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[ Abstract] Objective To study the protective effect and mechanism of Shenmai Injection on rats
with cerebral ischemia reperfusion injury. Methods 40 SD rats were randomly divided into control group,
model group and Shenmai Injection group. Model group and Shenmai Injection group were treated by right
carotid artery thread embolism of middle cerebral artery Willis ring, blocking blood flow for 30 min and
conducting reperfusion for 30 min. This method is repeated 3 times to construct rat models of cerebral is-
chemia reperfusion injury. Caudal vein administration was conducted, 1 times a day for 6 consecutive days.
The control group was given normal saline with the same volume as model group and Shenmai Injection
group. After ischemia reperfusion for 0, 30, 60 min and 1d, 3d, 6d, cerebral blood flow (regional cere-
bral time blood flow( RCBF) and electroencephalogram ( EEG) spike wave amplitude at 6 time spots were
observed. Cerebral infarction range before and 6d after cerebral ischemia reperfusion was calculated. Re-
sults RCBF increased significantly and EEG spike wave amplitude decreased markedly in the 3rd day and
6th day in the Shenmai Injection group, which significantly reduced the cerebral infarction range after 6d of
reperfusion. Compared with the model group, the difference was statistically significant (P <0.05). Con-
clusion Shenmai Injection has protective effect on rats with cerebral ischemia reperfusion injury. The

mechanism of action may be associated with the inhibition of abnormal discharge in the rat’s brain after cer-
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ebral ischemia reperfusion, the reduction of enzyme activity of vascular smooth muscle cell membrane Na * -

K" - ATP, the relaxation of cerebrovascular smooth muscles, the improvement of microcirculation and the

increase of cerebral blood flow.
[Key words]  Shenmai Injection;

flow; Electroencephalogram; Infarction range

SAL T SIROE VL LS A & N et Bl DL L
AR R BRIk T 20Rk 2 lE T £ B 52 T il
o EERI NSRRI LWL L LB K
WMEANSZ R A& RS, B i T, 77
R AR TR o P LB AR 2 D BRI
M 2, FR REAR A7 0 22 4 T SR BT , 45 15 2
OB, 258 IS 2 AT, — i —
O, BT 5K LA | B VA e L TR, SR O
Ji (38 it AN A S5 St i S i PR T BA R 2R
ZARTE TR0 o B O LSS O T e L P
AR RS SR K BRI P T AR, 22
PRI S 25 2 T S TR, L 258 JHE X DA B e, 49 1 4t
D3 BRISEA , PRI 2 2 0 SR WO A U e L 45 7 3 45
D3 RAFBIL , Al R P 4 B B4R A

1 #MREFE

1.1 5280 shy)

SD KEL30 H ks 160 ~210 g, B MEA 4],
P A S5 4 e B AL, SISl it 4 O F
AIIE: SYXK(5B)2011-0031 5 52 56 2y 9y £F 7 V5 A] Ik«
SCXK (%5)2011-0008
1.2 25t B A

BL-420L A= ¥{5 5 R 10 sk R G0 (L Ab i 28
N o BETESR (KR A A BR 2 7, [ 2y
TS :220093647 ) 5 HLfR AL AU TH( H AT,
FBR-1);TTC Yo 5| ( L H 91 AR A R A
A)) RGO (RS % i O BT AR A
A],FA-1004) ; B2 27 5245 73 B A ( H 4% SNOY, X52-
H), B2 MaLsy i 2y 50 mm, 7€ 18 mm
AMERRIC, WS T G B T A R K P& D) ©
1.3 U sl o P8 3 303473 sl i B 78 o T ik

1 40 HOK BHBEYLE 7 3RIEBENL I 3 4%
MR B2 [ 5 4 A B2 e 5 4 L 5 S
Bk 3% R4 (10 mg/100 g) 2818 16 e St
JRRIE , AEMNE S T &, SRR bl o, 43 A
BRI 4R B 208 Bl Tk A Fii 2 32 ) ik ke R
oy B NS SIS s ik e I 11, 5 — sl ik gk
[F] e -3Je PA7 A ) 50, 3 Jok B 351 PN 2l fik = 328 o0 i

Cerebral ischemia;  Reperfusion injury;

Cerebral blood

TESAN BRI Codi 5 — T 52/, 4 0 i R 2
GEMGAR , IC IR 55 A Bl Kk 5 i Ak 22 2% Y B &6
B BR BN B K Y B Ik e, gk B 22 2 U R SN
B A 18 mm B4 BH Ty BRI RH ZE 1 i b 3l ik
Willis ¥F, BELIBT ifi 378 30 4305 - 14 30 70 h It /e 52
3 W RV AT 4l i 22 AT BR s ik e o 43 )2 G A B
TR e Jz Jik , AR 36 39 HORBUAETS , R A 24
I LRy ¥4 A i 9 et A i P STt 2 e, 2 0N i
T PR, 4 8 Bk s A g A 2 A i TG, A58 ) 2 )
VB g NTERRE , Pk Hor 24 R BURT & il e iP5
TETEII Sh W A A e bR o, RSB IR Zh 30 64%
X RRZH T [m] b H AN 4 AR 2 BH 28 T K b 3l ik
Willis 5., 3 4K BUTAN 24 /N2 R RIS 2
2, 2 FH KR 2 ml/100 g 13 512 22 7 50,
1R/ R % REZH S AR 21 5 4 i AR B K, 4 48
BT T Ko
L4 i i g 12 A fii ri, P10

Ja) & o I 3 £ ( regional cerebral blood flow,
RCBF) (ml./100 g+ min) 5% FI H A A= ¥ B2 245 W
Az LA U 2N IR T (FBR-1) & o 7 K R
FRTGUA I Bz T 22 R 22 i, SR A W5 R Bl
KRS0 5% M H 1A (electroencephalogram , EEG )
PR, W HE 0,30,60 434h S 1.3.6 K 6 AN AN
EEG J0E (S50 E B R 2 mm, 3 58:0. 05 s, 4ii
#.100 Hz, 3 .12 mm/div) .
L5 HAER A ST

BRI [ 2 22 H K BUTIRYT 6 RISk AbgE,
T3 5 ik 2H 25 DR AR T FR R, 20°C DK 7R 20 43
B SEAR TG S DI 2 mm JRERG R, 37°CHY 1% TTC
WEOEY A 30 3o e H 4% Z2 W E . h T A
FED A (0 I, K o) 2 A B8 R A, A 2 1 R
REBAPR 5 JF 10 5% B i, T 5 A S8 Y 1 [ g A A %
(%) = (BEAEEROL o/ ik s B it ) x 100% |
1.6 Hil2#hik

et oA A Ffd SPSS 17. 0, AN i 5 R Bk
S P E EEG \RCBF A9 52 i R FH 25 &2 0 & 7 22
3BT G AT 53 A, DR B R it A AE 3 B >R T
PR LR o R, S 9 B DA B = Al 22 (w2 5) 3R



BRI EEZG 2015 4E 4 458 %454 1 Global Traditional Chinese Medicine, April 2015, Vol. 8, No. 4 409

7R, KB K HEAR 0.05,P <0. 05 NESFA G+ E XL,
2 H#R

2.1 S22 AP K RG S PR I EEG 5200
2% BL-420L A5 5 REFICHE R G IR K
SR SR I PR 3 0,30 .60 235 Je 1.3 .6 K 6 A4HT AN
EEG FRAE LG &L, W3 1, BRIl K 23 4 fEfH
FET Kb sh ik Willis 7R J5 EEG i 8 % i B %)
B Gm) 1 Fh,F 30 43R BRI, X R4 EEG il
PR TCAE A o B 2H K SR M e o P O 6 K
H EEG Jf I e 4 DR w3 K SF- , 156 B A ke ot -
T ™ E, 224 FEG T 1 K H51E TR,
F 6 Ry X R K-, SRR AR L, 28 8 42 0 i
Ti 2285 R BRERIE BRI P <0. 05, B4 ik LBk
AR, I F =122.45, P <0.05; 2748 5 K5 56 25
R[] F o 4 52 HAE R P <0.05; LSD W L 4%
GEIILR 1 FEMG SR FRE TS 1.3.6 K 3 ANET AR
EEG 433124 (53.29 +4.80 41.32 +3.30.32.52 +
2.12) , FREBE, SR R, P <0.05, 22 %4
Geitaf 5 X, U S 22 1 G R R 0 2 A I R R gt
L PV A 5 i e T S A7 08 R W, 0 ) HL S
H, 5 B5F ] 22 0 A FH B2 4H AN TR I AN TR, B 464 1
3.6 K 3 AR A5 Bk e T S A R D R A TR S
FERIZHA L P <0. 05, A G245 L,
2.2 BRSO R BURG B PR 3 RCBF (520
BL-420L £ W {5 % R £ 10 5% R 4l * 5K
P, 76 O 3 Bhoxt B 4L A A 2 2 2 37 41 RCBF 4K
P BE 26 LA 0 B IR 25 5 5 B R A 7 A JE Willis 26
J& RCBF 37 B 200 R B, 76 30 43 b B 2 5 IR Al

(15.35+1.47)mL /(100 mg-min) , H&k & 5
BAEFFTEMK I8 6 R, & ok, F =
39.33, P<0.05, 2R A B EME L, 5XT ALK
A, U K U ke L P Y R T Y . TS 22
ZHAE BRI P 1 5 RCBF 1| RIFFB B W FE, T
553 RE LA T X AL B 1EH 7K, 6 KRGk
g, AR LR, 20 o O I i U7 22 0, A T
7 AR WREROIE AR P <0. 05, A Ik Bk
JEARYE, I F =106. 696, P <0. 05 ; 22755 K o 4%
S E A 22 BAE R P <0.05; LSD P 7 L4
IR DL 2, 75 Ik i R E IS 3.6 K 2 I
RCBF ZZM{E 43 5124 (29.29 +0.97 .30. 51 £0.77) ,
RCBF B i e, SR LA, P <0. 05, Z 5 A48
THEP R S U] 2 22 10 S W B A oS08 TG 3 48 o i
mmErfEM. k2,

2.3 S TSRO ik RO P R BRI 2 2L 2R R
A2 S R AE I L () 52 k)

FEIRIT 6 KT, W REZH ik 21 2095 3L K] A d 7 i
HAUE (I 5), Bl 40 Mo HE 9 5% 55, JC IR B0 55 i R
5 BRI A figi 20 205 B IA] 7 B K IX 3 60 s, H i
ZHE 2 240 M HE 2 25 L HLES 400 L A W B IR A
It SE AL TN E TR, (H BRI W, 15
DX Sl B 9D, A 70 8 93 i 2 23 ol 40 T o 400 i i
G AR ZE S E ] A TR A, AR A ik A
FEIE A (30. 12 £2.73) , 227 1 560 W 40 B 1 48 41
Fl(12.01 £1.27) , B] R AR THALAL, 5B AU A [
AP HLES ¢ K590, 0 =2.329, P<0.05, 274
R S R S 2 T WA Y 5k Gl Bk | s
DRNAESEIL R . WL 3,

R 1 ARIAIS A UG SR LR TE EEG BRI IR L4 (mv) (X £5,n=10)

2H 5] Omin 30min 60min 1d 3d 6d
XF R ZH 30.31 +1.71 29.66 +1.58 29.97 £1.33 29.78 £0. 94 30.59 £2.01 29.28 £1.57
(ERE 29.47 £2.06 69. 14 £4.45* 73.37 £5.58* 70.57 £5.30° 65.87 £4.29° 61.74 £4.72°
SHY 29.89 £2.20 70.24 +£5.89* 70.32 £6.57" 53.29 +4. 80" 41.32 +3.30 32.52 +2.12°

T S BRALHAR, P <0. 055 S ERAL e, " P <0. 05

R2 A[EBE S EUR B A RCBF Fe4 (RCBF = mL/100g-min) (% £s,n =10)

51 Omin 30min 60min 1d 3d 6d
Xf IR ZH 36.54 +3.59 34.91 +3.30 35.79 +2.57 36.01 +3. 14 35.78 2.0 34.71 +2.40
AL 18.56 = 1. 11° 17.35 +0. 97* 17.26 + 1. 14 17.91 +1.24° 21.68 +1.57° 20.54 +1.37°
SHEM 19.42 +1.07* 17.78 +1.32° 19.57 +1.51* 24.21 +1.21* 29.29 +0.97% 30.51 0. 77"

T SR AR, P <0. 055 SR e, " P <0. 05



410 FRERBEZG 2015 4E 4 45 8 4454 1 Global Traditional Chinese Medicine, April 2015, Vol. 8, No. 4

3 RRUR BRI SE L

(x+£s,n=10)
25 WX (g) JEIRIEX (2) HEFEE I (% )
(T RIUEE | 0.0441 £0.0034  0.1122 +0.0129 31.18 +1.74
S 0.0121 £0. 0050* 0. 1072 £0.0081* 17.01 £1. 35
T X R L, P <0. 05
3 itig

Zi 4 Ik FE BE (acute cerebral infarction, ACI) H[JJ
SPEBR M PERG A, R ZHOZ T I AR ) 1
I 5 1 TR B e fii it 4 5 | S S e I 3 B T 3
{18 ey ke P A e 1L A5 B K i B e e 0, P A 2 A 2
Rl Bent g — b e a1 G A R A, Bk R
T FE AR R , A I AR DL 1 7™ o I N 2K i 11
YIR o TATI S R OR , B R AR R A
200 T3 i A v A 9], AR AR TR A T 24 100
TTN HOBA R 2 45 2 2 i 2 4 1 SR A
A VERAE B R SEIK A T A S

TE 2P i i A e Bt pl T At A ot
B, HilG 2 28 B ke 1 5 4L, fi 2F 4 Na ™ -K " -ATP
il R H R, P BCLORLAR (1 S5 48 X T RE IR, 4 i
AE B A A A R fid e — R 9 WA B, 3 44
PR T, S5 2 Ay T WL 5w % RCBF & EEG, fisiZH 21
REEET (17703 RERI N o 3 1| SRR 2 TR Y S 3
TR BRI H 2k Willis 2 38 B A% s 1fi -7 98 34 )
RCBF 2R T RIS 3 EEG B i Sl b7, 28
BRI S 2 W 4G 25 )5 , 242 41 RCBF JF
UGB T, EEG SR 2218 T B, 2 6 R Xf i
YK, BTS2 TE S W BE 12 5 15 n RCBF, FEAIGR
I, A 1L 3 A e, T S 7 A DR e, 490 ) G
WO . A B IE 25 28 K I FE 8 [l i S5 fivi 20
LI BT A0 M A b o TS 2 T SO n
Tl RCBF g /b 17 HIR A S Bl X5 Pina-

e ™ 7 T (1) 2 22 T S0 VR o 5 G 4L 4110 g AR, ik
ey s Wi 0N i R Ut ORI N =4 =R
a5 1P T I 2L 2453 405, il ik A A i AR i X g
HEGEB PR A — 2 LU B3R %25 W) vl fig
HAT P A M AR e Y 85 02 B BE 0, el 405 2 1A
LR N I 22 A HEAR , £ 72 240 i A B B AQ UK A
a5 1P T 52 20 ) S L 2R D R o

L5 BT AR SRS RIS AIE S 2 A2 T S RO R B
i fe 0P TR AR AT — 5 BRI

2 % x #t

[1] ChengJ Y, Huang J C, Liu GY, et al. Effect of shenmai injec-
tion on the expression of hippocampal c-fos gene of rats with is-
chemic cerebral injury[ J]. Chinese Journal of Clinical Rehabili-
tation,2005,9(32) :228-229.

(2] AR, T, BREE, 55, S22 TE SR 2Y 2 5% I PRAF5E F
JeL)]. A BE 25 2% ,2010,17(3) :104-106.

(3] #RHEHE, PhET, 220,55, BB b 12/15-08 U5 BT Ak
YRR OS2 y WA E R BT L] et
ZRl R, 2014,47(2) « 123-127.

[4] Felberg RA,Burgin WS, Grotta JC. et al. Neuroprotection and the
ischemic cascade[ J]. CNS Spectrums,2000,5(3) :52-58.

[S]  Ef, Flwkig, 85,55, S22 50067 RIS .
FAIRELIE A I PRAJESR [0 ] o oG B &85 o0 I I 78505 44 7, 2014,
12(2) :148-149.

(6] Wk, #) I, Jr sk, 55, K18 2 22 W R k& R )
AN AT RS AR T RO SR [T ] AR P P R S A 2
i, 2011,(22) :2761-2762.

(7] BRERAERT, 4 5K, 2. 232 T SO0 e B3l SR Y7 18 1
BELZE P il O™ P S BB Ay s e [ ] o J o o R 2
5,2006,26(7) :608-611.

[8] Spinale FG,Coker MI, Bond BR,et al. Myocardial matrix degra-
dation and metallopro teinase activation in the failing heart: A po-
tentialtherapeutic target [ J ]. Cardiovasc Res, 2000, 46 (2 ) .
225-238.

(ki H 159:2014-08-13)
(A SCH T IRE I )

.E%.

(IRBRPED) RENRAELE XK RZRZWR

AT 2014 AEE IS IAELR I TURG ARG R G RGN T CRER P BE 25) - 3 H 757 3l www. hazyy. com 7 57T, fEH
T, 3 B SETEA T R s PR L T IR S, A 5 Bl A R 2t 2R GE300 , T B IR 0 Ak A 1 4 o R JBE o PR 0 R 2 R S8+
I35 B A RN 4 A BN 320 o RIS AS TPl S (460 4 ) FISC R G 2 1 ke A 2R G 28 8 A T e — Wiy 77 50, A )

IR ZHFEHA AL A AR

TS hqzhyy@ 163. com, hqzyy@ 126. com {UILERZS 35180 Fe . ZadE0 L i 010-65133322 %% 5203 1§ 010-65269860 .



