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Effect of Superoxide Dismutase and Catalase on the Reduction of
Postischemic Myocardial Dysfunction and the Extent of Myocardial
Necrosis in Experimental Myocardial Infarct

Cheol Ho Kim, M.D,, Seung Woo Park, M.D., Byung Hee Oh, M.D,,
Myoung Mook Lee, M.D., Young Bae Park, M.D,, Yoon Sik Choi, M.D,
Jung Don Seo, M.D., Young Woo Lee, M.D.

Department of Internal Medicine, College of Medicine, Seoul National University, Seoul, Korea

Backround . To evaluate the hypothesis that reperfusion injury and reperfusion arrhythmia
could be caused by oxygen free radicals and that prolonged myocardial dysfunction could
be induced by oxygen free radical.

Methods . Experimnetal model of anesthetizea open chest dogs was used. Coronary artery
was occluded for 60 minutes and reperfusion was performed for 4 hours. In 5 dogs. superoxide
dismutase and catalase were infused concomitantly 15 minutes after coronary occlusion to
15 minutes after reperfusion.’ In 9 dogs, 0.9% saline was infused instead of free radical scavengers.
Hemodynamic parameters such as heart rate, left ventricular peak systolic pressure. end-diastolic
pressure, peak positive dp/dt, and peak negative dp/dt were analysed. Infarct size was estimeated
by the unstained area in nitroblue tetrazolium staining and risk area was calculated from
the unstatined area after methylen blue infusion. Regional systolic function was observed in
systolic thickening of ischemic area by echoacardiogram.

Results -

1) Reperfusion arrhythmia occurred in 67% of control group and in 50% of drug treated
group.

2) Systolic hemodynamic parameters such as peak systolic pressure, peak postive dp/dt sho-
wed no differences between control and durg-treated group.

3) Diastolic parameters such as end-diastolic pressure and peak negative dp/dt were not
different in two grous.
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4) Regional systolic parameter measured by systolic thickening in sichemic area improved

after reperfusion and continued to be better in durg treated group than in control group.

5) Infarct size, risk area, ratio of infarct size to risk area were not different in two groups.
Conclusion . Superoxide dismutase and catalase showed no effect in reducing the infarct size
in anesthetized open chest canine model with 60 minutes of ‘coronary occlusion and 4 hours

of reperfusion. Howere, postischemic prolonged myocardial dysfunction tended to improve

-after reperfusion in durg treated group.
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Fig. 1. Diagram of experimental instrumentation.
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Fig. 2. Diagrame showinge experimental procedure
SOD & CAT : Superoxide dismutase and cata-
lase were infused for one hour beginning 15
minutes after coronarv occalusion. Arrows(—)
show the timing of tracing of hemodynamic
data.
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1) M2F FHY| Yl

Ta AZHIE 2T F JadHond 44
&L dz2TAME 9ute]F 2ute](22%) A A oF
srdAe 6utelF 102)(16% )0l A eI,
Q7AYo HAAF L thxd 9ot F
6k 2] (67 %) Al M, FET 9utel 5 3vte](50% ) ol A
A o] F LAolo] fro ¥ ztol& glATH(Table
1).

2) g9 ¥ Wepo| vlm

Table 1. Incidence of ventricular tachvcardia and fib-

rillation
occlusion reperfusion
VT/VF VT/VF
control(n=9) 2/9(22%) 6/9(67%)
SOD+ CAT(n=6) 1/6(16%) 3/6(50% )

VT ! ventricular tachvcardia,
VF . ventricular fibrillation
SOD : superoxide dismutase, CAT : catalase

Table 2. Hemodvnamic parameters during coronarv
occlusion and reperfusion

Blood pressure(mmHg) Heart rate( /min)

control* drug* control**  drug**
Basal 158%+25 178t 16 114+ 19 129+ 24
O 30 144%X23 17130 104+ 21 114% 43
O 60 13820 167+29 99+ 26 122+ 21
R 60 118+48 154%30 11526 127%338
R 120 116% 51 99+ 45 119+ 28 119+ 28
R 180 109+47 137%33 104+ 47 122+ 17
R 240 11147 127%28 106+ 49 124%18

O : coronary occlusion, R : reperfusion
*, ** 1 all parameters were statistically insignifi-
cant
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Fig. 3. Change of heart rate in control and durg-treated

groups.
(O ; occlusion, R ; reperfusion)
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20] ®lastirt. Hupor ek HEW AF A
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F Y (Fig. 3 & 4).
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Fig. 4. Change of blood pressure in control and durg-
treated groups.
(O : occlusion, R ; reperfusion)

= 1im]

A4 FHFA Y 1A=l M 7 peak po-
sitive dp/dtx] 9} peak negative dp/dtx] & Table 39
FAE A, olF #5HW ZF 60892 peck ne-
gative dp/dtx]| & A3t nE 2TFH FEFA}o]
o FAHLE {o% Aol BF T & NG
(Fig. 5 & 6).

5) Systolic thickening2| ti%}

B A xolE #AE A (Table 4, Fig. 7),
#FH AFFolY TFY AJFA FETFNA
A3 MAHEE SIS BAeul, basal e &

Table 3. Parmeters derived from first derivative of left ventricular pressure

peak(+) dp/dt(mmHg/s)

peak(—) dp/de(mmHg/s)

control drug control drug
Basal 1744% 551 1996+ 404 1210+ 240 1383+ 136
O 30 1308+ 366 1736+ 883 908* 303 1163* 815
O 60 1245+ 467 1773+ 605 853+ 343* 1391+ 325*
R 60 1522+ 427 17731 607 1068+ 287 1328+ 463
R 120 1378+ 732 1580+ 491 951+ 497 1266+ 320
R 180 1390+ 662 1598+ 418 964+ 508 1246k 245
R 240 1380+ 653 1595+ 435 935+ 528 1201+ 261

*

* statisticallv significatn(p<0.05)
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"Fig. 5. Left ventricular peak positive dp/dt in control

TIME(Min)

and drug-treated groups.
(O : occlusion, R : reperfusion)
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Fig. 6. Left ventricular peak negative dp/dt in control

and durg-treated groups.
(O 1 occlusion, R ; reperfusion)
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Fig. 7. Svstolic thickening in control and drug-treated group.

(O 5 occlusion, R 3 reperfusion)
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Table 4. Changes of svstolic thickening ic control and drug-treated group

Basal O 30 O 60 R 60 R 120 R 180 R 240
Control( %) 19t 5 —29+28 —13t9 —5%+9 —4+2 -~ 5+6 — 4% 4
drug( %) 29+ 9 —-14x 7 — 748 7t 6 8+ 6 14+ 9 1712
Significance ns ns ns P<0.05 P<0.05 P<0.05 P<0.05
ns . not significant
Table 5. Risk and infarct area in control and drug g1t

treated group

Control* Drug-Tx*
LV wegint(gm) 31.98+ 2.99 28.73% 4.61
risk weigth(gm) 7.60+ 6.55 6.39%+ 2.77
infarct weigth(gm) 4.23+ 3.44 4.00% 1.78

risk/LV ratio( %) 23.54+ 19.88 23.55+11.68
infarct/LV ratio( %) 13.23+10.07 14.75+ 7.98
infarct/risk ratio( %) 57.73+17.73 64.95+ 21.38

* [ all parameters were statisticallv insignificant

AR EAE Folv FAFLE §9F Aole o
Aok, ANBAF 60Fo] WEIANM —5+9%,
EFoA 716%(p<0.05), AMAF 1208 =
Tl A —4+£7%, FEFANA 8+ 6% (p<0.05), A
BF 1807 TN —516%, FETAA 14
+9% (p<0.05), A BF 2408 0] Y2 FoA —4+
4%, GFETAA 17£12% (p<0.05)2 AAF Al
7to] A& go wet @A MHEE FRE F

40 +
[7] Control group
Drug-treasted group

30

Weight(gm)

10 +

Heart Weight Risk Weight Infarct Weight
Fig. 8. Risk and infarct weight in control and drug-trea-

sted groups.

6) ZMEL9| vl

BURNE TF L FUAL T @ &2
H) 2 8} tH(Table 5). A4 FHFL tl2FA
31.98+ 2.99gm, FE-FoljA] 28.73+ 4.61gm, Y FPH
9o} e YRTA 7.70% 6.55gm, FET-A
6.391 2.77gm, A R9j 0] FHFL 2T 4.23
+ 3.44gm, FEFO)A 4.00% 1.78gmo. 2 EA A
o2 £ o7} BHFHA Yskch(Fig. 8).

T AE R} AAHA FFY vl dR2TNA
23.54+ 19.88gm, 2ol A 23.25+ 11.63gm, A
oot RAAAS %Y vlE dZ2FdA 1328 10.
07gm, FETFolA 14.75+7.98gm, BHR98} 9
PR vlE R 57.783+17.73gm, FE
Tl A 64.95+21.38gmZ olE HA] FF Alojd]

70 ¢
D Control group

Drug-treasted group

wy
(=]
T

Ratio(%)
8

8

0

Fig. 9. Risk and infarct to left ventricular ratio in ocntrol

and durg-treated groups.

RR ; Risk to left ventricular ratio in weight
IR ; Infarct to left ventricular ratio in weight
IRR : infarct to risk ratio in weight
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FARHcE FAF Aol7t AA(Fig. 9).
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