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Glutathione metabolism and glucose
6-phosphate dehydrogenase activity in

experimental liver injury.∗

Akiharu Watanabe and Hideo Nagashima

Abstract

Increased activities of liver glucose-6-phosphate dehydrogenase (G6PD, EC 1.1.1.49) and
6-phosphogluconate dehydrogenase (6PGD, EC 1.1.1.44) in the pentose phosphate cycle were
accompanied with a depletion of reduced glutathione (GSH) following an intragastric administra-
tion of carbon tetrachloride (CCl4) to rats. Oxidized glutathione (GSSG) also decreased remark-
ably, keeping the GSSG: GSH ratio constant. No significant alteration of glutathione reductase
(EC 1.6.4.2.), glutathione peroxidase (EC 1.11.1.9) and malic enzyme (EC 1.1.1.40) activities
in the supernatant and gamma-glutamyl transpeptidase (gamma-GTP, EC 2.3.2.2) activity in the
homogenate of the injured liver were observed. Furthermore, no marked difference in the GSH-
synthesizing activity was found between control and CCl4-intoxicated liver. An intraperitoneal
injection of GSH produced a significant increase in liver GSH content in control rats but not in
CCl4-treated rats; G6PD activity was not affected. Intraperitoneal injections of diethylmaleate
resulted in continuously diminished levels of liver GSH without any alteration of liver G6PD
activity. In vitro disappearance of GSH added to the liver homogenate from CCl4-treated rats oc-
curred enzymatically and could not be prevented by the addition of a NADPH-generating system.
The results suggest that increased G6PD activity in CCl4-injured liver does not play an important
role in the maintenance of glutathione in the reduced form and that the decreased GSH content in
the injured liver might be caused by enhanced GSH catabolism not due to gamma-GTP.
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