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Understanding the effects of environmental contaminants on
cetaceans and other marine mammals will require information
on the biochemistry of xenobiotic metabolism in these species.
We characterized the hepatic microsomal cytochrome P450
system in beluga whales (Delphinapterus leucas) from the Cana-
dian Arctic. The content of native P450 averaged 0.203 and
0.319 nmol/mg microsomal protein, cytochrome b5 content
averaged 0.199 and 0.236 nmol/mg, and rates of NADPH-cy-
tochrome ¢ reductase were 79 and 76 nmol/min/mg, for females
and males respectively. Ethoxyresorufin O-deethylase (EROD),
pentoxyresorufin O-depentylase (PROD), and benzolalpyrene
(BP) hydroxylase (AHH) activities were significantly greater in
males than in females, and were highly correlated with one ap-
other (r* between 0.853 and 0.912). HPLC analysis of in vitro
BP metabolites revealed benzo-ring (7,8- and 9,10-) dihydro-
diols, consistent with activation of this compound, as well as
4,5-dihydrodiol, 3-OH-, 7-OH-, and 9-OH-BP and 1,6-and 3,6-
quinones. Estradiol 2-hydroxylase activity did not differ be-
tween sexes, and rates did not correlate with those of the other
activities. Antibodies against scup P450B (an apparent teleost
CYP2B) and rat CYP2B1 did not recognize proteins in beluga
liver microsomes, but there was a protein detected by aniibodies
to PB-inducible rabbit CYP2B4, Antibodies to ethanol and ke-
tone-inducible rat CYP2E] reacted with two proteins in beluga
liver microsomes. Antibodies specific to hydrocarbon-inducible
CYP1Al and/or CYP1A2 forms showed a single protein band,
apparently more closely related to CYP1A1. The content of
CYPI1A was fivefold greater in male than in female beluga.
CYP1A conient was highly correlated with EROD, PROD, and
AHH activities, suggesting that this P450 form is a primary
catalyst for these reactions in beluga. CYP1A content and activ-
ity were highly correlated with the concentrations in blubber of
non-ortho and mono-orthe PCB congeners, compounds that in-
duce CYPI1A in other mammals. These results indicate that a
CYPIA is a catalyst for the metabolism of aromatic hydrocar-
bon pollutants in the beluga whale, and strongly suggest that
this protein is induced in these organisms by environmental con-
taminants, including PCBs. The results support the measure-

ment of CYP1A expression as a biomarker of exposure to in-
ducers in marine mammals. The full functional and evolution-
ary relationships of beluga CYP1A and of beluga proteins
immunologically related to other P450 forms are uncertain.
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Many marine mammals accumulate appreciable concen-
trations of organic pollutants, including polycyclic aro-
matic hydrocarbons (PAH),? chlorinated pesticides, poly-
chlorinated biphenyls (PCB), and other halogenated aro-
matic hydrocarbons (Ono ef al., 1987; Aguilar and Borrell,
1988; Muir ef al., 1988; Duinker ef al., 1989; Hellou ef al,
1991; Woodley et al., 1991). Their large lipid reservoirs
may strongly contribute to retention of lipophilic xenobio-
tics, and thus to contaminant accumulation. It is speculated
that such contaminants exert effects on marine mammals
at the biochemical, organismal, and perhaps even the popu-
Jation levels, but few studies have addressed these effects in
a.detailed way (Engelhardt, 1982; Reijnders, 1986). The
odontocetes (toothed whales) may be a particularly vulnera-
ble group, as they are top predators in oceanic ecosystems
and appear to bioaccumulate pollutants from their prey or-
ganisms.

Among the odontocetes, the beluga whale (Delphinap-
terus leucas) is a species of particular interest and concern.
The population of beluga inhabiting the St. Lawrence Es-
tuary is one of the most heavily contaminated groups of
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thoflavone; MAb, monoclonal antibody; MO, monooxygenase; DHD, di-
hydrodiol.
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