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Study on Biochemical Pollutant Markers for Diagnosis of Marine Pollution

X . Changes in Oxygen Radicals and Their Scavenger Enzymes
of the Mussel (Mytilus coruscus) in the South Sea
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Abstract

This study was designed as a part of efforts to investigate the biochemical pollutant markers for diagnosis of
marine pollutions by changes in oxygen radicals and their scavenger enzymes of the mussel (Mytilus coruscus) in
South Sea of Korea. Protein contents in muscle of cultured mussel in South Sea were remarkably lower (4-14%,
respectively) than those of wild mussel in Pohang of East Sea. Superoxide radical activities in muscle of cultured in
South Sea were significantly higher 82~138% than those of wild mussel in Pohang. Hydroxyl radical formations in
muscle of cultured mussels in South Sea were significantly 9~25% higher than those of wild mussels in Pohang.
Superoxide dismutase (SOD) activities in muscle of cultured mussels in South Sea were significantly 16~28% lower
than those of wild mussels in Pohang. It is believed that significantly decrease of protein contents in muscle,
remarkable increases of superoxide radical and hydroxyl radical in muscle of cultured mussels of South Sea may be
used as a biochemical pollutant markers for diagnosis of marine pollutions. These results suggest that near-coastal
water as well as neritic water of the south sea might be affected by pollutant.
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' Corresponding author

276 / A3 AEsA



AFege e AT A egARY A A+

MoB

ABAA SEvee HES dd=se &
of AejA Y FAkxel ojulgt AHPHA FFE F
§ Fotslr] ] sy e @AY A7vt e 3
A=) Ut} (Kramer, 1994). sjF o Foll o3t shy Al
A9 #ae At MED AA=E A7g EA7} ofd
F gtk AF7Ae TG A8 o4, 18T F
g F &4 oo daMgt $HE BYAY, ol L
GEAEo] AHosA BT uirtel] FYUHHAMRE NFA
Al Az sart AR crted Yok 1 SN E
oA F U HEF T FAAEY 29 Y At A}
4 f 29 FEA 9l A 50%E siHEe 9
E83 17| Wl Awol niokel SFuely U d
& "8 A3 A wolEa Ao} o)

HFe 2He 3 2 A HAHETY LEEHY ¥
T2 AFgsta YA, ole FA4F 299 ARelre
2 & ook dAE Fa8 A 298 AE] o8A, ¢
vhu & AeEjA ] 4ES FerkE YEde Yol &
%9 FHE AEFE IS LEEAI 3 oyt
e wertE BF 2ARRYge AL
. .

g edEdel UGaA WRe A

T 90E ¥t ofdet S FBE) FFHte 2A HEH
7] AZ8t2 Y (Ellman et al, 1991; Holland et al,
1967, Grzebyk and Galgani, 1991; Galgani et al, 1992;
Bocquéné and Galgani, 1991; Collier et al., 1992; McCain
et al., 1996).

A S& o] et Ad 9 FAA WA (Choi
et al,, 1997a; Moon et al., 1997; Choi et al, 1997b), =t}
2] (Choi et al, 1997c,de) B Falte] A 3 FAlst
A) (Choi et al,, 199%8f,gh)E A8 2 3 #fUtde) A¢S
A% Aty L AAR A7E A mrhe] ey
AEFEHE o] 8T 299 24 (Hs 4 1997a),
Ao Agsty E471ME o83 HYege W (H
s} ok, 1997b) 2 QX9 AXEN0] I8 Yoy A
& AR E ALY (HF, 19980 5HEUT vt 9
o & 7oA e vzt Faiete] egAE YS9
& 71xd7Y d#ozM, FHA £l oA F{A &

T AHEsle] 8424 (oxygen free radical)2 &l
=24 g7 (hydroxyl radical), FHSA = 2z
(superoxide radical) 59 #44 4 (oxygen radicals)2
HAE Hrlslal, ok olf FAAe AMAEL (scav-
enger enzyme)24 ¥ &A = t]25Elo}A|(superoxide
dismutase: SOD) S} $4& 24 vlmstel ABeH ©
HAF] A4 7hsE Hrtstaa o)

x&e '=i§_! gl Cigixlio] =X

3% AR (Mytilus coruscus)e= AT OEN ety
ARd (Sachon), A&} (Chinhae), 5% (Tongyong), o
(Yosuyell /| Aj A st A4 TS, 1832 HELOEAME
L2957} g Ao Eajete 23 (Pohang)dlA A3
3 A9t 288 Zhz 199813 99 ~109 Aol ol 3007}z
A Fsta] AbgstST

59 2HER S Galgani et al. (1992)¢] ol ot
2Hzion, cwa gk Lowry et al (1951)9) W
of e} I+ W AZA BSA (bovine serum albumin)E
Agste EAFEAR 525 nmoN FREE FAsA
RBEAGAA ot DAl S P

S|EEA 2iojgel &

2424 (oxygen radicals)Z ol A 714 #Ado] 723t 3]
Z24] gj#d (hydroxyl radical)e Azt 5(1998g)e]
Yol we} BFFEAE AHESA 532 nmofd EREE
ZR3te] REPFAN A8 A dxre F3x9
#pol g ol gsto] A Y (nmole/mg protein/min)g 4

3.

O

THIAS e et £3

FHEAE 2ht)Z (superoxide radical)9] A4S Ma-
Cord et al. (1969)# Chan et al. (1974)9] Wlo) iz}
superoxide dismutaseg GA|E 4= = ferricytochrome
Co #4458 4%t & 01mM EDTAEZ 73
olaketZ 2 ol(pH 7.8) 420 o) cyanide®] ¥E7} 50uM
o] 5% & 20mM cyanide £94& 71§k 3 37T A 108
b hestdeh o] godol S8z 300 wsh 0.1mM

Korean ]. Life Science, Vol. 9. No. 3(199. 6) / 277



425 - Aol

cytochrome C 50 & Yol BFLTAE AHEdl 550
mmoll A FREE Azt det 28t o) 9 cytochr-
ome C9) & BEAFHASF 19500M em™ 2 A 4kstgch

EMMLO| HAHEAS BN £X
BANLY AAELEAN 71 F2F AAoEa
SODE42 Oyanagui et al. (1984)¢] Wgg <83 Az
F(1998g)e] Wl ot BAFEAES AHEEHY 550 nm
AN FRTE ZAsd EZAFAH A SHE 3%
3.

=AEnel Az

EE A¥4%e BA AEdtd FuA) EFUAE
AMSEE, 72t 23 F9A BAL Student's t-test
(Steel and Torrie, 1960)2 A A) 8} T}

I~

25 9 0%

BT 3 6|

HYToEA W A, A, 59, e 3
& 3R 2539 9L FL 239787 99
of ool MY He Bt TP AN FPo 2
%39 vode gae Bxroe oo 24sd v
s ®W Fig 1% 2t}

Protein content
(mg/g muscle)

©C =2 N W Ak OO N @

Pohang Sachon Chinhae Tongyong Yosu

Fig. 1. Comparisons of protein contents in muscle of
cultured mussel (Mytilus coruscus) in September-

October 1998.
*p<0.05; **p<0.01 compared with wild mussel in
Pohang.
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. Comparisons of superoxide radical(A) and hy-
droxyl radical(B) activities in muscle of cultured
mussel (Mytilus coruscus) in September-October
1998.

***p<0.001 compared with wild mussel in Pohang.
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. Comparisons of superoxide dismutase (SOD)
activity in muscle of cultured mussel (Mytilus
coruscus) in September-October 1998.

***p<0.001 compared with wild mussel in Pohang,
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