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Qe 0 IUEEFE T AL, Real—time PCR 1 Western blot 43 S A5 I £% 25 ifiL 487 1A B 40 ML 4= 4 51~ (vascular endothelial growth
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Effects and mechanisms of ghrelin on angiogenesis in vulnerable plaque

and myocardial infarction
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[ Abstract)Objective : To investigate the effects and mechanisms of ghrelin on angiogenesis in vulnerable plaque and myocardial
infarction. Methods ; The ApoE” mice were divided into vulnerable plaque group,vulnerable plaque + myocardial infarction group and
ghrelin—intervened group. All ApoE™ mice were fed with a high—fat diet for 12 weeks to induce atherosclerotic vulnerable plaques.
The induced—atherosclerotic vulnerable plaque model was established in vulnerable plaque group. The C57BL/6] mice were fed for
12 weeks on a normal diet and divided into control group and myocardial infarction group. At the 8th week of this study, myocardial

infarction group, vulnerable plaque + myocardial infarction group and ghrelin group were subjected to acute myocardial infarction

model. After this model,the ghrelin group was administered
ghrelin (100 pg/kg,bid) until the end of the 12th week. The

left ventricular ejection fraction (LVEF) and left ventricular
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(2021-12-07) was observed by Oil red O staining. The microvascular density

fraction shortening (LVFS) were detected by echocardiography



— 1406 — BERERKFZEHR 2021 ££5 46 &5 12 #3 ( Journal of Chongging Medical University 2021.Vol.46 No.12 )

(MVD) in vulnerable plaque and surrounding area of myocardial infarction were measured by CD31 immunohistochemistry and
Masson staining, respectively. The mRNA and protein expression of vascular endothelial growth factor(VEGF) ,angiopoietins (Ang)—1/2
and tyrosine—protein kinase receptor(Tie)—2 were respectively examined by real-time PCR and Western blot. Results : (1) Compared
with myocardial infarction group,the myocardial infarct size in vulnerable plaque + myocardial infarction group[(65.518 +4.160)% ,
P=0.000] was increased , whereas the LVEF[(58.560 = 11.900)% ,P=0.012] and LVFS[(27.182 +7.807)% ,P=0.013],the MVD
(5.800 + 0.837,P=0.000) in the peripheral area of myocardial infarction,and the expression of VEGF(1.870 £ 0.122,P=0.001),Ang-1
(1.830 £ 0.056,P=0.007) , Ang—2(1.660 + 0.217,P=0.006) and Tie-2(1.660 = 0.115,P=0.020) were decreased, significantly.
Additionally, the ghrelin intervention had significantly reduced myocardial infarct size [(39.751 +3.039)% ,P=0.000], and improved
LVEF [(74.679 £ 6.535)% ,P=0.013],LVFS [(37.507 +5.210)% , P=0.020], the MVD (9.857 + 1.345,P=0.000) in the peripheral
area of myocardial infarction,and the expression of VEGF(3.503 +0.384,P=0.004),Ang-1(3.277 £ 0.186,P=0.017) , Ang—2(3.450 +
0.187,P=0.000) and Tie—2(3.133 +0.139,P=0.009) of the vulnerable plaque + myocardial infarction group. @There were no
significant differences in the percentage of aortic sinus plaque area,the MVD in vulnerable plaque,and the expression of VEGF,
Ang-1,Ang-2 and Tie-2 among the vulnerable plaque group,the vulnerable plaque + myocardial infarction group and the ghrelin—
intervened group. Regrettably, ghrelin had no effect on angiogenesis in vulnerable plaque+ myocardial infarction mice. Conclusion
Ghrelin can promote angiogenesis in ischemic myocardium,reduce myocardial infarct size,and stabilize vulnerable plaque by increasing
the mRNA and protein expression of VEGF, Ang—1,Ang-2 and Tie-2. Ghrelin had no effect on angiogenesis in vulnerable plaque of
vulnerable plaque + myocardial infarction group.

[Key words ]ghrelin ; angiogenesis ; vulnerable plaque ; myocardial infarction; vascular endothelial growth factor

T & B, 1L F 4 (angiogenesis ) J& 1A P 22 Fif
Y T P BRAL A R A S R Bl bk oA R4 1
(atherosclerosis , AS) BEHL PN I8 87 A= B 20 5 45 Bkt B
LA AR B B OIS (acute myocar— 1.1
dial infarction, AMI) [ 20 ], 410 BEBR PN 111558
A SRR B ) A SR R VS TRV TR A, R
TERAE AMI 5, HATAE J] 0 ke it DI i 487507 A
BILAA XS e 1l 7% — b B AR EEAL R, L HEAEAE S 1 X
MAEHT A G T DK A O AR Y7 1Y) H 2L
FB, N 2y el A RS A e o, X i 5 AR
[ 00 T BRE ke PAY LA A S S i ST R

Ghrelin J& 1999 4F- i H A& 2% Kojima %5 A K
WE R o B Al — 5 A 28 MEERT £
Ik, JEAE KPR AR 53 W) 32 AR (growth hormone sec—
retagogue receptor, GHSR) N URPERLIAR, 276G H T
FE N AMIFSE , ghrelin B IA A o2 — A Y81 i A8

MREAE

2 A KA

Ghrelin I H Abcam (3EH) , Hapi/M i CD31 Wy H Abcam
(ED) b/ UALAE P R 4 A K7 (vascular endothelial
growth factor, VEGF) g H Millipore (3 [E ) , St/ UM E A&
JiZ (angiopoietins, Ang)—1 4 H Abcam(ZEE) , Sadi/MlAng—
20 Abcam(ZE [ ), /NRY/INR LS 2R I 32 148 (tyrosine—
protein kinase receptor, Tie)-2 W H Abcam (£ ), /NP 7R
B-actin I [ H R RAEYH ARV (HED) , =i de L=
PN Pt B A2 &A% (db st b =) IZL 0 T A Sigma
(), Wi SEANTOEE B PCRAXFI &I H Takara( K,
[#), VEGF . Ang—1 Ang-2 #l Tie-2 B H i ET. (R,
4 B A4 BT (Olympus2700, HAS) | 5 634%5% (Olympus,
HAR), 4 B shBEAR L (Thermo, SE ) . RPN BE IS H ik
TE LUK 21 T4 B UK T BERE 5 [ Bio—Rad 2%
A (M), m et Bl RE 79%-+ 8107 21%+B [HE£0.15%
(FR S =R R KPP R B SE 3 s o B ) o

Az (PSSR ) 5 PR =0 BRAERTSE & B
ghrelin P A2 5B PR 9 /0o S SR 1L Co AL 1ML 78
AR G 32 S0 ook R A A S 45 IXE R P 1 7
A1 $27R ghrelin A REHA fEHE A 18587 A= Al
P BES P 1l A8 A R BUEE KON, H E AR BT 43]
TER BRI b o8 i, A Se B 2 BRSNS . [F]—3)
PIHLIR A ghrelin 275 HAT (2 HE AR S 1083722 I
IS BREBR A 1t A8 A 1 U A8 S AR AL 2
AR R

12 AR H &

8 A IETE ApoE /N 30 H, IR F i 26~29 ¢, g H b
AR YRR BRA F A ApoE/NREEHLSY h 5
TRABEELLE | 5 0 BB 0 A8 SR ZH FT ghrelin 141, 241
10 5, Fid ApoE/NRIGFIRINEME SR 12 B S ohlkokke
Ak S B |+ H  3h Ik e B A £k 2 A5 BE R AL 50 ) >y ) it
BEHeA , AL SR 8 R HEME C57BL/6] /IR 20 H,
IEF M 12 J8 , AL R 1E 5 % B4 A Al A 4 | B
2 10 H 55 8 JEIIE, BAali. O] B R BELR+ O BURR R 26 1
ghrelin 120 25 +L 56 I 3 Jik Ze mir e S0 F st b o AR AR TR



BERERKZEIR 2021 £5 46 5 12 #1 ( Journal of Chongging Medical University 2021.Vol.46 No.12 )

— 1407 —

A OAEE LS | ghrelin T TRHALIE RS ESS ghrelin (100 pgrkg,
2 /), AR A IR R S A A B K LS 12 JH 5K
IREEIR, T B X S AL B AT A R e N AL E R
HOARHR 2006 4EMAN 1 TH R LR 0998 S PEE L)
PR

13 SE¥edrik
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Wi PR AR BIEE R I , 4 11 30 26 Ak 23 B ASCI g i H-ih =
(triglyceride, TG) . B JH[H 5 (total cholesterol, TC) 1% %% J& g
FE MR [E B (low—density lipoprotein cholesterol, LDL-C) Flf
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TG/(mmol - L") 0.710 £ 0.083 0.750 £ 0.168 1.365 + 0.363¢ 1.602 + 0.556" 1.013 +0.233 8.221 0.000 *P=0.005
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(F40),
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