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[ Abstract | Objective: To investigate the protection effect of Angelicae Sinensis Radix and Hedysari
Radix polysaccharide (AHP) in acute myocardial ischemic rats. Method: Eighty male Wistar rats were randomly
divided into sham operation group, myocardial ischemia group, 3, 6, 12 g-kg~' AHP groups, n =16 in each
group. The acute myocardial ischemia models were established by ligating the left anterior descending coronary
artery of the rats. 3, 6, 12 g-kg ™' AHP was used by intragastric administration in the rats with 24 h of myocardial
ischemia. Then the samples were collected from the ras at 36 hours, and 14 days after treatment respectively.
Serum creatine kinase (CK), creatine kinase MB ( CK-MB) , lactate dehydrogenase ( LDH), and LDHI levels
were detected by biochemical analyzer; the expressions of heat shock protein70 ( Hsp70), Hsp32 and vascular
endothelial growth factors (VEGF) mRNA were detected by reverse transcription-polymerase chain reaction ( RT-
PCR). Result: As compared with the sham operation group, the electrocard iogram ST segment dynamics were
increased in myocardial ischemia group (P < 0.05); the contents of CK, CK-MB, LDH and LDHI were
significantly increased in myocardial ischemia group at 36 h, and the expression levels of Hsp70, Hsp32 and VEGF
mRNA were also incresaed either (P <0.05, P <0.01). As compared with the myocardial ischemia group, the
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contents of CK, CK-MB, LDH and LDHI1 were significantly increased in various dose treatment groups at 36 h;
and the expression levels of Hsp70, Hsp32 and VEGF mRNA were incresaed (P <0.05, P <0.01). Conclusion:

The Angelicae Sinensis Radix and Hedysari Radix ultrafiliration substabce can protect myocardium on acute

myocardial ischemia.
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1.1 zh4)y SPF 2 M Wistar KR 80 H, k&
(240 £20) g, H H M B 2= BE BHITSE 50 3 9 oo 42
it A RAE S SCXK (H)2004-0006

L2 259 0k Mk A ik E 5 GAP X
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K 42— T — IR VR 4R — W T Z W . %
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2.2 LI SR FH A o BRI 0T S g KR
PEAT W, W ZE 0 HL ] ST Bl 4%

2.2.1 0 WUEE LER 3 A ( CK) , LR ¥ i () T i
(CK-MB) ,LDH,LDHI & & 0yl :& 25 4 a3h ¥ 53
TR (36 h, 14 d) FEHLEL 6 H KB, 2 i 3 ik R
M5 mL,4 C#®E2h/53000 r-min” ' B0 10 min,
WML , L -20 CARMR VR A7, 4 B 3l 2 46 53 BT )
% CK,CK-MB,LDH,LDHI ) & &,

2.2.2 RT-PCR {ll] 2 Hsp70, Hsp32, VEGF mRNA
Bk RAHKEEZ 14 dE5EHBCES KRG

FUREBEA WO JE B 38 73 00 B DX 0 5 30 1 0 25 BE A
Ao Gl ¥ K %1 Hsp70 Lk BiF 51 # 5
AAGGTGGAGATCATTCAGGCCAA-3', F iz 31 4 5'-
GCGATCTCCTTCTTCATCTTGGT-3" ;Hsp32 L 514
5'-ACTTTCAGAAGGGTCAGGTGTCC-3', F #F 5| ¥
5'-TTGAGCAGGAAGGCGGGTCTTAG-3'; VEGF I
W54 5'-GACCCTGGTGGACATCTTCCAGGA-3', T
W 51 ¥ 5'-GGTGAGAGGTCTAGTTCCCGAACG-3';
e W mE B S B (GAPDH) B iF 514 S5'-

AATTCAACGGCACAGTCAAGGC-3', F e8| 4 5'-
GGATGCAGGGATGATGTTCTGG-3", Fi RNA i 4%
) & 4R IS RNA ] RT-PCR S 07 a5 &, B iy 5
RN 25 wL, P A5G AE 8 3 wl, 514 3 wl, 2
NS AR 95 °C L4 min, 1 IRAEH ;A5 1 94 °C
20 s;iB 2k 60 °C, 20 s; ZEAH 72 C, 20 s (fE# 35
W) s M AE AR 72 °C, 8 min, I AEH ., H PCR =
W e I v, DK O 7 BE IR AR A T %, ] Quantity One
A 53 AT IR BEAH

2.3 it srHr RHISPSS 16. 0 483t B4 41 4k
PRECHE B DL v = s Ron, Gt r ik ok R A
BEHEMT,LLP<0.05 WESHGIT%E X,

3 #£R

3.1 KL E 2R S0 LE i R LG L & ST
Bah SR kszmg 5 SH e, MI 41 ST By ia
(P<0.05); 5 MI i b#¢,1 ~5 min BF HD,MD, LD
H ST BrUZHTo2E 5 o B R B2t O JUL R i 455 1Y
TR R, I 06 0] N 24 U3 40 1 2 AobE O LBk
BRG] ST Besh B2 TTem, Wk 1,

F1 HAIRSHEMABOCINRG AR OBE ST BIETLMFM(x£5,0=10)

Table 1 Effects of Angelicae Sinensis Radix and Hedysari Radix polysaccharide ( AHP) on electrocard iogram ST segment dynamic change

after AMI in rats(x +s,n=10) mV
2 431 F/g kg ™! 1 min 2 min 3 min 4 min 5 min
SH - 0 0 0 0 0
MI - 0.67 +0.22" 0.73 +0. 19" 0.74 0. 14" 0.80 0. 10" 0.85 +0.22"
LD 3 0.62 +0.21 0.79 £0. 16 0.78 +0. 19 0.87 0. 14 0.86 0. 12
MD 6 0.66 0. 19 0.71 £0.22 0.71 0. 15 0.82 £0.25 0.83 +0.21
HD 12 0.61 £0.24 0.76 £0. 20 0.77 +0.21 0.85+0.17 0.84 +0. 16

5 SHAHKEY P<0.05,2P<0.01;5 ML P<0.05,YP<0.01(F2~4[),

3.2 AL S 2O LB K LIS LDH,
LDHI KPS f 36 15 SH 41HE, MI 21 LDH /K
PAE 36 h AT BT (P <0.01) ;5 MI 41 4%,
LD 4 LDH 7K-F-7E 36 h i B & F} 5 (P <0.05) ;MD,
HD 41 LDH /KF-7E 36 h W7 B3 THE (P <0.01)

55 SH #f Fe 5 ,MI 2 LDHI /K F-7E 36 h I A B 2% 71
(P<0.01);7E 14 d By A Tk  HESHH¥E S
MI 24 kb3, LD 24 LDHI /K4 36 h BB B F & (P <
0.05) ; MD, HD 4 LDHI /K “F 7 36 h B Jt & & &
(P<0.01), W#E2,

F2 HAIESHEXMIMONHBRHGXRME LDH, LDHI K FE R0 (x +5,n=10)

Table 2 Effect of AHP on serum LDH and LDHI levels after AMI in rats(x +s,n =10) U-L°!
LDH LDHI
21 51 F /g kg !
36 h 14 d 36 h 14 d

SH - 82.49 +15.18 66. 24 +26. 56 38.32 +5.42 32.26 +6.24
MI - 198.30 +34. 16% 74.32 +18.33 73.56 +8.73% 36.48 +6.50
LD 3 123. 62 +33.14% 75.42 +19. 40 56.32 £4.94%) 35.30 +6. 40
MD 6 92.15 £31.25% 73.43 £17.36 49.87 6. 59% 35.55 +7.54
HD 12 119.42 +23. 14% 68.36 +19. 44 55.32 £7.18% 33.84 +4.94
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3.3 YLD 20 R B2 0 JILER I i 7 CK,
CK-MB JK-FRy520m 5 SH 20 He &g, MIT 4 CK F1 CK-

CK J CK-MB 7K - [, ¥ 70 A Ge it 2 5L (P <
0.05) o ZERAER G AL LW RE W] R A Bk 45 4L

MB KA B TS, A G (P <0.05) 3 5 MT B LBk i K ULy CK K CK-MB /K, H 5
A HIRA R 2T I A R AR R o 2GR SGRER A OG . WLAR 3.

F3 HAIESHEXNIWONBRGRRME CK,CK-MB K FEHFHZM (2 £5,n=6)

Table 3 Effect of AHP on serum CK and CK-MB levels after AMI in rats(x +s,n =6) U-L°!
CK CK-MB
21 5 /g kg ™!
36 h 14 d 36 h 14 d

SH - 1146.4 +121.6 488.6 £45. 4 860.5 +76. 1 537.6 +66. 4
MI - 1 855.6 +145.6" 521.2 £64. 4 1 976.5 £202.2" 568.8 £84.6
LD 3 1542.0 +136. 4% 497.0 £36.3 1 746.0 +166. 3% 544.6 +62. 4
MD 6 1 456.5 +118. 4% 482.2 +54.5 1 486.0 +161. 6> 542.0+82.5
HD 12 1 456.2 +136. 6% 490.4 £46. 4 1264.0 +101. 8% 538.6 £76.5

3.4 YT 2 X2k LS oK RO AL
Hsp70, Hsp32, VEGF mRNA ik my  SH 41

mRNA Fl Hsp32 mRNA f ik, H L MD A 14,
4k, SH 41 VEGF mRNA IR 27K PR ik ML 4 5

Hsp70 mRNA 5 Hsp32 mRNA EK/KFFik, MI 4
Hsp70 mRNA #11 Hsp32 mRNA Fikig#ahn, 5 SH
BEFARFM(P <0.05) ;5 MI 4 LE, HIH20
LT W& 7 &4 Hsp70 mRNA K Hsp32 mRNA
R ERIK(P <0.05) , i W 24 U3 201 2 0l n] o8
O UL R i f) A8 AR R 3 A5 £, M R 4A L N Hsp70

SH 41 [t % VEGF mRNA ik ¥ Z 1 & (P <
0.05) o H s BH ] 58 2.0 LAE 2Pk i il i 40 R 00 B
FRARI AL IR YT, 24 9 21 22 T 45 R A 4
5 MI 4% VEGF mRNA ¥ = (P <0.05), L) HD
A 2 . VAR Y IR 2T 2 B WAk T X —
HIROHLE . Wk 4 K1,

x4 HAEATESEX2MEOMB G KR O Hsp70,Hsp32, VEGF mRNA RIZHZM (v 5,0 =6)
Table 4 Effect of AHP on Hsp70 ,Hsp32, VEGF mRNA expression of myocardial after AMI in rats(x +s,n=6)

2450 FlhE /g kg ™! Hsp70/GAPDH Hsp32/GAPDH VEGF/GAPDH
SH - 0. 464 0. 087 0.346 0. 022 0.647 +0.171
Ml - 0.698 0. 054" 0.562 £0.014" 0. 865 £0. 027"
LD 3 0.781 0. 049> 0. 647 £0.021% 0. 833 £0. 064"
MD 6 1. 145 £0. 109" 1. 053 £0. 045" 0.985 £0.032%
HD 12 1.092 £0. 074" 0.947 £0.018% 1.142 0. 027>

GAPDH

Hsp70

Hsp32

VEGF

A. SH;B. MI;C. LD;D. MD;E. HD
E1 &HAKXRCO Hsp70,Hsp32, VEGF mRNA %%
Fig.1 Expression of Hsp70,Hsp32,VEGF mRNA in each rats

4 itig

S L R B AR BT, R BT R s
B R 2 —o A& 0 WL BRI (acute myocardial
ischemia, AMI) J2 ek .0 955 O WLAE BE | 0> BC 9 1Y B 42
R o ARSI W, R S g O LR 1 KB, 2 I 2L

K2 e 0% W3 B (R i % b CK, CK-MB, LDH,
LDHI 4 Ff.00 JUES 76 P . I R I CK K& CK-MB Xf.0»
JULEL A AR X 458 v B4 5 S R AR P, HE I A 32 W7
IGIT Ak IR B R 2 T B A AE T O A A Y
BWiRT & R, B AML 12 W i i 25 < 8 4 R
FR7 S HAE O WU A B R A 40% DL b HOE
AT Bt JIL R I 453 405 1) i LR AR B . CK 7E 6
h GG ,24 h ks g3 ~4 d J5 R 2 1E % ; CK-
MB 7E #8295 3 ~4 h J5 P4 T+, 10 ~ 28 h ik &k, 3
d J5 5 AWK G IE % . LDH, LDHI .0 LI v (1 45 5
PR, H AN s )RR B R AT [ 422 52 oo LAY 32 3 R
AU AL 200 o e S0 495 B 0 UL 200 S A s A 50 Pl
B S ey TR AR ™ R A 1 G ¥ T R il B
LR DI

Hsp JE ML FE 22 Fl 35 405 B 3008 (4n $44k 7 e
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Hsp70 A3 1 4% 38 e 1000 WL 40 65 A 460 1 Tk 52 44

A6 A1 L JUL R 442 25 1 FH ML 6 402 0 220 A6 90 L) i

FIREW . Hsp70 4 o JUL2H M Tt 52 e i | 5k

AR 9 — b P9 B 0 5 A B0 JIL e 1t 48 40 v

RV E AR . Hsp32 SRR I 21 2 48 g 1

(HO-1) , A5 Hsp70 F1R 28 [ P32 G5 25400,

DIA§ H U A Hsp 05" HO-1 Rk T % T

L5 f 4 B A FRB 3 S0, Sl P A A B B0 L

VAT 0 Sh KNSR B L K2 I 4 A B4 T T X O

MmAERBEEEM ", AL REW, M

LM W4 Hsp70 A1 Hsp32 mRNA ik £ 0 i 1

Jnia e, 4 M N R R 3R 9 Hsp70, Hsp32 mRNA X

A R4 1 A R B LR P B AR o BRI A0

Zo W AR 1] fil S 3 ok 49 0 40 e Hsp70, Hsp32 mRNA

F 2 3 % 1o O JUL A M 7 404k BE 7, 1 0 4 L 4 A7 45

P AT 80 0 LA L 1B 4R

VEGF Je:—Fh e B3 5 04 15 FH F 1055 P9 Sz 40 4

AR R T, LA TN R A 4 2R I A A DA

B A ST . VEGF E IE % 4141

A/ 0 WLB L B 0 LA VEGE (i 2%

PRI, A O WL S0 BR R S b oA TR AR

R AWRgE e B, 45 L AR 3 Bk, e o Bk 4 ATl

VEGF mRNA Rk B YIHa K2 THi&d s

MI 41 b3 VEGF mRNA FikA7 b FH . Ui Y

V2T 20 i 19 85 VEGF mRNA %3k, sk A &

LRIPBLE , 0 3 A= il A A K, 42 SE 0 S0 26 Y A
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