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Protection of the Myocardium under an Ischemic State
by a Two Hour Cold Coronary Perfusion
and Morphological Evaluation

Katsumi OHORI, Fumiyuki OKAMOTO, Yuichi IWAKI,
Michio CHIBA, Hiroaki ADACHI, Tomio ABE,
Hiroshi AJIKI and Sakuzo KOMATSU
Department of Surgery (Section 2), Sapporo Medical Collage
(Chief: Prof. S. Komatsu)

The effects of a 2 hour coronary perfusion with 0-4°C Ringer’s lactate solution to protect the myo-
cardium from ischemia were studied by comparing with non-protected group. During this procedure,
extracorporeal circulation was employed to perfuse the body under mild hypothermia at 30°C.

In the protected group of 5 dogs, cardiac arrest was induced after 5 minutes of aortic cross-clamping
by coronary perfusion via the aortic root with 0-4°C Ringer’s lactate solution at 150 cm IO gravity.
Myocardial temperature was maintained around 15°C for 2 hours under an ischemic state. In the non-
protected group of 5 dogs, myocardium was allowed to enter an ischemic state around 27°C for 2 hours
after aortic cross-clamping.

Light microscopic findings revealed no ischemic changes such as necrosis of the cells, bleeding or
edema of the myocardium in both groups.

An electron microscopic examination also revealed no ischemic damage of the cells in the protected
group, in contrast, irreversible changes such as severe mitochondrial damage in the non-protected group
were seen.

No reduction of succinic dehydrogenase activity was revealed in the protected group. However, a
marked decrease of the enzymatic activity was observed in the non-protected group.

In conclusion, the myocardium was shown to be protected under an ischemic state with a 2 hour
administration of cold coronary perfusion from the morphological evaluations in dogs.
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