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Bioaccumulation of PCBs and DDE in cloudy catshark,
Scyliorhinus torazame, caught in four locations around Japan

Taku HORIE, Hiroyuki TANAKA and Sho TANAKA

Abstract

Only a few biology- and ecology-based studies have been conducted on the bioaccumulation of polychlorinated
biphenyls (PCBs) and dichlorodiphenyl dichloroethylene (DDE) in sharks, which are the top predatory fish. We
analyzed the concentrations of PCBs and DDE in the cloudy catshark, Scyliorhinus torazame, caught in four locations
around Japan. A total of 30 sharks were caught from Aomori Prefecture (8), Fukushima Prefecture (8), Ibaraki
Prefecture (7), and Tsushima Island (7), The ranges of concentrations of PCBs on a lipid weight basis in the four
locations were 0.40-1.54g/g, 0.41-1.6g/g, 0.69-2.4ug/g, and 0.54-4.4ug/g, respectively, and those of DDE were 0.077
-0.82ug/g, 0.17-0.63ug/g, 0.25-0.78ug/g, and 0.48-1.6ug/g, respectively. Among the sharks caught from Tsushima
Island, the concentration of both chemicals was higher in mature males than in mature females. During ovulation, the
PCBs and DDE may be transferred into the eggs of the mature female. The ratio of DDE to PCBs in the sharks from
Tsushima Island was significantly higher than the ratios obtained in other locations. This result suggests the recent
use of DDT by developing Asian countries located to the south of Japan. The ratio of trichlorinated biphenyls to total
PCBs in Aomori Prefecture was higher than the ratios obtained in other locations. The difference in PCB composition
in sharks from Aomori Prefecture could be attributed to the Kurile Current. The main PCB isomers detected in
cloudy catsharks were IUPAC Nos. 153, 138, 118, 180, and 187, The influence of toxicity caused by the coplanar PCB

(IUPAC No. 118) in the cloudy catshark is a matter of concern.
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Polychlorinated biphenyls (PCBs) X, €7 = =—)
HIZ I-IMEOERBBER L EEWOBT T, BHIER
BEBBRAUEC & > TEHH L2000 BEEIEET 2. 1k
FRRTEET, &, B, TLVHVRENIEE D b,
KCEETHEBM L BT, IR 7 4 v 27 O
RS, TRE, BERME, BEELPROEOREERRD
7o, TEMEE L TACABERF->Tw5s, PCBsic &
LBIEERIZ, A7 2— 5 O Jensen (1966) 34 Y n

7 OEA»SKREL, BT THspIzE N, T
DETWE, 196841 PCBs 2 HRWE & 72 7 & I HE
EHSREELT, RELHSEEE LY, 1972FCEEN
FIE&nTw3 (L)ll, 1977). BEFHRE L PCBs
DORET R, BEESHEEKCEEL w3 (HHE,
1985).

Dichlorodipheny! trichloroethane (DDT) X, @* ¥
7 IR ) THROBRHA E LTRKEIEAIN
7z. DDT b EHEANORWEEBE LEWEEE LD Z
Lo, REETREABZELEIRTEY, BHETH
1971 EESEIES i (BRET, 1999). Ly»L, F

20044F 9 H13H =28

%1 FEKFEEESIAERS (Department of Fisheries, School of Marine Science and Technology, Tokai University.)
*2 POTITBUEAKEBREHE v ¥ — R NERKERZEH (National Research Insititute of Fisheries and Environment of Inland Sea
Fisheries Research Agency.)
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B FETE, 2YE ORI L EEICLEREEIRS,
WIS AEI DBBERT TS TH S Z &2, RER L O
EPRKEDLDREZOBASRETHZ L, REYWE%
EETILOOBEMEERDPTEL TS I Lk EHEE
LhloT, SURBERINTWS (BRET, 2000).

EREOEDE C L 5EM~OFEGRE, EVPEER
B oW AL LIZMAT, ERROFTCORYEHE
FHEL, REERREO UIEYMCIEREEI N UEEI S
(FH, 1977) ta8h3, 0D, MEBHALEHEZIZL
B ETEIZERFERETIIN DLOBEBLETC TN, F
21, 1992FI24 7V TIWRETD/NY N4 Vv Tirsiops
truncatus ¥ NF T2 ¥ 7 Grampus griseus D REFEOES
X, FFCHEEDOEL < » 5 FBEO PCBs i s h, =
PHEDFIEIC BT b - T 2 AR TRR SN T3 (Cor-
solini et al., 1995)., %7z, 7XAUIERE 70 ) SN
TRIZABTIE, 1980F1 DDT 2 BEAKEICHKA
L, INBT V7 =2 —DRAREEERD RV E VREW
BS U AEEMESE 2 5 Tw3 (Gullette, 1998).

ZDESBEEPS, BRATRHEE L THo7- PCB %
WS 2B LT, [RVEBE Y « = VEEYOHEIE
IR I B S B AR RRE B (ERR1I3GEERE  58655)
20015 7 B1IsHIcfifTa h, §b¥ T, BH2158 s
W, HfTH2 SI5EOHMNIIC BT 2 UBEBED ST
W3, £/, PCBRDDT A 2S5 012BOREHEFHE
HYME D, S, HERAOREE, Bz ERN2BREO b
AT BT, BEMEREEAMECE TSR My 7k
WV G&H) (POPs :49) 29200455 BeHshshTB Y
(BB, 2004), 58, ZhLoORETOEMZERT
PEBHLEEZLND,

Y AJ|E, BREERBROBMCAELTBY, PCBs®
DDT D X 5 BEEEOD 275LME*BEBEECEREL T
WwarEzohs, Lrl, ZOWmEFNIPRL GFHE -
¥, 1974; BoRIE», 1976; &R, 1976; Butler and
Schutzmann, 1979; Corsolini ef al., 1995; Berg et al.,
1997; Lee et al., 1997; Serrano ef al., 1997), B9 A4
DEYER - ERRENHRCE D S ERBREIZ O W TIHIZ
EAEHRESNTORVOPERTHS., EEEDDH 215
LB LT, BRERETH 2V AEOEW¥EN - &
RERHRCEDHT, Z0ERBEEHI T EIL
i, Y ABOFRICHT IHES, KEZCEbLLZEYD
FEERL TV EERREOERRE 2 EET 2 Ero b, E
BTHDBLEZS,

& 9 ¥ X Scyliorhinus torazame X, + T ¥ X B
Scyliorhinidae IZ/&3 5. A%, JL¥EELIR O HALHE
»oBE, FE, 74V EVIEEE CELI AL, KE
100m BB ERT 2 EEROY A TH D (F¥F - FE,
2000). ZEREHRBINET, 2R 0cm B TR ET
% (Horie and Tanaka, 2002), A%Eix, EK955E, #H#E,
RS CTHRES NS, KEMELTHBEEhEZ L
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FIEEAERY, e, IWWDRTREREEINZIADIBD
EETH0% 2 ED TS (FAR, 1994),

ZDEIIC, bPIFAREREHICOML, YAEEL
TR L Z o CTIREIN L LOBERBWIRETE B,
BFFETIHEAZSHTHEL Y I X 2By, XED
PCBs & DDT OR#EWTH % DDE (Dichlorodiphenyl
dichloroethylene) DIGFHIRIL & 7 DER L2 S I
THZEEHME L,

2. MEEHE

nDE =B

e E LT, 1998FE10A»512H DI, ERERBIR
WTHEELERFCREES L, \FATE THRESNL
Mo 8 A (fF 4 @4, HE4EE ZRELL, F
72, 1998410 H ICRB IR A /T S ik (M 4 Bk, ff
4 fEfE), 19984 9 HzKIBIR G C 7k (B 6 1AL,
B 1), 19984 8 Hic RIBEN BT 7 @EE (3 E
&, B 4EE) &, FRENOWEETEREL L ERATE
£ (Fig.1). HEHAARRERE S CHEL TERE
CELED, BERICERE LEEREE LB 2T 7.
PEHCIIEEERICHEv> (Horie and Tanaka, 2000), Z:%5E2R
BORERID» & RBIRE2BE Lz, 27, 2D
HLCTEE2HEL, UMTOHETHEBENOPCBs &
DDE ®#I%E L 7z,

2) PCBs & DDE 0t & KU BHE

FigE<—X MRIZREYF 4 XL, 2-5g 2BEL,
IREAFY > 20ml 2N CIREEE S LT, BE%
NFYTHH L, 20%, #L28 (3000rpm, 105
B) 2fTo7TC, ~FVvERFYE7 I 2aERLk,
ZOMEIF2EITo, E561C, AR T 2 > 10ml &
ANFH 2 10ml 20 C 3EEEIRE 5 L, ZEK 10ml
ZTHUVAMERE S L, 008 (10400 sy
BEEIR L, ERUIeAFH Y EZEbETCa—F Y — -
IRV —F —TiglE, ZEL, BEEEL2HEL .
S, BAIES (1971) KREWT A ) ok R
Wz, ZORETRBHLEEERZ VAV T VI —AT
Ak a2k, BELECEEN X T VE
DEEBIUVZOMOYEYE2SBET 5 LickY,
PCBs DA 2D TE 5, B IDHETIEX, DDT R
#¥TH 5 DDE 13, PCBs LFEIEDEF 2R, DDT X
ERHZ DDE 128t $ 3. ZD7%, DDT &£ DDE &
E%DDE & L CERBICERTE 5, KT, pp-DDE
WOWTHEL, BE2=A75 22 (500ml) &L
T, 50ml @ IN-KE{bAH Vv Axy ) —VEER (KOH-
EtOH) #i0z, YV —Ev bpHE%2DU80°CT 1 KR
U7z, MEBSCCIEE 2 THHIL, o UDEREK
(50ml) &~FH> (G0ml) BANTBWIZAF—TESH

RIBRFACENREEFER
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Fig.1 Map showing the sampling locations of cloudy catsharks.

wa—1b (300ml) Wiz T, S5 MIEES LTAFT >~
WHEA LTz, T2 LIESSHE LR, KEZET, &
SIZFREEK 50ml &Nz TARBEAIE 2 3 [E{To 72, wih
DFED, TYNY a VEREL, KELERIEIAFT
EBoEINE2FEL 72, BURL7ZAFY VEOREINE L
1595.4%TH Y, RENFZDOWTIE, BEOFERCH
EL%, Xig, EILIeAF Y @EREF VB 7 7201
BLT, o—FY)—- 2NRV—F —TEFEL-.

YUBTNEZ & BHE - BEIE A7) LC-SiH
— MV w ¥ (Supelco, inc, LFA—rV v LIET) »
AwTNFa—b~v=FR—VRETToMk, A—bV oY
Bty Qml) TariF4yvya=r7LT, PCBs &
DDE 2 &L ifE LicAF Y| (Iml) %, »—1H Y
Y YREML, YV AFNVEERES SR, Z0%, ~FY
> 9ml 2T Z L2k - T, PCBs & DDE % & {43/ &
Blze, ko —F ) — - INKRV—F—TEBLT, &
B % 1-1.6ml iz L7z,

F¥ ) —HFA, (HP-5 crosslinked 5% phenyl

F25E 25 (2004)

methyl silicone, 30m, 0.25mmID) %% L 72 GC-MS
(FAZ7ua~< 77 78E5HEF Hewlet packard-5890
II, 5972) CHRHEBEH 2 ATV v bV XEAL, SIM
(Selected Ion Monitor) %€ — N T PCBs & p,p’-DDE %
EME - ER' LTz, OWMEFRIUTOEY THhS, 47 L5
Eix, 60°CT 14AERE, 15°C/min T180°C % THIE,

e T 5°C/min T300°CE THIR L, 2 oMERELL. &
FREEABBDOWREE13280°C, e 23553 5 #5312 300°CD
BEEZ2F, GC-MS D4 ¥ —7 = — A2 §9190°C
DBE R B, PCBs ik, 3, 4, 5, 6, 7, 8 LR KEE
WAL T, TN OEEL m/2256, 292, 326, 360,
394, 43012, DDE i& m/z318 W EL CF T hEH L
7z, SEIEEWCHWIAFER I, PCBs OFE#ED £ 70—
JVELE D KC-300, -400, -500, B X ' -600 = Y EES
L 7z lppm ~F ¥ V¥ £, DDE 0= #E 5 @ 500ppb ~
FYHUBERER W, &8, PCB & DDEEEIE, Zh
ZTHEEEROHRM OV CEENI2WYEOERL LT
Rz, Fio, EEREITOCHY, FEYVIFAALTEH
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B L 7-3$hz, PCBs & DDE OFEE®E 2 HRIML ToE
INGABR % 3 EE DR LTz, EEI956 UL EDEIESE S
HEERRIFTH-o T,

3. #® R

1) €K& PCBs &4 U DDE mBg%

EHREOHBACIEESEEIL, HHEZILZTNTIL0.6-
36.0% & 12.2-50.2% T » - /= (Tablel). FFIE AR ©
PCBs 1%, MET0.49-1.4ug/g, HET0.40-1.5ug/g,
DDE ¥ 11X, T 0.14-0.81ug/g, HET0.077-0.82ug/g
Thole, BOIKA® PCBs £ DDE BE1Z, £bicd
£ 152mm ORFEAPRHEL, £F 470mm ORANER
BfE% xR U7 (Figs. 2a and 3a). D PCBs EEIZLE
33lmm, DDE EE iz £ £ 205mm O kK AN RIE T,
PCBs & DDE X & b 124 E 501mm O B A 5 E
&Lz,

BEEROHBAOEESERIR, HHEZThZh T35.5-
52.0% & 25.7-50.2% T & - 7z (Tablel). FFEHN O
PCBs i & i3 Jtff  0.42-1.3ug/g, i T 0.41-1.6ug/g,
DDE i B 13 i <, 0.20-0.63ug/g, T 0.17-0.63ug/g
Thotz, HEOFENO® PCBs & DDE &%, L bicge
£ 386mm ORBANRET, £F 43mm OREAVRES
fE%R L7 (Figs. 2b and 3b). #® PCBs & DDE &
i, &3 IL£E299mm OREANRET, £842mm
DR EREEE T LT,

KBROFBAOIREEEFIL, HHEZLZTh T28.8-
52.0% & 36.2% Td o7z (Tablel). AFMEPI®D PCBs i
B, MET0.69-2.2ug/g, it T2.4ug/g, DDE K i
HET 0.25-0.78ug/g, HETO0.71ug/g TH -7z, MO
O PCBs & DDE & X, & b 1I24&E 433mm DAY
RIET, £ 430mm OFANREEEZRL 7z (Figs. 2¢
and 3c).

NEOHBRNORESERIR, HiEzhZnTI18.4-
46.2% ¥ 31.4-40.2% TH -7z (Tablel), FHEAID PCBs
BER, WMETO0.54-0.99ug/g, HET0.81-4.4ug/g, DDE
BEIZMET, 0.48-0.72ug/g, HET0.53-1.6ug/g TH-
7z. MEDFFIEAN® PCBs & DDE ¥R 1X, & b X4 354

mm DERFEAPRET, €& 420mm OFAIKEEEZT
L7z (Figs. 2d and 3d). /#® PCBs & DDEEEIX, &
HbREE MMM ORKAVRET, PCBsEEIR£2R
421mm QK ADS, DDE BEII&R 432mm ORASEKES
EERLTz,

btz oo, BT PCBs & DDE BE ¢
3E, WEDHOBANHERE L bCHWRERZR L.
—7, REOREACHDOKATIE, IEH I PCBs
EEIZIZEAEZEDL ST, DDEBESRLLEWERZ TR LT,

2) PCBs & DDE ;EEDR%

LW T OFEN® PCBs (X) & DDE (Y) BEOD
BRI DWTHT Uz, BEBOBERY o M D H ¥ THE
2T 7208, AhoERics v T b EEZEEBR1E
Hoh, UToRRSEshT: (Fig. 4).

FHHE: Y=0.64X—0.12 (r=0.881)

BEE: Y=0.41X—0.26 (r=0.983)

FIRE: Y=0.18X+0.25 (r=0.882)

B Y=0.39X+0.23 (r=0.924)

FNZNOEEHET, BREHFOEE LUIFIZo» T
DB T o7z, BEREBEOEFREERIEEER, RRE,
HEOWITNOERERE b, BEROES CERLRENLT
»oh (@5 Feal=11.11, kb Fcal=20.22, »&:
Fcal=13.21, P<0.05) & -o7-.

BEELFREORBERICIEEREZRID >R »
27z (P>0.05).

7z, MEOEBERICIZ, EERLRBELESIZE
BErERBRDongrol (P>0.05) 25, YIFEZzhz
NEBLRZERROONER>T: BEE : Fcal=8.28,
WHRE Fcal=6.89, P<0.05).

3) PCBs #85X

PCBs i3, H#&FE T55-68, RERT66-72, KRR T37
-71, M T59-65E T i L 72, PCBs OHEEP, &
HEROZHBRCEHEENR s o778, HEDDY
T PCBs $HEE I D W THEHT L 72,

PCBs 2Bz 3 2% PCBs FiEGOEIS 2 HE D HE
TRY (Fig.5). BEHE b2 6 BILEEYBRE L H L

Table I The PCBs and DDE concentrations in the livers of sharks from four locations.

Location Aomori Prefecture Fukushima Prefecture Ibaraki Prefecture Tsushima Island
Date October-December 1998 October 1998 September 1998 August 1998

Sex Female Male Female Male Female Male Female Male
Number of specimens 4 4 4 4 6 1 3 4
Total length (mm) 152-470 156-501 307-443 255-442 390-470 450 322-420 347-432
Fat in liver (%) 10.6-36.0  12.2-50.2 35.5-52.0 25.7-50.2 28.8-52.0 36.2 18.4-46.2  31.4-40.2
PCBs 0.49-1.4 0.40-1.5 0.42-1.3  0.41-1.6  0.69-2.2 2.4 0.54-0.99 0.81-4.4
DDE 0.14-0.81 0.077-0.82 0.20-0.61 0.17-0.63 0.25-0.78 0.71 0.48-0.72 0.53-1.6

36

RIFR OB



a)
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Fig.2 Relationship between total length and PCB concentration in female (@: immature, O: mature)
and male (A:immature, A: mature) cloudy catsharks from Aomori Prefecture (a), Fukushima
Prefecture (b), Ibaraki Prefecture (c), and Tsushima Island (d).
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Fig.4 Relationship between the PCB and DDE concentrations in the livers of sharks from Aomori
Prefecture (O), Fukushima Prefecture (A), Ibaraki Prefecture ([J), and Tsushima Island (X).
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Fig.5 Relative composition of six PCB congeners in the livers of sharks from four locations. Cl,
indicates the number of chlorine atoms.
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Fig.6 The PCB isomers, IUPAC Nos. 118, 138, 153, 180, and 187, as a percentage of the total PCBs in

the livers of sharks from four locations.

Zh o, BRETH.4%, BE R T43.3%, KWE T
45.6%, XMETLT. 4% TH o7z, HWHEE 305 5 HRE- 7
PCBs D &5 & 11X, 2h#h 21k D37.2%, 35.5%,
36.2%, 21.0% 7T, XMETIZ, Mo 3K TEVE]
BEThHol., £, EBHRETCRIEMEEDOEED
4.1% L, ErOEBICHATbhIMrIcE» o7,

PCBs #& 1343 % E5 5 k45D PCBs OEIE % ¥ 51
wwird (Fig. 6). &¥BEL & b1 EE % PCBs %43 1%, 6
Hk{bE&% o IUPAC No. 153 (2,2,4,4',5,5-HexaCB)
THEHRETI8.9%, BREIET19.2%, KMET20.2%, Xf
B T23.6%, x5, BHRR BERE, XBEIX
IUPAC No. 153, 138 (2,2,3,4,4,5-HexaCB), 118 (2,
3,4,4',5-PentaCB), 180 (2,2',3,4,4’,5,5-HeptaCB),
187 (2,2,3,4',5,5,6-HeptaCB) DIz &k 12 §® 3%
PCBs DEIEWE L, FESROVL I TEREN KD
48.5%, RERH%9.2%, KIWIR50.5%% iz, ZD3
¥R T, PCBs OFERSICHEEZEVIZR S5
7z. %t B Ti¥, IUPAC No. 153, 138, 180, 187, 118 ®
IEwz 2k ® 2% PCBs DEIGWE L, ETES KO
T2 D58.5% % 57z, XKD PCBs ik iE, &0
3 ¥ IC -~ T TUPAC No. 180 & 187 5% 2 & 05E
Bio IE,

4.

£

E-%

1) PCBs & DDE 054k

A &M L7z PCBs ¥ MFH I, 197248 17504 L
TeB/IEB DA Y X Mustelus manazo 0 PCBs ¥ 22-
TT0ug/g GHRE - i, 1974) CHARTED TEWETH

40

% (Table2). LiL, IhETHRESIN, HEEE
¥BED 6 ¥EEI3ED Y A 48O PCBs 2 E 0 &%, »+ Y
TEEEMD 7 N5 AW X Etomopterus princeps @ 0.015
ug/g > o EIYEIR D € I ¥ Y X Centrophorus fabricii D
3.3ug/g DEHTH -7z (FWARED, 1976, &K, 1977,
Berg et al., 1997; Lee et al., 1997; Serrano et al., 1997).
KEOHERIL, HEOWERTH 2H/HFB DK ¥ 2 &R
<, AEEEREBROY AEEFE, bLLBFETH VAR
VThHDHEEZ O,

2) PREERRE X PCBs & & U DDE (RS{%

AfED PCBs & DDE Iz & 2 B4V ~UL % 3k © Hig
T5E, WEMOBORK A, fi¥ERcl~TPCBs &
DDE & b IZEWEER LI, 7Y T4 VA & OHRE
HWAEY DM DHE, BN O PCBs 0% LY)H I,
2@ L THRAABEMR S h, MERBLL 72D PCBs 12
BT 3 2 L& SN TWwB (Tanabe ef al., 1986),
—F, WHKBEEORED T 77V /¥ X Squalus
acanthias TlX, FALII2 5 PCBsBH I TWw 3
(Butler and Schutzmann, 1979). AR IZIFED Y 2 T,
EINZ 2 -3 AMOMBET, —EIZ1.5gHiBoI% 2 @
EEYN4 3 (Horie and Tanaka, 2002). &HZETOMEDR
AOFEIX 225-488g TH Y, —EIDEINC BT 2 JER
DEIEIL, HED0.6-1.3% ICHET 2., DI s,
HEZEESC X D IERME 2N R T 2 L E 2 oh, T
DA, MO XS CHERMEOHELE M fTbhxwizd
2, MECHARTERETER T LEZ NS, HESM
TEELIERY Y X M. manazo TlX, FAWCERT 31T E
BRENEL, ERAEERB/NELS 233N TWV3

FRUEAFAC BN FHA



AAEIEO 4 @ CERE LI N TR, Scyliorhinus tovazame, © PCBs & DDE OERFSE

Table2 The concentration of PCBs and DDT in sharks from previous reports.

Location Species name n PCBs (ug/g) DDT (ug/g)
Coastal water
Tokyo Bay (Shinma and Shinma, 1974) Mustelus manazo 7 22-770
Oceanic water
East China Sea (Takagi et af., 1976) Squalus mitsukurii 1 0.37
South China Sea (Takagi, 1977) Loxodon macrorhius 1 0.83
Karolin Islands (Takagi, 1977) Isurus oxyrinchus 1 0.40
Alopias superciliosus 1 0.084
Carcharhinus plumbeus 1 0.11
C. albimarginatus 1 0.10
Deep sea
Suruga Bay (Lee et al., 1997) Deania calcea 2 1.0 0.91
Davis Strait (Berg ef al., 1997) Centroscyllium fabricii 9-10 0.55+0.26* 0.96+0.64*
Canary Islands (Serrano et al., 1997) Centrophorus squamosus 1 3.3
C. coelolepis 9 0.060-0.49
C. cryptacanthus 1 1.0
D. calcea 1 0.038
D. profundorum 1 0.56
Etmopterus princeps 2 0.015-0.87

* Mean+SD

(Yamaguchi ef al., 1998 and 2000). KEOMUEHLSE
b, BRE>EBRSKBE> HEWOIHIZ/NE S &>T
V2% (Horie and Tanaka, 2002). AfAaETIE, KL
RN T 2HEMEEDE G 1 E { (Taniuchi, 1988;
Horie and Tanaka, 2000; $8T « e, 2002), MERkEUC
BT ENLT 2 LEZOND, 2D, R
BoREO#tz L bw, FEOKRE LT 528, 15
L3R 5 A NG B0, FHERICEDY
RAENDIERYEOREIIENTS EFLONE, DI
Eb, WNEMHMO TV AL, MR REREIZND
W THE L, B ORE X 0ET 27201,
PCBs t DDE D EEREML I Z e B8F 2 s iz, —
77, BRSO 3EROMEAOHIRE X, HEEETb
THOEBOLEZETH o 7. SO EIMEERS D v
ez, FRFHHHIA TRV H5, HERREED
BRESNEICHRTERPHLTH 22012, HOBENIFL
AEEMLTORWI EREBEZ SN, TV RXDER
PRERE, ENEY, HFEVEOEANOWYALE
b, BEINCHESHHER Y, XSl FAENILETHS
EEZ onTe,

REATOPCBsBER2HEKT % &, XEOHEZRAR
BREENIZIERIVY NV THEeEZoN, TP R
2, BRNCBT 257 X a4 A Cephaloscyllium umbratile
(Taniuchi, 1988; 38T « H, 2002) %, ¥EY ¥R Galeus
eastmani & =K > ¥ EY Y X G. nipponensis (Horie and
Tanaka, 2000) OBRMY & FAKCHERIRNKT, EEEDOE
YEtiie, FOWMBRCERT AL REYMEHEL Y
rEZONG, LoT, FEOEHL L5 FUEMOER
Rk, WERIc k> CTEZICER ST, Av~nThsb
Ezoni.
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3) PCBs & DDE BENRSF

PCBs £t DDEBEDOMFE % A4 % & (Fig.4), PCBs &
FEOEMMfE> T DDE BEXEWHBECHEML 7z, #4545
B ORER, JMEMOD b7 ¥ 2 RoERIcibrT,
PCBsEE X3 2 DDEEEBSERECE» > 2. DDT
=2 V7RO ICEADRLETWEZICERE N
TR GEEF, 2000), HALHMTHREL -REEAH
DO DDTEEE, HEOFEAHTE Y (wata et al.,1993).
Fie, MRS TEEL YL (Katsuwonus pelamis)
O DDT BEZ, By, By i HEREOLOVEH
{ (Ueno et. al., 2003b), HABIATEELI ANV AL
(Todarodes pacificus) THHEED S DHE L, KEH
DBEREREBL TS (Ueda et al,2003a), ZDL>D
2, BEAOREFHFED DDT 28, BHRPOEWC L > TEFT
n, FEERTRIECERTANERD NI AICED
HEBNHNTHWBEDOTREVWHEEZL SN, £, BF
BONZF AT, PCBsBEDOEMIZHS DDEEED
HMmBEroEictbtrRTKE { (Fig.4), PCBs &
DDE OB R EESMOIEFRICHRTELEZ o TWE Z R
Erzehl,

4) PCBs #Em

frig s S /- PCBs Dl 2T % &, B
BTk 3 EbETY, BTk 7HEbEYRDS, o
BRICHANTEL ko . BRERR AR, t¥FE
X o TRF Iz 2 EMMENELR 2720, AT L OHEMN
DOEHYE IIHERENEL, ZOERIEEYE COR
FEOZVERES MR CEZCRD, ZOER»L,
BA Iz T, BAREERB KO PCBs fAL I EE R
SBREL TS (HZI, 1988) La3hnz. BEHREDOLS
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WL B HPEZ -H Y 2

PRBERTHIBEHOEELZIT TCni D, EER
RADEL Ko TwB I EBEL SNz, £z, WEMHD

FNIYRIE, BHRELIFEORSRRILT, BEERS
DBEL ol ZeBHBEZ BN, ZDX S BHEEOEHIC
X PCBs & DDT OBENTOEENZOWT, $B I DEE
WMRFEESLETHD LEZ NI,

FEEMEEZ, Thomstd IUPAC No. 153, 138,
118, 180, 187T, #£WL T—FH DRV ¥ YHED 2, 4,
SALCERPBRT 2BELE L Tniz, AL CHE
Li=h VA (K. pelamis) B WTH153, 138, 180, 118
MBEBLTED (Ueno et. al., 2003b), PCBs®> &, =
noOEEENPERFIEZLPT W LBEDbNS, %
7z, TUPAC No.118 i34 1 4 * ¥ >3 (Co-PCB) O —
BTHY, ADWEIL: POEERENRSINS,

iR

EHREBEO N7V AORETRE, THEILKEMRFEHERE
EMEEEE AFERRKIRTEBVIEE2M->T
WeRE, ELTWREEEE L. BEROEETI,
BEERA/ EREFBOEH BROIHICIVERET
EEX L7, TMEORETE, 777 7—NVERE BR
EREEARIZUCDBED L &, EAMME AtsE
BROZHICEIVHEL T : L, JEWMORE
g£7i, IWNRMEKESREEERBIER IHOERD
CTHAHCEIVBEEL TwREE L. REORECTH
FInietinie AR L BE - L2 T,
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