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Abstract

More than 200 million chemicals have been registered with the Chemical Abstracts Service (CAS) in the

United States. However, the ecotoxicity of these chemicals to aquatic organisms remains unclear.

Reproductive effects on teleost fish are an important endpoint for ecotoxicity assessments, because they

include next-generation adverse effects. Our research group evaluated the potential effects of chemicals on

reproduction and subsequent generations using various fish species, including medaka, zebrafish, and

goldfish. Estrogenic compounds such as phytoestrogens in fish feed may compete with test chemicals for

binding to estrogen receptors (ERS) in in vivo assays, potentially influencing the estimation of the estrogenic

activity of the test chemicals. In addition, it is known that a signaling pathway originating from ER subtypes

is involved in fish reproduction. Therefore, in this paper, we review our recent research on in vivo

reproductive testing, estrogenicity of dietary phytoestrogens, and in silico receptor-ligand docking simulation

analysis. Our in vivo and in silico approaches will contribute to the advancement of the fields of

environmental toxicology.
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BITEMER I H &7z (Miyaharaetal., 2003). Z D2
ENG, fABth O A b Y = I ISR
(F=AFr XA y) ELTHELTED,
DAERNTHRE WILE) b 2 LTk v IFRbER
OTTVay (F=ATAr - ZA4EBALY) 72D,
B Vig EAZFET L ENRBINT. S5
Fox ORFZE 7V —7Tix, L DH-FRENFIRICLY,
YA by Rl A EEERWVEZX e
vz Utk B % L7z (Kobayashi et al., 2006) . % 0 fii
B @ERBICEA T 228k, =T
—/L (NP) 12X %% %z [fligd vig FEAESCTIL AT
1A RAR/VE L WERICRIE T B A m M O -
P CE S Z LB BN

3. AEBEEANDOREFMENI AT —H—FE

NP, 7=/ — &7 ab’ Ly 3&KeEDKETE
RS A, 4-BAMERD R S 2 < BT DA 2-FMERS 3-

Z L 7= (Ishibashi et al., 2004b) .

11

AﬁW%EﬁﬁéNPi/%wﬁ® @@%@u%@
W2 &Y, B L 211 O BIERNFAET D, NP
#4%/%@%@%(%%)T%é/ﬁw7:/%w
T hF T L— 1} (NPEO) OJEIE 720, D% < 1T
4-NP % E& LI BUEEREGYW T, BER2LHEIC
4-NP O BMEKIEEM D ST b . & 2 Tl A
ZHTxF LT, ERIPRE 5.4, 1653 KX 1UV61.2 g/l @
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2B 5 in silico A7 V—=2 7T, IEEEHT D
BEF U T v R Rk E MR B S o D <
Ligand-Based Drug Design (LBDD) &Ry /37 E
O N7 AR A% 1 12 5 < Structure-Based Drug  Design

(SBDD) BHWH AL TWD. —H T, (LW EOHE
BIIZHRIL L, ZOHEBERTHDL Z b, HEiHERN
7RO TR - T AR R & 2o TV D,
F72 EDCs 1%, FIT ER 72 EOBNZ R Z LR &
% Z DD, SBDD I X AIEMFHI YA < AT T
5.

Fx OMFE T N—TTlE, A¥H ER 7 X AT

(ERa, ERBI, ERP2) U H» RiE&EE (LBD) DX
VRN ICOWTC, AER U—ET U S (FH
A D S A S A B & L TR & XY B DAL
FHEEET VA2 PRI 52 FE) ICLD2ET MVEREIT
S>TER (K1), EFEFETE, ¥ o XV E RS
FHI7 v 7 Z 2 AlphaFold2 23BH%E &, 7 2/ BRELA
DO EEE e EE T LV OBE D PRIFTRE L 72> T
% (Jumper et al., 2021) .
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