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Studies of X-ray Action on Human Bodies
by Using Motokawa’s Flicker Method for
Measuring Fatigue
(Report 1)

Prof. Sannosuke Tarusawa M.D.
Kishiro Takahashi
(From the Department of Radiology, the Iwate Medical College)
Motokawa and Suzuki reported a new method for measuring fatigue, in which the

imaine procedure is as follows :
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Repetitive rectangular pulses of electric current of 20 cycles per sec. are applied for
stimulation of the subject’s eye in such a manner that the voltage is increased at a con-
stant rate from zero to such a level as the subject perceives distinct flickering phospheries,

. and then decreased at the same rate until he feels no flicker.

The arrangement used for electrical stimulation is represented schematically in Fig.
Two silver electrodes, 2.0x1.0cm in size, were placed at the forehead and the portion of'
the yoke bone and fixed by a bandage, the electric contact between skin and electrodes
being secured by adhesive paste containing much NaCl.

A. motor.

B. reduction gear.

C. interrupter for generating the repetitive rectangular pulses of stimulating current.

D. switch.

E. battery of 2 to 4 volts.

F. rheonome.

G. electrodes for stimulation. 5

Readings of the stimulating voltages are taken at moments, when the subject gives si-
gnals informing the appearence and disappearence of the flickers, in order to obtain both
sorts of the threshold for appearence (S,) and disappearence (S.).

Motokawa and Suzuki proposed to use the difference (4S) between these two threshold
values, i.e. S,-S, as a measure of fatigue.

By using this Motokawa’s flicker method for measuring fatigue we examined the effect
of X-ray action on human body and obtained the following results:

1) We found that the value of 4S increased immediately after X-ray irradiation in all

26 cases who had been exposed to X-ray. ]

2) The value of 45 began to increase already after irradiation with 20r and contin-
ued to increase till irradiation with 120r and then its value did not increase even if X-ray
irradiation continued over 120r.

3) The value of 4S increased in proportion with the increase of the area exposed to
X-ray.

From these findings the increase of the value of Motokawa’s Flicker reaction by X-ray
irradiation is considered to be due to the X-ray intoxication.
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