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This study compared the heavy metal contents and the effects of extracts from domestic and imported
red sea bream on the antioxidant activity and cytotoxicity of human cancer cell lines. The antioxidant
activity was measured using the fluorescently sensitive dye, 2'-7" dichlorofluorescein-diacetate
(DCFH-DA), and antiproliferative activity against AGS human gastric adenocarcinoma and HT-29 hu-
man colon cancer cell lines, which was determined by the 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenylte-
trazolium bromide (MTT) assay. Domestic red sea bream had a higher mercury content when com-
pared to imported red sea bream, but there was no significant difference in the lead content.
Treatments with acetone/methylene chloride (A+M) and methanol (MeOH) extracts from domestic
and imported red sea bream dose-dependently decreased the H,O, induced ROS production, com-
pared to the control. The cell viability showed that treatments with the A+M and MeOH extracts had
cytotoxicity in the growth of AGS and HT-29 cancer cells. In the case of AGS, the extracts from the
domestic red sea bream were higher in inhibiting cancer cell growth, compared to imported red sea
bream. Our results demonstrate that the heavy metal contents of domestic and imported red sea
bream were below the limit of the Food Code of Korea. The results of the biological activities indicate
that the antioxidant activity of extracts from imported red sea bream was more effective, while the
extracts from the domestic red sea bream were stronger in cytotoxic activity.
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AE A8 A7A 75T deep freezer (NF-4OOSF, NIHON
FREEZER, Tokyo, Japan)ol % R334t

1 2% (105C
< Kjeldahl 244 W, 224 %-& Soxhlet F

Yol HOM Az -"‘F el A 7] Thg 500C ol Al 24 /\17? §4§‘ro}
Atk 35t & B8S v Aokl 4% F FF 50 miol
gt APEAs 2AAT. F2 inductively coupled
plasma (Optima 3000DV, Perkin-Elmer, Waltham, MA, USA)
€ ol &std FAsAT

I

F£ 4 23
Az" AEE 77180 355 13H9 acetone¥} methyl-
ene chlorideE 1:1 Bl &2 E¥std A8V} 23 AES
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el A rotary evaporator (N-1000,

%3} acetone/methylene chlor-

ide —T—%%(A+M)E At g Akl FF 9| methanol <

o 9 FLF PH O R 23] HHEG F 553k methanol
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dimethyl sulfoxide (DMSO)°ll =¢f w2 F Q3 %‘:i
Astol ALt Al Eu ol AHEE DMSOY| # 5%
01% °lt7} A== kg

rlr o

M= HHSF

g AEF YA ) o2 A ALAEAGS),
AUA AR GAEHT-29)9F AA A f5FAH EHT-1080)5 &
ol & AN A wjFetE APl A& AT
AGS®F HT-29 Al £+ 10% FBS9 100 units/ml®] penicillin-
streptomycin®] ¥ RPMI 1640 #j#|, HT-1080 Al E+
10% FBS 100 units/ml®] penicillin-streptomycin®] %4
RPMI 1640 Wi A & 37°C, 5% CO, incubator®l A ] &5} 53 0.9
wef S AZE EFL) 2~38 HEZL wjAZ vy T
t}. 94349 $ phosphate buffered saline (PBS)2.Z A& &
5 0.05% trypsm -0.02% EDTA (GIBCO, Buffalo, NY, USA)=
FAE AZE dto] dAlEd & 5 A" Azl )
UJJi SR MMEIL 1T FAHES & E6to]
75 mm” cell culture flask®] 10 mI® A F2 B8
FUstL A% 6~7Lminh At FatE A Aol AT
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CFH-DA (2',7'-dichlorofluorescin
diacetate) assay® ZA3tATH12, 19]. DCFH-DA (Sigma-
Aldrich, Saint Louis, MO, USA)&= Al X W &A44AF T 9
ste] g 4E 4 (dichlorofluorescein, DCF)*O‘ UPE‘H e Ao
Z o] A% A= °ﬂ go] BAsts ¥ SAFO =N
AE W %L*“} Te SAT & ATk /‘1] € 96 well cell
culture platee] £5-3 $ 2417t HjF3LL, PBSE A2

20 yM DCFH-DA & 74 welloll #53k4] 37°C, 5% COz in-
cubator®l A1 20%3t pre-incubationst F T, 7+ welldll Al &5
A8t 37C, 5% CO, incubatorol Al 1A1ZF wjFe &,
DCFH-DA<S §lef il Al Z& oA PBSE A2 £ 500 uM H0,
£ Agste] AZHEE DCF fluorescenceS excitation 488 nm,
emission 530 nm®l| 4] microplate reader (VICTOR3, Perkin
Elmer, Waltham, MA, USA)Z &4 3} T t &7 & (blank
7} control)& Al S tAl PBSE A 3}H, controli& 500
IM HO,& A2 & 383, blank & 500 M HO, 4] PBSE
Aestel ZA3H AT

MTT assay

W ¥ Al ZE 96 well cell culture plateol] 5x10* cells/
mle] §E=& 100 ul¥ BF3+4 37T, 5% CO, incubatorol] A
264N WS F A E AAT H 4 ARE AR 45t
o 7} welld 100 pl® #74sta, tzFod= A8 A PRSS
100 W® A7k, o] plate% gAl 37C, 5% CO, incubator
o A 48412t vl kst AT vl & MTT assay [4]E $138F 3-
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(4,5-dimethylthiazole)-2,5-diphenyltetrazolium bromide (MTT)
A 5 mgs PBS 1 mlE %<1 ¥, 10% FBS7F 8wl A
9 migh 3| 43tef 100 wlE H7FshaL 3~4A2F B3k O v Fted
MTT7} $HHEE s}t Wi dEE $ 444 formazan 2
;(4 0 7].E].OL6] 71- We]]o]] aizﬂﬂ Q;H o] ‘o‘Eg} ;(] ] OJ-CE
FeAA g & FE MTT7F A2 g WA E A AT
i 7 AAE 2 welloll formazan 24 & &3] A 7]7] ¢35}k
DMSOE 100 pl¥ #3F3te] 5~1027F ¥H-8-A 7 microplate
reader (VICTOR3, Perkin Elmer, USA)E 540 nmol A &3 &
2 243U o] FEEE MTIT7L Al o)A e &
< JERH, gt 7 welld] EA3tE A2 AE 5
ige

=

SHAE|

A2 33 N8 A P3td Mean + SEM (Standard Error
of Mean)2. 2 UEIY S 3, £4¢ A8 dolHe dz2ed 7
NEERH 92 A8 AR 2R testS AA Gt 4942

AssAa.
Za o &

LA J A FE0| AHME ¥ S35 &E Hlu

Ut 3 At Eo) QRS Table 100 WYeERARL
oot Fovuge o Sl FES 2L FFe #E3
S e =AY, 29 d 3 3 ESs YE LT Table
2 =ik 8l FRld AEe) TEE dEe MY doeR
LA ;2 Fo 4 AolE HAow FuUst FES] £
gE2 008 mg/kgl = U} FE(P. majon Bt} =L T
< el o o A A iE fo7 Aole B

Table 1. Proximate composition (%) of domestic and imported

P. major
Domestic Imported
Moisture 74.9+0.38 73.10.77
Crude fat 1.4£0.04 29+0.32
Crude protein 20.340.16 22.140.40°
Ash 1.240.05 1.4+0.04

Values are means SEM (n=3). p<0.05, significant effect between
domestic and imported

Table 2. Contents of mercury and lead (mg/kg) of domestic
and imported P. major

Domestic Imported
Mercury 0.08+0.01 0.02+0.02"
Lead 0.01£0.00 0.01+0.00

Values are means SEM (n=3). p<0.05, significant effect between
domestic and imported
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< Wl F(G. major)l A %D =AY FFE FF(0. fas-
catus)| A =} 2ABAT 2L FFoA M =&
Fo Uit $5& §FS nud 23 F29 FF2
P EFoA 22 007 2 006 mg/kgE FrfH o=
< FFe HEIL de] FFele F7E o4 Zolrt
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Fig. 1. Effect of acetone/methylene chloride (A+M) and meth-

anol (MeOH) extracts from domestic P. major on pro-
duction of reactive oxygen species in HT-1080 human
fibrosarcoma cells. 4, Control; , Blank; A, A+M 5;
l, MeOH 5; A, A+M 0.1; ], MeOH 0.1; A+M 5, acetone
with methylene chloride extract 5 mg/ml; MeOH 5,
methanol extract 5 mg/mL; A+M 0.1, acetone with
methylene chloride extract 0.1 mg/ml; MeOH 0.1, meth-
anol extract 0.1 mg/ml.
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Fig. 2. Effect of acetone/methylene chloride (A+M) and meth-
anol (MeOH) extracts from imported P. major on pro-
duction of reactive oxygen species in HT-1080 human
fibrosarcoma cells. 4, Control; , Blank; A, A+M 5;
MeOH 5; A, A+M 0.1; [], MeOH 0.1; A+M 5, acetone
with methylene chloride extract 5 mg/ml; MeOH 5,
methanol extract 5 mg/ml; A+M 0.1, acetone with meth-
ylene chloride extract 0.1 mg/ml; MeOH 0.1, methanol
extract 0.1 mg/ml
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Fig. 3. Effect of acetone/methylene chloride (A+M) and meth-
anol (MeOH) extracts from domestic P. major on the cell
viability of AGS human gastric adenocarcinoma cells. l,
A+M; W, MeOH; A+M, acetone with methylene chloride
extract; MeOH, methanol extract. *p<0.05, significant ef-
fect between the control and each extract.

Table 3. ICsp values of acetone/methylene chloride (A+M) and
methanol (MeOH) extracts from domestic and im-
ported P. major on the growth of AGS human gastric
adenocarcinoma and HT-29 human colon cancer cell

lines
Samples (mg/ml) Domestic Imported
A+M 2.77 3.35
ACS MeOH 1.18 2.53
A+M 2.79 3.35
HT29 MeOH 381 3.61
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Fig. 4. Effect of acetone/methylene chloride (A+M) and meth-
anol (MeOH) extracts from domestic P. major on the cell
viability of HT-29 human colon cancer cell. ll, A+M; H,
MeOH; A+M, acetone with methylene chloride extract;
MeOH, methanol extract. *p<0‘05, significant effect be-
tween the control and each extract.
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Fig. 5. Effect of acetone/methylene chloride (A+M) and meth-
anol (MeOH) extracts from imported P. major on the cell
viability of AGS human gastric adenocarcinoma cells. ll,
A+M; W, MeOH; A+M, acetone with methylene chloride
extract; MeOH, methanol extract. *p<0.05, significant ef-
fect between the control and each extract.
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Fig. 6. Effect of acetone/methylene chloride (A+M) and meth-

anol (MeOH) extracts from imported P. major on the cell
viability of HT-29 human colon cancer cell. ll, A+M; l,
MeOH; A+M, acetone with methylene chloride extract;
MeOH, methanol extract. *p<0.05, significant effect be-
tween the control and each extract.
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