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Angiogenic therapy with growth factors might be used in ischemic heart disease. I
examined whether simultaneous transcatheter intrapericardial administration of two promising
factors angiogenesis—basic fibroblast growth factor (bFGF) and vascular endothelial growth
factor (VEGF)—induces angiogenesis of capillaries, arterioles, and venules in a new canine
model of acute myocardial infarction. Acute myocardial infarction was produced in 13 dogs
by selective embolization with absorbent polymer into the left anterior descending artery.
Plain saline (7 dogs) or bFGF (100 xg) and VEGF (10 xg) dissolved in saline (6 dogs) were
injected through the right atrium into the pericardial cavity by a needle-tipped catheter. Two
weeks later angiography was performed and the infarcted hearts were examined histologically.
Two weeks after infarction, the left ventricular ejection fraction had increased significantly
more in dogs treated with bFGF and VEGF (from 31.3+2.3% to 42.7£2.29%) than in dogs
treated with saline (from 32.0+1.29 to 33.7+2.2%). The number of capillaries per unit area
(200300 m?) in the border zone of the infarcted area and the maximum density of SMemb-
positive cells were significantly greater in dogs treated with bFGF and VEGF (55.8+7.9 and
36.0+4.4) than in dogs treated with saline (30.9+2.6 and 11.2+£0.5). The numbers of arterioles
and venules with existing SMemb-positive cells were greater in dogs treated with bFGF and
VEGF (0.94+0.2 and 1.6+0.2) than in saline-treated dogs (0.2+0.1 and 0.3+0.1). These results
indicate that combined use of bFGF and VEGF induces angiogenesis of capillaries, arterioles,
and venules and that transcatheter intrapericardial administration can be used for angiogenic
therapy in ischemic heart disease.

(Tokyo Jikeikai Medical Journal 2002 ; 117: 171-82)

Key words : angiogenesis, basic fibroblast growth factor, vascular endothelial growth factor,
SMemb
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Fig. 1. Schematic representation of production of
an acute myocardial infarction model.
LAD: left anterior descending artery
LCX: left circumflex artery
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Fig. 2. Method for intrapericardial injection of angiogenic factors.
A ; schematic representation of intrapericardial injection.
IVC: inferior vena cava, RA : right atrium, RV : right ventricle.
B; A X-ray film showing intrapericardial injection of contrast material for demonstration.

Arrow : needle tip.
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Fig. 3. Ejection fraction of the left ventricle at right anterior oblique projection before, 30 minutes

after, and 2 weeks after myocardial infarction.

NS ; not significant.
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Fig. 4. Vessels in border zone of infarcted area.
A ; control. B; bFGF+VEGF (Azan stain, X400)
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Fig. 5. Number of capillaries in the border zone of infracted area.
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Fig.8. SMemb positive cells in infarcted area.

arteriol venule

Fig.9. Angiogenesis comfirmed by SMemb stain
A ; Angiogenesis from an arteriole. (arrow)
B; Angiogenesis from a venule. (arrow)




178 I

p<0.01

500
450
40.0
35.0
30.0
25.0
200 -
15.0
10.0 |

5.0

0.0

Number of SMemb cells / 200x300 ¢ m?

control

=
W

bFGF+VEGF

.10. Number of SMemb cells in the border zone of infracted area.

p<0.01

1.2
1.0
0.8
0.6
0.4

02 FJ—\
00 °

Number of SMemb positive arterioles / 200x300 ¢ m?

control

bFGF+VEGF

Fig.11. Number of SMemb positive arterioles in the border zone of infracted area.
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Fig. 12. Number of SMemb positive venules in the border zone of infracted area.
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