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Study on Endocrine Disrupters in metropolitan rivers and
Tokyo Bay (4)
— Endocrine Disruption in wild fish and concentrations
of plasma vitellogenin in male Grey mullet —

WANAMI Kazuo, TAKEUCHI Takeshi, MIYASHITA Takehiro *

* Associate researcher
Summary

Fish were collected in Tokyo Bay (8 species, n = 1213) to investigate the histological condition
of the gonads, and plasma vitellogenin (VTG) concentrations in male Grey Mullet (Mugil
cephalus) were measured. Gonadal abnormalities (testis-ova) in male were seen in three
species; Mugil cephalus (three out of 23), Lateolabraxa japonicus (five out 31), Conger myri-
aster (four out of 328). The VTG concentrations in some male Grey Mullet collected in urban
area were higher than 10,000ng/ml. The concentration of estrogen in Tokyo Bay was investi-
gated. As a result, the estrogen of the waters in urban area near to sewage plant was a high
concentration compared with the offshore part. These results suggest that male Grey Mullet
and other species living in Tokyo Bay were exposed to estrogen and estrogen-like substances
from the sewage disposal plants.

Keywords : Estrogen, Estrogen-like substances, Fish, Testis-ova, Vitellogenin (VTG), Tokyo Bay
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L, AMEIZ 4~ 13ng/ ¢, BHIAIE 7 ~ 25ng/
¢, CHusIZ 9~ 20ng/ ¢ THolze FARUHEE DR
WAKIZDWTIE, ELISAEICE BT A Oy AR
V. RIABEENT 17 ~ 25ng/ (. ZHLE I
18 ~ 28ng/ ¢ . WHETALEEEIZ 21 ~ 25ng/ ¢ TH >
7zo LC-MS/MS {EIC K 2 [FEMEEIL. FR7 IR
16 ~23ng/ ¢, ZHNEBFIL 6 ~ 24ng/ ¢, RHHT
WLERE 16 ~ 55ng/ L TH - /=,

DA D & 51T FE I O A A &R KL 5 R R
EOTZANOT AEABETH >z, PO HENE
cdh A, B, CHIAIZ, Wi dHimeEic FKRLHE
BdH7D, FARMEENS QT2 sOy 2 BN
REWEEZASND, B D TilhR7=z& D1z, W)k
OITZ X AEHMRE (ELISA L) M 10ng/ (%
AL EHEIMIEIEWREOE T O = 2EAT 5,
RIMAA EAMBRIANOT > OFEEZITHET
UL, RS FKUE S OR KT T IERED
ETOF5 2 &EAIELLXRNNVICH D ENVNZ S,

—JF. HEHNBOT A Oy AEREEIR. A,
B, COEMMITIEND LENETH 57z, ELISA ik
K BITA hOF AERAEIR. 0.1 ~6.6ng/ ¢, LC-
MS/MS EIZ X 2 FERGREEZ. 0~ 0.5ng/ ¢ TH>
2o WEBHFHEMASD S B IR NOY AEHBRENE N
MWAlX, ST.23 THo/=A, ZTIUIKRYT IHULIEE DK
WARPNB RN S HRICMIET S 2 &5, FK
MEBZOFELEZ NS,

REBDONP N <EALEWEI A MHTFsnT
Wb 4tFA I FINT ) =)V 4 /)T /) =)D
WERRELR6IRT, 4tF7FIN 7/ —)LOH
ERAMEIE 150ng/ 0. 4-/ Z)V7 =/ —)V OHE K
KIEZ 880ng/ ¢ THoiz, TNHIF, WTNHIPHT
MIBZOBIRK TH > 7o BREBITE DAY ORI
EFOr7 = EANERICE S 72K PR 11,600

X6 /D7 /- IVEOATERR

(ng/L) (ng/L) LC/MS/MSE _(ng/L)
BEAIN F b N A=A OFNTT/— 4-/ZNFT/~)b  |TAPDTERIEE (E2REH)
38 |A KHRFES 20 90 8.9
38 |B EREE 20 470 19.3
38 |C IRRFNE 50 380 20.1
3R oI 60 540 16.9
3R & BT 30 610 226
35 BB ALY 150 880 54.9
3B BNy 30 90 38.0
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2004 % ELISA (ng/L) LC/MS/NSE_ (ng/L) — R H (mg/L
2 D 25D
i ] ﬂﬁ;} T AN 1§?n %ﬂi? AR lgﬁm
No. BRER |# & 0 m|rabuyy| 70 | vr |\rxfeml 70 | v |7 AEA] D | TN | NN
WA (B2 iR (E2
) HuE)
1|7B128 |A KHKXKFEES 39.9 19.9 19.9 25.3 2.91 32.8 11.8 8.7 110.81] 8.71
27128 |B EXES 33.4 14,1 19.3 19.3 1.34 21.6 7.2 12.1 ] 8.26 | 0.48
3|7TE14H |C THEREDE 35. 4 11.8 23.5 18.2 2.85 31.6 11.4 8.8 | 6.76 | 1.46
4 |7H128 T o W LR 42.6 15.2 27.4 22.6 6.32 60. 4 22.6 17.3 | 18.19] 11.99
578128 B 37.1 11.4 25.7 18.4 1.29 16.9 5.8 14.3 ] 9.26 | 0.61
6 |78148 5 0T LB 8 41.6 18.4 23.1 24.7 4.20 65. 3 21.8 13.1 | 11.19] 2.43
7 |7H14H B LR 32.4 2.5 30.0 10.6 0.37 7.77 2.5 10.9 | 9.71 | 0.43
S[9AIH |A KHEFES 30.5 3.7 26.7 11.0 0.90 9,65 3.5 5.3 | 5.49 | 3.89
9|9B1H B isRiEE 44.4 15. 1 29. 4 23.0 3.35 27.8 10.9 12.3 | 13.02] 5.21
10[8H30H |C TEREDE 41.1 7.0 34.1 16.2 1.56 25.7 8.5 8.7 | 5.60 ] 1.30
1191\ TR 5 LY 35.2 10.6 24.6 17.2 1.57 16.4 6.0 11.9 | 10.70] 7.43
12198 1H ERGEUBES 42.5 20.7 21.8 26.6 3.68 29.3 11.6 14.9 [ 15.27] 6.17
13|8H30H AT LG 38.9 14.1 24.8 20.8 3.14 46.3 15.6 10.7 | 6.13 | 0.28
14|8H30H T 23.2 8.5 14.7 12.5 0.33 4.23 1.5 7.7 | 7.35 | 0.56
15121 |A KEXFER 41.3 19.8 21.5 25.6 4.73 29.6 12.7 6.8 | 8.59] 6.29
16J12H18 [B &KX 43.5 20.5 23.0 26.7 6. 54 66. 4 24.5 9.3 |15.26] 9.02
1711290 |C THERXREDE 38.7 9.1 29.6 17.1 4.52 45.6 16.8 4.6 | 5.25 | 2.54
18[12H1H Bl LIS 40.2 19.2 21.0 24.9 1.99 29.3 9.9 13.0 | 10.37] 5.12
19]12A11 2L 45. 8 21.9 23.9 28.3 5.19 68.0 23.6 13.0 | 17.35] 9.79
20{11 5 29H U] LB 41.9 16.8 25. 1 23.6 4,28 57.3 19.7 12.5 | 13.52] 6.62
21{11H29H 2 76 LI 38.0 5.8 32.3 14.5 1.60 31.1 10.0 6.5 J10.14] 1.18
22{13A3H |A KHXFHEE 35.5 8.3 27.2 15.6 3.48 19.9 8.9 7.3 J11.69] 10.34
23|13H38 |B EXiEwm 38.8 6.4 32.4 15.1 4.04 56. 7 19.3 10.3 J17.20] 10.40
24{12828H IC {LEXEDE 38.2 12 26.2 19.1 8.97 41.1 20.1 7.0 | 7.22 | 4.65
25|38 3H o LY 37.4 13.8 | 23.6 20. 2 6.31 39.4 16.9 11.5 | 23.07] 22.82
26|3830 ERGEBEY 37.4 10. 1 27.3 17.5 4.85 65.9 22.6 14.3 | 22.10] 13.42
27128 28H W] ALEES 40.8 16.8 | 24.0 23.3 21.4 124 54.9 13.8 1 15.8 | 10.7
28{2H 28 H B G LR 41.8 12.2 1 29.6 20.2 7.80 112 38.0 7.8 112.21] 3.06
29|]7H12H |*ARHXFES 5.8 0.9 4.9 2.2 0.60 3.78 1.6
30|7H 128 |*BEXi#&r 6.1 1.8 4.3 2.9 0. 40 4.99 1.7
I[7H14E [*UIEREKENE 5.7 1.1 4.6 2.3 0.63 5.03 2.0
32]112A1H |*AKHRGFIES 5.7 1.2 4.5 2.5 1.20 7.36 3.2
3312818 |*BEXi#%E 5.7 2.6 3.2 3.4 0.00 15.0 4.1
341129 |*IIERXENE 5.6 0.8 4.8 2.1 0.62 3.75 1.6
35] 7H ST. 2 3.1 2.5 0.6 2.7 0. 29K 0.62 0.2 7.5 | 2.88 | 0.46
36| 7H ST. 3 5.3 2.1 3.2 3.0 0. 29K i 0.97 0.3 7.3 | 2.24 | 0.40
371 7R ST.5 1.7 2.2 0.0 2.2 0. 29k 0.81 0.2 6.9 | 2.69 | 0.50
38| 7H ST.6 1.8 0.1 1.7 0.6 0.20%i% | 0.29%im 0.0 6.5 | 1.73 ] 0.25
39] 7H ST. 7 3.6 0.1 3.5 1.0 0. 29 A 0.36 0.1 7.3 [ 1.71] 0.19
40| 7H ST. 8 4.8 1.2 3.6 2.2 0. 20 ki 1.02 0.3 5.8 | 2.15 ] 0.59
41 7H ST. 11 1.7 0.1 1.6 0.5 0. 29 A 0. 29 Ay 0.0 5.7 1.78 1 0.36
21 78 ST. 22 1.0 0.1 0.9 0.3 029K | .29 0.0 5.5 | 1.01] 0.17
431 7R ST. 23 13.3 4.1 9.2 6.6 0. 29 Kl 1.87 0.5 7.5 | 4.35 ] 1.9
44| 78 ST. 25 1.5 0.1 1.4 0.5 0.20 408 | 020 ki 0.0 7.7 | 1.78 | 0.40
451 78 ST. 35 1.7 0.1 1.6 0.5 0,294 | 0.20 Al 0.0 4.4 1 0.70 | 0.13
46 18 ST. 1 3.7 0.1 3.6 1.1 1.9 [ 1.48] 0.48
471 1A ST. 2 9.3 2.5 6.9 4.3 2.4 [ 2.71{ 1.37
48] 18 ST.3 2.3 0.1 2.2 0.7 1.7 | 1.40 | 0.47
49 1A ST.5 4.1 0.1 4.0 1.2 2.2 [ 1.99 | 0.80
500 1A ST. 6 2.1 0.1 2.0 0.6 1.8 | 1.35 | 0.42
51 18 ST. 8 3.9 0.1 3.7 1.1 2.5 [ 174 | 0.64
52 14 ST. 11 1.9 0.1 1.8 0.6 1.9 [ 1.28 ] 0.40
53] 1A ST. 22 1.2 0.1 1.1 0.4 2.4 |1 1.08] 0.23
54| 1A ST. 23 6.8 2.3 4.4 3.5 4.6 | 5.67 | 3.55
55| 1A ST. 25 1.3 0.1 1.2 0.4 2.2 11.36] 0.56
56 18 ST. 31 2.4 0.1 2.3 0.7 1.9 [ 1.84 | 0.70
571 1R ST. 35 0.1 0.1 0.0 0.1 1.9 1 0.82] 0.16

) * I No.20~3AORAHIXEH MBE (ng/e) DIE.
ST. 1~ST. 351 R HMEEt B OB, —REE O, FRI6EEKEHEEONERE
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ng/ (. mAREEMREREL6,080ng/ ¢ THD 12, T
nNoOTENS, 47/ —)oETFar=>
FEAENDEBEINS NSO EHAIENS,

IZ O 3K NSERICEBITTAZE 1 2

ENHIENT NS 72D, —HTIiZd 2 H5ER D R
FEZFTo/m. £SHIIRTERY, ELISAEIZEL ST
Z ks AER#EE, 2.1 ~ 3.4ng/g. LC-MS/MS
FICKDT A hOFERBEIX. 1.6 ~4.1ng/g Th
S. INHSOEREFTOIZ MOy UNAHEICEER
KIFTEBZIDONWTIRSHBRA L ThEZN,

4 BBbYIC

2002 NS 2004 4R HE F CHR PN E R A D 7K 8
THREZRHL T, AEBROBRET>7Z. MLk
fEOSBE, BT, AXF, X7 F IHEOHEITHKHIP
MROH SNz, BRI ORIV DONWTIE, EWFE TH
I NZERICEZ<BO SN, BRI OmEHoE
FTOFZCEBELEZE A, ERIBORBER Z1E. I
BVHOHERIICTHRTELLEHVWRETDH S =,
2004 FEEIZ T /KERETIE. LCMS/MSEIT X
HIZA MOF EMMEIZ. FAKUEY 6 ~ 55ng/
¢, FEWEL 4 ~ 25ng/ 4. HEWE ND ~ 0.5ng/ ¢
Tholz. 2003 FEMETHHENBEOTL A hOy >
TERREIL, FARUBEIGEFEL NV TH>7z, 5 1D
12, 16ng/ ¢ D 17 B-TA N T PF—)VITAY /1% 5
TL. BRI RET I EZ2He ML, Haq
W WIKO T A bos A ®EDY 10ng/ ¢ LA T
HHEHBEOET O Z DR EET HEMIA SN
Dy TNHDTEMS, EBNER B O IR 12580
SNAERIPEIBEOE T O = AT, i
ICHRAT B KBS HFEAKO TR hay > & ORE
HEAEWEHERIET NS,

B
(SR ARSI SRR T = 7 S 1P O
Bz L TheZniz, 7 JOAFRE NI
DN, SRR ERBRSG O 2157z,
ZIT. BAREBMICIRSEHOEZERL X7,

51 R 3k
D FE—ks - ZEE)NFEORER)VE HEICET %
WH7E (2@ 8). WAMRE R AWIFEA4E#HR. 45-55
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(2002).
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e (2D 3), HAUERERE R A e . 101-
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175 (2000).
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