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PROFESSOR REIJI NATORI AND MUSCLE RESEARCH IN JAPAN

Makoto ENDO

Saitama Medical University

Professor Reiji Natori’s influence on muscle research in Japan is discussed. As early as
1949 Natori prepared skinned fibers by mechanically removing the sarcolemma from living
muscle fibers in paraffin oil. The most surprising thing about Natori’s fiber is that it still
responds to electrical stimulation with propagated contraction. His experiments were greeted
with immense excitement by Western muscle physiologists. Professor Natori correctly
attributed the response to the internal membrane system. Natori’s fiber is an excellent
preparation for the study of muscle contraction, because while both the contractile protein
system and the sarcoplasmic reticulum are largely intact, various manipulations that are
impossible in living fibers can easily be made. Utilizing this feature of Natori’s fiber, several
original research studies were performed in Japan. Dr. Maruyama discovered an elastic
protein, connectin, in myofibrils, whose existence had been predicted by Professor Natori from
the elastic behavior of Natori’s fiber. Drs. Umazume and Fujime found an interesting electro-
optical property of extremely stretched Natori’s fiber. Calcium-induced calcium release from
the sarcoplasmic reticulum was also discovered in Japan by utilizing Natori’s fiber. In
addition to being a distinguished researcher, Professor Natori was a great leader. He orga-
nized regular meetings on muscle physiology in 1952 for physiologists and all other persons
interested in muscle. He warmly encouraged young physiologists, biophysicists and biochem-
ists but sometimes did so with a critical attitude. Professor Fumio Oosawa, a pioneer and
leader in actin research, who was originally a high polymer physicist, was also encouraged by
Professor Natori to enter the field.

(Tokyo Jikeikai Medical Journal 2008 ; 123: 257-62)

Key words: Natori’s skinned fiber, viscoelastic properties of muscle, connectin (titin), electro-
optical property of muscle, calcium-induced calcium release
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