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=Abstract=

In order to assess the bioconcentration potential and adverse effects of polycyelic
aromatic hydrocarbons (PAHs) to oysters, a model study was carried out with
fluoranthene, one of the major PAHs frequently found in the marine environment. When
oysters (Crassostrea gigas) were exposed to fluorathene at 001 - 1 ppm for 2 weeks,
overall tissue fluoranthene content reached to 40 - 70 times of exposure level. Furthermore
the concentration was related to exposure period. Lipid peroxide levels in the digestive
diverticula and adductor muscle estimated by thiobarbituric acid value were elevated in an
exposure concentration- and period-dependent manner. The contents of soluble protein in
both the digestive diverticula and adductor muscle dechned gradually over time. Neither
glycogen, nucleoside/nuclectide, nor DNA/RNA contents changed significantly. The results
indicate that fluoranthene can efficiently concentrate in oyster tissues. One of the earliest
biochemical changes to fluoranthene exposure may include lipid peroxide levels. Soluble
protein, although somewhat sluggish, can be another indicator of fluoranthene exposure
stress.
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Table i. Gradient program for fluoranthene analysis

Time Flow rate .
) , At (%) B¥ (%) Curve
{min) {ml/min)
Initial 15 100 0
500 15 100 0  lhnear
3000 15 0 100  linear
4000 15 0 100

T A: acetonitrile : water (1:2)
¥ B: 100% acetonitrile

4 MEBY pisel 5N
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Table 2. Contents of nucleoside/nucleotide of the digestive diverticula and adductor muscle
in Crassostrea gigas exposed to fluoranthene

Contents {mg/g wet tissue)

) Fluoranthene
Tissues ion ( )
conicentration (ppm 48 hr 1 week 2 weeks
1 0.42+0.03 0.31+0.08 031£0.10
iesti
Digestive 0.1 042+005 038003  033£007
diverticula
0.01 0.4210.02 0.34£0.03 0.37£0.05
1 0.19+0.02 0.19+002 0.1720.03
Adductor muscle 0.1 0.25=0.06 027%0.12 0.1520.04
0.01 0.17+0.11 0101005 0.10=0.09

* Values are meant SEM. of 3 samples. Each sample contains two or three oysters
pooled. Normal contents on day 0 were 03561002 and 0221004 mg/g in the
digestive diverticula and adductor muscle, respectively.

1} Nucleoside ¥ nucleotide, BNA, DNA 22k st Fluoranthened =28 29 844 vy 32
Table 23} 3904 B vl Zo] 7}4 2 FEd a3gd HzZ2o A BE @A te] dolye) uf
=2 Ao & nucleoside/nucleotide, RNA, DNAS &2 2 aste A4S voAFUNFig 2). 45 B9, &

de 984 sle Yot B35 it Heldold g¥d g3UsE 29 001 ppmoE =
A7 A% 2adddAE 29A HTF 415%, 794
2 FEMct AT glycogen EEFH 3 356%, 1494 310% 2 x&717+ 94 g2 Hz

Table 3. Contents of RNA and DNA of the digestive diverticula and adductor muscle in Crassostrea gigas
exposed to fluoranthene

Contents {mg/g wet tissue)
Fluoranthene

Tissues concentration 48 hr 1 week 2 weeks
(porm) RNA DNA RNA DNA RNA DNA
i 1 031£004" 00550003 0241004 0040006 024+004 0.05+0.001
igestive
oerticuta 01 021£005 005X0001 0184002 0030002 0182003 0040005
0.01 0194003 00420002 0124002 003+000 0191002 002+0.00
1 031005 00520007 0241003 004L0000 0235003 00470002
Adductor 0.1 021003 004£0001 018+005 003+0011 0.18+003 00420003
muscle
0.01 019002 00440004 0212001 003+0002 0195005 0020005

" Values are mean®S.EM. of 3 samples. Each sample contains two or three oysters pooled. Normal DNA
and RNA contents on day 0 were 0222004 and 0.03%0.005 mg/g, respectively, in the digestive diverticula,
and 0.28%0.03 and 00410003 mg/g in the adductor muscle.
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Fig. 1, Tissue fluoranthene concentration in
Crassostrea  gigas  following an
exposure for 2 weeks.
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Fig. 2. Soluble protein concentrations of the
digestive  diverticula and  adductor
muscle of Crassostrea gigas exposed
to fluoranthene. Protein concentrations
of the tissues were significantly
reduced exposed with 0.01 and 0.1
ppm of fluoranthene for 2-week, and
with 1 ppm for more than 1 week,
respectively.
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Fig. 3. Lipid peroxide levels of the digestive
diverticula and  adductor muscle in
Crassostrea gigas exposed to fluoranthene.
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Table 4. Glycogen contents of the digestive diverticula and adductor muscle in Crassestrea

gigas exposed to fluoranthene

Fluoranthene

Contents (%)

Tissues concentration
(opm) 48 hr 1 week 2 weeks
) ) 1 3190647 267091 3.01£0.13
Digestive .
, 4 0.1 328+0.24 2521029 2734019
diverticula
0.01 3.29+0.63 3.45+0.37 26210.40
1 2.1510.18 2261054 251%0.72
Adduct
Hetor 0.1 235+0.40 274+050 2214092
muscle
0.01 246052 215023 247+0.27

" Values are mean*S.EM. of 3 samples. Each sample contains one or two oysters pooled.
The glycogen contents of control group on day 0 were 2.91%066% in the digestive
diverticula and 257%0.36% in the adductor muscle.
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