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wHE R &L, EFE G (400038 Ik, 55 = FPE K2 PG EE B AR R 5 400010 F P, PG BE RN A 184 B
BB )

[FE] HW  FOIUEFER O WL SR R3] 2 A A= 4 7 (hepatocyte growth factor, HGF ) & PRI Bl 3 B A
B FHLE . ik 16 RARTEE 11 ~ 13kg 1. 5 2/ HEPE 24 FP R F 5250, SR A AR 8h Bk 45 L 1% g 57 K0 WU FE ( myocardial
infarction, MI) SRR, 432 4 2H:500 pg K 1 000 pg HGF #RFURIR YT 2H & TR 4H (Sham 2H) MI T T (n=4),
28 d JE IR SR il 0 AL H HGF il 48 P B 4 AR K (VEGF) (CD31 il /Ml VLA 7B 263k, THE B i s o+ 85, 40 1l
#i4:5 HGF VEGF FiKPIAHEM: . 85  HGF ELGYFRE L. WL CD31 \VEGF 9353k (P <0.01),1 000 pg HGF &
JT4 VEGF .CD31 mRNA #H%F ik H 0. 82.0.39,500 wg HGF 3477 2H VEGF ,CD31 mRNA AHX} ik 4 0.47.0.21,MI 46
VEGF mRNA AH%} 323k 0. 09, MI 240G CD31 ik, HGF ¥4 hAE5e.c LAY 455742 ,1 000 wg .S00 pg HGF JAYT4 LA K MI
ZH MVD 43314 (126.4 £10.6) (79.8 +6.0) (21.7 £2.5) , 2R B % (P <0.01), M4 45 VEGF & HGF Fik 2 FM
K(P<0.01), MEH LS VEGF Fik¥kf HGF Fik g1 (P <0.05) . &5 HGF nJ g A & 1942 M & # A /EH
A IR VEGE 2303, L [R]3E R ML 5 Sl ai.Co Lt &35 24

[k#EiR] & HiA:  HGF B[R ; VEGE ; 23 F Bl

[HEZESFES] R364.3; R541.02; R394. 1 [ xrktrEME] A

Effect of injection with hepatocyte growth factor on angiogenesis in myocardium of

dogs with myocardial ischemia
Yuan Qiaoying', Huang Jing®, Li Xuejun', Si Liangyi' ('Department of Geriatrics, Southwest Hospital, Third Military Medical
University , Chongqing, 400038 ; *Institute of Ultrasound Imaging, Chongqing Medical University, Chongqing, 400010, China)

[Abstract ] Objective To study the molecular mechanism of injection with hepatocyte growth factor
(HGF) at different doses on angiogenesis in myocardium of dogs with acute myocardial infarction ( MI).
Methods  Sixteen 1. 5-year-old male hybrid dogs, weighing 11 — 13 kg, were divided into 500 wg HGF
treatment group, 1 000 pwg HGF treatment group, sham operation group, and no MI interference group, 4 dogs
in each group. Expressions of VEGF, HGF, CD31, and platelet factor VI in myocardium of dogs with MI were
detected, the number of micro blood vessels was calculated, and correlation between angiogenesis and
expression of HGF and VEGF was analyzed in 28 d after the model was established. Results HGF gene therapy
could up-regulate the expression of CD31 and VEGF. The expression of CD31 and VEGF mRNA was 0. 82 and
0. 39 respectively in 1 000 wg HGF group, and 0. 47 and 0. 21 respectively in 500 wg HGF group. The
expression of VEGF mRNA was 0. 09 and no expression of CD31 mRNA was found in MI group. HGF could
increase the angiogenesis in infracted myocardium. The microvascular density was 126.4 +10.6, 79.8 +6.0,
and 21.7 £2.5/mm’, respectively, in 1 000 pg HGF group, 500 pg HGF group, and MI group (P <0.01).
The angiogenesis was positively correlated with the expression of VEGF and HGF (P <0.01). The angiogenesis
and expression of VEGF increased with the increasing HGF dose. Conclusion HGF increases angiogenesis in
dogs after myocardial ischemia by promoting formation of blood vessels and secretion of endogenous VEGF.
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1 #REFE

1.1 B aX A

RNA $h#2 50 & W F L Aesk B Y TR A R El, RNA
PCR Kit [l J TaKaRa 2\ &), S i KB VEGF .SABC % i 2H fb Y
& Tl A BB ARE R A F, DAB W 43871 & et
KEME T EY R EDR TG W TR DU LA E, HGF
ELISA #li0 & 00 T2 4 A wl . VEGEF ELISA 46 il 24 51
BT R RERHEA R A,
1.2 7%
1.2.1  shiytin gty ordl 16 R & 11 ~ 13 kg,
1.5 2 [ R MR A R T T 5 40 (W T 8 PR R R R 5 S 96 30
Yty ) o WL R, 3% 1 E 285 (30 mg/kg) I
WERREESE , RAMEM TFARE b8 AR, T e
AR, 3 B /N Bl Wy ML IE R GE SR B R, <R 25 ~
30 ml/100 g, PRI AR 16 ~ 20/min, W FFF 1: 1, BUR & 1E
I 01 T e 5 8 U B, 5 O 58 7 OB R UK, TE 22 55 T T B
B ZETER SR RIS 5 1 XA 3, FH 4-0 TS & 224k 454
SRR 1 XA LAT 0.5 em &b, 3 A 25 B RE R A BB B,
SEHLIE WS 2 RE (0 R0 P T, 2 S L X BEAR 1, 0 LI ST
B i h e W S5 4L, R TR A S R LR 45 4L
EENTRIRLE ¥ FRE BRI R 4 H(n =4) RFARA(S AH) |
CHUEFELE (M 41) O WU + HGF 500 wg 41 (TEZEZE T BE
TS ST ATER HGF A5 100 w36 500 pg) 0
JILEEZE + HGF 1 000 wg( % &4 200 wl, 3£ 1 000 pg) o Ffl»
BhRRE T B )RS A0 IR RE  HESOCN . 28 d S BRIR G I
W RGO, 38 M AR AT o
1.2.2 LA ZE RNA $2 CFT mRNA 435350 & fiff #) O
JUE PR R R AR A T 0o UL 24 L 2 5L L ot b, HE 3% €50 5% T
LU B A R AN G ek A . e RNA Sl 423050 & AR
A PRIAE RNA S SN IE 2 S RNA SR RIAERE B i 6 e
% FE RNA SE3 M $5% I8 PolyATtract mRNA Isolation System
B4k mRNA
1.2.3 0L CD31 f2 VEGF mRNA & ik 461 PCR [ i 1B
SR BE ST B A 55,57 C, mIETEFR KB R 38 R, % AN S
B-actin [ S I 1A 22 B I S5 44 5 BRI AR AR AR R] . RONEZS SR )G
BLPCR =4 5 pl #E4T 1. 5% B AR WHEE L B Uk , F Quantity One
4. 40 BRI T R AT BR824, 43 33158 CD31/B-actin,
VEGF/B-actin {8, H i Bt 5 B-actin J6% B WWEHAE N B R
B mRNA (YRR &5
1.2.4 L VEGF s 83k =04t >R SABC el
LU 2 A T 45 200 LA B8 D) - vh VEGF 2R354 VEGF i i
GURZEAR TG HR BE A 12100 5 25 BRHAT & UL k17 .
[P BN T —47T, SR H PBS W% &, VEGF £ 1 3% 15 BH M X 4%
YeliAr B, 2 J5 R AR R B IE SO M RS VEGF 4L (it
35007, 5k Y) 7 A% 10 A RRET #EAT 1A 285 B (B 28 J 40T o
1.2.5 O AU % B (microvessel density, MVD) ] i&
K H SABC 3, Hu VI FAHSCHLEG LR YR B 2y 1: 1005 G s 411k
A BREGAT E Ui B AT . B S BG4 B ARG UL i
AR B0 ARAE LT T SR T 0 T SR BR Ry X AR,
JEHHECC L B MVD, VIR 45 12 5 il 48 4 S A 8, B il
P TE BRI : LY A B A R P9 B 4 B sl P B 2 M AR 35 R

AN TR B R T 8 AL di i, A B EHLUZE i L At
B 5 A8 AU AS | 2 M 2 ZUIX 4 W S5k A R % P B 400 e e
e AAABETE 1AM .
1.2.6 S RONUHGE K VEGF £ H 215 Ak HERAFR
O AIZHZ 100 mg, ¥ HEIUEE H . H ELISA i S48 R 45
BRI 28 45 40 (ILZH 20 HGF J VEGF 28 1 &, B A vt 2%,
FEDU AL AL AR AL & 100 wl, ¥ SR 7840 1R 51 G &
37 °C 120 min, Y5 058 —PUE TAEW 50 wl, ¥ =2 hi # &
37 °C 60 min, Pt BEEMRUINATERPUIA TAER JEY TAE
TR, 43 B E HGF J VEGF 25 (A M WOGEE (A .
1.3 %itsa®

B ® £5 2R, 2R SAS 6. 12 Geil i, B 4LIRAT ¢ £
5, Z 4B A 220 M Ve g ki, 2R FH G AH G 5 [l I3 20 B
AP HLF EGFP mRNA 2345 VEGF ,HSP70 mRNA ik
A

2 R

2.1 REHPTLERE

LN FRY LAY HGF Bk DNA £ Apa 1 4]
K AR S S . & Apa 1 BEYIE ki DNA Zitt4b,
1 M HiR/NR 7.6 kb, 454 peDNA3. 0-HGF g 2, 4lifk
ERCREE Ik .

2.2 BRI KARAFA

AJ5 28 d T&AR 3 ik 22 Rif B <2 (left anterior decending coro-
nary artery, LAD) 530807 LR, & 413 W LAD SEAT 22 E
O HURE IR TR AN 5 15 Sham 21, A 4% 20 3h B 2 )
FARFOOALEEE o MR R 59 135 BE RO WUAT BT, B K
JE ZE W B BE IRy, AR DO WA TR (A FE R A 28U,
JEAE A B AME Y, T R BESR , Sham 41 RGOAETEASIEH
2.3 WHLHE #&

MI 21« AFFE X0 LA AR ) Joi 28 20 249 % 4 g T 1 3R A, £
Rz WU Kot VAR 2 AR 1, IRBEC ILAN i g mg 21
WP A SVRAR i B HT AR A BRI G, A8 B X L B
WAL PE WU G R I, O U EIRFE 35 5% 5 53 8 F843 0 LA A 34
AENB R P R 26 E PR M s . S 4. 6 ML & A, O HLER
LGN 2 HEF LT, T0C LA A 5] J3R ZH 2R FE , TC 46 1k 40
MU AN AN M A 3G Az . HGF JRYT 41 R A= ] UL B g 45 4
X, 22 DX Do UL AR R 348 A | 2 2 34 4 A B I HEBR L
S JULTED 55 P A5 22 90k 5L 400 6 92 0, A9 0 DX AL AR 2 e A
Ko 24~ HGF JA¥7 4134 m] DL B B 18 A /N i 4 :500 g HGF
AT AL B R/ 1 000 g HGF JRYT 4L,

2.4 K RKSHLP CD31 & VEGF mRNA #5 & &

LU CD31 A2 VEGE B4 3 i B BE 43 il 2 : 294 bp Al
209 bp, B-ACTIN [# 38 | Bek BE & 540 bp, 5 U109 H
H B AR IR (181 1) o RT-PCR 25 7R : 1 000 pg HGF i
F74H VEGF mRNA X323k H 0. 82,500 pg HGF {G¥74H VEGF
mRNA A%} 2354 0. 47 , ML 41 VEGF mRNA #%t323ik4 0.09;
1000 pg HGF JAY7 41 CD31 mRNA #Xf ik K 0. 39,500 pg
HGF j#y7 4l CD31 mRNA A X} 3354 0. 21, MI 416 CD31 3%
ik, HGF £ [KiAY7 )5 sEFIAT i CD31 2 VEGF mRNA 3%
ik, 5 MIZIAIH, BL 1000 pug HGF 41 CD31 J; VEGF mRNA
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WFRiE e , HR ol 500 pg HGF JGY74H (P <0.01) ,2 > HGF
VAP E BB (P <0.01), MI 4] VEGF mRNA ik
/b, AR E] CD31 mRNA {3635, Sham 20 A A F] CD31 &
VEGF mRNA () #35.

<600 bp
500 bp
<400 bp
<300 bp

<200 bp
<100 bp

B-actin 540 bp —

CD31 294 bp —
VEGF 209 bp —

1:Sham #1;2 : MI 133 :1000 wg HGF 14500 wg HGF 4135 . 47 4
B 1 AR HGF &EEFHEBAOM CD31 K VEGF R &
$i )7 R R 22

2.5 VEGF %7 asib3 6 547

2 A4~ HGF 4 KO U ¥ RIR FE B 1) VEGF | H £ ik,
VEGF I 6, [ 4, 7 14 P B2 40 200 5 o8 = A4 £, O LA L
¥R, 1000 pg HGF A7 ZHAY-O LH S AT 0L K& VEGF
B IS 7 A A A € U, 05 - DT AL /N I A7 P 12 40 400 i I
PN, A T DA 4 0 s 5 A R T 498 00 A5 s, B I 3R 500 g
HGF 36T I+ (P <0.01) 5500 pg HGF G972 4548 (o BURL ]
B H MI 45 (P <0.01) ;1000 wg HGF 59740 VEGF % B 2
(0.114 £0.091) ;500 pg HGF JA¥7 41 VEGF %5 FF{H 2 (0. 086 +
0.065) ; MI 4] VEGF %5 & {8 2 (0. 012 0. 011) . MI 4.0 834
GIX AU Dk 1) VEGE BH: 52 7 (1 45548 €6 JURE, Sham 41 2K D
A I BH PR S I A (e ke
2.6 AWKk E T

VITEE A 32 0 G 3 2 £ e £ T B0 33t 4 b (50 7 S 06 A
A BN S ,1 000 pg HGF JAY7ALOAE A 21 X AT UL & 4
A LGS PN R 20 B L BRLJZ P B 20 A B 4 i A A 2 Al N AR
BN IL5 ;500 pg HGF G Y7 241 ] UL 4087 48 48, . F
1 000 wg HGF JA¥741 (P <0.01) ;2 4~ HGF J3y7 R L A B
FRL(P <0.01) ;000 MI 20 A5 301 % X AURT UL /b 2 8R4l 45
PN EZ 4, B i /0 F 2 A HGF BEPRYTZH (P <0.01) 51 000 g
HGF JAJ74H MVD J2(126.4 £10.6) ,500 pg HGF J4y7 41 MVD
J2(79.8 £6.0) ; MI 4 MVD J&(21.7 +2.5) , Sham 2 7 . 58]
BN B RAERU0E T
2.7 ELISA &4 &40 X s WL HGF & VEGF %k %

ELISA #6145 5444275 .1 000 wg HGF J3y7 41 HGF } VEGF
A4 R (2.64 £0.70) . (5.41 £1.29) ng/g, 500 pg
HGF j4J7 4 HGF K& VEGF {3k 43 )& (1. 62 £0.35) |
(3.12£0.75)ng/g. 5 500 wg HGF J&¥74 1% ,1 000 wg HGF
AT HGF B (6351524 3.3 /% (P <0.01) ; MI 20 } Sham
ZHARKINE] HGF ZEHKIL, 5 500 pg HGF JAYFLHELAL, 1 000 pg
HGF jy7 4l VEGF S &EH N4y 3.3 f5(P <0.01), MI 4
M sham 21 K46 %) VEGF & HFE A,
2.8 XK.WiL¥ MVD EGFP %4k 5 HGF £k #9489 %

WA 45 R

B BIHHr 8,500 g M 1 000 pg HGF 5y 4
KO VEGEF ik 5 HGF ik 2 W 8 IEAHE , r {E 43
270.76.,0.75(P <0.05) ;. LZHZH MVD 15335 VEGF \HGF
FEREW W IEAH G, 7E 500 wg HGF JRy74H r 43524 0.75.0. 77

(P <0.05) ;1 000pg HGF 365740 r 435139 0.75.0.77(P <0.05) ,
it

A5 A e Ao 45 P B A P 34 B RN A%, S
HIAEAE B9 L Ak DA ZF A= s AR 28 AR BI04 B0s i B 40
MUAE, FEAERR M A RE T L A A, 238 b P e .
LIRS ) FEZEMLH . 5 28 B, HGF J&—Ff 8] 78 it
B AR Z ShBEA I N 1, BAT Z R AR 1
HGF JHAZ AR 12 434 T I N 2 R 40, il o A2 1%
B A B IR BE O LN SZ A8 IR S5 AE FHGE M 50 % 5
gt WU P, 22l PR 4 A A e —
EwE A fE, IE 2 VEGF 5 HAlh— 24 K H 71
BMRIVE T, A O IV LS 0555 A | T A [ R
A SZ EFR . VEGF J&—Fp X 1fiL 45 9 F2 40 it 2 v
PR SPER RS S A, AT LS HE N Bz 240 i AT 7 A
B 53 I 2 R AR AT TR . RO LA | i
B LA A 0 i VEGF o, A F) T Bl il 2H 2 1M 4%
BT O BETNEE . VEGF A 155 Ik &544 , 45 W
AU HGF 76 A Y — L4 A= K D7 0 e 42
I, HGF B T AS B i R R cRs 27 1) N 2 4 ) 3 g 1
¥ , AR BE W S48 0 - ¥ JULZR M Je IR 4 e VEGE 2
Je He mRNA F3512 7 0l VEGF 3301 il 40 i 15 37
P ] 6 228 < 777 184 0, [ s a3 i VEGF 24K 2K 1 19 3%
K I 4 0 77 2 s LA A, B Lk R R O UL
BRIl ZIRFE, 0 I, Kitta 250 75 5286 rhoW 82 5|
HGF fEAS3 I 20 10055 4, o33 ot ot UL PR 8 33, ok
AL LR, foff St PR AR /N R LA T
FEBE R TR S WA, e OB, Th R HGF g 4] ff
FEAC AR B R, B0 01 2ty B H LR

AT 2 45 B o, O WUEFE R L 1 000 pg
HGF A7 20 10045 37 4= 5 W Wik, L 500 pg HGF A
JTPLH , M 44 L /B 4555 A=, 17 Sham 416 BA 5 11 4%
WA . RN B A (48 4% CD31 Jz VEGF mRNA 3
IKHLAE 1000 wg HGF 3877 4 &, WK T HGF A
B R A BT R4 T, AR BE P U VEGF 3 8
B, AT LAHEN  HGF ZEPRIG T H 204 2 ME gk
WA B AE G 25 R 22 . HGF 7% B A4 10045 397 A6 1R T
HGF (3 i i85 A= 20 e 5 18 i VEGF ik A ¢,
HGF i e i VEGF 4334 [BI4242 14587 A=, I B 4%
FAEERS HGF ik B2 0 3 IEAH G, IR 7E— e VS
FBl P o] o 2 5 HGF JR 7 i il 4 8 A= o DRIl A
A DR TR 4300 | LA A A A R sh 2 72, AW
WEAE T — 255286 vh R LA 9T AR Y 3 S A
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