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THE CHALLENGE OF REIJI NATORI: THE BARRIER
THAT NATORI CROSSED WITH HIS INVENTION
OF THE SKINNED FIBER PREPARATION

Shigeru TAKEMORI
Department of Molecular Physiology, The Jikei University School of Medicine

Born at the beginning of the democratic era around the First World War, Reiji Natori
endured hard times until the end of the Second World War. Being fond of physics, Natori
decided to study physiology under Seizaburo Uramoto. At that time, a revolution from
classical deterministic physics to modern relativistic physics was bringing fundamental changes
to both physiology and philosophy. Many physicists and physiologists enthusiastically discus-
sed their concepts of life. Natori was deeply impressed by the philosophies of Niels Bohr and
Kunihiko Hashida. They believed that the analytical sciences were limited in the investigation
of life because the elementary materials of living organism are not themselves alive. Because
reproduction seemed to be fundamental to life, the cell was considered the smallest unit of life.
Natori became interested in the viscoelasticity of resting skeletal muscle and performed
sophisticated measurements of isolated muscle cells. From his observation of the striation
pattern of skeletal muscle, Natori predicted that muscle cytoplasm could conduct contraction
waves without the cell membrane. He was also engaged in the health management of railway
workers during the war. After the war, Natori decided to break through the analytical limits
of life and removed the cell membrane of an isolated muscle cell to invent the skinned fiber
preparation. Natori presented his idea as “Natori’s staircase,” which held that an analytical
element of life should be not a material element but an organic interaction between the parts
of a living organism. This concept is considered to be the realization of the ideas of Hashida,
who had passed away at the end of the war. Four months after the invention of the skinned
fiber preparation, Natori founded the Japanese Society of Physical Fitness and Sports
Medicine, which built upon the ideas of Uramoto, who had left the university because of the
educational purge in occupied Japan.

(Tokyo Jikeikai Medical Journal 2008 ; 123 : 271-88)
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A bill introduced to the council of the Physiological Society of Japan by the standing council
members ; Kunihiko Hashida, Seizaburo Uramoto and Takehiko Totsuka.

The top subject of the bill

addresses urgent necessity of establishing a public institute of life sciences.
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Fig. 2. Questions of physiology examination for medical students presented by Seizaburo Uramoto.
Some questions are asking the physicochemical background of physiology and its development indicat-
ing that Uramoto was one of the earliest biophysicist in Japan.
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Fig.3. Diary of Uramoto’s physiology department
recording that Natori and his classmate Oh-
mura became members of the department on
April 1. On the next day, whole members of
the department had a welcome party for their
new members.
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Fig. 4. A scene at the experimental farm attached to Uramoto’s physiology department in 1918. The
ground was broken to launch their comprehensive research project for fighting against starvation.

Natori was a specialist of light labor.
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Fig.5. Diary of Uramoto’s physiology department.
evacuating from central Tokyo to Gumma was left out in the rain.

Uramato and Natori found that their packages
Their sophisticated experimental

apparatus and volumes of literatures were all got wet.
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Fig. 6. The proceeding of a supplementary meeting of Physical Fitness Subcommittee of The Japanese
Society of Human Life and Enviromental Science held in 1917 hosted by Uramaoto. They discussed
scientific methods to improve daily life under the war.
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Fig. 7. Natori at Haneda Airport departing for
1960 Rome Olympics to negotiate with Interna-
tional Federation of Sports Medicine (FIMS)
to invite 1964 meeting of International Con-
gress of Sports Sciences to Tokyo.
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