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Protective Effect of SH Compounds on the Radiation-
induced Mitotic Delay.

1. Protection by Glutathione

Shoji Kawasaki, Mitsuaki Kobayashi, Isao Okita, Kazuomi Suetomi
and Koh Sakurai

Department of Radiology, Yamaguchi University School of Medicine, 1144 Ube, Japan
(Director: Prof. Dr. Koh Sakurai)
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Protective effect of glutathione 5 and 20 mM on radiation-induced mitotic delay in cultured L-5

cells was studied.  When the dose-response curve of mitotic delay was plotted on a logarithmic scale, the

curve was linear. The groups treated with glutathione during irradiation of 100 and 200 rads showed

a faster recovery of the mitotic index than the control irradiated without chemical treatment. The

recovery rate of mitotic index after X-irradiation was facilitated by treatment with glutathione during

irradiation of 100 and 200 rads, but glutathione had no effect on the mitotic delay time. The effect of

glutathione became greater by increasing concentration of glutathione.

On the basis of these data, the mechanisms of the radioprotective action of glutathione were discussed.
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Fig. 1. Changes in the mitotic index after 50
rads (@), 100 rads (©), 150 rads (A), 200
rads ( x), and 250 rads (1) of X-rays The mi-
totic inhibition was released at 2, 4, i, 6, and
8 hrs after 50, 100, 150, 200, and 250 rads, re-
spectively. Solid line with open circles shows
the control value.
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Fig. 2. Extent mitotic inhibition as a function of
Xeray dose The data were obtained from Fig. 1.
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Fig. 3. Effect of glutathione on the rate of re-
covery of mitotic index after 100 rads
®——® 100 rads
O-——0 glutathione (5mM)+100 rads
@——@ glutathione (20mM)+100 rads
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Tig. 4. Effect of glutathione on the rate of re-
covery of mitotic index after 200 rads
®—@ 200 rads
O——0 glutathione (5mM)+200 rads
@®——@ glutathione (20mM)+- 200 rads
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Fig. 5. A possible model to explain the effect
of glutathione on the radiation-induced mitotic
delay in cultured mammalian cells. Left stripped
areas shown L-5 cells affected with glutathione
during X-irradiation of 100 and 200 rads. The
cells accumulated to Gg-block point (hatched
area) after irradiation (right stripped area). As
the mitotic delay time (G,-block time) is rela-
ted to irradiation dose, so these accumulated
cells after 200 rads must be more than the cells
after 100 rads. Thereafter, the cells affected by
glutathione progress to mitosis same as release
of mitotic inhibition with X-ray. Therefore, the
recovery of mitotic index in glutathione-treated
groups is faster than that in the groups given
irradiation alone. However, the stage protected
by glutathione in cell cycle is obscure.
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