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lipidemic response of HMG could involve a shift in lipo-
protein spectrum?# 15, Recently we have shown that
HMG has no effect on orotic acid fatty liver in rats?4.
Since Triton is known physically to alter VLDL, and
HMG is capable of counteracting Triton-induced hyperli-
pidemia, the possibility of HMG exerting its hypolipide-
mic effect through inhibition of lipoproteins synthesis
appears more plausible. Furthermore, the method used
detects compounds which inhibit lipid biosynthesis or its
catabolism9, the hypolipidemic activity of HMG may be
mediated through its effect on lipid metabolism. FoGEL-
MaN et al.?® have very recently shown that normally
129, of mevalonic acid is catabolized through a shunt
pathway in mammalian system involving #rans-3-methyl-
glutaconyl CoA. A derailment in the operation of this
pathway might explain the hypercholesterolemic con-
dition in rats and man. In view of earlier reports on hypo-
lipidemic activity of HMG11-1® in animals and man, it is
tempting to suggest, therefore, that HMG may in some
way correct the derailed pathway.
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Summary. Male rats kept at a temperature of 4°-5°C were refractory to a lethal dose of aflatoxin compared to animals
at 20°-21°C which exhibited a high mortality and marked liver damage. It is suggested that this decreased suscepti-
bility is mediated through a stimulated microsomal drug-metabolizing system in cold environment.

The harmful effects of aflatoxin have been found to
be modified by a variety of conditions including protein
deficiency!, vitamin A-deficiency 2, hypophysectomy ® and
pregnancy?. A critical review of these conditions had led
to the suggestion that the increased susceptibility of rats
in these conditions is due to a defective drug-metabolizing
system in the liver® The influence of environmental
factors such as cold exposure, which modify the hepatic
microsomal drug-metabolizing system have been studied
in other hepatotoxins®. However, no such studies appear
to have been investigated in aflatoxicosis.

Matevials and wmethods. 12 male albino rats weighing
approximately 120 g were divided into 2 groups. One
group was kept at room temperature (20-21°C) while
the other group was placed in an adequately ventilated
cold room having a temperature of 4-5°C. All the animals
received the colony stock diet and water ad libitum. At
the end of 72 h, all the animals received i.p. a pure pre-
paration of aflatoxin containing predominantly B, in a
dose of 8 mg/kg body weight. The experiment was
terminated by sacrificing all animals in both groups
which were alive 72 h after administration of the toxin.
The livers of the dead as well as the sacrificed animals were
fixed in formalin and processed for microscopic examina-
tion in the usual manner.

Results and discussion. Between 40 and 48 h following
the administration of the toxin, 5 of the 6 animals at room
temperature died. Livers of these animals exhibited ex-
tensive necrosis of liver cells in the periportal and mid-
zones. The rats exposed to low temperature, however,
were apparently unaffected. Livers of these animals showed
no parenchymal damage. There was, however, bile-duct
and ductular proliferation with prominent portal tracts.

On the basis of the mortality and the histology of
livers, it is clear that the susceptibility of rats to aflatoxin
is decreased by exposure to cold. Exposure to lower
temperature has been found to result in an increase in the
microsomal drug-metabolizing enzymes?. Earlier, we had
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suggested that the drug-metabolizing enzymes are rate-
limiting in the detoxification of aflatoxin’ The acute
toxicity is inversely related to the total activity of drug-
metabolizing system. The present experiment lends
support to this suggestion.

A variety of compounds have been tested in cold
environment in animals®. A typical experiment of
immediate relevance is the reported increased suscepti-
bility of mouse liver to carbon tetrachloride (CCl,)
toxicity under cold environment®. The behaviour of
CCl, is found to be exactly opposite to that of aflatoxin
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in a given situation?. It is also believed that CCl, requires
activation before being toxic?1%. This metabolic basis
appears to be responsible for the increased susceptibility
of mouse liver to CCl, under cold environment. Investi-
gations of this nature thus help to explain the mechanism
of action of a compound under study.
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Interference with Histamine and Imidazole Acetic Acid Metabolism by Salicylates: a Possible

Contribution to Salicylate Analgesic Activity?
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Summary. In man, rats and mice, the urinary excretion of the histamine and r-histidine metabolite, imidazole acetic
acid, is increased and that of the conjugated metabolite, ribosylimidazole acetic acid, decreased by small doses of sali-
cylates. In contrast to salicylates, other non-salicylate anti-inflammatory drugs, indomethacin, phenylbutazone,
phenacetin and acetaminophen do not influence the excretion of the urinary metabolites of histamine and r-histidine.
Since imidazole acetic acid is reported to have analgesic and narcotic activity, there is the inference that the analgesic

properties of salicylate might be due in part to interference in imidazole acetic acid metabolism.

In an earlier study, we reported that in man and rat
administration of salicylates results in a reduction in the
urinary excretion of the histidine and histamine meta-
bolite, ribosylimidazole acetic acid!. This reduction is
accompanied by a corresponding increase in the excretion
of free imidazole acetic acid. Additional studies in vitro
have indicated that salicylates inhibit (509, inhibition at
0.2 mM) imidazoleacetate phosphoribosyl transferase,
the enzyme responsible for the ribosylation of imida-
zoleacetate in vivo?. Since it has been reported that imi-
dazole acetic acid has analgesic and narcotic activity in
mouse® 4, accumulation of imidazole acetic acid during
salicylate therapy might contribute to the analgesic action
of these drugs. As part of a continuing study to explore
this possibility, this report compares the effect of sali-
cylates on imidazole acetic acid metabolism in mouse
with that in rat and man.

Materials and methods. Histamine (2-ring-14C) was pur-
chased from Amersham/Searle (Illinois). The 3H-imi-
dazole acetic acid was prepared from unlabeled material
by catalytic exchange with tritium gas (New England
Nuclear Corp.) and was purified by thin layer chromato-
graphy?.

Human subjects (18-54 years of age) included 2 normal
volunteers and 9 patients with mild hypertension or
Raynaud’s disease who were receiving no drugs except
aspirin. Aspirin was administered 4 times daily for 1
week before the injection of 14C-labeled histamine. In
control studies, aspirin treatment was suspended for 1
week before injection of 1*C-histamine. All subjects were
fully informed of the nature of the experiments and were
free to discontinue their participation in the study if they
wished. Animals were kept in glass metabolic cages (1 rat
per cage, 5 mice per cage) with free access to food and
water. Food was withdrawn during the period of urine
collection. Aspirin and other drugs were administered
orally by stomach tube in a single or repeated (q.i.d.)
doses.

HC-Histamine (5 wCi/kg in man or 25 uCi/kg in rat and
mouse) and *H-imidazole acetic acid (20 pCifkg) were
given i.v. 2 h after the administration of drug. Urine was
then collected for 6 h periods and frozen. Aliquots (10 pl)
of nrine were assayed for labeled histamine metabolites
by thin layer chromatography on chromatograms of cel-
lulose powder on flexible 20 X 5 cm plastic sheets in bu-
tanol:ethanol:ammonia (80:10:30 parts by volume) sol-
vent for 90 min and by isotope dilution-derivative tech-
niques® 2. As discussed elsewhere?!, there is close agree-
ment in values obtained by the two procedures.

Results. In urine of all species, 3 major peaks of radio-
activity — ribosylimidazole acetic acid, unconjugated
acids (imidazole and methylimidazole acetic acid), and
methylhistamine — were identified on thin layer chro-
matograms after the injection of “C-histamine (Figure).
2 major peaks — ribosylimidazole acetic acid and imidazole
acetic acid — were identified after the injection of ¥H-
imidazole acetic acid (not shown in the Figure). Upon
treatment with aspirin, the ribosylimidazole acetic acid
peak disappeared in all species (Figure) and reappeared
once aspirin treatment was stopped.

In humans, after treatment with 4 X900 mg or 4 X
600 mg aspirin daily, the excretion of “C-ribosylimidazole
acetic acid decreased from 189, to 49, (percent of in-
jected label). The output of unconjugated acids increased
by a corresponding amount. The excretion of histamine
and methylhistamine was unchanged (Table). In all
subjects, ribosylimidazole acetic acid reappeared in urine
when aspirin was stopped.

In rats, the ribosyl derivative of imidazole acetic acid
accounted for the major part of the label in urine (Figure
and Table). Treatment with as little as 25 mg/kg aspirin
reduced urine excretion of the ribosyl conjugate by
50-609 ; higher doses of aspirin produced an even greater
reduction®. As in humans, the excretion of unconjugated
acid increased by a corresponding amount while that of
methylhistamine and histamine was unchanged (Table).



