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Use of comet assay as a bioassay in marine
organisms exposed to genotoxicants

Gi-Beum Kim, Joon-Gun An and Jae-Won Kim’
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‘Korea Inter-University Institute of Ocean Science, Pukyong National University, Busan 608-737, Korea
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Using single cell gel electrophoresis, DNA single strand breaks were determined in various marine organisms.
DNA damage on fish blood cells was detected to know whether there was a difference between Incheon,
Pohang, Masan, and Tongyeong as a control site. Tongyeong showed the lowest DNA damage among the study
areas. Mussels, transplanted to Masan Bay for one month, revealed high DNA damage at sites with high eco-
nomical activity. In two weeks exposure of polychaete to Incheon sediments, higher DNA damage was detected
in the sediment adjacent to Incheon harbor than open sea. These results suggested that the marine organism
from the polluted area revealed a relatively high DNA damage. In addition, these areas might be contaminated
with genotoxic compounds and comet assay was useful as a bioassay to detect DNA damage in marine

organisms.
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Fig. 1. Map of sampling sites.
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Table 1. Fish collected in Korean coastal areas during the period of this study

Date Area

Species

Nov. 14, 2003 Tongyeong

Sillagos sihama (sand smelt)

Hexagrammos agrammus (spotty belly greenling)
Pagrus major (red seabream)
Trachurus japonicus {horse mackerel)

Aug. 22, 2003 Tongyeong

Trichiurus lepturus (hairtail)

Sillagos sihama (sand smelt)

Sebastes schlegeli (jacopever)

Halichoeres poeilopterus (multicolorfin rainbowfish)
Sebastes inermis (rockfish)

Acanthogobius flavimonus (common brackish goby)

Nov. 30, 2003 Masan

Acanthogobius flavimanus (common brackish goby)

Jan. 3, 2004 Masan

Hexagrammos agrammus (spotty belly greenling)

Pleuronichthys cornutus (flounder)

Jan. 9 2004 Incheon

Mugil cephalus (gray mullet)

Acanthogobius flavimanus (common brackish goby)

Aug. 27, 2004 Pohang

Cryptocentrus filifer (gafftopsail goby)

Chasmichthys gulosus (gluttonous goby)
Acanthogobius flavimanus (common brackish goby)
Pholis nebulosus (gunnel)
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Table 2. DNA tail moment in the blood of fish col-
lected from Tongyeong

Sie  Spcies 1l Momert )
1 Sillagos sthama 1.44+0.33
Sillagos sithama 1.81+0.38
Sillagos sihama 1.1630.26
2 Sebastes schlegeli 0.87£0.13
Sebastes schlegeli 1.61£0.3
Sebastes schlegeli 0.41+0.14
Sebastes schlegeli 0.61+0.12
Sebastes schlegeli 15+0.23
Sebastes schlegeli 1.33+0.23
3 Trachurus japonicus 1.87+0.32
Pagrus major. 1.75+0.31
Hexagrammos agrammus 1.41+0.23
4 Sebastes schiegell 2.18%0.35
Sebastes schlegeli 1.09+0.17
Sebastes schlegeli 0.81£0.16
Sebastes schlegeli 0.41+0.13
Sebastes schlegeli 0.92+0.12
Sebastes schlegeli 0.61+0.12
5 Trichiurus -lepturus. 3.24+0.46
Sillagos sithama 0.55£0.13
Sillagos sithama 0.25+0.08
Sillagos sithama 0.4+0.13
6 Halichoeres poecilopterus 0.53+0.09
Hualichoeres poecilopterus 1.07£0.16
Sebastes inermis 05+0.09
Acanthogobius flavimanus 0.24%0.05

Table 3. DNA tail moment in the blood of fish col-
lected from Korean coastal area

Tail Moment
Area Site Sﬁggleer Average Range
Tongyeong 1 3 147 116~181
2 6 1.06 041~161
3 3 168 1.41~187
4 6 100 041~218
5 4 111 0.25~324
6 4 058 024~1.07
Incheon 1 9 145 064~257
2 1 0.64 0.64
Masan 1 10 14 0.43~3.73
5 14 042 0.10~159
Pohang 1 6 171 0.2~315
2 1 211 211
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Table 4. PAH concentration in the fish collected from

Tongyeong
Site Species >PAHs (ng/g)

1 Sillago sihama 394, 282, 267, 287

2 Sebastes schlegeli 314

3 Trachurus japonicus 31
Pagrus major 9%
Hexagrammos agrammus 86

4 Sebastes schlegeli 116"

5  Trichiurus lepturus 8
Sillago sthama 89, B

6 Halichoeres poecilopterus NA
Sebastes inermis 76
Acanthogobius flavimanus NA

*Six fish were pooled and analyzed for PAH NA
means "not analyzed”.
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Fig. 2. Relationship between PAH concentration and
DNA damage in the blood of fish collected
from Tongyeong coastal area (A; S sihama
from station 1, a; S. sihama from station 5, B;
S. schiegeli from station 2, b; S. schlegeli from
station 4, C; T, japonicus from station 3, D P.
major from station 3, E; H agrammus from
station 3, F; T lepturus from station 5, G S
inermis from station 6).
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Fig. 3. Comparison of DNA damage in fish blood cells
among different sampling areas. * means
p<0.05 compared with station 6 in Tongyeong.
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Table 5. DNA damage in the gill of mussel 1 month
after transplantation to Masan Bay

Site Sample Tail Moment
Number Average Range
2 8 2.76 1.43~5.78
3 9 4.48 1.79~7.34
4 4 511 202~1762
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Table 6. DNA damage of earthworm 2 weeks after ex-
posure to Incheon sediment

Sit Sample Tail Moment

e Number Average Range
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