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Rat Myocardial Infarction Model

ZHANG Bao-xia' , ZHANG Jin-sheng’* | ZHANG Yang-yang’, ZHU Hui-fang’
(1. The First Affiliated Hospital of Henan University of Traditional Chinese Medicine (TCM) ,
Zhengzhou 450008, China;
2. The Third Affiliated Hospital of Henan University of TCM , Zhengzhou 450000, China)

[ Abstract | Objective; To investigate the effect of Notoginseng Radix et Rhizoma saponins, salidroside
and effective components of Astragali Radix in mobilizing bone marrow mesenchymal stem cells in the rat model of
myocardial infarction. Method: The SD rat model of myocardial infarction was established by Olivette method.
The successfully modeled rats were randomly divided into; Huoxue group, Yiqi group, Yiqi and Huoxue group,
model group and normal group, and then subdivided according to time points at 1, 3, 7, 14, 28 d. Huoxue group
was given 8 mg +kg ™' of Xuesaitong soft capsule. Yiqi group were treated with 5 mg kg ™' of Huangqi granule. Yiqi
and Huoxue group was given 7 mg -kg ' of Nuodikang capsule. Model group was given normal saline. Normal

group received no drug. Normal group and model group were administered with equivalent normal saline by gavage
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once a day for 28 days. The positive cells percentage of CD54, CD106, CD105, CD117 in peripheral blood and
bone marrow were detected by flow cytometry at different time points, and ELISA method was used to detect the
expression of stem cell factor (SCF) in peripheral blood and bone marrow at different time points. Result; SCF
level and positive cells percentage of CD105, CD117 content increased in model group since the first day, reached
the peak on the 14th day, and then decreased gradually. But the increasing trend was superior in Huoxue group,
Yiqi group, Yiqi and Huoxue group (P <0.05), particularly Huoxue group was the best. The prescription of
promoting blood circulation to remove blood stasis showed an obvious mobilizing effect. Positive cells percentage of
CD54, CD106 in peripheral blood and bone marrow in model group reached the peak on the first day, and then
decreased gradually, but Huoxue group showed a superior decreasing trend in CD54, CD106 than model group in
peripheral blood (P <0.05). Compared with model group, CD54 and CD106 in bone marrow had no significant
change. Conclusion; Notoginseng Radix et Rhizoma saponins, salidroside and effective components of Astragali
Radix can mobilize bone marrow mesenchymal stem cells, and the mobilizing effect of the prescription of promoting

blood circulation to remove blood stasis is the most obvious.
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Notoginseng Radix et Rhizoma saponins; salidroside; effective components of Astragali

Radix; bone marrow mesenchymal stem cells; myocardial infarction
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2.6 geits# et SRH] SPSS 20. 0 HfFge it ik 4y
Gt T EBERE R x x5 ROR R 20T et
B FEbN, AL LR A ¢ KRB, DA P <0.05 Ry 2=
RAGITFE L,

3 #R

3.1 XPR[FEES AN E I SCF & iy Em & i)
[¥) A5 R0 2H A1 ] i v SCF & B 5 1% 40 M i 5
FEE (P <0.05) 545 B [B) 57 37 120 | 25 <03 i 2H 21 &
I SCF & &t 5 B A 24 AH HL B B 7H 5 (P < 0.05)
i 7 Bsf ) ) S K T M 2 5 R KNS I 4L SCF 7 it B
WA, 14 dEPE, gL

3.2 XAIEI B BE SCF & 8 ASE I & I ] 53
BRI 4Eh SCF & 5 EWAML U A&
(P <0.05) ;25 B[] 25 3 1 21 | 45 <03 10 20 B &6
SCF & SR 4 FL W T+ 3 (P <0.05) . K&
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F1 ZHLERERFUASXF . EXAHESNAEAMN S KRIMEMG SCF EEMHM (v +5,n=3)

Table 1 Effects of Notoginseng Radix et Rhizoma saponins, salidroside and effective components of Astragali Radix on different point SCF

content in peripheral blood of rats (x +s,n=8)

%

21 51 F| /mg kg ™! 1d 3d 74d 14 d 28 d
E# - 3.79 £0.27" 3.69 20.31" 3.82 =0.23" 3.87 £0. 24" 3.88 +0.21"
A - 11.73 £0.31 15.29 +0.53 16.37 £0. 47 16.49 £0. 59 12.34 £0.22
Gl 8 18.20 0. 13" 36.37 £1.68" 43.21 £0. 18" 51.12 £0.93" 39.92 £0.57"
i A< I 5 16.23 0. 42" 32.78 £1.38" 39.72 £0.37" 39.79 £1.01" 34.42 £0.33"
A 7 14.22 +0. 47 18.79 0. 83 18.92 +0. 66 22.07 £1.37 15.27 £0. 82

T SR A P <0.05; 525 RIG I AR R ALY P <0.05(F 2 ),

3.3 XEAS[E B E) 5 A0 ol b CD54 [ A {45 i
Ji1] 5, 760 24 A1 JE 0l P CDS4 40 5K 5 1F % 44 e B
BT (P <0.05) 545 I [R] 5 15 1 41 | 25 <30 1l 20 2k
Jal i CD54 4 A %5 5 455 70 20 A b B B BEAIR (P <
0.05) ,fHi% ifiL 20 4P & ifiL s CD54 20 g B A% T 25 0%

M. k3.

3.4 SR AT IA] 25 B8 H CD54 A2 45 I i)
MR 5D CDS4 4 i E S IE % A AH L A S A
225 (P <0.05) ; £ W) [A] 553 121 | %5 <03 1 25 - 6
th CD54 21 g %55 15 R0 20 A EE TG BH W 25 5%
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R2 ZELREHA=XF . HERANESWFREMN B SCF EEMEM (v +5,n=8)
Table 2 Effects of Notoginseng Radix et Rhizoma saponins, salidroside and effective components of Astragali Radix on different point SCF
content in marrow of rats (x +s,n=38) %
4153 F 4/ mg- kg ™! 1d 3d 7d 14 d 28 d
EH - 4.24 +0.37" 4.25 £0.47" 4.26 £0.51" 4.26 +0.17" 4.26 £0.43"
FEAR - 9.68 £0.47 11.07 +0.72 15.28 +0. 44 18.12 0. 83 14.18 £0. 04
17 Il 8 15.28 £0.27" 27.24 +0.37" 29.97 +0. 66" 35.81 +0.61'% 27.12 +0. 43"
fi A UL 5 14.92 0. 13" 24.62 +0.42" 25.59 +0.48" 30.32 +0.98" 23.82 +0.77"
HwR 7 10.37 £0. 39 13.27 £0. 26 16.38 £0. 87 20.48 £0.13 15.31 £0. 44
®3 ZEREHAEXT . HEARESMNAEMNRSE LS CD54 WM (v +5,n=8)

Table 3 Effects of Notoginseng Radix et Rhizoma saponins, salidroside and effective components of Astragali Radix on different point CD54 in

peripheral blood of rats (x +s,n=8)

%

4153 # 4 /mg-kg ! 1d 3d 74d 14 d 28 d
iE# - 1.42 +£0.25 1.27 £0.21 1.32 £0.15 1.52 0. 67 1.47 £0.33
LA - 7.82 +£0.32" 6.43 +0.42" 5.29 +0. 48" 5.17 0. 66" 4.27 +0. 46"
1 Il 8 5.31 +£0.22% 4.65 +0.38% 3.69 =0.34% 3.37 20. 18% 2.76 +0.27%
£ A3 i 5 6.29 =0. 47 5.47 20. 14 4.57 +0.27 3.92 0. 41 3.18 0. 02
filal 7 7.23 £0.18 6.82 +0.72 5.72 £0. 49 5.31 £0.32 4.61 £0.32

FSIEHH R P <0.05; 54 > P <0.05,

3.5 XFASIA]BF ] g A R CD106 BY5Zm 4% it
[1) ki A5 7R 20 A0 & 1l CD106 41 it %% 55 1E & 41 A0 L T

x4

(P <0.05) ;85 W a] 55 1fin 25 40 8 1ifi H CD106 41 fif

SRR AH LE B SRR AR (P <0.05)

ZERER ASXF . ERGHASMAREN A MF CD106 B0 (x£5,n=8)

IJ—[L%%4O

Table 4 Effects of Notoginseng Radix et Rhizoma saponins, salidroside and effective components of Astragali Radix on different point CD106

in peripheral blood of rats (x +s,n=8)

%

4 5 H 4 /mg-kg ™! 1d 3d 7d 14 d 28 d
IEH - 1.68 +0.25" 1.69 +0.15" 1.70 +0.32" 1.69 £0.25" 1.69 £0.23"
% - 6.52 =0.27 5.82 0. 14 5.62 +0.26 5.43 £0.32 4.62 £0.38

T4 1M 8 5.12 20.47"% 4.96 £0.28"% 4.47 £0.29"% 4.23 +0.60" 3.58 +0.31"%
g ST I 5 5.89 +0.21 5.54 0. 32 5.36 +0.22 5.04 +0.18 4.02 £0.28
fral 7 6.31 0. 12 5.98 +0.27 5.72 £0.21 5.37 £0.21 4.54 £0.22

T SHIRA D P <0.05; 535

3.6 X [A] A A] Sl

§ATE I AL B P <0.05(3K 5 ~8 [d])

THEs (P <0.05) ;2% I [] i3 1L 41 4 i I 2

#Eh CD106 [ 52 iy

I [6]

MBI 5 BEh CD106 41 il 2 5 1F & 40 A0 L B
FhiE (P <0.05) ;4 B[] 55 45 25 24 B 8 T CD106 2
B S A A L TE I B 25 5

3.7  OWPORTE A A i CD105 fysgm 4% B
Ji) A5 760 26 41 R if v CD105 4 B %k 5 1F 4 4140 L
5 T (P < 0. 05) 5 % B[] &3 120 | 25 <7 I 20
AhJE I CD105 28 i %5 5458 9 26 AH T I R OK 22 5+

1%35

3.8 XtANIEIE ] B B8 H CD105 fYs2 g 4% i i)
R B8 CDI05 21 M 4k 5 1 % 4146 L W]
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3.9 XA B E] AR i CD117 g &
s ) 5 A5 760 26 41 R Ifi R CD117 4 Ma %05 1F % 4 b
FHA 225 (P <0.05) ;4% BF 0] 403 1M 41 | £ <00 i
AN I CDLL7 20 i 505 157 21 A bb BRI A 22
5 (P <0.05) {27 ifi 41 #p J& ifn o CD117 fﬂiﬂ’@%&
EFHARIE M4, 14 d HEWE (P <0.05),
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xS ZELREHASXF . HEANASNARNRSEMF CD105 B30T (x+5,n=8)

Table 5 Effects of Notoginseng Radix et Rhizoma saponins, salidroside and effective components of Astragali Radix on different point CD105

in peripheral blood of rats (x +s,n=8)

%

20 5 F 4t/ mg-kg ™! 1d 3d 7d 14 d 28 d
IEH - 0.73 +0.21" 0.73 +0.22" 0.72 +0.21" 0.73 +0.22" 0.73 +0.21"
57 - 4.04 +0.28 6.21 £0. 12 7.20 +0. 13 7.53 +0. 31 4.02 +0.43
T 1ML 8 5.16 +0.23 7.29 0. 40 9.02 +0. 62 10. 41 0. 52 5.62 0. 32
i S 1L 5 3.45 0.20 6.91 0. 12 8.40 =0. 42 9.32 %0.45 5.26 +0.20
fikal 7 3.83+0.26 6.23 +0. 82 7.42 +0.39 7.83 £0.92 4.10 +£0.39
6 ZELREHFASEXF . ERKANESN AR X EHEH CD105 NG (x+s5,n=8)
Table 6 Effects of Notoginseng Radix et Rhizoma saponins, salidroside and effective components of Astragali Radix on different point CD105
in marrow of rats (x +s,n=8) %
21 51 FHE/mg-kg ™! 1d 3d 74d 14 d 28 d
1% - 1.42 +0.32" 1.41 +0.31" 1.42 +0.32" 1.43 £0.29" 1.42 £0.32"
% - 3.82+0.23 4.68 +0.13 4.98 +0.50 5.03 =0.27 2.64 £0.29
i I 8 5.28 £0. 42" 6.82 +0.32" 7.39 +0.32" 8.94 +0.15"% 4.72 0. 47"
it S I 5 4.47 £0.23" 5.47 £0.52" 5.82+0.41" 6.72 +0.73" 4,32 £0.22"
fral 7 3.74 20.19 4.93 +0.28 5.12+0.23 5.81 0. 63 3.62 0. 85
RT ZELEREF AE=XF . ERFHESWNAERSINE MR CD117 0 (2 +s5,n=8)
Table 7 Effects of Notoginseng Radix et Rhizoma saponins, salidroside and effective components of Astragali Radix on different point CD117
in peripheral blood of rats (x +s,n=8) %
21 51 H R/ mg-kg ™! 1d 3d 74d 14 d 28 d
E# - 1.92 £0.61" 1.98 £0.31" 1.89 0. 42" 1.92 +0.52" 1.93 +0.47"
A - 3.89 0. 41 4.86 +0.32 6.71 0. 39 6.99 =0. 02 3.64 £0.53
17 I 8 5.42 +0.45" 6.89 +0. 13" 8.62 =0.53" 9.47 +0.32"% 4.68 +0.31"
i AT I 5 4.89 +0.53" 6.01 =0.22" 7.62 +0.43" 8.24 +0. 65" 4.32 +0.29"
ikt 7 3.99 +0.26 4.91 +£0.37 6.42 +0. 81 6.75 0. 32 3.74 £0.55

3.10 XA [ B ] R R CDLLT 52 45 i
i) AR L B R R CD1LT 20 M %05 1B W LA L B
E‘J—F%(P <0.05) ; 45 M 1] 53 35 ML 25 45 3% 1L 20

BER CD117 40 i %0 5 A A0 24 b B & BRI (P <
0.05) {35 141 5 % CD117 40 M40 & T 25 <06

M, 14 d F &8 (P <0.05) . WK 8,

®8 ZLREH . AEXF . HEKANESMNARMSBHEP CD117 WHM (x+s,n=8)
Table 8 Effects of Notoginseng Radix et Rhizoma saponins, salidroside and effective components of Astragali Radix on different point CD117
in marrow of rats (x £s5,n=8) %
25 5] F it/ mg-kg ™! 1d 3d 7d 14 d 28 d
I - 1.87 £0.26" 1.87 +0.26" 1.72 +0.23" 1.87 +0.26" 1.72 +0.23"
LAY - 4.60 +£0.32 4.52 +£0.51 5.47 £0.32 6.62 +0.21 3.97 +0.23
i 1L 8 5.57 £0.33" 6.72 £0.41" 7.73 £0.24" 8.28 £0.49"% 5.27 £0.23"
fi AT L 5 5.13 £0.42"Y 5.82+0.37" 6.12+0.61" 7.42 £0.25Y 4.75 +0. 14"
75K 7 4.10 £0.22 4.45 £0.21 5.47 £0.26 6.67 +0.72 4.21 £0.43
4 itig 2 T A0 A SRR b, R A ST A R AE 5 X S

TR L PRI ST AMI

AFAE 2 A I H ) —

AN AR A7 AAR, BF 5T 7 3 A b 3R] A IR A
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D& BMSCs 15 5 %502 5k /b ; @) 18] 78 53 1 48 A %F 6
I IV H 5 A5 5 TR F1 N R 5 (D) 4% ol i i
ST 20 B e A/ T 1 R S AR A R 8 i 7 1) 5 461
A3 FB AL 1 20 0T B AR S I 5 (DA BE XA B B
A NG RSB B R N e AN o € TR ey % B
PG BRI T 5 AR S ML R O 4, S B
FERT ML A AL R A A A R AE AR R 2
i A i 29 T 3l 3k 22 A T ] G 24 1 40 i s
2 51 BMSCs, 4 1% BMSCs H #8405, 1 hn 41 & 1
i BMSCs s (Jf A 1 40 i - 09 587 2B S0 AL
A3 AR 0 L2 AR, 4 e AMIT K BRURSE 0.0 JUL 240 M
VEGF ,bFGF & 1335 (/D A st

THEZH A 5T B O O AR Tk S R T 4l
JiL By 397 1 22 18] A7 AE B % U0 B N FE R R . AMI
T R A2 0 0 LA B & 2E i AR RO
CICIR 87 N7 Y 0 = 1 = ) /0 <1 T 1 AN
“ACHR IR AR TR O WLZE L, AR X K BE A 0 UL 48 A D)
ToRE N S B, A TE AMI B 6 BT TR X 3
[ | R 74 | P el DTN 1 R [ e e 3
A L A AR L R A IR B B 5L BMSCs /EH
50 M ARSI A L Bl 5 BMSCs J& & 25 577 fifk o
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