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ABSTRACT Anti-arrhythmic effects of captopril
{Cap) were studied in the anesthetized pigs using a re-
versible balloon catheter. Results showed that Cap
did not exert any influence on the welght percentage of
ischemic area to the whole left wventricle. on the levels
of serum creatine kinase (CK ) and creatine kinase
1sozyme (CK-MB)}, nor on the incidence and duration
of transient and persistent tachycardia. but reduced the
incidence of wventiricnlar fibrillation (2712, 1712 in
high-dose group pigs treated with Cap 6 mg * kg~ in
the first 10 min, 25 pg+*kg ‘*min ' in the later 90 min
and 12/21, 11/21 in control group treated with normal
saline through the occlusion and reperfusion periods.
respectively, P <(0. 05).
did not exhibit direct (or non-specific, if any) effects

on anti-arrhythmias.

It was suggested that Cap
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Thrombolytic threapy may bring about

limitation of infarct size, preservation of left

ventricular function and a low complication

3, but may induce arryth-
(2.8

and mortality rate
mias during reperfusion The angiotensin
convetrting enzyme (ACE) inhibitors may alle-
such arrhythmias .

these protective effects remain controversial
5.62

viate Nevertheless .

because of different research methods

This study was to investigate whether Cap

possessed any anti-atthythmic effect upon

reperfusion after ischemia was produced by re-
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versible occlusion of the coronary artery with a
balloon catheter in the closed-chest pigs-

MATERIALS AND METHODS

Ukrainian swine (weighing 13.4+a 1.6 kg) was
sedated with morphine (1 mg*kg™" After 30
min. it was anesthetized with sodium pentobarbital (30
mg kg ', iv). intubated with endotracheal tube and
ventilated with air (18— 20 times *min~', 150 — 200
ml/ventilation).
catheter with 2 polar rings and 2 poles was cannulated

. SC).

Left jugular vein was exposed and a

for recording dextrocardiogram and administering hep-
arin (5 mg-kg~'), Cap, and normal saline. Anocther
catherer was cannulated into the left carotid artery to
The right carotid

artery was cannulated with a modifled 5 French Sones

measure the intra-sortic pressure.

(5 F) Judkin's catheler containing an arterial embolec-
tomy catheter (a balloon catheter). Acute regional
myocardial ischemia was produced with 2 F balloon
catheter, then a modified 5 F Judkin’s catheter was in-
serted via the right carotid.

this catheter+ the 2 F balloon catheter was inserted in-

Through the lumen of

to the left anterior descending Coronary ariery.

Each pig was allowed to equilibrate until stable
electro-cardiographic baseline walues were obtained.
After a control period of 20 min. ischemia was Intro-
duced by inflating the balloon lasting 20 min. then de-
flated. After the ischemic zone was reperfused for 60
min. the heart was stained with triphenyl tetrazolium
chloride (TTCy 1% 5 ml) for 20 min in a dark
place®™. After removing both atris and right ventricu-
lar tissues, the interventricular septum and the left
ventricle were cut into 10 thin transverse slices» paral-
lel 1o the arrioventiricular groove. These slices wete
fixed with formaldehyde solution (4% vol/vol) for 30
min. The ischemic area gradually turned into searlet
red whereas the non-ischemic area retained the original
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color. The % of ischemic area to the total left ventri-
cle was measured by weight.

Throughout the experiment, pig electrocar-
diography (V,and V,}, heart rate, and arterial pres-
sure {(diastolic and systolic) were continucusly moni-
tored by a pressure-elecirocardiographic recorder.

Creatine kinase isozyme (CK-MB) and totzal crea-
tine kinase (CK) levels were measured using enzyme
assay (U +L~F, 300C) at 10 min (control pericd), 40
min (ihe end of ischemic period ). 4%, 70, 90 min
{reperfusion period}, respectively.

Thirty-eight pigs were divided into 3 groups, (AD
The control group: 21 pigs were infused with normal
saline during the whole experiment; (B} The low-dose
Cap group: 5 pigs were perfused with Cap 0.6 mg
*kg ™! in the Ffirst 10 min 2nd 2.5 pg-kg ' *min"" dur-
ing the next 90 min; (C) The high-dose Cap group 12
pigs were perfused with Cap 6 mg+kg ™' in the First 10
min and 25 pg*kg ' +*min~’! in the following 90 min.
The body weights in A, B, and C groups were 13. 8%
1L.2kg (=27, 423 kg (a=5), 12. 8+ 1.3 kg (=
12}, respectively. The differences were non sighifi-
cant (P>0.08).

In order to prevent sudden dezth of the pig, a di-
rect current cardicversion waa applied in case ventricu-
lar fibrillation should cccur within 30 5.

RESULTS

Myocardial damage The weight % of is-
chemic area were 46% + 6% in group A . 49%
+8% in group B, and 44% +10% in group C.
There were no differences among them (P >
0. 05).

CK and CK-MB levels Serum CK and
CK-MZP levels did not show statistically signif-
icant differences among the 3 groups (Tab 1).

Electrocardiography and arterial pressure
The heart rates became slower and the arterial
pressure became lower in the 2 Cap groups,
especially in group C. The incidences of ven-
tricular fibrillation in group C were 2/12 dur-
ing occlusion and 1/12 during reperfusion
which were lower than those in group A {12/
21 and 11/21, respectively, P <C 0.05).
There was no significant difference between
those in group B (4/5, and 2/5, respectively)
and in group A during both periods. The in-
cidence and durations of transient plus persist-
ent ventricular techycardia and the elevated ST
segment showed no significant difference
among these 3 groups either during occlusjon
and reperfusion periods.

DISCUSSION

All measurable parameters in our experi-
ments except the incidences of ventricular fib-
rillation did not show any statistical differ-
ences among the control. low-dose, and high-
dose groups. Cap could neither improve the
blood circulation of the coronary ischemic re-
gion, nor exert any sepcific effect electrocar-
diographically .
arrhythmic effects.

nor possess any direct anti-
The exact mechanisms by

Tab 1. Serum ictal creatine kinase (CK ) and creatine kinase lsozyme (CK-MB) levels (U-L™') in plgs treai-

ed with eaptoprll by u arterial catheter. X+s- "F>0.05.

En e Grou n Control Occlusion Reperfusion
Zym oup 10 min 20 min 5 min 30 min 60 min

CK A 8 3844138 4634198 639+ 191 8714315 1 225+ 827
B 5 3224+116" 3531203 444+ 141" 4741 68" 739482
C 12 332124 4381272 5232707 738+ 306 842 440"

CK-MB A 3004 48 288+ 22 321+82 3494200 436+ 279
B 5 2544+ 33" 2904 43* 337493 4404-188* 47842700
C 12 2484 40° 293+ 908 3504143 4324247 4641272
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which Cap reduced the incidences of ventricu-
lar fibrillation while did not reduce the inci-
dences and durations of transient and persist—
efnt ventricular tachycardia remained to be elu-
cidated.
duce the heart rate and arterial pressure of

It was supposed that Cap could re-

pigs: thus cause a reduction of myocardijal
oxygen consumption due to a decrease in pre-
and after-load.
ceuld by means be no specific.

However. this pfrotection
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