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Effects of Notoginsenoside R1 on VEGF and bFGF Expression

in Ischemic Myocardium of Rats*
YU Jun-min, JU Li, WANG Hui-dong, WAN Xiao-jing, YANG Jing-sheng, WANG Qin, ZHANG Xiao-bo
(Department of Geriatrics, the Fourth Affiliated Hospital of Harbin Medical University, Harbin, Heilongjiang, 150001, China)

ABSTRACT Objective: To study the effects of notoginsenoside R1 on the levels of vascular endothelial growth factor (VEGF) and
basic fibroblast growth factor (bFGF) in ischemic myocardium of rats. Methods: The myocardial infarction (MI) model was established in
thirty-nine male Wistar rats. 24h later, the surviving rats were randomly divided into drug group (n=13), control group (n=13), and
sham-operated group (n=8). Rats in the drug group were injected with notoginsenoside R1 (2.5 mg-kg™'-d™") intraperitoneally, while the
control group and the sham-operated group received same volume of saline intraperitoneally. 4 weeks after treatment, the rats were
euthanized for myocardial tissue samples. The miniature blood vessel (MVC) and microvascular density (MVD) were quantified
according to F VI staining, and the expression of VEGF and bFGF were detected by immunohistochemistry. Results: MVC and MVD
were increased in drug and control group compared with sham-operated group and the amount in drug group was higher than in the
control group (P<0.05). The expression levels of VEGF and bFGF in ischemic myocardial drug group and control group were also higher
than sham-operated group (P<0.05) and the highest expression levels were observed in drug group (P<0.05). Conclusion: Notoginsenoside
R1 can promote angiogenesis and increase the expression of VEGF and bFGF in ischemic myocardium of rats.

Key words: Notoginsenoside R1; Ischemic myocardium; Angiogenesis; VEGF; bFGF

Chinese Library Classification(CLC): Q95-3; R542.22 Document code: A

Article ID: 1673-6273(2014)30-5845-04

LA e A A a] BEAIL o
1 PR 5 i3
1.1 SCEEEh

LIS

U RTIRECo T PG B2 45 45 B VA 5 LB AE 1) £ 20 A0 S 778 24
SETT T B AR, A RENA VBT AR ML R BB PR BITR A . Bk

IO AL S OB PR ST 14 3 207 308 1M 45 7 2 (angiogenesis )™,
rP 2] R i —Ah kAP 0 R AP, 7RO LS I &
AR HE M HTAE  JE AT ORI 3 kAN S G 3A , BEE FS
=-beeEbio il gt, HEMEMESS =B R GESAEE
SO A BRI TS 2, A SC e 38 i Ui =L B
RI XF R ilLCo LA PN B A (vascular endothelial growth
factor, VEGF) . il P4 ol £ 4k 4 ffg 4= 1K K T (basic fibroblast
growth factor, bFGF) KRy 5Z M , 4837 =L B R1 {2 Gk il

*IEGIH - eI 2GR Bt H (ZHY 10-294)

AR T T R METE Wistar KR 39 H, fRE 220-280 g( K
{CBER NP B ARF IR T A FEAL)
1.2 LG 5iRF

SR PR AL G /NS IR AL L L R F LA AT RT LES
ML R PR A JREED) AP BUSCRE R G AR R RS 22 T
an IRBMEE IRARLY FREF R LR (W R R K2R i
PR 52 Bt R 5 8 TG ST 06 28 M RV P B 2 K2 i 5 4l
R 44 ) 5 = £ 2 4F RIS . MUST-23091001 , 5%

YEF A : TRE(1963-) , % TR F0AE , AT BRI, EREWFST 5 18 el O o5 L R 259097

FHL 1% : 0451-82576698 , E-mail:yjmvip 1 @sina.com
(ks H#5:2014-03-17 4257 H #5:2014-04-12)



5846 -

REYESHE www.shengwuyixue.com Progressin Modern Biomedicine Voll4 NO.30 OCT.2014

HE 2 B A RN FR L) s VIR A R £ TE AR
VEGF f it £ 32 Mehiia bFGF #uifit: £ 7 e b i (R -
AW H ARA BRA FI$24HE ) ; VEGF . bFGF ELISA 7] & (3£ [H
R&D 2wl 44t
1.3 O AFEFEAR B T 5 3K58 44

REURRTE G LA 1% 13 B b 2244 40 mg/kg M5 s T 5 R, “<C
AR R F /NS I AT LA S RSB o T2 0 e 565 D ) i)
BRIZTER, FERCCALIE BT A O B fs {00 M0 5% T Wi e &1,
L2 LR 5L SRR B KR R S e O IR I 0, 3% 2
BEA M, PRI E ENFIRSRAE , SRR SR . A5 A
24 h J5AE G KRB0 2 4. 2594 (n=13) JXFHE4H
(0=13), S RARF R (n=9) , R FHAHIF W ik FFM  ZE Lk ANAE
TEAR SR T B8 B 224k AGEHL, AR S HIRAAE . 29 A L% T =
LR R KWK 2 mL(2.5 mg-kg'-d) IR, % B 20 KR
TR AT AR A BEER K IR s 1 5, 4 J5 5 AR FE
1.4 FRARE

TS SALE R R, B E sk S A 0E D G
A FEEE A BRI VR 22 AR XK F AT VDT, B IO
WAH T 4 %L BRI E 24 h 5, 2Bk B G2
S B A T ST ARG
1.5 WMEEIEFR
151 SAALRBEKNET LA KFOILHE Jefa, A0 LR
JRHEARAE o
1.5.2 SR ALAZLR MVC.MVD 80 644 K BLO L 2R
VI PR AR SGHT R TIN E o BRI s B B G A A 1, JE
T M N AN T . S IR Weidner®™y2: | 55 40 56453900
AR SEPRATFE X [ 5 A4 A5 2 3 e s ) DX 3 A oy 4
M7, ZJRTE 400 £ CEE LT T TR S X Y A (0 A I A

- R * | T
5 5 ” - - -
- - L . ’ P i, Ve
~ - .
- 4 -l
- » -
- - L
' - hect s
- W
- Ao e YL
- .",\,‘; o
p ) o T Y
3 - =, » -
0 # .l
' s - ) ’ ;. et oy
r - . & | i 4
#* > ¢ v -
7L . > A > ',F’"
? - - ’~
. 4 a. ré =
ke R (7 R |, g

-
P

| FEHXBOIMARFIE HE L EBLER(x 400)

BOE AL 532500 P B A L PN Rz A% L N B A G R 3
A ML, AN A I BB TR A MAr7e , B IE AR >20 pm
A BIEIUZ3 ELL )M WA T4, B bR A4 5
A EEALET (% 400)i40 MVC, UM% (microvessel dens-
ity, MVD) 85 LEF ) MVC, BUSEVE 7R H B
MVD {8, AN AE 4 / BEFVE R B MVD {H .
1.5.3 HRiORA4ER VEGF bFGF KE#T R e 4k
2EY Tk R T SR, BRPE S 6 T 0 LA M A BT, 22 8 6
AR € o R FH MG 5B #4: Image-Pro Plus 6.0 11543568
J 10D (mean ){H , B5K-P) 7T 26 11 3R 5 19 5 08T,
HEERZ KR VEGF \bFGF () 10D fH,
L6 GEit=aHh

SR LA E AR 2E (xE s)3RaR, W] SPSS 17.0 4¢
THRAT S I22 5T . 2] HeAseh A SNK-q ki3, P<0.05 2
EFAGIHE N

2 R

2.1 —fRELEHEH

ARG R MRS 24 /NRHEBET R B 5 H o RIS 24 /)i
PG R BRI TR R o IR S 2 LA AT 4 L I ARALE
T2 1 2 ARG, 73.5%, JET 5 K 5 18 O R O 3
Wy AP TE A AN FE R4
2.2 (DALBRFHAE

REVOIIAZ HE B i), BRI F Al AR T AR L0 U
SUNLLTYEHE S B 55, 25920 Kot BRZ AR A0 X0 JULAR B R 51 25
L O LA RSSO RO R O LA AL ST AR 1 |
FRRESE DKL WLEFHEHES 4 55 AL IX S ARRIE I A 4 . L
K 1.

B ; £ -4
“ = - ’.',- = l““*‘:“’ “L
P - R v . 1= Ny - &
, <3 s ek . ~
s o onp ’i i e arst? /. -y
r ' a | -y ' > -4
T g By, = gV o 7% Yirg . - " '1
% - : A A = i
“ 5 ' . ° - (7Y
LA P Y . 8 by .
’ ’ »
VRNT ! 5.7 ’ f .
% [ . f Por” |
g - { b
PR K 4 s L AS < o
g PR e i L.
e e !“,v. oy ‘e - o ® .
¥ Yoo’ ¢S y S
) W ¢
¥ J -'-'_' e P * ' e

Fig.1 HE staining of rat myocardium ( x 400)
iEia BFARME;b. WRE;c. AYWAH,

Note: a. sham-operated group; b. control group; c. drug group.
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B 2 BAXRWEFREBIR(x 400)

Fig.2 The VI coagulation factor expression in ischemic myocardium(x 400)

e BFERE;b. WRA; c. HYWH,
Note: a. sham-operated group; b. control group; c. drug group.

x 1 HHKAR MVC MVD HEIER(x£ s)
Table I MVC and MVD in rats with myocardial infarction(x+ s)

Group MVC MVD
Sham-operated group(n=7) 4.71% 2.87 4.71% 2.87
Control group (n=9) 20.33+ 4.954 20.33+ 4.954

Drug group(n=9)

26.19% 6.76%*

26.19% 6.76%*

Note: A Compared with sham-operated group, P <0.01; * Compared with control group, P <0.05.

Fig3. Protein expression of VEGF in ischemic myocardium ( x 400 )

e BFRA;D WERA;c. HWA,
Note: a. sham-operated group; b. control group; c. drug group.

B 4 EHKER bFGF Rk Eis(x 400)
Fig.4 Protein expression of bFGF in ischemic myocardium(x 400)

e BFRA;D WERA;c. HWA,
Note: a. sham-operated group; b. control group; c. drug group.
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* 2 HKAKXREMOAL VEGF 5 bFGF A RIA(IOD, x+ s)
Table 2 The expression of VEGF and bFGF in ischemic myocardium in MI rats(IOD, x* s)

Group

VEGF

bFGF

Sham-operated group(n=7)
Control group(n=9)

Drug group(n=9)

68.47+ 23.77
216.27+ 76.834

293.16+ 87.86%*

3722+ 23.96
83.93+ 26.744

128.10% 64.254%

Note: A compared with sham-operated group,P <0.05;
* compared with control group,P <0.05;

A compared with sham-operated group,P <0.05;

Y¢ compared with control group,P <0.05.
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