifit # i 28 4% Myt 5% v
AT RL 2 A28 A BR A A 77 5 Finesse325 U] v AL 24
YL [E Shandon 7 F] = & ; BX51 W il 85 8 H A
Olympus/\ F] 7= fifr o
1.3 Y

Wistar K[, SPF 4%, f I 1 PG 35 /K -0 9L S 56 3
WA PR BB A, S8 B W AR VR ATIESS g SCXK
(') 2008-0016, 5255 3 ) &5 4% 1IE5 Ky 0047587, KR,
FH A A 0K G R L i P 3 R -0 LS 56 s A R
N E R
2 FiE
2.1 R BN Bl AT 0 A B Wistar KL 100
H R 300 ~ 350 g, Mk, B HLEH 15 HAE Ry Xf
HE A K B2 B SR 7 3 o M et o AR R
2 M e o A5 7Y B K B, B 10% K A A B 10 mL -
kg~ 'ip SRR, A RN E T BLA , S0 E P, 48
A 0SB ok R0 35040 Bl KO 22 R 25 5L, T 3R 3
Jik 43 SCAR B — /N 1 4 A 9 5 8 i s I Sk 1 8 e 6
TSN Bl bk, 38 21 B i e 4R A TR BE 2
18 mm SR JGRIREEG LA Ik, ip &R 20 5

- 158 -

BN, S 3 d gk A O B T A IR st o A5 L R B
BAE AURFRA R e gk . Fr R BUE RS , H i 4 T ik
P ARE T4, B 5 M ol ot A4S 280 K R 28 o i R A
LRLNS
2.2 Sk B K RO AR B A M B o A Y R
d3 B ke i K B 70 H KRR (292 £ 16) g, #E M & 1)
REDE2> 23 2 BENL Y My 5 20, B0 20 K R4 ali e ok,
b 28 IR B 23 ) 45 vk =5 9 3% 0.38,0.76,1.52 ¢ -
kg ™ RIE IKABURE 2. 7 ge kg ™' X BE ALK RS ALK
Yig 525 , MR 1R LA T d, BZiRiRLG 255 d
I, $i 4 2 Th REF 3 A5 o 0 R RUBEAT W4y . RIR4
2y J5 1 h, B4 REALAME 10 KR, T 10% KA
B 10 mL - kg™ lip JBRIFE, A STUEL B KB 5 mL %
ok v, F R8OA Y I ¥ I 728 A8k £ 1M W I 7%
4 5 FH DB Sk #5800 B0 BT KBRSk 3, UK B
SEREMG ALY, E - 20 °CyKAR kR A5 5 R AL R 4y 4
HR R, 7K A S0 IR 9 I B0 5 36 g 2 2, 8 4%
F 8 ¥ YR 1 o
2.3 fEbnAam
2.3.1 KR AIaErs SRy % R
FRUR B M TAT 249 1 R, O 8 i B 5L, E R R i i
XoF R o ) b T, A A2 R I BE, A2 TR A L TE R
4 53 AN 0 5y o sh BT v OB b 43 A 22 (B
A7) JA T xRS 3, K A T HE sh B, IR R R
XU BE 7 B Xt Bk, A Tl ZE A0S sk, &k SRBE R
B ARG T BEAR B AR, BE R 1 ~3 2 oK sh i
TP B — 4 T L, O R A LK T, 1E R R
P T LA g BE BR , J2 B— 0 A ALk 0 B B
TR RIS TSR 1 ~3 4,

MR DA bR AEPESY T4 10 43, 3 B0 e 1 B
) 11 e 22 ) il o ™
2.3.2 REMAZ S BE -20 Cik
H VKR 30 min f R BRI 4 40, 2 WSOk o7 5
FHEERN I R DA% 2 mm JEEIR F (25 B RRER /I i AR
PG, R YD 4 J1 VIR S Fro BB 1 A R R A
L0058 L A, 5 2 J) A8 SR, B 3 T HE
i AR 55 4 JJFE R A S R R AR Z A B
19 TTC. {35 B2 28 vh ¥ 0 A0 15 5% LN, 8 37 °C i
29 30 min, &FE 7 ~ 8 min B 2h— K, SR )5 B A
F W 414 BB AT o, Wi M At 41 U e, B
B3 B FHACAS AR BLAA BE, >R ] Image-Pro Express
I G o0 8 R G853 B, v 530 28 20 ot 1 AR LU AEL



16 FH 11
2010 429 A

Hh [ 52 38 T 5 2 A

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 16,No. 11
Sept. ,2010

2.3.3 REBAZURI =R A 4% PRERR T
[i] 2 P9 M 2H 20, 3 5 40 38, HE 4 €5, Ji] Finesse325 1]
F ALY, BX51 B g i T WK, B Motic Images Ad-
vanced3. 2 K QAL PR EAR , E AT AU HL 2 A A
WS i 4 2 28 TT P 8 e B D L ) 2H 2 45 4 T
PO | 0/ NP 7 7 S e 1 R T
2.3.4  RBUIMK G AS 46 b BT Bk 4 1M I 21 20
M FEAL (HCT) |, 343901 F 1,5,30,200 s ' 4] 45 3 %
A I BE (), T 200 s AR S AR I 0l B
JE(np) s LA 1 s ™ AR DI AR SR (1)) ,200 s ' R
YA R () 3 o F 8 5 4 i i R A
(m) A MAEXT R EE (n,) (ZL40 M WP 48 2 (IR ) A8
JE A4 B (TK) FIRAETE S (RE) P,

Nogo = Moo/ HCTS Mgy = Myogp /HCT

Mo = Moceen”/ Mo M = Mo /My

IR = (Myy) — np/(np x HCT)

TK = (Mg = 1)/ gy x HCT)

RE = meu) /M can)
2.4 ZEitabE EEE DL o £ 3R, R EX-
CEL iy geit 2 iy dE A7 4L 8] LL &8 ¢ K 3%, P < 0. 05
hEFA GRS
3 #R
301 R Az R DR R A Bk 10 AR A B 28 T R V43 Y
SO 45 2T, A 2H R i A A KRR R RO R e
B AN DI RE VT 43 Wl 2 190 5 2% 2H I ke ol 455 A0 R B =2
LR C B E 22 5. 4285 d Ja, 2% 20 i ke af 5 78
BRI 28 T RE VP20 5 20 25T W8 35 1 B (HL 55 00 IR L A W
e DIIFESE SN 9y I YRR 191 R T N
BRI 28 T RE IV 43 . 385 B AIR, Ik 5 0537 b L ) R
R e A0 M ol 1 K SR AP 22 D BE VT 20 (H T B 5 e i
S5 3 K PR RE 2 2 BRI OR R 2 I REPE 4> (R 1) 6
3.2 IR E I X R B A ke i A AR 4 2 If T
FREYFZ M %k B 2H O BRI 2 2K DL sl aff. X, A5 7Y 20
R B ) il 2 R af, X T ARGS (27,2 £12.3) % . SR
RYAH BE IR =5 37 o g 79 2k 70 e Ok 0K X P
e AR A Bl Ml e ot v R 5 bR 5 0 97 IR e RE R AR
R U B T AR B AR E (KR 2) .,
3.3 R I g xR B M sk i A A Mk 2H 2 B ek
AP A PO DN N Y A0 b RS
2R3 A5 46 £ IO 25 10 #4800 K BV 4i i, T
J2 AT UL K B Al P2 2 A R 22 10 5T 40 L, Pl ot
TAEME IRFESE , e R MR RR I o A5 AL 2H K B 22 21

F 1 R UF 5 3F K 5R AN Bk 04 B 442 T B
TSI (x +s,n=14)

) i 2T REIT 5

205
/gkg ! ES) BG5S d

Xt R - 3.5+2.67 2.0+0.0
LAY - 8.9 +1.10% 6.7 £0.6%
JnekE =% 0.38 8.6+1.15 5.4+1.9%

0.76 8.6 +1.22% 6.6+0.7

1.52 8.7+1.07% 6.1+1.3
3 ok kL 2.70 8.8 +1.12% 5.8+1.2%

WS EMAREY P <0.05,7P<0.01; SHMAKE P <
0.05,P<0.01(%£2~6),
F2 MRS 57 34k B B R M 42 Y f 48 4R Bk
HENEMmM(x+s,n=10)

20 5 H /g kg ™! i 58 1. T AR/ %e
Xt AR - 0.0+0.0
157 - 27.2 +12.3%
ILSEYEN 0.38 21.2 3.6
0.76 15.0 +7.7%
1.52 18.8 +2.6°
i ik kL 2.70 15.1+£9.3%

EHESZE AL A7 S B R AL AL 1 22 o0 K H > B
I 24 MK TR TR e 5 LA 52 TR AR IR, % Pk A I 9
O ., 20 6 ] T ) B K, R T aft 5 o BT AT Lt 2
20 D A 28 1k A R I T R R B T
FBT IR B O, SR MRS, 1 22 21 8UA AR PR SR A
HORES P ey IS A B /) S UD N 0T E G E2 N
i i S AN HE B B R AL R AR T K KM
TR LA 32 AR T i 4 A/ 200 i 1) B A JEE K i, 5 4
200 i 32 0 R 5 3 Dk RURE 2R B 2 2T D A 28 A
Ji J] T i) 5 Y 2 8 A e v o 4 e A P S S A Y R

B 1 ek IRE ek A RNARRER TN N
(HE #fa, x200)
A WHIRAL B, BRI Co MR A
0.76 g-kg ™' ;D. JHJKBURL2. 7 g-kg ™!

- 159 -



16 FH 11
2010 429 A

Hh [ 52 38 T 5 2 A
Chinese Journal of Experimental Traditional Medical Formulae

Vol.16,No. 11
Sept. ,2010

=L MR O A I R T8 R B A, TR B R
LRI FURR, 20 TR =5 U 3 T K URE ) R R
ZH G B 17 K4 e (P 1,20 e 4R d) .

304 TR E U g X iR ot i A B 4 I 28 R ) R )
500 IR AR I ke iy A TR R B A D) AR RO 5,330,200
s UHE A LR S T AR IR 1 s T R A

BT @A R E It L, GBI A, )
AE5 30,200 s, TR 5 U137 5 760 de 3 Bk R
49 5 2 AT 4 I 8 3 0 R 2 U 9 K v ) e
A B B, BT 2% 3 ORI AR % 1,5
s T ERE R 5 R A0 K 0K X 4 i 85 B A4 5 iR G
WERITFEL(EI),

F3 METAFEHRBEOAREOFENZI(x 5,0 =10)

5 4 125 B /mPa » s !
4L 1
/g kg~ 1s™! 557! 30 57! 200 5!
it A8 - 49.8 £9.4 19.9 £3.1 10.4+1.3 7.3+0.8
e - 58.0+12.8 23.1+4.5" 12.0+2. 1" 8.4+1.3"
ek = 3% 0.38 51.5 4.3 21.2£1.6 11.3+0.9 8.1+0.7
0.76 59.0 +16.2 22.9£5.2 11.6 £2. 1 7.9£1.2
1.52 51.3+7.3 20.4 £2.5 10.6 1. 1% 7.4+0.7%
38 Jhk AR 2.70 51.8+7.0 20.6 2.3 10.7 £1. 0% 7.5+0.7%
3.5 TIBREE A N S o B 40 i B R4 x5 MESEAFRBEODARMDEFTEME M
SR HE (I 0 ML e e A2 R K L2 XTHRRBR (e 2 10)
IR EF S B TR AR (L s ) fEd1 (200 s ') 4 a5 Fiilhcss I3k A AR B /mPa - s
LA B W T, SRR LA kR 2 0 % ke mbacs L 200571
27 40 0 R AR ) 4 o 36 DB B 8 D s o5 ke T T 10T 48209 328277
. NN — . N et - e R I - + D .6 +£0. 31.2 £4.
5 V2 ) B L DR 3 WA B 0 4 kR B 1932000 40209 312 e48
FE S TR 25 934 rb v 2 k735 470 4 1t R J 8 R G JnekE 5% 0.38 1.55+0.13Y 5.3+0.7 33.4%3.9
BRI (E4) 0.76 1.62 £0.22 5.0£1.0 37.0«11.1
MV s o
F 4 DNBRE A3 3 RGN A AT 40 M FE AR A .52 1.58+0.22 48207 32.927.3
SImEEREN M (v +s,n=10) kAR 2,70 1.50£0.15Y 5.020.6 34.96.6

FlE gRHER A 134 JF R B/ mPa s

A /gkg Tt HBUME/ @ 1s! 200 s~
it R - 0. 54 +0.02 90.2+18.6  10.7 +1.7
A - 0.52+0.03" 108.3 +22.8" 12.6+1.4%
Ik = 0.38 0.53 +0.01 93.8£7.3 123+1.3
0.76 0.53+0.01  108.9+31.0  12.02.3
1.52 0.52 +0.03 9.2+15.1  11.2 £1.47
38 ik A 2.70 0.52 +0.04 96.3 +14.1 11.4 £1.4%

3.6 iR U 7 Xk Mk i R BRI S b RS R 1l A
XF R RE B S0 BR AR I e I A AR R R IfL
B W] T e AR U AN e U4 A X A B O B B ek
AR ERERY LA, TR = A 9 I ik BURL BE [ 1K 1
IEREIE AU R =5 U5 37 40 79 2 A0 bk AUAE F)
AR G T S0 N R ES U 3 0 bk URE X D)
s U1 A A Y B TR R R (£5) .

3.7 R U g i e i R BLET 4R e M A LR
AR RS RAETE B R0 5 0 B P A, I 1 5L
- 160 -

TR BT 4N W 4 B AR TR 1 S AR TR S i
W O, SR LR, R U i R vk R X
2T 41 B WP 48 B AR T i BIORN SR 42 95 B0 C W B
M (£ 6)
F 6 HNBEE Y357 X Rk I K FR AT 4A B R RS 40 (IR) |
TREH(TK) EREHEB(RE) RN (x £5,0=10)

41531 Hl/ g kg ™! IR TK RE
i R - 7.1+1.8  0.86+0.09 6.8+0.9
e - 7.0+2.1 0.88+0.11 6.8+0.6
L =N ER ) 0.38 8.0£1.3  0.91+0.05 6.4 +0.4

0.76 7.5+1.9  0.89 +0.08 7.3+1.1

1.52 7.2+1.3  0.89 £0.07 6.9+0.5
T Jbk ik 2.70 7.7+1.6  0.91£0.11 6.9+0.6
4 iTig

SR FH 2 A BHL 2 R SR e i 2l Tk i, R B M e 22 )
AE W] A 2R 0, o 22 D RE V0 1T S 384 o, i 2 2
(T % 164 1)



16 EH 11
2010 429 A

Hh [ 52 38 T 5 2 A
Chinese Journal of Experimental Traditional Medical Formulae

Vol.16,No. 11
Sept. ,2010

1,441 Th,/Th, FHUkZEREAR, If 1K B e /ME . B
A AR A TR AL/ B R A T i K] I
i, Th,/Th, [ 74, HZ 8 T 155 K 1 B 8
RA M RENHE /N Th, ) Th, 5%,

I J R 4 KRG s L e A A ot 4 i P T
Th, (IFN-y) /Th, (1L-10) 7K -, fiE 5 e /) B I
TR 7 Jm LA A IR 25 B R Ak, T I 3K B 4 A B 2
AR Uk WY A A 5 R T I B T IR /N R
PPEVE T o N 2R, 36 5 it 2 & 790 Bl 3R L 47 1 U
B (e Sl i K & Th, /Th, 5 25 1K (10 G 28 4 5
WAL

[ &% 3Tk ]

(1] AR MO 2 0 2. WAT PR e PR 12 BT G
ST IR (2004 4R TT R ) [T 1. b AR 45 BRI IR 2% 5K

2005,28(1) 5.

(2] o ZHE, BRE, % G EMEATGT B AE R
AME A PR IR WL 26 [T ] 3L 7 v B2 A i, 2006,33 (6)
682.

[3] BR&E, oA, KK 8 R G R X
A/PR/8/H, N, g g /)N Bl 48 B0 i 19 2 5 Z2 [T ]
RHEH R 2 B - 41 ,2005,24(4) 1198

[4] ERM. BIHATLHHEOS /NI RER R [T]. hE
PRAC B FH 252 ,2003,20(3) :171.

[5] Mosmann T R, Cherwi H,Bond M W, et al. Two types of
murine helper T cell clone I Definition according to profile
soflymphokine activities and secreted proteins[ J]. Immu-
nol,1986,136(7) :2348.

(6] A JIEE H 50K Ui i 38 ML 0T 58 19 4
PESAENLHDIFELD]. 2004, b 50 i B 285 K24, 99.

FyT Tty

A A A A

(E#5 160 T7)
Pyt il v AR GE 27. 2% |, b 22 2F A HE S 2R AL, A
RUBEESE AL, 0 22 0 HC H WD R 18 4 R IR M A IR G
M55 52 FRAR T, 48 1 200 32 Vi B A, 200 A ) T ] i 34
e, B S I R R Tk A0 B VR R M B
P (] B3 K, S A IR A i 2 20 2 B R 1 IR
FEI AR 5 0 LAY Fr A i 0 2R 0% 5 9 LK R 0l K
R4 I 6% 2 R0 1f 3 8 R 3

LA T i 388 K P 38 K U R B S U M ik
IR BR A 26 ) B8 B A, o8 G 20 2 403 4% T R 4 /1N B
25 2 Y g AR B U T R R A R R v 1 4 il
BhRE 4 R BE R I 2K 266 B 5 IR b, A A AT 2R
e L 2 ok A N7 A A R LS AR T AN B A ke i 2459

TR S 05 37 Re P I vs R i B 1 K BR AR 22 D) e B
T, {68 i 2L 24040 T R /1N i b 2 2 24 G P i A B
AR, FA B Gk A5 05 B4R o ek = 1 k)
i e I R BRI R R B A — o AR T A D) 4
ILZ65 BE 4 A0 D 265 BB R o 3% 6 B R AR, T E X6 i 4
2L BB B A B VR s R AR T SR vk 2

- 164 -

V3% T35 LA L TR M 4 B Il R o TR
VS0 X8 ML B AT T R A 7 A WY B T, AN
21240 M Mk 45 R0 AT 4 RS AR AL, A O
i I R R A A P 2l R I R T
T

[ &% 30k ]

[1] Longa E Z, Weinstein P R, Carlson S. Reversible middle
cerebral artery occlusion without craniectomy in rats[J].
Stroke, 1989 ,20(1) .84.

(2] WU BELWT Bl O i v 2l ok 5 12 A Jm sl it v [ A D
WA, U, BRE . 25 BSE IR Ty BB (M. 3 JR.
JE5T: N RTIE AL, 2002:1065.

(3] BRBRWY . MW AL % K R BT (M. e U 20 E
Hi AR L, 1989 :23.

(4] B4R . I PR AR A8 2 [ M ] R R R 5 3%
N2 ® L1987 :110.

ET T T e



