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Single-cell gel electrophoresis (comet assay) was used to detect DNA single strand break in blood cells from several
marine fish species. Three fish species were collected from Georgia coastal area. Mummichog, Fundulus heteroclitus
showed higher DNA damage than sea bass, Lateolabrax japonicus and trout, Oncorhynchus masou masou under
the same experimental conditions. Mummichogs had more alkaline-labile sites on their DNA than other fish species.
The comet assay with mummichog blood cells at pH 12.5 showed a dose-response curve with the increasing concentrations
of hydrogen peroxide. While the isolated leucocytes showed no increase of DNA damage after in vitro exposure
to 2-methyl-1,4-naphthoquinone (MNQ), erythrocytes showed dose-dependent DNA damage. These results indicate
that the comet assay can be applied successfully as a bioassay using erythrocyte for environmental monitoring.
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(a) Normal DNA

(b) Damaged DNA

Fig. 1. Images after running the comet assay with fish blood
cells.
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Fig. 2. DNA tail moments from comet assay with three fish
species collected from coastal Georgia. The assay was run
at >pH 13. Two fish per each species were used for this
assay. Error bar means standard error (n=50).
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Fig. 3. DNA tail moments of trout and mummichog blood
cells when different pHs were used for DNA unwinding and
electrophoresis. Error bar means standard error (n=50).
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ok7t uk i} HolAE alkali-labile site7} AT E 7] A]2ka)d
NE2AIEANA L & HAFATh pH 1257 7 A d s
pH #1A] &<317] 18t Al A 48 S 5439 (Fig
4(c)). 2 23 pH 12.5914 HRAE= 493 %2 DNA
EARTE Bnygow Wl 10M HOE A2l g gy
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Fig. 4. DNA tail moments after 2 hour in vitro exposure
of mummichog blood cells to 10 #M hydrogen peroxide when
different pHs were used for DNA unwinding and
electrophoresis. Error bar means standard error (n=50).
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and Angelis, 1998; Kim et al., 2000), H;0,9} 2 3}st84&
EEAAS s 2 ATFA S Zo] =EAIIY =E
zol A&3] HlEs= DNA &40 #AFEEA= Ut
(Pandrangi et al., 1995; Kasamatsu et al., 1996; Michelmore
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TR Fkert, Holx H000 9§ DNA ©d7t e 4
& #EE + A
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Fig. 5. DNA tail moments after 2 hour in vitro exposure
of mummichog blood cells to hydrogen peroxide (0-5 #M).
Asterisk means p<0.05. Error bar means standard error (n=50).
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Fig. 6. DNA tail moments after 1 hour in vitro exposure
of trout (pH of DNA unwinding buffer solution >13) and
mummichog (pH of DNA unwinding buffer solution=12.5)
blood cells to 2-methyl-1,4-naphthoquinone. Asterisk means
p<0.05. Error bar means standard error (n=50).
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