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NATORT'S SKINNED FIBER AND MEMORIES OF
PROFESSOR REIJI NATORI

Yoshiki UMAZUME
Professor of Department of Molecular Physiology, The Jikei University School of Medicine

In the early spring of 1949, Reiji Natori succeeded in removing the cell membrane of an
isolated fiber of skeletal muscle to prepare a cytoplasmic preparation. The preparation is now
known as Natori’s skinned fiber. Although skinned fibers lack a cell membrane, which
responds to electrical stimulation in intact muscle, electrical stimulation still elicits contraction
waves that slowly propagate along the fibers. After carefully examining these propagating
contraction waves, Natori deduced that the propagation is mediated by a membrane system
inside the cytoplasm. Later, this internal membrane system was morphologically verified.
Skinned fibers showed elastic extensibility beyond the elastic limits of intact muscle fibers.
This elasticity enabled Natori to predict the third myofilament system that connects the thin
actin filament system to the lattice of thick myosin filaments. His prediction was verified by
Maruyama, who discovered the gigantic protein called “connectin,” which constitutes the third
myofilament. Without the diffusion barrier of the cell membrane, skinned fibers enabled
direct application of chemical substances to muscle cytoplasm. This capability of skinned
fibers, as well as Natori’s continuous efforts to establish and promote muscle research among
biologists, physiologists, pharmacologists, and biophysicists, lead to the recent outstanding
advances in muscle research in Japan. I was inspired by Natori’s comment, in his lecture on
the physiology of visual sensation, that nature may be conveniently described in reciprocal
space. As a result, I decided to become a physiologist and perform muscle research. I have
been engaged mostly in diffraction studies of skeletal muscle in which periodicity in real muscle
is converted into reciprocal space. Natori consistently treated his followers as geniuses ; that
is, he never suggested them to do what he wanted to do, but he expected them to find their own
projects by themselves.

(Tokyo Jikeikai Medical Journal 2008 ; 123 : 249-56)
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Fig. 1. Reiji Natori while an undergraduate.
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Fig.2. A portrait of Prof. Seizaburo Uramoto
painted by Ryohei Koiso displayed in Depart-
ment of Molecular Physiology, The Jikei Uni-
versity School of Medicine.
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Fig.3. A skinned fiber prepared in oil.
movie filmed by Prof. Reiji Natori.
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The diameter of the fiber is about 100 gum. Captured from a



252 5

< A TIVERTZ O S EEN &  BRAIIGE T S
Db L.

2. EEMHNERERS

LRI 9 C I Y B SR SOG U CTERE
ThrEEEMERET I EBMONATWEL
Jz. L7ed3-> T, Ml % # KB - 7o MfaE 72 0

14

=
oF 225
£

L

Fig. 4. Contraction waves propagating along a
skinned fiber from the anodic side of the elec-
trodes. Captured from a movie filmed by
Prof. Reiji Natori.
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Fig. 5. Elastic filaments connecting the lattices of thick and thin myofilaments.
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Fig.6. The staircase of Natori illustrating the idea of gradual decomposition and reconstruction of
muscle. Many muscle researchers were stimulated by this idea.
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Fig. 7. Prof. Reiji Natori in his office.
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Fig.8. Prof. Reiji Natori used to amuse us with his
broad-gauged talks on various issues. His
talks were full of gentleness and tenderness for
everyone.
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