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Comparative Effects of Prostaglandin F, alpha and Quabain on the
Isolated Rat Atria
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Department of Pharmacology, College of Medicine, Yeungnam University, Taegu

Comparative effects of PGF,x and ouabain on the isolated rat(Sprague-Dowley) atria were
studied.

The isolated rat atria were prepared for isometric myography in the isolated organ bath
containing Feigen’'s solution perfused with 95%; O, and 5%, CO,, and the pH of the medium
was maintained at 7. 4. '

The cumulative concentration-response relationship revealed the positive inotropic effects of
both drugs with the higher potency of PGF,ax and the higher efficacy of ouabain.

PGF,x showed a positive chronotropic effect, but ouabain showed a tendency of increasing
the contraction rate,

In low-Ca(l.4 mM) medium, the positive inotropic and chronotropic effect of PGFsx(by
3X107*M) were preponderant(p<(0.05~p<(0.005) over those of ouabain(by 3x10-°M). Ca**-
addition(cumulative, to 2.8, 4.2, 5.6, and 7.0 mM) into the medium evoked the_more sensi-
tive response in the PGF,a group than in the ouabain group.

In low-K(2.8 mM) medium, the PGF,a(3x 10-*M) group and the ouabain(3x10-*M) group
showed similar tensions(DT and R7T) and contraction rates. And both group showed signi-
ficantly (p<{0. 05~p<(0.01) higher tensions and contraction rates than those of the control
group. By the cumulative addition of the K+*(to 4.2, 5.6, 7.0 and 8.4 mM), only the DT of
the PGFyx group was sustained at signifcantly(p<0. 05~p<(0.01) higher level than the DT of
the control group. The K+-addition inhibited the positive inotropic effect of ouabain significantly
(p<0.05).

The cumulative addition of lidocaine in high concentrations(1x10-% to 1x10-3M) evoked no
significant influence on the intropic activities of PGF,a and ouabain, but significant(p<g.05)
antagonistic effects on the chronotropic activities of both drugs. However, the high concent-
ration of lidocaine revealed a similar influence on the PGF,a and ouabain effects.

8-blockade with propranolol could not inhibit the positive intropic and chronotropic effect
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of PGF.a.

In conclusion, it is presumed that PGF,e may have some more active mechanism of accele-

rating the influx of Ca** across the cell membrane of the isolated rat atria as compared

with ouabain, and the action site may be located at the cell membrane.

As a supposition which needs further investigations, it is presumed that PGF,x may have

its specific membrane receptors on the atrial muscle or sinus node cells.
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Fig. 1. Cumulative concentration-response relation-
ship of PGF,a and ouabain on the sponta-
neous beating activity of the isolated rat
atria,

OO ouabain @ —@ PGF.q,

C; control(O concentration).

Values; Mean+S.E.(n=7)

*p<0, 05, **p<0. 01, ***p<0, 005: vs. control.

1p<0, 05, !1p<0.01: signficantly different
from maximal effect of PGF,x

DT: developing tension, RT: resting tension

CR: contraction rate, bpm:
minute
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Fig. 2. Influence of low-calcium and cumulative
addition of calcium on the PGF:a-and oua-
bain-induced contractility of the isolated
rat atria.

@ —@ PGF:a(3x107°M),
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*p<0. 05, **p<0.01, ***p<0.005: signifi-

cantly different from ouabain

DT: developing tension, RT: resting ten-
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minute
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the isolated rat atria by Catt-addition into
the medium.
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Fig. 4. Influence of low-potassium and cumulative
addition of potassium on the PGF,x-and
ouabain-induced contractility of the isolated
rat atria.
®-—@ PGF,a(3x10°5M),
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X -——— X control, Values; Mean+S.E.(n=7)
*p<0. 05: vs. 2.8 mM,

1p<0.05, !!1p<0.01: vs. control

DT: developing tension, RT: resting ten-
sion, CR: contraction rate, bpm: beats per
minute
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Fig. 5. Influence of lidocaine on the PGF,a-and
ouabain-induced contractility of the isolated
rat atria,
©®—© PGF.a(3x10°%M),
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*p<0,05: vs. 1X10~°M

Dotted line suggests sudden arrest, and the
values in 1X10-*M are resting tension,
0 amplitude and 0 bpm.

DT: developing tension, RT: resting ten-

sion, CR: contraction rate, bpm: beats per

minute
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