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TrEy FMEHBEOERHITHT S
Saxitoxin & Tetrodotoxin DE

HRER* - =% F* . LREEL* - HHRE
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EFFECTS OF SAXITOXINS OR TETRODOTOXIN ON THE MOVEMENT
OF THE EXCISED SMALL INTESTINE OF A GUINEA PIG

Kenji CriMmi, Hiroshi Mi1vAKE, Kenjiro KITATANI and Noriji TABA

Abstract

The main components of paralytic shellfish poison, extracted from ¢“subesubemanjugani” collected at
Kabira (Ishigaki Island), consisted of saxitoxin and neosaxitoxin. We examined effects of these toxins
(STXs) on the movement of the excised ileum preparation of a guinea pig, and compared the effects with
those of tetrodotoxin (TTX). The ileum preparation was placed in an organ-bath, perfused with the
oxygenated Tyrode’s solution at temperature of 37.0°C. The peristaltic movement was induced by increas—
ing the inner pressure of the ileum canal due to infusion of the Tyrode’s solution into the preparation.
Changes in volume and length of the preparation due to the peristalsis were simultaneously measured by
the method of Trendelenburg. On applying STXs (1.0 MU/ml) or TTX (1.0 MU/ml) to the preparation,
the peristalsis disappeared. The isotonic contractions of the ileum induced by acetylcholine (ACh, 1x10-7
g/ml) were not inhibited by the pretreatment with STXs (1.0 MU/m!) or TTX (1.0 MU/ml), whereas
the contractions induced by nicotine (1x10-5 g/ml) were completely suppressed by the pretreatment with
STXs (1.0 MU/ml) or TTX (1.0 MU/ml). The contractions of the preparation elicited by transmural
electrical stimulation (90 V in intensity, 0.5 msec in duration and 40 Hz in frequency) were markedly
inhibited by the pretreatment with STXs (1.0 MU/ml) or TTX (1.0 MU/ml). These results suggest that
STXs might not act on the ACh receptor of the smooth muscle of the ileum but exert inhibitory effects
on the release of ACh from the nerve ending.
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Fig. 1 Effects of saxitoxins (STXs) or tetrodotoxin (TTX) on the peristaltic movement of the

excised guinea pig ileum.

The excised ileum preparation was placed in an organ-bath, perfused with the

oxygenated Tyrode's solution at temperature of 37.0°C.

Peristalsis was induced by

increasing the inner pressure of the ileum canal due to infusion of the Tyrode's solution
into the preparation. Changes involume and length of the preparation were simultaneously
recorded on a strip-chart. STXs (1.0 MU,ml) or TTX (1.0 MU,/ml) were applied to

the preparation at the bar marks.
TTX treatment.
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Fig. 2 Effects of STXs (A) or TTX (B) on the contractions of the excised guinea pig ileum

induced by acetylcholine (ACh).

Each isotonic contraction of the ileum preparation was induced by applying ACh
(1 ><10—7g/m1) to the preparation for 60 sec. The isotonic contractions were recorded
before and after the treatment of the preparation with STXs (1.0 MU, ml) or TXX
(1.0 MU/ ml) of 3 min. The dots indicate the addition of ACh to the Tyrode's

solution in the organbath. The bar marks represent the treatment of the preparation with
STXs or TTX.
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Fig. 3 Effects of STXs (A) orTTX (B) on the contractions of the excised guinea pig ileum

induced by nicotine.

Each isotonic contraction of the ileum preparation was induced by applying nicotine
(1x10%g./ml) to the preparation for 60 sec. The isotonic contractions were recorded
before and after the treatment of the preparation with STXs (1.0 MU,/ml) or TTX
(1.0 MU/m)D for 3 min. The dots indicate the addition of nicotine to the Tyrode’s

solution in the organ-bath. The bar marks represent the treatment of the preparation with
STXs or TTX.
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Fig. 4 Effects of STXs (A) or TTX (B) on the contractions of the excised guinea pig ileum in
response to transmural electrical stimulation.

The transmural electrical stimulation (90 V in intensity, 0.5 msec in duration and 40

Hz in frequency) was applied to the ileum preparation at the dots. The isotonic contractions
were recorded before and after the application of STXs (1.0 MU/ml) or TTX (1.0 MU/mD

to the preparation at the bar marks.
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