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INTRODUCTION

Polychlorinated biphenyls (PCB) are mixtures of various
chlorinated biphenyl molecules and recently they have been
detected as environmental pollutants in wildlife (JENSEN, 1966;
HOLMES et al., 1967; HOLDEN and MARSDEN, 1967).

RISEBROUGH et al. (1968) suggested that PCB had the ability to
induce enzymes and STREET et al., (1969) showed that induction of
liver microsomal enzymes occurred, The lowest dose level of PCB
in the diet used by STREET et al. (1969) was 25 ppm. LITTERST
et al., (1972), using four different Aroclors varying in chlorine
content, fed rats for 4 weeks at varying dose levels (0.5, 5, 50
and 500 ppm) in the diet, They measured several microsomal
parameters and found that disruptions of normal enzyme activity
occurred even at dose levels that had no effect on liver weights
or on liver : body weight ratios, The present study was designed
to show the effect of dosing low levels of PCB for longer periods
of time on a range of NADPH-dependent microsomal enzymes using
type I and type II substrates and on the NADPH-independent
microsomal esterase.

MATERTIALS AND METHODS

Sources of materials

Aroclor 1254 was supplied by Gollin and Co. Wellington, New
Zealand. Sources of other chemicals and purification of enzyme
substrates have been previously described (TURNER and GREEN, in
press).

Preparation of animals

Twenty-eight 5~week-old male rats of the Dunedin Wistar strain
maintained on diet 86 (shown to have <0.05 ppm HCB, DDT and DDE) were
divided into four equal groups. One group served as the control and
the other three groups were fed for 12 weeks on diet 86 containing
0.1, 1.0 and 10.0 ppm of Aroclor 1254 respectively. The rat food
was pelleted as described by GREEN and TURNER (in press),

*
Aroclor (R), Monsanto Co., U.S.A., registered trade name for
polychlorinated biphenyls.
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Preparation of liver samples and assays

All rats were starved for 12 h, weighed and killed by cervical
dislocation, The preparation of liver 12 000 g supernatants and
microsomal pellets, and the assays were all carried out as described
previously. (TURNER and GREEN, in press.)

The data in Table 1 were analysed using Duncan's Multiple Range
test (DUNCAN, 1955).

RESULTS AND DISCUSSION

The results are summarised in Table 1. At the dose rates of
0.1 and 1.0 ppm PCB there were no significant alterations in liver
enzyme activity compared to the controls except for a slightly
reduced cytochrome bg level at the 1.0 ppm dose rate.

At the 10 ppm dose rate there was a significant increase on a
per g liver basis in the microsomal protein, aniline (type II
substrate) hydroxylase, 4-nitroanisole (type I substrate)
O-demethylase, biphenyl (type I substrate) 4-hydroxylase and
esterase, These increases probably reflect the increase in
protein synthesis which occurs in the treated animals. There was
also a significant increase in the level of cytochrome Pys50 but
not cytochrome bs at this dose level. Expressed on a per mg
protein basis the increase in the levels of 4-nitroanisole
O-demethylase and aniline hydroxylase were significant,

The induction of mixed-function oxidases by PCB has been
documented (STREET et al. 1969; LITTERST et al. 1972) but the
present results indicate that concentrations of PCB in the diet as
low as 10 ppm are sufficient to produce measurable changes in the
microsomal enzyme system if the animal is exposed for a long
enough period. The data also suggest that chronic exposure to
low levels of PCB might have an effect in other species since,
generally speaking, inducing agents, particularly of the
organochlorine type, are not considered to be species specific in
their action,
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