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With respect to controversial opinions concerning the nitroglycerin effects on cardiac muscle the
direct nitroglycerin actions were thoroughly studied in isolated papillary muscles, atrial preparations and
coronary strips of rabbits,

Isometric active tension of papillary muscles developed at 35°C upon electric stimulation at a rate
of 60/min, was not affected by nitroglycerin upto a concentration of 10mg/2. Higher concentrations
of nitroglycerin, however, reduced action tension progressively, This depression of mechanical activity
is accompanied by a decrease in oxygen consumption as measured by means of a flow respirometer,
Resting oxygen uptake, on the other hand, remained unchanged.

Similarly active tension of spontaneously beating atrial preparations also declined at a nitroglycerin
concentration of more than 10 mg/®, whereas the sinus frequency did not change upto 40 mg/2.

In contrast, rabbit coronary strips are much more sensitive to nitroglycerin and refax in a range of
10-100 ug/? of nitroglycerin concentration,

The results indicate that the phamacologic effects of nitroglycerin in coronary disease are due to
vascular actions, because the plasma levels of nitroglycerin attainable in human therapy are not suffi-

ciently high to directly influence the myocardium.
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Fig. 1. Scheme of the flow respiromenter and tension
recording system.

The oxygen consumption of rabbit papillary
muscle was recorded with polarograh and
isometric contraction was simultaneously re-
corded.
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Rabbit papillary muscle
Wel weight 1.9mg
Temperature 35°C
Stimulation  60/min
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os 3./. %3 160 Y
Isometric
tension
{0min 10mm
Fig. 2. The effect of ethanol and nitroglycerin dissol-

ved in same amount of ethanol on isometric
contraction and dP/dt of an isolated rabbit
papillary muscle.
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Fig. 3. Dose-response curve of nitroglycerin and eth-
anol in rabbit papillary muscies.
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Y v Y Y
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Fig. 4. Rapid recovery from the nitroglycerin-induced
depression of contractility of a rabbit papillary

muscle by extra—Ca*™ or adrenaline.
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Fig. 6. Linear relationship between mechanical activity
and oxygen consumption under the influence
of nitroglycerin.

Rabbit papillary muscle
Wet weight 1. Img
Temperature 30°C
Stimul. freq 60/min

Nitroglycerin

40my ¢ 120mg,7¢

Rt
10 15 20min

Fig. 5. The effect of nitroglycerin on oxygen consumption in an isolated papil-

lary muscle.
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Fig. 8, Dose-response curve of ethano! and nitro-
glycerin in sinus frequency of rabbit atria.
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Fig. 7. The effects of ethanol and mtroglycenn on spontaneuos sinus frequ-
ency and contractility of isolated rabbit atria.
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Fig. 9. Dose-response curve of ethanol and nitro-
glycerin in isometric contraction of rabbit
atria,

Rabbit coronary strip
Temperature 35°C
pH 7.35
erld stimulation
alternalm;l square wave

10 Hz. 10 Viem
Wet Wi, 1.6m Wet Wt.1.83% duration 5 sec
period 2min
Nitroglycerin Nitroglycerin
01m, ¢ 4m/ ¢ 10 »3 /¢
T !
Isametric l ! l ~
i 40 mg
tension 50 g
—
20 mn 30 min

Fig. 10. Rapid ans short action of nitroglycerin on the
mechanical activity of isolated rabbit coronary
strips.
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o,
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100 [‘
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0 . . e
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Fig. 11. Dose-reponse curve of nitroglycerin in isometric
contraction of coronary strips.
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Fig. 12, Difference in the contractile responses to nitro-
glycerin between cardiac muscles and coronary

strips of rabbits.
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o2 A4zl el o soln, AELYg ¥
Holl4l & ole] HZoll ATt A HA HE&L F234A o
& o2 Al5dd.
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