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— Abstract—

The Effect of Indomethacin on the Protamine Induced Hemodynamic Changes
Kyung Woo Kim, M.D*, Keon Hyon Jo, M.D.”, and Hong Kyun Lee, M.D"

Protamine, a polycationic peptide extracted from fish, has been widely used for the reversal
of anticogulant action of heparin. However it may cause untoward circulatory side effects
including hypotension and bradyarrhythmia, Nowadays, histamine and prostacyclin are rega-
rded as one of the causative agents in the underlying mechanism of hemodynamic changes.
To certify the possible role of histamine and prostacyclin, we observed simultaneous changes
of the hemodynamic status, plasma concentration of thromboxane B, and circulationg platlet
count before and after intravenous injection of protamine.

Experimental dogs, weighing 12-14kg, were divided into 2 groups : groug A animals {(n=1
0), were pretreated with indomethacin(2.5mg /kg) and group B animals(n=10) were pretr-
eated with chlorpheniramine(0.5mg / kg). Heparin(3mg / kg) and protamine (3mg /kg) were
administred sequentially in both groups.

The results were as follows ;

1. The mean systemic arterial pressure was maintained well in groups A, whereas in group
B it decreased from 165418 mmHg to 138430 mmHg(p<0.01) and 151421 mmHg(p<0.05)
at 1 minute and 2 minutes after protamine injection.

The mean pulmonary arterial pressure was not changed significantly in group A, whereas
in group B it increased from 8+2 mmHg to 11+3 mmHg(p<0.05), 11+3 mmHg(p<0.05) and
1043 mngHg(p<0.05) at 1 minute, 3 minutes and 5 minutes after protamine injection,

2. The thromboxane B, was not changed significantly in group A, whereas in group B it
increased from 3994401 pg/ml to 7444615 pg/ml(p{0.05) and 81441070 pg/ml (p<0.0
5) at 1 minute and 3 minutes after protamine injection without concomitant changes of
pulmonary vascular resistance and pulmonary capillary wedge pressure.

3. The number of circulating platelet was not changed in group A, whereas in group B
it decreased from 2071004103600 / ¢4 to 159700490900 / #(p<0.05) at 1 minute after prota-
mine injection.

Although thromboxane B, and platelet count were changed significantly after protamine
injection, they did not cause the remarkable hemodynamic changes. Considering the above
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results, hemodynamic changes may be caused mainly by prostacyclin rather than thromboxane

or platelet. Therefore, the pretreatment with cyclo-oxygenase inhibitor would be beneficial

to prevent circulatory adverse effects of protamine for the patients undergoing cardiac sur-

gery.
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Table 1. Hemodynamic changes before and after injection of protamine in the group A and the group B.

Hemodyn- Before prota- After protamine injgection
amic Pa- Group mine injection
rameter (Control) Imn 2mn 3mn 4mn 5S5mn 6mn 7mn §min 9 min 10 min
MSAP A 158420 153421 152423 158420 159+17 161417 163+15 163+16 161+14 159416 160417
B 165£18 138430 151421 161+25 167422 166+20 169+20 170422 170+24 172423 17143
) (*)
MPAP A 1144 1245 1347 1246 1246
B 8+2 11+3(%) 114+3(%) 104:3(*) 942
SVR A 676+183 7204259 67.7114.9 67.3+13.1 6851138
B 7524201 63.3+21.0 68.0+25.7 7524204 7524226
PVR A 15+13 22417 25+2.2 21418 19415
B 12412 22+16 22+15 14412 14415
Cl A 35+1.2 33+1.0 34406 35407 34105
B 33407 2.8+0.7 3.0+08 33107 34109

HR A 144+25 147423 149+26 146430 145432 146435 144126 145422 146422 148420 147+19
B 148124 161+24 161129 156+27 152423 152422 155424 151422 149422 147423 151421

PCWP A 8+2 812 942 8+3 8+2
B 743 9+3 8+3 7£3

Significant difference from control(*:P<0.05, *:P<0.01). PCWP : pulmonary capillary wedge pressure(mmHg)
MSAP : mean systemic arterial pressure(mmHg) MPAP : mean pulmonarv arterial pressure(mmHg)
SVR : systemic vascular resistance(resistance unit=80 dyne-sec.cm-5)
PVR : pulmonarv vascular resistance(resistance unit=80 dyne-sec.cm-5) HR : heart rate(beat / min)
Cl : cardiac index(1/min /M,),
Group A : dogs(n=10), pretreated with indomethacin(2.5 mg /kg)
Group B : dogs(n=10), pretreated with chlorpheniramine(0.5 mg /kg)
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Table 2. Plasma concentration of thromboxane B, before and after injection of protamine in group A and

B(mean4-S.D.)

Before protamine

After protamine injection

Group injection
(control) 1 min 3 min 5 min 10 min
A 1139 + 1284(pg / ml) 839 + 877 695 + 690 909 + 931 835 + 758
B 399 + 401(pg/ml) 744 + 615" 814 + 1070" 533 + 454 597 + 514

Significant difference from control(*:P<0.05).

Group A :dogs(n=10), pretreated with indomethacin(2.5 mg /kg)
Group B : dogs(n=10), pretreated with chlorpheniramine(0.5 mg / kg)

Table 3. Numbers of platelet before and after injection of protamine in group A and B

(10000 / ¢ mean+SD)

Before protamine

After protamine injection

Group injection
(Control) 1 min 3 min 5 min 10 min
A 20.09 + 553 18.03 + 3.59 19.02 £+ 5.01 18.73 4+ 531 205 + 5.78
B 20.71 £+ 10.36 1597 + 9.09” 13.73 + 447 15.88 + 4.56 1833 + 595

Significant difference from control(*:P<0.05).

Group A : dogs(n=10), pretreated with indomethacin(2.5 mg / kg)
Group B : dogs(n=10), pretreated with chlorpheniramine(0.5 mg / kg)
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