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_ Main uptake route and toxicity of polycyclic aromatic hydrocarbons in

some marine fishes.
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Main uptake route and toxicity of polycyclic aromatic hydrocarbons in
some marine fishes.
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The Japanese flounder (Paralichthys olivaceus), red sea bream (Pagrus major), and
Java medaka (Oryzias javanicus) were assessed for use in the biomonitoring of PAH
pollution in Asian waters and laboratory ecotoxicology studies.

The Japanese flounders and red sea breams were exposed to two concentrations of
water-borne PAHs and Java medaka to one, in flow-through systems for ten days. Red
sea breams and Java medakas were further exposed to 2 concentrations of dietary PAHs
for 14 days and seven days of depuration.

PAH accumulation and hepatic EROD activity induction were evaluated in all the fish
species. In the red sea bream, SDH activity, LSI, micronuclei and other nuclear |
abnormalities (MN&NA) formation were further assessed for liver hepatoxicity, general
pollution stress, and genotoxicity respectively.

Japanese flounder water exposures were 2.49, 3.19, 4.27, and 0.99 pg/Li for
phenanthrene, pyrene, chrysene, and BlalP respectively, and 7.87, 10.4, 12.7, 3.42 pg/L
for the low and high concentration exposures respectively. The red sea bream exposures
were 3.01, 2.97, 2.13, and 1.28 pg/L for phenanthrene, pyrene, chrysene, and Bla]P,
respectively, and 2.77, 3.11, 9.04, 1.17 pg/L for the low and high concentration exposures
respectively. Water PAH concentrations in the Java medaka exposure were 2.01, 3.83,
6.23, and 1.37 pg/L for phenanthrene, pyrene, chrysene, and Bla]P respectively.

Fish PAH accumulations were species-specific and significantly different from control.
In the water-borne exposures, Japanese flounder accumulated only phenanthrene and
pyrene with highest whole body total PAH concentrations (TPAH) of 180 +108, and
397+230 ng/g (w.w.) on days 2 and 5 in the low and high concentration exposures
respectively. The red sea bream also did not accumulate B[a]P but accumulated the
other three PAHs with highest TPAH of 572+305 and 572+350 ng/g (w.w.) on days 10.
Java medaka accumulated all PAHs with highest TPAH of 388+109 ng/g (w.w.) on day 2.
The dominant accumulated PAH in all species was phenanthrene.

In the dietary exposure, all test PAHs were detected in the red sea bream and Java
medaka with highest TPAH on day 2 in both. PAHs were detected in the depuration
period, but not Bla]P. The dominant PAH was chrysene now in the Java medaka, but it
was still phenanthrene in red sea bream.

All exposure EROD activity inductions were significantly higher than controls;

Japanese flounder had the lowest EROD activity of 0.18 +0.1 nmol/min/mg protein
while Java medaka had the highest EROD in both exposures with the highest induction
of 4.2+2.8 nmol/min/mg protein in the water-borne exposure. PAH uptake route did not
affect EROD induction in all species. Significantly higher than control erythrocytic
MN&NA formations were confirmed in the red sea bream from both water- and
dietary-borne PAH exposures. '
This study has concluded that uptake route affects PAH uptake in the red sea bream
and Java medaka. The two species are recommended for their high PAH accumulation
and high EROD induction, and susceptibility of red sea bream to MN&NA formation.
The Japanese flounder is not recommended for biomonitoring because of its low EROD
induction and low PAH bioaccumulation. '
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Main uptake route and toxicity of polycyclic aromatic hydrocarbons

in some marine fishes.
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