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SELECTIVE ARTERIOGENESIS INDUCED BY TRANSPLANTATION
OF BONE MARROW MONONUCLEAR CELLS WITH ALL-TRANS
RETINOIC ACID TO ISCHEMIC MYOCARDIUM

Atsushi KoGca
Division of Cardiology, Department of Internal Medicine, The Jiker University School of Medicine

Background : Coronary arteries, but not capillaries, are essential for supplying blood flow
sufficient to maintain cardiac function. A number of experimental and clinical studies have
examined angiogenic therapy for ischemic heart disease, but successful selective coronary
arteriogenesis has not been reported.

Aim : To examine whether selective arteriogenesis is induced by combined administration
of bone marrow mononuclear cells (MNCs) and all-trans retinoic acid (ATRA) into the
infarcted myocardium of dogs.

Methods : Myocardial infarction was produced by transcatheter occlusion of coronary
arteries in anesthetized beagles. MNCs were separated from autologous bone marrow.
Saline (control group), MNCs (MNC group), 1.5 ug ATRA (ATRA group), or MNCs with 1.5
ng ATRA (MNC+ATRA group) were selectively injected into the infarcted myocardium
through a needle-tipped catheter introduced into the left ventricle. Two weeks later, the
hearts were removed and the number of arterioles, venules, and capillaries per unit area (350 X
450 xm?) in the infracted area were counted histopathologically and were compared among the
four groups.

Results : The number of arterioles in the MNC (62.4+7.3), ATRA (63.0£3.4), and MNC+
ATRA (92.3£8.7) groups was significantly greater than that in the control group (21.7+3.1;
$<0.01). In the MNC+ATRA group (92.3+8.7), the number of arterioles was also signifi-
cantly greater than that in the MNC group (62.4+7.3; »<0.05) or the ATRA group (63.0+3.
4; p<0.01). In addition, the ratio of arterioles to capillaries was significantly higher both in
the ATRA (0.33+0.03) and MNC+ATRA (0.35+0.03) groups than that in the control group
(0.09+0.03; »<0.01) or the MNC group (0.12+0.02; »<0.01).

Conclusion : These results indicate that combined administration of MNCs and ATRA
induces selective arteriogenesis in the infarcted myocardium.

(Tokyo Jikeikai Medical Journal 2004 ; 119: 413-9)

Key words : arteriogenesis, bone marrow mononuclear cells, myocardial infarction, all trans
retinoic acid
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(A) arterioles, (B) venules, (C) capillaries
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Representative pictures of angiogenesis in a canine heart of MNC+ATRA group. (AZAN staining
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