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Increase of Hepatic and Renal Metallothionein mRNA Level
Induced by Whole Body Irradiation

Hidehiro Hayashi
Department of Radiation Medicine, Okayama University Medical School

Research Code No. : 401.3

Key Words : Whole body irradiation, Metallothionein, mRENA,
Liver, Kidney

Metallothionein (MT) mRNAs were determined in tissues of rat following whole-body X-
irradiation. The tissue samples were analyzed for MT-mRNA levels using a human MT-II RNA probe.
When compared with control rats, marked elevations in liver and kidney MT mRNA levels and slight
elevations in brain and spleen MT mRNA levels were observed in irradiated rats 72 hr after irradiation
(20 Gy). However lung, heart, and testis MT mRNA levels did not show an increase 72 hr after
irradiation (20 Gy). Time course experiments indicated that hepatic and renal MT mRNA increased
significantly compared to control values at 3 or 6 h after high and low dose irradiation (20 Gy and 2
Gy). In rats exposed to high dose irradiation. the hepatic and renal MT mRNA levels decreased
obviously at 18 hr, and also showed an increase at 72 hr after irradiation. In rats exposed to low dose
irradiation, the hepatic and renal MT mRNA levels decayed to control values by 18 hr after irradiation.
These data indicate X-ray treatment produces an in vivo induction of MT mRNA in irradiated rats.
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Fig. 1 Induction of MT mRNA in tissues of irradiated rats. Rats were exposed
to whole body X-irradiation (20Gy), and tissues were removed 72hr later, Upper
and lower arrowheads indicate the positions of 285 and 18S rRNA, respectively.
Zn, Zn injected rat liver ; C, Control rats: X, irradiated rats.
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Fig. 2 Time dependence of induction of MT
mRNA in the liver and kidney of irradiated rats.
Whole body irradiation was administered at a
dose of 20Gy and 2Gy.
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