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Effect of Environmental Endocrine Disruptors and Other Environmental Pollutants
on Wild Animals and Its Evaluation.
- For the Establishrnent of the Environmental Risk Assessment System Using Biomarkers-

Fujita, §., Kazusaka, A., Masuda, M., Iwata, H, Chiba, [, Graduate School of Veterinary Medicine,
Hokkaido University, Sapporo, Japan

Possibility of the use of hepatic drug metabolizing enzyme, cytochrome P450 and its activities as the
biomarker of the impact of environmental pollution on wild animals was investigaled. From our earlier
finding that fish eating Stellars Sea Eagles which migrate from Siberia to northern Japan in winter highly
accumulaied PCBs and DDTs in their body, we thought that seals which shares the same gaming ground
with the eagles might accumulate these chemical pollutanis. Therelore, an isozyme of P450, CYP 1A1
contents and activities in the liver microsomes of the seals were determined immunochemically and
enzymatically, The high individual variations were observed in the contents as well as in the activities.
However, these values showcd statistically significant correlation with the coplanar PCB levels
accumulated in the fat of the seals, indicaling that the levels of P450 and its activities in the liver of wild
animals can be good biomarkers of PCB exposure. In order to characterize the P450 isozymes of the
scals, we have cloned cDNA of CYP 1A1 and 3A from the liver of scals and whales, The phylogenic trees
were constructed based on the sequences of these cDNA. These trees showed good agreement with the
taxonomically constructed phylogenic trees. CYP 1Als from scals und whales were expressed in 293T
cells, and the activities were.cnmpared. Ethoxyresorufine O-deethylase (ERODY} activity turn-over number
of seal CYP 1A1 was Jower than that of rats as well as whales. The seal CYP 1A1 had an activity of
pentoxyresorufine O-depentylase activity, normally CYP 2B dependent activity in rats. It was concluded
that hepatic contents and aclivities of P450 can be a good biomarker of pollution in wild animals, but the
use of activities alone should require cantion becausc of species differences in metabolic rates as well as

substrate specificities.
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Table 1 Mononxygenase activities (pmol/min/mg protein) in liver microsomes of twa seal species®

Monooxygenass activities Largha seal RAibbon seal _
Mala {n=7) Femate {n=6} Male (n=6) Femate {n=6}

Alkoxyresorutin C-dealkylation .
MROD 0-29 C-25 0-11 341

EROD 0-733 $-459 108-259 0-251
PROD 0-3.5 0-2.8 0.76-2.2 G-2.4
BROD 0-12 0-7.2 0-5.6 0-4.9

Tastesterone hydraxylation

2 8 -Hydroxylation 0-8.6 0-2.8 0-0,3 o
6 4 -Hydroxylation 085 0-a2 0-27 - 021
16 2 -Hydroxylatien o-4.1 Q-2.6 ¢ o

values are ranges from minimum value to maximum vafue. Activities of undetectable samples were regarded as 0.
*Specified are methoxy-, ethoxy-, pentoxy-, and benzyloxy resorufin O -dealkylation activities (MROD,

EROD, PROD, and BROD, raspactively), and tastosterana hydroxylation activities (at the 28,68, and

18 8 positlons}

Table 2 Spearman tank correlations between CYP contents or monooxygenase activities in liver

microsomes and PCB concentrations (lipid weight basis) in blubber of largha seals®

total TEQ total FCB  noneorifo PCE moeno-ottio PCB dlortho PCB
BCEIT PCB128 FCE108 PCE118 PCE1BS RCE1TQ PCHIRD
Monocxygenase activities
Aikoxyresonuifn D-dealky|ation
MRADD Q o 0 o Q o - -
EROP o o o o o o - -
PROD O O o] o} O O - -
BRGD o o & o o
2 8-bydronyiation - - - - - . . -
6 ff-hydroxytation . . - - . . . .
1683-hydraxylatlon B - - B - - . -
ovp
1a1 & &) & o] O O O -
182 - 4] o] - - - - o 2
281 - - - - - - - - -
Az - - - - . . . - -

Cipen clrcles show sianificard positive correlatians (Spmarman rank correlatlon, p < 0.05),
" Explarmtlans for anbmviations ore shawn In Tablet.
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Table 3 Spcarman rank correlations CYP contents or monooxygenase activities in liver microsomes

and organochlorine concentrations (lipid weight basis) in blubber or largha seals

HCH HCH CHL oot

@ fi+ ¥- WWIHCH  omy e - ols - irens -nona  ols -nona tetsl GHL p,p'.-m'ﬁ op -ODD et -DOT  tolarooT

Mow oy gon eea aslivities

1Al £ -daalylatk

4

MROD
ERGD
PRCD
BROD

Tastoatorona hdrowy sl on

3 8-hydronylation
83-hydronyiathon
15 i-hydroxy ation

=YP
1At

wonlents

142

<81
342

Qpon ol reles show alg

paniive eo {SF i rank comuation, p < 0.05). Clesad §irgla shewe significant negollvo carretation (Spearman mnk oomeladlon, p < 005,

X
Ll
e

EROD actlvity (pmol / min / mg proetein)

for atbreviatl

v
are showm in Tablel,

HN | argha seat {1 Ribbon seal

DOTs [“—I
pops | ——

HCHs

CHLs

HCB

I Ll T 1 I T

) 1 2 3 4 5 B
Chlorinated hydrocarbon concentrations {1 9/g)

Chlorinated hydrocarbon concentrations {lipid weight basis) in blubber of two seal species,

800

&00

400+

200 4

50 100 150
TEQs (po/g)

Fig. 2 Relationship between hepatic EROD activity and blubber TEQ (lipid weight basis),

TEQs were calculated using polychlorinated biphenyl isomer concentrations and TEF values {van den

Berg ot al, 1998), Statistical analyses were examined by Spearman rank correlation.
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