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The Effect of Diltiazem on Myocardial Ischemia Using an Isolated Rat
Heart Perfusion Model

Yoshiaki Fukuhiro

I investigated the effect of the addition of diltiazem to a crystalloid cardioplegic
solution (St. Thomas’ solution) on myocardial protection during normothermic
ischemia using an isolated rat heart perfusion model.

Diltiazem significantly improved to percent recovery ratio of aortic flow after an
ischemic arrest (63.2+8.6% vs 79.9+5.9%, control vs diltiazem, p<0.01) and
reduced CPK leakage during reperfusion (87.5+35.8 IU/20 min/g dry wt vs 41.7%
14.510/20 min/g dry wt, control vs diltiazem, p<0.05), while there were no
changes in the recovery of heart rate and coronary flow during reperfusion after the
myocardial ischemia. In conclusion, the addition of diltiazem to the crystalloid
cardioplegic solution was effective for myocardial protection during normothermic
ischemia. (Accepted on October 11, 1994) Kawasaki Igakkaishi 20(3) : 153—158, 1994
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The isolated working rat heart model
This model in a left heart preparation in which
oxygenated perfusion medium at 37°C enters the
canulated left atrium at a pressure equivalent to 17
cmH,0 and is passed to the left ventricle, from which it
is spontaneously ejectd via an aortic cannula, against a
hydrostatic pressure eqgivalent to 100 cm.

Table 1. The composition of St. Thomas’
cardioplegic solution
Compound concentration
(mmole/1)
Sodium chloride 110.0
Potassium chloride 16.0
Magnesium chloride 16.0

Calcium chloride 1.2
Sodium bicarbonate 10.0
pH adjusted to 7.8

Osmolarity =324 mOsm/kg H,0
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Fig. 2. The experimental time schedule
Hearts were perfused to wash out in
the aerobic Langendorff perfusion for
5min, and next were perfused in the
aerobic working perfusion for 20 min.
And the end of this time, the St.
Thomas’ cardioplegic solution was in-
fused for 3 min. This was followed by
30 min of global ischemic arrest at 37°C
After that, the hearts were reperfused
in the aerobic Langendorff perfusion
for 20 min, and then in the aerobic
working perfusion for 20 min.
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Table 2. Preischemic cardiac function

STS STS+Diltiazem

n 7 8

AF(ml/min) | 64.142.6 66.6+2.5
CF (ml/min) 19.8+1.2 21.4+2.8
CO(ml/min) 83.9+2.9 88.0+2.5
HR (beats/min) | 297.7%21.1 296.8+24.2

Values were expressed as mean=S: D.
AF, aortic flow ; CF, coronary flow ; CO,
cardiac output ; HR, heart rate.

Table 3. Recovery of cardiac function and
. CPK leakage

STS STS+Diltiazem
%AF (%) 63.2£8.6 79.9+ 5.9*
%CF (%) 90.0+7.1 92.7+12.1
%CO (%) 69.5+7.4 83.0% 6.7
%HR (%) 92.8+£4.0 96.1+ 6.5
CPK leakage
(IU/20min/g 87.5+35.8 41.7+£14.5**
dry wt)

Values were expressed as mean+S. D

%AF, recovery of aortic flow ; 9% CF,: recovery
of coronary flow ; %CO, recovery. of cardiac
output ; %HR, recovery of heartfrz}nte.
*p<0.01; **p<0.05 T
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Fig. 3. Effect of diltiazem for % recovery of
aortic flow :
This graph was shown as mean of %
recovery of aortic flow. The vertical
bars indicated S. D. Addition of diltia-
zem improved postischemic recovery
of aortic flow (from 63.2+8.6 % to
79.9+5.9%, p<0.01)

p <005

1U/20min/g dry vt

120J

100

80

CPK

80

404

@ ss

204 Il sTs - Ditiazem

0

Fig. 4. Effect of diltiazem for CPK leakage
This graph was shown as mean of CPK
leakage during reperfusion. The ver-
tical bars indicated S. D. Addition of
diltiazem reduced CPK leakage during
reperfusion (87.5+35.8 IU/20 min/g
dry wt vs. 41.7+14.5 IU/20 min/g dry
wt, control vs diltiazem, p<0.05)
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