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4821 e, (endothelial progenitor cells,EPCs ) # % & ‘& #& &k Ji 4 /% % & B 9 (matrix metalloproteinase
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sEAE I 2 4 W A K W T (vascular endothelial growth factor , VEGF) #= 3k it 4m it 47 £ B F -1 ( stromal
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ME EPC #%3¥ & THEMA(P<0.05,P<0.01) ; LA F# A5} B 2 VEGF ,SDF-1a . MMP-9 4= sKitL
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Tz 5 R K AKP, 3 R4 EPC S SR AR
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ABSTRACT Objective To explore the effect of Chinese herbs for Shen invigorating and blood ac-
tivating (CHSIBA) on the number of endothelial progenitor cells (EPCs) in the bone marrow and the pe-
ripheral blood and the signaling pathway of bone marrow matrix metalloproteinase 9 (MMP-9) of the myo-
cardial infarction (MI) model rats. Methods The MI rat model was established by ligation. Thirty suc-
cessfully modeled rats were randomly divided into the high dose CHSIBA group, the low dose CHSIBA
group, and the model group, 10 in each group. Besides, another 10 normal rats were recruited as the
blank group. Rats in the high dose CHSIBA group and the low dose CHSIBA group were administered with
CHSIBA at 3 g/kg and 1.5 g/kg body weight by gastrogavage (by adding them in 4 mL physiological sa-
line), once daily. Rats in the model group and the blank group were administered with 4 mL physiological
saline once daily. The EPCs were collected from the bone marrow and the peripheral blood 4 weeks later.
Seven days later the CD34/CD133 phenotype was identified in collected sticking wall cells using flow cy-
tometry. The MMP-9 and water soluble Kit ligand (sKitL) were detected using Western blot. The expres-
sions of vascular endothelial growth factor (VEGF) and stromal cell-derived factor-1a (SDF-1a) were de-
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tected using ELISA. Results

The CD34/CD133 positive rate and the EPC quantity in the bone marrow

and the peripheral blood were higher in the high dose CHSIBA group and the low dose CHSIBA group than
in the model group (P <0.05, P <0.01). Besides, the expressions of VEGF, SDF-1a, MMP-9, and sKitL
in the bone marrow and the peripheral blood were also higher in the high dose CHSIBA group and the low

dose CHSIBA group than in the model group (P <0.05, P <0.01). Conclusion

CHSIBA could activate

MMP-9 signaling pathway, increase its upstream and downstream signal expression levels, and mobilize
EPCs in the bone marrow to enter the blood circulation.

KEYWORDS myocardial infarction model rat; endothelial progenitor cell; Chinese herbs for Shen in-
vigorating and blood activating; MMP-9 signaling pathway
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1 SEIREhY)  fdhE 6 JEi% SD MEM: KR 60 H,
SPF ¢, {AH (180 £20) g, i LI AR H PR 25 K275 4 5l
Pyrpre gt A=V RTHIE S : SCXK (4)2005 - 0015,

2 R FIAES R IR AR I (FCS, #i LR
BiAW A R F)) s DMEM & 4% 755 H5 57 3 . DMEM
I 5 15 7 2k \M199 5 B 37 4k (£ [# Gibco 24
Al s RPTK I CD34 £ wilEhifhk st FITC-CD133
Uik Edifi I9G(H + L), unconjugated ( % [# San-
ta Cruz /aw]) ; ELISA il ik 7% & ( L HES £kt
FARAF) s NO Kl i) & (B @R A FRA
F]) o {XAF: DW-3000 347 WM AL (b 50 AR S8 3 A
HREARTHTE/A ) ;120106 EZ Langendorff i it
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Bio-Rad A ) .
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1. #EH 4 FJGRERRA

4.3 KEEHE SMEIM EPC K3

4.3.1 ‘HHE EPC Bigt TR 44 T BT HUR B
XN e AR E . 75% LEE L 15 min, 59 B —{l]
Him R AR, B 5 mL T B B T AR 5
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PR (5 20% MR 2R 1T . F & R 10°IU/L 4 5
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M3 mL.fH PBS AR (1: 1) B M ik, " Bk 2 4
M43 2 W5 mL fITA 15 mL B0 v, 7 BRI VR 45
BERR AR M 40 J2 W b, AR e 2 B W B0
15 min(2 000 r/min) J&5 W BCEL 6 T T4 1 BR A2 4 i
(MNC)JZ,PBS ¥t% 2 WG LA 1 ~3 x10° MR
#7175 mL M199 iS5 55 58 (& 20% 5 4k 1L i \EGF
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10 pg/L . FHHE 10°IU/L HE% K 100 mg/lL) Hh, 1572
HHTE FN AUg I BE FR N . 37 °C 5% CO, RiF#4i ks
77,48 hj LA M199 53 i Fe i e vk oK I BE A i,
e PR TE RIS SR, B 3 RII 1 IR,

4.4 FHEANEIM EPC R E S %k
(8] 4G Z4 7 K,0. 25% Ky G Ak 40 i J5
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1x10° ~1 x10° N, %FHAAE A AR RIS 2 b
I9G, , 454 B A2 uL FITC-$i CD133(1:200) , 8
bR C A2 Lt CD34(1:200) ,4 CH#FE30 minjg
A2 uL PE-IgG, ; ®UAr% D A 2 pL 41 CD34,
4 CIE 30 min J5 /A 2 pL PE-IgG, 12 uL FITC-
Ht CD133, 4 CH#E 30 min,PBS ¥4 2 k. il
JRLASCHGN , %5 & CD34/CD133 4%k,

4.5 ELISA LRI i 48 N B 44 K (vascu-
lar endothelial growth factor , VEGF) Fl14& 5 40 o i
4 B F-1a ( stromal cell-derived factor-1a,
SDF-1a) ik HIMIIGFR BN 7 K, /L4 155
W2 mL, .0 10 min(3 000 r/min) , & FRifESL FE
LA 28 AL, 77 A% 4 BEE BH 45 1T B A, B AR A
450 nm PR AR E 451 OD fE.

4.6 Western blot £l MMP-9 K%M Kit Bt
& (solouble Kit ligand,sKitL) 13k Al 55
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UMW, T 1 ~2 min, INE R KB O 4 min
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JE VKR . BERIMAE AL RS, ZE A 1 FLm A
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BESh, EATHLDKIRAE R ENSE 58, B B, 37 CHE
BAMEE1 ho R £ A —Bi e bt MMP-9 $T{k
15 wL Fl — ¥ % Anti-sKitL15 pL, I i1 A N 2 4t
B-actinfR ZE ik 3 ul,4 CHHE LK. B
PBS ¥ti% 3 &, K 5 min, A ZHi ¥ it 19G
(H +L) ,unconjugated 3 uL,%iREF 1 h, BUHE
PBS % 3 W, £k 5 min, Al DAB 45 finfe
JiiE b ) B A AR . 10 min J5 PARKE R A -
AT, BER IR R GG AR

4.7 LGit# P R SPSS 16.0 #ff, it it
TR X s 2R, LA ER LR W 4L [ 2 57 A A
t KIS PP LR ] LSD-t #55 ,P <0.05 K& RH
it

H R

1 EHE SME I EPC 5w % Ol

1.1 ERE.JME I EPC B HRAE (B 1.2)
HREA MR 5 h S BT IR G EE (18 1-A) 53 K5 Ik
BEZR M AR 1, G5 R IE  RIE M2 TP (18] 1-
B) s 5% 7 K W BE AR R W 2 38, 10 K 4 i
BRI (B 1-C) o SN MLE SR 2 KIGEEL
JoT e (18 2-A) ;3 KANMIThEl & (& 2-B) s 1
F¢ 7 KAV BBRIEFEN B4 (6] 2-C) o

T A RSN BE B R IS s C AR R
B 1 546 EPC IEE4AE( x200)

T A G R B I TF IR C AR R W sl ek
2 AMEIM EPC IS4 E ( x200)
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1.2 KA KRB .41 EPC CD34/CD133
KW PoEEB LB (£ 1) L CD34 . FITC-Hi
CD133 #ric i fif, 45 5 455 A 4 A1 ] ifn %% 35 CD34/
CD133 [HMERA S A T+ (P <0. 05) 5 B i 1 v
21 AR AL E BE A 2 i 58 CD34/CD133 FHE
R A7 B B & (P <0.05,P <0.01) ; H LA
MBI Il 2 e ) 2 T e T

R AURREHE SN L EPC R BT

RBEWHE (%, x=zs)
20 31 n i SR I
ZH 10 18.7 4.5 10.6 1.5
FETRY 10 20.1+3.4 18.1+5.4"
FANERTN I R (IR 10 60.4 +5.6° 46.8 £3.5%
MBI I HY 24 e R 10 78.1+2.5%%  65.9+2.244

T HAs HAHEL, *P <0.05; B4 R, “P <0.05,%4P <
0.01

2 HAKFEEHE SME I EPC 3 b (£ 2)
200 %55 M IEHC— LB LS, & BB AU 2H B i EPC
BB A4 WEN & (P <0.05) ; #h i i 24
i IRF AL BE X M I EPC B S i 4 #4541
Eyh e, ERAGIEE X (P <0.05,P<0.01),

R2  AUUREEHE SN EPC Bk 4

(cells, x s)

20 51 n A SR A I
=H 10 40.5 3.1 27.6 +4.9
LY 10 75.7 +6.5" 32.6 4.5
FANERC I RPR (IR 10 112.5 £4.3% 54.7 +6.3%
B I P24 v R 10 177.2+5.8%% 9.2 +3.24%

52 A4S, “P <0.05; SR L E, “P <0.05,%%P <
0.01

3 HBUIKEHEHE SR I VEGF . SDF-1a ik 1
B(F£3) BRI AMNE M VEGF Fikm T H41(P <
0.05) ; #MEF I 1L 24 ey AR 1 20 158 L S I VEGF
J SDF-1a ik FHAL (P <0.05,P <0.01)

4 BHAKEEEE MMP-9 fil sKitL 2535 A (&
3,%4) SO, A4 MMP-9 il sKitL &
K FEE (P <0.05) ; SHCRLZ LA, 0B I 25
& EHIEZH MMP-9 Hil sKitL ik BT, 2 5
K E X (P <0.05,P<0.01),

R4 BHKREEEMMP-9 f sKitL FikE  (x £s)

20 5] n MMP-9 sKitL

= H 10 7.29+1.14 9.73+1.05
el 10 13.16 +1.82* 17.15+4.21*
I I 2GR 10 16.87 +1.45%  28.41+2.12%%4

AMNEE L R 10 21.34 £2.63%2 24.68 +0.74%

TE 528 LA, * P <0.05; S5H984 gk, 2P <0.05, 24P <0.01

wooo®

WFFTUESE , S 1 20 2307 DL O A5 3 I 1«
(hypoxia induced factor-1a, HIF-1a)'®’, fi 3
VEGF F1 SDF-1a [ 435 3 fil, VEGF, SDF-1a. &5
EPC Rl MR 5552 45 &, A2 05 %8 MMP-9 (1) B i
S . 12 MMP-9 f1ERTN ,EPC JIE E Ry 4S5 1
Kit Btk (mKitL) &4k 8 sKitL , EPC 53 i 4i i (1) 25
B, [ i sKitL o] LU i EPC 1191z 3, M i il
EPC IWE &2 A 2NN A I, B, B MMP-9 4 S
2 M AL TR 0 TR 8 B EPC Y e R 2T A BT
FELERTIA AR LR I, 35 F Bk MMP-9 {5 5 i,
PRI 14 19 1M 24 3 53 ke afi O LK BRUEF B EPC aE
LA R - HIL ] o

F=3 KKK EHE SN VEGF SDF-1a RIKILE (X zs)

VEGF(pg/mL) SDF-1a(ng/mL)
215 n
B HME I BHE AIE L
=H 10 45.22 +8.64 39.26 £2.19 5.65+0.14 5.53+0.13
P 10 53.55 +1.03 48.30 £6.62* 5.89 +0.12 5.80 +0.25
AN ERERI I REZTE (397 s 10 68.26 +5.47°2 61.20 £2.32% 7.03+0.36%% 7.04 £0.92%44
DB L e 2 e ) 10 79.38 +7.05% 75.69 +5.78°% 8.21 +0.232% 7.40 +0.612%

- HE A4, P <0.05; SHR4 HE, 4P <0.05, %P <0.01

MoA B C D M A B c
- F ¢ ”MMP-Q - .- 4 e sKitl
o Ll
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TE:M 2y Marker ; A JERIZH 5B Db 15 L P25 GAI A4 5 C s (25 D b 0% I 2l s 70 ik 4
B3 KAKEHEH EPC MMP-9 fil sKitL Fik b4
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WFFE 25 5 3 B, A0 B 0 i v 24 75 AV ) 4 B
MMP-9 BTl 2 5 SR Z A1 i il VEGF #5725 [ 43
I AH5-58 VEGF & 8 fM4ME I SDF-1a ik 528
FHALA Frign, 22 5 I8 10 X, F B i i 41 2R
() HIF-1 o S AR AT LUIEIE VEGF Fl SDF-1a 2351411,
5 H S A B 40 B I 2y AR 4L 6 L A1
J& Il VEGF .SDF-1a X sKitL 2635 4% BAE 52 MMP-
9 LM N R ME 5 (3B A3 . A 4 -8 L A
JiI EPC 5 \EPC K M¥t e £ ik £ U Ml J5 5 48
EPC Rt g) i, o3 i, {2 EPC 46 % 5t 821K,
B Al LA S BT 5 TR 9 I 24 ARG
A HE SR I EPC %t B 3G 0, AN B I il
Zyfiets 3 01 EBE EPC 21 AME MBS , HAE ML 5
WS BE MMP-9 {5 S PR A C

R, OARTE” RN E A 3 AR
JUL™ 5B B B £ R 2 0 2 8 2 5 7 1) T B
filt, WSRO A & F & iR IR &5, HARX %
2o FRATUARNE G 1l 245 2 4L T : e vt F st
REE B IS =Bk, Rk T 2o A2y
(BEPITRIF) 6T 56005 O SR I DF IR 245 R B L IR
I7 I O LR I B 7 A 920, IR TR LUK 22 A e it
SR L(P <0.01) , B/ e B E K TR TS L
ZH(P <0.01), & Wiz 2y B A 847 PO WLGR 1M 1
FIVO T HARSERE ST A B, 1% 2 REAS A O LA T
TR o M afe i o RN SZ AR B 178 S 7 06 40 L5 1)
AL REES A BB SRR AOVE L, HLE AT A Bl O
L VEGF #3k EilA ", 2 BpF %, & i 1
B WS O LB I ) O F T, VD3 S B T A 5 ol
PRI R, 11255 R X IR IR G o JUL Bt i, P9 3 T 38000 LA
B R E R, =L B R A PO LRI B 6] e it L
FULFERE T AR P PR 2 DRI, T DA DR e 355 1 A
ZYRERE T MMP-9 {5538 %, 3 Il VEGF . SDF-1«
Jo sKitL {5521k 7K -, Wi 2l 01 & 4 EPC #E A SH
I, Bk Z N, 25 M W RGN E R, 34k
LA EHE EPC WS, B A sl Kok R Ak 1R 1
TR R
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