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Protective Effects of Tepid Hyperpolarizing Arrest in a Dog Model of
Cardiopulmonary Bypass on Myocardial Mitochondria
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Abstract:  [Objective] To compare the protective effects of hyperpolarizing arrest and potassium arrest on
myocardial mitochondria. [Methods] Eighteen Beggle dogs, weighing 8.5 to 15.0 kg, were randomly assigned to
study group (n=10) and control group (n=8). After general anaesthesia with tracheal intubation, a cardiopulmonary
bypass model was instituted. Cardioplegia solution (20 ml./kg) was perfused to the aortic root after aortic clamp.
Global ischemia lasted 45 min and then reperfusion was started for 60 min. The cardioplegia solution for study
group was tepid blood nicorandil (34 °C, 400 pwmol/L of nicorandil), for control group was traditional hyperkalemic
Thomas solution (4 °C, 22 mmol/L of potassium). Topical cooling was applied to the hearts for both groups after
asystole achieved in order to keep a hypothermia condition for myocardium during global ischemia. One-third of the
first dosage of cardioplegia solution would be perfused to the aortic root whenever there appeared cardiac electric
activity during global ischemia. Right ventricle sampls were taken by biopsy needle for electron microscopy before
aortic clamp, at 40 min after clamp, and at 30 min after clamp removal. Six views of electron microscopy were
randomly chosen and photographed for analysis.  Automatic photo analysis system was used to analyze the
mitochondria area and circumference, and then the mitochondria volume-density (V/V), ratio of surface to volume
(R.), as well as mitochondria counts were calculated. Statistic standard a=0.05. [Results] There was one dropout
for each group because of insufficient aortic clamp, and no additional cardioplegia solution was needed during global
ischemia. There is no significance for V/V, R, and mitochondria counts within group among the different time
points, and between groups. [Conclusion] With our study protocol, both hyperpolarizing arrest and potassium arrest

can effectively protect the myocardial mitochondria during global ischemia, and the two methods have similar
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protection effects for myocardial mitochondria.
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Table 1

1

Changes of the myocardial mitochondrial volume—density, ratio of surface to volume, and myocardial

N

mitochondrial number counts of two groups

(xs)

Mitochondrial volume—density

VIV, %)

Mitochondrial ratio of surface to Mitochondrial number counts

volume (mm/mm?) ¥

Study (n=38")  Control(n=22")

(numbers/mm?) ¥

Study(n=38")  Control (n=22")

Time points "

Study (n=38")  Control (n=22")

T1 0.23+0.08 0.21+0.05 0.47+0.08 0.44+0.07 21.29+6.59 17.97+5.80
T2 0.23+0.09 0.22+0.06 0.46+0.11 0.45+0.06 19.35+5.87 19.38+5.65
T3 0.22+0.07 0.23+0.08 0.45+0.07 0.47+0.11 18.35+6.42 20.22+6.46

1) Ti: Before aortic clamp, Tx 40 min after aortic clamp, Ts 30 min after clamp removal. 2) Comparison between control and study group,
F=0.572, P =0.452(P >0.05); Comparison among the different time points(within groups), £=0.003, P =0.997(P >0.05). 3) Comparison between
control and study group, F=0.249, P =0.620(P >0.05); Comparison among the different time points(within groups), F=0.006, P =0.994(P >0.05). 4)
Comparison between control and study group, F=0.230, P =0.634(P >0.05); Comparison among the different time points(within groups), F=0.058, P
=0.944(P >0.05). 5) n is the effective photo numbers which were analized
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