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EFFECTS OF PARALYTIC SHELLFISH POISON ON
CONTRACTILITY OF FROG SKELETAL MUSCLE

Kenji CHiMI, Noriji TABA and Isao Nuya

Abstract

In the present study, gonyautoxins (1.0, 5.0 or 10.0 MU/ml), tetrodotoxin (1.0, 5.0 or 10.0 MU/ml),
and tubocurarine chloride (50 ug/ml) were compared and investigated for effects on the contractility of
skeletal muscle in frogs. Sartorius muscle of a frog, isolated from the body, was placed in a organ-bath
filled with frog Ringer solution containing each concentration of the poison; the muscle preparation was
then stimulated repeatedly; and isotonic contractions were recorded on smoked paper by an isotonic lever
giving a magnification of fifteen-times. The electrical stimuli were 20 volt pulses of 0.5 msec duration
and the rate of stimulation was 5 pulses per minute. As a result, some contraction curves were obtained,
and the effects of poisons on these curves were examined. The height of isotonic contraction decreased

rapidly with increasing concentration of the poison in the muscle treated with gonyautoxins or tetrodo-
toxin. In the muscle treated with tubocurarine chloride, however, contraction curves were not affected

by its poison.
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Fig.l. Effect of gonyautoxins (GTXs) on isotonic contraction of a frog sartorius muscle.
The muscle was placed in a organbath filled with each concentration of GTXs-
Ringer solution and stimulated at 12 sec intervals by direct stimuli (20 V, 0.5 msec
duration) . (A) , in normal Ringer solution (control) ; (B) , in 1.0 MU mi
GTXs-Ringer solution ; (C) , in 5.0 MU, m] GTXs-Ringer solution ; (D) , in
10.0 MU ml GTXs-Ringer solution.
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Fig.2.  Effect of tetrodotoxin (TTX) on isotonic cotraction of a frog sartorius muscle.
The muscle was placed in a organ-bath filled with each concentration of TTX-Ringer
solution and stimulated at 12 sec intervals by direct stimuli (20 V, 0.5 msec duration) .
(A) , in 1.0 MU/ ml  TTX-Ringer solution; (B) , in 5.0 MU /ml TTX-Ringer
solution ; (C) , in 10.0 MU/ml TTX-Ringer solution.
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Fig.3. Relationship between the half-life period of contraction height

and the concentration of GTXs or TTX on a frog sartorius muscle.
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Fig.4. Effect of curare on isotonic cotraction of a frog sartorius muscle.
The muscle was placed in a organ-bath filled with 50 #g_ml curare-Ringer
solution and stimulated at 12 sec intervals by direct stimuli (20 V, 0.5 msec )
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