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ABSTRACT

The comparative ' effects of alloxan (120 mg/kg, SC) and
streptozotocin (55 mg/kg, IP) on hepatic drug metabolism
were studied in male Wistar rats over a period of 2 weeks.
Fasting the animals for 24 hr before and 6 hr after either
diabetogen was the optimum condition for the induction of
chemical diabetic state. Under this condition, the rats
given alloxan or streptozotocin displayed hyperglycemia,
hypertriglyceridemia and body weight loss. The hyperglycemic
state in alloxan-treated animals was found to be permanent
throughout the experimental period whereas that in the
streptozotocin group disappeared within 11 days after the
treatment. However, when the animals were fasted overnight
(14~-16 hr) betfore sacrifice, the pattern of elevation in
blood glucose was similar in both groups of chemical
diabetes. An increase in blood glucose level in chemical
diabetic animals was seen at day 2"“ after the treatment
and attained its peak at day 4*"; the level then sub-
sequently declined till day 15¢". A possible explanation



for the reversible diabetes found in the streptozotocin
group was f-cell regeneration since hyperglycemia reoccurred
after the administration of the second dose of strep-
tozotocin (27.5 mg/kg, IP) at day 6%". In both groups of
diabetic rats, a significant reduction in the metabolism
of Type ! substrates (aminopyrine and hexobarbital) was
observed during day 2"¢ to day 15*" post-treatment. On the
contrary, the enzymatic activity for a Type Il compound such
as aniline was significantly increased in the animal treated
with either diabetogen although the inducibility disappeared
after day 6%". The induction of aniline hydroxylase acti-
vity was observed again in streptozotocin-diabetic rats at
day 8t~ when the second dose of diabetogen was given at
day 6°". A significant increase in the activity of p-
nitroanisole O-demethylase (a reverse Type I[-metabolizing
enzyme) was also found in these two groups of chemical
diabetes at any time point until day 15" after the
induction of diabetic state, except for no difference from
the corresponding control at day 27¢ in the alloxan group.
In addition, the N-demethylation of p-chloro-N-methylaniline
(another Type 11 compound) was stimulated at day 4" after
either alloxan or streptozotocin. Moreover, a sex-dependent
effect of chemical diabetes on aminopyrine N-demethylation
was demonstrated in rats. In diabetic male animals, this
enzymatic activity was inhibited, while it was stimulated in
diabetic females. In contrast,the rate of aniline metabolism
was increased in both sexes of these two groups of diabetic
rats.

The stimulatory effect of alloxan and streptozotocin on
the metabolism of aniline and p-nitroanisole was most likely
due to new synthesis of the enzymes, inasmuch as this effect
was completely blocked by pretreatment with actinomycin D
(0.12% mg/kg., IP). The same K. value and the similarity of
the response patterns of hepatic drug-metabolizing enzymes
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to metyrapone Or x-naphthof lavone provided support for the
concept that the changes in drug metabolism produced by
these two diabetogens were quantitative rather than
qualitative. Further, the changes in body weight, blood
glucose and the activities of hepatic drug-metabolizing
enzymes in both groups of chemical diabetic animals were
Prevented by insulin supplementation (NPH insulin 20 U/kg,
SC, once daily for 3 days) but not by tolbutamide (50 and
100 mg/kg, PO, twice daily for 3 days) .





