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Protective effects of Huoxue Kangnao Granules on cerebral ischemia-reperfusion
injury in rats
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ABSTRACT: AIM To explore the protective effects of Huoxue Kangnao Granules (Astragali Radix, Morindae
officinalis Radix, Puerariae lobatae Radix, etc. ) on cerebral ischemia-reperfusion injury in rats. METHODS

The rat model for middle cerebral artery occlusion (MCAQO) was established, SD rats were randomly divided into
sham operation group, model group, positive control group, Huoxue Kangnao Granules low-, middle- and high-
dose groups. Nerve function score was tested. Volume of cerebral infarction was calculated by TTC staining. SOD,
MDA, 6-keto-PGF, , TXB,, IL-1B and TNF-a were detected by ELISA. The expression levels of MMP-9 and
ICAM-1 were detected by RT-PCR. To observe the influence of Huoxue Kangnao Granules on platelet aggregative
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function, clotting time was analyzed by automatic blood coagulation analyzer, plasma T-PA and PAI activities were
determined by ELISA, and hemorheology indices were detected by automatic biochemical analyzer. RESULTS

Huoxue Kangnao Granules could significantly decrease cerebral infarction volume, improve nerve function, reduce
MDA content, increase SOD activity; increase 6-keto-PGFla level, reduce TXB2 content; decrease TNF-o and
IL-1B expressions; inhibit MMP-9 and ICAM-1 expressions; extend KPTT and PT; elevate t-PA activity, inhibit
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PAI activity; decrease whole blood viscosity, enhance erythrocyte deformation ability. Each dosage group of Huox-

ue Kangnao Granules had a positive correlation between dose and response. CONCLUSION Huoxue Kangnao

Granules can protect cerebral ischemia-reperfusion injury in rats, whose mechanisms may be related to anti-free

radical injury, anti-thrombus, anti-cerebral vasospasm, improving cerebrovascular permeability, anti-inflammatory,

anti-coagulation and improving abnormal changes of hemorheology.

KEY WORDS: Huoxue Kangnao Granules; cerebral ischemia-reperfusion injury; anti-free radical; anti-inflam-

matory ; anticoagulation ; antithrombus; hemorheology

ST AL A Tl PR 2 A SO IR IE, LATE
B2 25367 22 SR R T AR s R A I Ay 25
WRIERARA —ES, BUATFZARER,
401y S40MG fok  PTRE E TLO ERS RS R
PRI, R Ji gt L )97 AN A I P, iR 2By
IEFREES

SREZINCID Bl R (W2 R I e s R S SO w1
K.BFEM, He. BA L IE 6 IREGMAN, B
A fi G FREIAE SRR, e R TR 7 Sk
PRI LB o AR S50 R FHZ AR k175 5 R R iR vh
SR S e P A it LAY, O3 0 R A AR %o ik g
MR E S O R DR AP PR
1 8
L1 Z&feskAl G MEREITRL (BTN AR AR R 2
LR RN 254 R A\, it 5 140101-140103 ) ;
AefipgiE v (P E 250 ki AR A\, s
131140) 5 Je sV e 4 (it /a3 1) 1 245 47 BR 22
m), b5 130628) ; BTEIVCARR I ke (DRPHEL S
WD ARAR, #5 131109) 5 ZIrftEhk (&
M H 2SRRI A RA T, #t5 ZMB1306) ; ik
=RPEME (TTC, F AR A, s
20140508 ) ; SOD 7% ¥ 1 MDA &7 & 46 I3 7] &
(R E Y TREBESERT) 5 6-keto-PGF, il TXB,
SHEANEN & (LEEWNAYDREARA
A]); IL-18 1 TNF-o #G M5 & ( BRI A9
BHEAARAF) 5 +-PA A1 PAL iGN H & (L
RV EYIBHATIR A ] ) 5 Trizol Reagent (TaKa-
Ra /v#E], 65 14105); DEPC ( Amresco /v a], it
5 C6H1005) ; % stk & (Takara A7), #t5
AK2301); PCR ik #| & ( Takara 2 &), it 5
AK3702); DNA Ladder Marker ( | V& 3 M 2E 9 B}
BARAF, 5 C0714) 5 51%) ( LigETAY
TR A BRAT) o
1.2 AgE 7020 42 AShAAL AL (HAL AW
EFRAL (€ E MD SpectraMax Plus384); DYY-8C
RISTHEMEBE SR IKAL (AL AN —A8s) ) ; 2

FIHr (Sartorius) BS110S HLF K F (b 8 £ F
WrRFARAF ) Sigma 2-16PK B.0AL (Sigma
vH]) 5 CAS00 4 [ 3l BE4L ( H AR A AR FERR) ;
DY89- I Y fL Shg B A1 3L (T PR 2 A MR I
MARAF]) ; CFB-3120 A7555E 7 PCR AL ( Bio-
Rad A H]) o
1.3 4y f@FE SD Mtk R, K& 290 ~
300 g, fAE &S MIUE SYXK (#7) 2013-0184,
W H i P9 K- LS R s A R A W], 18 TR
2 SCXK (971) 2013-0016,
2 FHik
2.1 b KREBEVABFARA (EF
H) . MBS (BRI | PE: 25 %t
HRZH [JESCHT-410.008 1 g/ (kg - d) . 4EMNiH@EZH
0.048 6 g/ (kg - d), F[HEPCHRZ] 0.009 g/ (kg - d) .
ITPIZ R 2 0.259 o/ (kg - d) ] i I il FUk:
HITH [1.5, 3.0, 6.0 g/ (kg - d) ] o K IR M
SR R B 24 i P i A BRER K B TR B, 43
PITEEEE R 2y LR, R 1 IR, &S
2 d; PR SEAANE S Fa B K,
2.2 KAJush BREERGEAEH L S8 Lon-
ga 25 A LA 2 A R S AV K G v 3 koA A A
(MCAO): H 10 % /KA (1 mL/100 g) JFRME
K, BEHEFEESTERYIO, 5B A M
ik (CCA) . AN 3h Ik (ICA) F1 35 4b 3h ik
(ECA) . #5340 ECA, JR & & 43 XAk, Ff H 3 bk
SERTIT LT CCA, T 43 SUARBH T 3h bk 2 25 1t e 1]
ICA 3804, 76 ECA BF T, BT ALK 24 A,
M ECA 4 AZ 53 AR ICA, JHEE 7 [ H- I 4 ICA
AEmERREAED, BRE IR, HAMLY
18 mm, ¥fa 2k [ 7 ECA . Htifil 90 min 5,
I, THHE, 4540 ECA T4y XA &, 254571
F, RS EE, PR, RFRAAREA AL,
HA A B I
2.3 A%t s S Bederson & R IE Y
0 ~3 435397k, S KRRy ke L P98 7 4 1 A
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RIFRE52Y, AF 24, 48, 72 h I [A] SO S0 % p
ZUIBEERAIR . A P A D RE B IE RN 0 435
PR, WAL AR E 1 1 45 BR 1 A ES A,
S kX O R A BEL T R R R 2 435 BR L. 2 SRS
Ab, A B BE AR R 3 I3 IR FET K i is
i E AT ST

2.4 JmseskArrt B GANE, WkBUN, &
HE TUKAE —20 CYR R 15 min, |5 Fi AR A5 A E I
FRRE&M TR H 6 ekl A, AR
2.5 mm, FFWiHE 2% TTC ey, F37 CF
W% F 30 min, BN IR EHES, AR AHAL
AR ATHENL, HEG R A — Rk
I AR R SRR, TR A T AR L A

2.5 kK R 44 SOD, MDA, 6-keto-PGF,_ .
TXB,. IL-1B. TNF-a, MMP-9, ICAM-1 #m kK
RUEE G205, Wi B, 405 sl O ik Y K 20
2, i R ST B A5 40 0 X ik H 2R 2 3% vh SOD
MDA | 6-keto-PGF,, . TXB,. IL-13, TNF-o #4710
o KH RT-PCR {5450 MMP-9 | ICAM-1 33ik7K
S, B L AN B AT, 51 B-
actin; 1F [7] 5'-CACCCGCGAGTACAACCTTC-3", Jz
] 5'-CCCAT-ACCCACCATCACACC-3', ICAM-I .
iE 1] 5'-TCTCATGCCCGTGAAATTATG-3", FZ [ 5'-
TTGA-TTCAAAGGAAAGGCTTCT-3", MMP-9: IF [
5'-ATCTGTATGGTCGTGGCTCTAA-3', & [ 5'-
TGG-CTTCCTCCGTGATTCG-3'

2.6 EhEREBAsST BB (ADP) 34
XA MBEHRGTm KREHALE,
10% K& RE (0.4 mL/100 ) JEJEERRIE, (O IEHK
i, 3.8% xR eAPrEe, I S5HiEEnZh
9: 1, IM/MRERESTLE: 25 Cx= i N HhiEEE L
1 000 r/min &.0> 10 min, 753 & & il /) b i 3
(PRP), FHilts s HUBEE £ LL3 000 +/min &0,

15 BP0 HEAE S /MR MK (PPP), UL ADP fE
BEH, R A CAS00 4> [ 3 il 51U &
MR EREEVE . BLARERAE 7k IALER A U 5
AKX &MU, LA 5 min B s 2 SR 4 R
(%) Fmgik,

2.7 EhERBAAT R AR E G Y KEEY
@Gy, 10% KA@M (0.4 mL/100 g) i B FR
T, CEHRL, 3. 8% MMk FREMBUEE, IS Ut
FZR 9 1, BAREAET LS R CAS00 4 H 3
I ASA S A FH 1 B 5 A7) S v B 5

2.8 P t-PA, PAL M Z KEEESYE,
10% /KGARE (0.4 mL/100 g) JE BRI, O JIEHR
I, AFZENPiEE, 4 000 t/min B> 10 min, B |
o JUAS TR MEREIR S % (ELISA) 50 & Ui W 43
BAE

2.9 o BBk A s B e KR R R R R AT
ES R oI (17, R ke 2 = T (1L N =TI A7) e 1
A ASTE RE JT o A UL BEI 2 . HRUM 28 U e Il
0.8 mL, JIAM AR, THEALRAERAG YA %
200/s F11/s B4 M A BE(E (mPa « s) , ZL4H AR
e . BUFZEPrEEm 0.04 mL, JiIA 1 mL
BEIRRIRAS, B0. 8 mL b4 shA AL Hr S,
THEALRAE RS2 40 B KA g

2,10 %t Fob LREPEHD x +s Fon, R
FH SPSS 19. 0 Geit- ¥4k 47 )5 2534, P <0.05 3
INEFAGIFRE L,

3 #R

3.1 #EhEEEEST KR AP ZIT A F IR TR
SFARAM L, BRI ZAT R0 55 B B Tt
fm (P<0.01); SEEAYLIA L, T i B A 590 41
o J& BV 2H Yo BE I 2 U R BRI 28 1) B R R TR
(P<0.05, P<0.01); i i 5 Ao 07 sk 4 < R
LY RESRAUAEIR 5 AR 25 BE IEAH DG, WLER 1

R 1 EIMIERRBALY K RANER N /EHE T RERRERBIRME (X x5, n=10)

Tab.1 Effect of Huoxue Kangnao Granules on neurological deficit after cerebral ischemia in rats (x s, n=10)

415 ik P2 T BE BIRE IR P 50 43
[g-(kgd) "] 24 h 48 h 72 h
HFEARH - 0.20 £0. 11 0.42 +0.20 0.32 £0. 10
TRAIZ - 2.50 0. 6744 2.61 +0.8144 2.33 +£0.8944
176 0L A A 20 6.0 1.90 +0.57% 1.10 +0. 8844 0.50 £0.53%%2
95 I R B A 2 3.0 2.45 0. 69 1.45 £0.6924 0.91 £0.544%
1% I A A 20 1.5 2.40 +0. 84 1.80 £0.924 1.30 0. 95
JE s F-4H 0.008 1 2.10 £0.74 1.50 £0. 7144 0.80 +0.63%%

He SEPARANE, A4 P <0.01; SHMAHHE, 2P <0.05, 4P <0.01

3.2 JEARSLARAR  FEEENIA T2 h 5, I8 AR
FEARFR . SIRFARAA L, AR L AT A0 S AR A
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0.05, P<0.01), W3E2,
FR2 H IR BN BRLXT K FR AN BRI FS F 4% 5B
n=10)

Tab. 2 Effect of Huoxue Kangnao Granules on cerebral in-

JEIm (x x5,

farction after cerebral ischemia in rats (x £s, n=

10)

20 51 /[ g (kg-d) 1] FEFEARFA L
RFARH - 0
HETRIZ - 0.260 +0.03344
T L5 A 2 6.0 0.041 £0.0212%
75 ISR o Ay 2 3.0 0.125 +0.02924
B 19E o 1 v 1.5 0.178 £0.037%
Je i V20 0.008 1 0.080 +0. 02722

e HRFARALE, AP <0.01; SBURALE, 2P <0.05,
AAP<0.01
3.3 X & w48 42 SOD, MDA, 6-keto-PGF,, .
TXB,. IL-1B., TNF-oo, MMP-9 ICAM-1 #: |
3,301 i LR A A X P a5 o B 3 A R AG Bz JoT
SOD ¥ J3#1 MDA &A i X} SOD i J 5%
. SR FARHAML, HAHI R TR (P<
0.01); SRRV AH LY, I i1 B Ak A0RE 45 711 1 20 1
HARZEZER (P<0.01), FEIE i Bk BURL ]
3825 B e 0 R TP T 48 5 DR Ui e Bt SOD ¥

XF MDA S A s S5ERTFARHAMIL, &
BRI B THE (P <0.05); SHEAZEAHL, 7%
SR P A 25 7] 2 2 . 4 M o 20 B B AT 1B 2 S
(P<0.05, P<0.01), U7 i 5w B0R S,
FRIV L B Sl 3 AR UM ke P K BRUM B2 BT MDA %7
A (P<0.01), W33,
F 3 i B R Bk X f SR i B i R4 K BR B B2 )ik SOD

&A1 MDA EFEMFM (X £s5, n=10)

Tab.3 Effects of Huoxue Kangnao Granules on SOD ac-
tivity and MDA content in cerebral cortex of rats
with cerebral ischemia-reperfusion injury (x + s,
n=10)
i/ sop/ MDA/
b | | |
[g+(kg-d) "'] (NU-mgprot~") (nmol-mg prot ~*)
BRFEARH - 20. 346 +5.932 1.439 £0. 808
AL - 9.887 +2.80244 5384 +1.6364
76 ML R i AL 21 6.0 23.535+6.483%%  1.472 £0.34744
16 L A A 4 3.0 17.532 £5.2404% 2,562 £1.22544
B AT 4 L5 17.515 £5.5074% 2,614 +1.392°
AefinipE A 0.048 6 11.730 +4. 321 3.286 +0.5352

H SREFERAE, AP <0.05,44P <0.01; SHIAYLE, AP <

0.05,2%P<0.01

30302 o0 i AR X M g L PR v A A R BRUG
6-keto-PGF, Fl TXB, &4 & )5

keto-PGF, & A &R

X Bz it 6-

W ST ARAM L, HR

HUREEMR (P <0.01); SEAIAALL, T M EE
i Ok g R B2 BT B 2R R (P <0.05), #%55)
RARPOCREIEMI, RUIE MR IRPUR GE 3%
o e I R I T A543 R BRI B BT 6-keto-PGF Y
A,

XF G B2 B TXB, & ' s m . ST ARAAH
e, BIRABIE TR (P <0.01); SHEAEIHALL,
% 0L M 0K, i L v R B 8 B R 3 2 e
(P <0.01), B il 5 R FURL ] 10 35 4% A1 A 55 1L
FEECE I R UG B2 S5t TXB, S, Wk 4,
x4 IR f AL X i SR I A 0 4545 K RN 6-keto-

PGF, #1 TXB, =M%l (x+s, n=10)

Tab.4 Effects of Huoxue Kangnao Granules on the con-
tents of 6-keto-PGF, and TXB, in rats with cere-

bral ischemia-reperfusion injury (x +s, n=10)

A/ 6-keto-PGF, / TXB,/
415 » 1 1
[g-(kg-d) "] (pg-mgprot~") (pg+mg prot ~")
RFARY - 3000.0+144.6 20 610.0£976.3
PRI - 2530.1+132.044 23 128.8 £1 544.944

2708.9 +155.8% 20 677.5 £747. 142
2672.7+166.0 21 113.8 £795.522
22 161.3 +1536.4

5 L B i A 21 6.0
76 ML i AL 2H 3.0
6 L A A 1.5
Aefiniptm 0.048 6
H: SHTEARALK,A4P <0.01; 58 A H L H, 4P <0.05,
AAP 0,01
3.3.3 5% L A A X i a5 i P 3 A5 47 K BRUARG
W IL-1B . TNF-o K TGS 5 R,
FERIZH K214 IL-1B Fl TNF-o ZKSF B ETHE (P <
0.01) ;7% Il N 0K g v 50) Sk 2 R 24 ik 2% 36 2
AE R FEARMNZH 2L TL-1B Fl TNF- (RIL, 25
HEFE Y (P<0.01), WS,
=5 i I BR B B RL X A GRS R4 oK R i IL-18,
TNF-o K EHI SN (x5, n=10)

Tab.5 Effects of Huoxue Kangnao Granules on the levels

2627.8 £247.7
2707.7+192.2% 21715.0+1488.12

of IL-13 and TNF-« in rats with cerebral ischemia-

reperfusion injury (x +s, n=10)

. il IL-1B/ TNF-o/
ZH

[g-(kgd) ~']  (pgemL~") (pgrmL~")
BFARA - 187.49 +32.50 1 193.38 £203. 02
AL - 300.49 £23.3444  2032.97 £353.0744

1240.27 +£326.8044
1 360. 41 £356.47%%
1967.57 £174.71

1345.54 £273.8944

213.42 £33.4744
238.81 £17.7324
283.87 £31.71

243,91 £65.2644

6 ML B i A5 21 6.0
7 ML i AL 21 3.0
1% I BRE il AT 2 L5
e 21 0.048 6

H: SERFARGAIE, 24P <0.01; SHERA L, 24P <0.01
30304 i I RF A AR XeF A ffe ot P Y A R ARG
K25 MMP-9 | ICAM-1 J£H Rk miigm S5 F
R ML, HEAIY] ICAM-1, MMP-9 mRNA {4323k
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WE LW (P<0.01); S5BIAVHA L, 35 5k
WORLE . R Y e 2 R ICAM-1 . MMP-9
mRNA 33k (P <0.05, P<0.01), W36,
<6 i I R By BUAL X R Bk 10 B i 5 4% K R B MMP-9 |
ICAM-1 mRNA RiZHEMN (X x5, n=10)

Tab. 6 Effects of Huoxue Kangnao Granules on the ex-
pressions of MMP-9 and ICAM-1 mRNA in rats
with cerebral ischemia-reperfusion injury (x +s,
n=10)

i/
iRl ) MMP-9 ICAM-1
[g-(kg-d) "]

BFARA - 1 1

iR - 5.76 +1.9144 7.76 £3.1044

b 19E 4 7 e 6.0 2.20+0.78%%  1.67 £0.35%%

T L5 A 4 3.0 3.06+1.19% 2,99 +1.35%

T I )5 I b 2 1.5 4.53£2.56  5.78+1.85

A i 1% 3 2H 0.048 6 2.87+1.01% 2.51 +0.45%%

E: HERFRALKE, AP <0.01; SHMALE, P <
0.05,2%4P<0.01
3.4 RSB ADP i 569 K R MR &
Faeeg R HIRTARAIE, BRI S min B
IR R R LI (P <0.01); SEIRIA LY
B, % L RFE i AU 25 71 0 4 R ) ) DE AR ZH X ADP
75 AR R MRCRR BA M SRR (P <
0.05, P<0.01), W7,
x7 EIRKRBRNI/NMEIRENZIE (X£s, n=10)
Tab.7 Effect of Huoxue Kangnao Granules on platelet ag-

gregation (x £s, n=10)

20571 Fl/ [ g (kged) ~'] 5 min B M/IMEREE R/ %
BFERAH - 41.5 +4.1
T RIUEE - 75.7 +5. 144
T IS A b7 4 6.0 57.8 £2.3%48
75 11T SR o Ay 2H 3.0 63.0+1.74%
by 10E 4 e 1.5 68.9 +3.8%
B ] DE AR AL 0. 009 53.2£1.9%%

W ST AR E, AP <0.01; SHEY AP <
0.05,44P <0.01
3.5 o R RRORUEL X B B 69 e T IR A
SO X6 P Pl 30 43R 1L TG S R] (KPTT) Y5200
H5MFRAMIL, HAHEESRE (P <0.01);
SR AR B, T R MO g PR S RN B )
VCARZA ) B A WK /ER (P <0.05, P<
0.01), AHEHARIOCKRZIEMIC, KNG M HE
oA 2LA ZE 4 KPTT f94E H .

T AL 58 i A X 1t 3 58 Ift il S ERF ) (PT) 11y
. SEFEARAMLL, SRR ERE (P<
0.01); SABERILIAH L, 35 il B A 00k o2 70 0 4 A0
B I VCARZH HA K PT M/EAH (P <0.05),
2240

FR R EROCR B IEA I, SR M ok B

AR PT RIVEFH . WK 8.

*8 FMEMEBAIY KPTT 0 PT #9%0 (X 5, n=10)

Tab. 8 Effects of Huoxue Kangnao Granules on KPTT and
PT (xxs, n=10)

biilh=v
205 ] KPTT/s PI/s
[g-(kg-d) "' ]

BFARH - 16.68 +0.87  8.89 +0.36
A2 - 14.20 0. 6144 7,98 +0.3444
95 101 SR o AT 2 6.0 15.48 £1.324% 8.32+0.17%
i IR A s 2 3.0 14.88 £1.16% 8.14 £0.20

7% I 5 i R 2 1.5 14.32+1.32  8.12+0.32

B ] DT AR 2 0. 009 15.98 +0.42°4 8.72 £0.15%

B SBFARALE AP <0.01; SHIAMH L, P <
0.05,44P<0.01
3.6 P t-PA, PAL MM E  XFIK +-PA 7§
PERSZ M SR FARAA L, BRI W EFRAR -
PA{TE (P <0.01); SECRIAIARLL, {5 IR ik
KL FP R 2 R A M 2 Y B L e
PA JEM: (P <0.01),

Xt PALTEPERC MR . SR AREMEL, B
AR PALTEME (P <0.01); SR,
it L BFE A AR 3 v ) 2 R e 2 X S
fiR1i i PAT i 4 (P <0.01), W39,

RO i ML ER By FUAL X B ER I T B4 K R AR t-PA

PAIL iEHRIZM (X x5, n=10)

Tab.9 Effects of Huoxue Kangnao Granules on the activi-
ties of plasma t-PA and PAI in rats with cerebral

ischemia-reperfusion injury (x £s, n=10)

it/ t-PA/ PAI/ PAL/

éﬁ};” _1 —1 -1
[g(kg:d) '] (ng-mL™") (ng-mL”)  1-PA
fFAL - 13.26£1.99  0.943£0.257  0.071
R4 - 7.82£0.6844 1.892:+0.178440.241

12.74 £1.29%2 1,229 +0.343220. 096
11.33 £1.574% 1504 £0.128240. 133
8.83+1.06 1.733 £0.405  0.196
10.49 £1.9722 1,464 +0.241220. 140

1% I BRE  FA 4H 6.0
5 ML B 2 3.0
6 A 9 41 1.5
2k i e 0. 049

F: SEFARAAHLKAY P <0.01; 584 H K,
AMP<0.01

3.7 e B R R A A e KR R A T S AR
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30701 I IR A R T i e ot P A B4 1 2R E 1)
i SERFARLML, BAA2MmEE Y], K
PI¥ - (P <0.05, P<0.01); S5HEAIZAMLL,
V6 0L A AR v ) e A I R R e Y . AR B
WEZES (P <0.05); I L5 Rk 4% 55 0 4 5
RO R B IEARDE, 2 BT 0L SFE A 0 ro o2 0K e e ot
KA MW S5 THE . W3k 10,




2017 411 A
H39% E11

TR %

Chinese Traditional Patent Medicine

November 2017
Vol. 39 No. 11

F 10 5 I B Fe AL X A R I 14 KRR £ I & Y R0
(xxs, n=10)

Tab. 10  Effect of Huoxue Kangnao Granules on whole

blood viscosity in rats with cerebral ischemia

(x s, n=10)

. At/ RAFHE/ (mPa-s)
[g(keed) 7] EHD/(200-s7")  f&H/(1-s7))
e FAH - 4.20 £0.70 8.09£1.97
FiRIZH - 13.12£5.734 17.10 £5. 1044
RN Ak e 6.0 5.26+1.10% 10.50 +2.204
T L A AR 2 3.0 6.70 +2. 46 11.13 £3.88
76 ML o AL ZH 1.5 8.36 £1.45 13.47 £2.40
CUIREE i 0.259 5.57+0.91° 11.06 +1.83

T SWFRAEHE, AP <0.05,44P <0.01; SEAMYHE,
AP <0.05
3.7.2 T iR R X6 fik ke i A R BT 4 i A A
REIfsZ IR SR FORAARLL, R 2 AR
(P<0.01); SRAIARLL, 5 5N ORE = 51 &
HMETTFZ R HHAMBFEZESR (P <0.01);
% L B i A 2577 B RO R R IEASG, 4R/RT
L RFE A R LA i v M ke i 1 DK B 200 A8 T g
MIfER . Wk 11,
A1 IR Foa AL B R I 1 K R 41 4 B 3 B T Y B2

g (x=+s, n=10)

Tab. 11 Effect of Huoxue Kangnao Granules on deform-
ability of red blood cells in rats with cerebral is-

chemia (x s, n=10)

4151 /g (kg-d) 7' LYNHRAEIE
BFARAH - 1.285 +0. 178
FLHIZ - 0.857 =0.09144
T IS5 A b 4 6.0 1. 187 £0. 08122
T4 AL A A 2 3.0 0.953 0. 043
9 AL M A 2 1.5 0.903 =0. 037
R L) 0. 259 1.034 £0. 0432

T HRFARALE, A4 P <0.01; SR LE, 4P <0.05,
A2P<0.01
4 itig
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Fiki ZH 2R ) 45243 o
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e
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KA ) 58 i GLIR S o
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