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Summary

i)

“Fugu,” a species of globefish has eaten
by Japanese people for a long time, so
globefish poisoning in Japan has been prev-
alent. Figures are shown in the Annual
Food Poisoning Report collected and issued
by health service authorities of Japanese
Government since 1879. These reports

prompted Dr. Yoshizumi Tahara, National
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Institute of Hygienic Sciences to conduct a
chemical investigation of the toxic sub-
stance of globefish in 1884. However, the
analysis was very difficult and his report of
investigation was delayed.

Before publication of the report of Dr.
Tahara, pharmacological and toxicological
studies of globefish poisoning were report-
ed by three research groups from the Fac-
ulty of Medicine, University of Tokyo in
1889. These reports concluded that globe-
fish poison has curare-like activity and its
distribution was limited to specific organs
such as the ovaries and the liver.

Dr. Tahara successfully isolated the poi-
son from aqueous extract of ovaries of
globefish by precipitation with lead acetate
in the presence of ammonia. He presented
the results at the monthly meeting of the
Pharmaceutical Society of Japan in July
1894.

lished an improved method for extraction

He continued the studies and estab-

and purification suitable for large-scale
production. Finally, he confirmed that
globefish contains only one toxic substance
and named it Tetrodotoxin (TTX) in 1909.
He elucidated the chemical nature of TTX
as follows;

1) TTX is an amorphous hygroscopic

(434)

powder and its character is neither alkaloid
nor protein.

2)  The possibility of TTX being a prot-
amine was excluded by chemical analysis.

Before the discovery of TTX, according
to folklore, globefish was regarded as
medicine for leprosy because flesh of globe-
fish contaminated with a sublethal dose of
toxic substance alleviated the neuralgia of
patients affected with leprosy.

The clinical effect of TTX prepared by
Tahara’s method to suppress severe neural-
gia due to leprosy and to reduce muscle
spasms due to tetanus were reported by
TTX was also
given to patients with rheumatoid arthritis

dermatologists in 1911.

due to its analgesic effect.

Thus, injectable TTX was manufactured
and distributed by Sankyo Co., Ltd. from
1913.

In terms of purity, the TTX preparation
manufactured by Tahara’s method seemed
to be much more crude than the crystalline
TTX obtained by Professor Tsuda and Dr.
Kawamura in 1952. According to their
report, the LD;, of the preparation for
clinical use manufactured by Tahara’s
method was 4-6 mg/kg mouse compared to
4-6 ng/kg mouse of crystalline TTX.
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Summary

One century has passed since fugu toxin
was first named tetrodotoxin by Tahara.
Chemical problems such as crystallization
of tetrodotoxin, followed by structure
determination by the research groups

headed by Tsuda, Hirata, Woodward, and

(440)

Mosher, and its subsequent synthesis by
In the last 10
of
shown that

Kishi have been solved.
years, research on the distribution

tetrodotoxin in nature has
tetrodotoxin is not produced by fugu fish,
but rather is formed by sea bacteria such as
Vibrio, Alteromonas, Photobacterium, and
Acomonas. However, it remains unclear
why tetrodotoxin accumulates at a high

concentration only in fugu.
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Summary

Since Dr. Y. Tawara started investiga-

(445)

tion of the lethal paralytic toxin (tetrodo-
toxin) from globefish just 100 years ago,
Japanese researchers have contributed
greatly at every stage of its chemical and
pharmacological analysis as well as to the
molecular studies which led to the discov-
ery of the sodium channel as its target. On
this special occasion, I briefly review the
pharmacology of tetrodotoxin and the
molecular structure of the sodium channel.
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