Short communications

10. R. H. Michell, Trends biockem. Sci. 4, 128 (1979).

11. A. D. Bangham, J. de Gier and G. D. Greville, Chem.
Phys. Lipids 1, 225 (1967).

12. I. de Gier, J. G. Maudersloot and L. L. M. van Deenen,
Biochim. biophys. Acta 150, 666 (1968).

13. M. C. Blok, L. L. M. van Deenen and J. de Gier,
Biochim. biophys. Acta 433, 1 (1976).

14. J. M. Boggs and G. Ranganaj. Biochim. biophys. Acta
816, 221 (1985).

15. B. Kirschbaum, J. Pharmac. exp. Ther. 229,409 (1984).

16. 1. H. Powell and M. M. Reidenberg, Biochem.

1181

Pharmac. 32, 3213 (1983).

17. E. Ngaha and I. O. Ogunleye, Biochem. Pharmac. 32,
2659 (1983).

18. L. J. Tirri, P. C. Schmidt, R. Pularkat and H. Brock-
erhoff, Lipids 12, 863 (1977).

19. W. D. Stein, The Movement of Molecules across Cell
Membranes, p. 65. Academic Press, New York (1967).

20. L. S. Ramsammy and H. Brockerhoff, J. biol. Chem.
257, 3570 (1982).

21. L. Pauling, The Nature of the Chemical Bond, 3rd Edn.
Cornell University Press, Ithaca (1960).

Biochemical Pharmacology, Vol. 36, No. 7, pp. 1181-1182, 1987.
Printed in Great Britain.

0006-2952/87 $3.00 + 0.00
Pergamon Journals Ltd.

Effect of a single subtoxic dose of aflatoxin B, (AFB,) on glucose-6-phosphate
dehydrogenase in mouse liver

(Received 29 November 1985; accepted 10 October 1986)

A large body of data links aflatoxin B, (AFB,*) to hepa-
tocarcinogenicity and non-specific degeneration of the liver
[1-4]. The toxic effects, however, have only been observed
with high levels of AFB, that are not normally attained in
food. In vitro studies have indicated that, in human liver,
conversion of AFB, to several monohydroxylated aflatoxins
B, by NADPH-dependent microsomal enzymes represents
a major detoxification process [3, 6]. Alternatively, AFB,
may be activated to form highly reactive 8,9-epoxy AFB,,
a metabolite thought to be the ultimate toxic agent, which
in turn may be converted to either 8,9-dihydroxy AFB;,
another probable toxic metabolite, or to glutathione-AFB,
conjugate, whose formation is believed to be another major
detoxification process {7]. Glutathione reductase, a widely
distributed enzyme which catalyzes the conversion of oxid-
ized glutathione to reduced glutathione (GSH) at the
expense of NADPH, maintains the intracellular con-
centrations of GSH [8]. Hence, it is conceivable that the
rate of detoxification reactions depends on the availability
of NADPH, most of which is derived from the hexose
monophosphate shunt pathway. We have therefore
explored the possibility of induction of the rate-limiting
enzyme glucose-6-phosphate dehydrogenase by a subtoxic
level of AFB,.

Materials and methods

Chemicals. AFB;, mercaptoethanol, glucose-6-
phosphate, NADP, MgCl,, Tris-HCl, KH,PO,and EDTA
were purchased from the Sigma Chemical Co., St. Louis,
MO, U.S.A. The AFB, was dissolved in dimethyl sulfoxide
{DMSO) (Fisher Scientific Chemical Co., Fair Lawn, NJ,
U.S.A.) (5.56 mg/ml).

Treatment of animals. Male CFW Swiss mice (6-8 weeks)
were used. Experimental mice were given a single intra-
peritoneal injection of AFB, (3.0 mg AFB,/kg body weight
in 0.02 ml DMSQ). Control mice were injected with either
0.02mi DMSO or phosphate-buffered saline (PBS),
pH 7.4. All animals were fed normal mouse chow with free
access to water. Body weights of the animals were recorded
daily. At days 0, 7, 14, and 21, mice from each group
were killed by cervical dislocation, and the liver glucose-6-
phosphate dehydrogenate (G6PD) was partially purified.

Partial purification of liver G6PD. The liver from each

* Abbreviations: AFB,, aflatoxin B,; Tris, Tris(hy-
droxymethyl)methylamine; GSH, reduced glutathione;
DMSO, dimethyl sulfoxide; and NADPH, reduced nic-
otinamide adenine dinucleotide phosphate.

mouse was homogenized in ice-cold KH,PO,~1.0mM
EDTA-5mM mercaptoethanol-5%  glycerol  buffer
(pH7.4) (3ml/g liver tissue) with a Potter—Elvehjem
homogenizer for 60 sec. The homogenate was centrifuged
in the cold at 400 g for 10 min. The supernatant fraction
was recentrifuged at 10,000 g for 20 min, and aliquots of
the resulting crude supernatant fraction (S-10) were analy-
zed for G6PD activity as described in the legend for Table
1. Pooled fractions of the supernatant fraction (S-10) were
used for the partial purification of G6PD as previously
described [9]. Briefly, the pooled 8-10 fraction was filtered
through several layers of cheesecloth. To the filtrate
(NH,),80, (50% saturation) was added dropwise while
stirring at 0-4°. The mixture was centrifuged at 5000 g for
10 min, and the precipitate was redissolved in the homo-
genizing buffer. The precipitation step was repeated and
dialyzed against the homogenizing buffer minus EDTA for
17-20 hr in the cold. The partially purified G6PD was kept
at ~20° until use. Enzyme activities were determined as
previously described [10], and protein was measured by a
modification of the Lowry method [11].

Results and discussion

To test the possibility that a subtoxic dose of AFB;
induces the synthesis of glucose-6-phosphate dehydro-
genase (G6PD) in the mouse liver, 3.0 mg/kg AFB; was
injected intraperitoneally (LD, 1.p. in adult mouse: 60 mg/
kg). The G6PD was prepared from the liver, and the
enzyme activities were measured both in the crude fraction
and the partially purified fraction. As shown in Table 1, in
the PBS control and DMSO-treated mice, the mean G6PD
value in the crude fraction on day 7 were 0.46 £ 0.07 and
0.44 = 0.15 nmol/mg protein respectively. The corre-
sponding value in the mice injected with AFB, was
1.26 = 0.44 nmol/mg. Thus, the intraperitoneal injection
of AFB, significantly stimulated (P =< 0.05) the G6PD. A
subsequent decline in the G6PD levels may have coincided
with metabolic inactivation of AFB,. The results with the
partially purified G6PD also indicate the stimulatory effect
of AFB, although the increase was about twice that of the
PBS control. With exception of the samples derived from
the DMSO-treated mice, there was noted a substantial loss
of the enzyme activities, particularly in the 7-day sample
from the AFB;-treated animal. A possible explanation for
the loss of the enzyme activity is that the G6PD isolated
from the animal sources including mouse liver is labile [12}.
Attempts to minimize the loss of the enzyme activity by
addition of 5% glycerol/SmM mercaptoethanol/1 mM
EDTA in the assay solution, however, were unsuccessful.
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Nevertheless, the AFB, effect on the induction of G6PD
is quite apparent in both cases. It should also be mentioned
that there were no differences between the group with
respect to body weight and physical appearance. Further,
the AFB;-treated animals showed no overt sign of lesion
or tumorous changes of the liver.
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