HARAARREILWEFES
F2TEHRRERE
VASVAINE k- &

Lo<SLEIlW TWTEESEA

RFEZ LKA R
~ZOWFITHEDOL D ? Bkt Al e/ LA ~DE~

tx’mit', peiPom oo

-
. -
= = e .. N W
= ol S i T 2 Fii-.
e— - - - - 2 -
- - ==
- B - v, s :
- k o= - - s .
- - . - - z
=5 3 e, O - -
- 3 & : . - B o - - LG e
2 = Pt s— et 5 o ¢ oo~
B =y : J = v T - T-
""_1‘, '4-1.* - < e _-t~ | ‘_‘—‘ -t “2: . - : o
e e e o e o R T TN et e - v
- . -4
”-
=

(@ DISRUR, B : 2025%F12H11H OR) . 12H (&)
.50 =8 SCHRF PR MR v & — (o< IET)
{ FTEREE  ARFnE (TEERRE  BIFiR)
YRR (JUN R RFBE B ZE R #d52)
HER  BARNSWRELE T FB2T1E IR RS FH R
E-mail:secretariat@jsedr. org, Tel:03-6277-0095

https://jsedr.org/research.html




Nf

A S5

ITREE :

HANDWHEADEFES

A ANGWREDE 2=
27T I ERES

[T IRIESZ & oK A %7
~ZOMFUIHED b D ? Bt i REp A~ DiE~ ]
20254 12 H 11 H OK) -« 12 A (&)
SCEBH AL v Z — (- < I ETHT)
IBR T (TR B Smrt - SHSHEA R
fankg w3k U RFERZFEEEL TR

PEEEIT Web TNV 2F %9,
https://jsedr. org/abstract2025/
ID: jsedr2025

Password:tsukubal211


https://www.mext.go.jp/a_menu/kokusai/kouryucenter/005.htm
https://jsedr.org/abstract2025/

AARNIE S E = 5 27 IR RS

TRE

Z O ONE A AN W I E P2 27 BIFERERITHSI, HERVEEE, Sd e > T30
£, EBHEBMICIEOUELEZ L, REOEEZT TR, THBWEEWAE - MO 20 Z%
EOWG LIRS HEALR L BT £,

EC, BN OMIEERETEREEZBD SETHLS OIXEEY VR Y A EOFHERK T LTLL
B, 2013 4F25F 16 B4 B S - A R (YRFREARRNIKRY) DOR 12 R0 02 LT, EHLL08ED
ANEETTN, NEITIRERE - EORB, REARKE, @ELAREDA A—URHY 5 —FH, BETITT
LELSFEHRTLbOLE LTHIAPNTEY,, BEBWEZ R > TOET, FAZHRERY %5 N W ELYE
b, TR I NHEICEITSIO L B SN TER S A T E P ISR 22§ KRR ME 72~ 72T T
T, ZOFIA, BERE, FHEICB W TERETICHEL SN OB B AT 5 &\ D Rk i & R R
STHYH, REHERBEZE LTS EZATIINET,

SEIIRIIE S X O SCHRVFEEF RN X —I1278 0 £ Lz, ZORY1E 2016 4£55 19 BILLSROHF
TERFOL L0 £, EFTEOME HEEDTZO 9GS 1T HEETLMEZ . 230 17 Ficixfio
SNDTOLRTL D BRSOBFFFITFES 2o TV b OOIEFICM N H L R T L By gy —
O, RAZ—RRPROE L, ARFFERE DRI OMIEM LM N E V., TR Aok & @m L O
LWT A TTRHANEEND Z EZUNTE->TEBY £7,

BB, R EZOBMEICHT-V 2R D T %250 £ LTEBIRE OBERIEHILE LT *
T EOWITEE BEWEICM RS, Mgk & DRZRPHA~OREE 2> THRIZES>TWD E-BNET, £0D
L RGEBITE D L)W ST TN W TEBY 7, EFEOISM - THRGELLVBRELLTE
0 ET,

AANIILEELE 2 5 2T RINFER RS
FITERAER ARME (TRERE  HS0ER - SR
R EESR UNRFRF BB A 5ER)



10:00

10:30

11:00

11:30

12:00

12:30

13:00

13:30

14:00

14:30

15:00

15:30

16:00

16:30

17:15

12A11H(K)

9:15 ={IF%m

12120 (#)

9:00 %

9:55 IR

930 vy > av
[TOFILABEORE—MFETHKREL
FREE ]
ERFE EETF
10:15

%S

10:00
REWE
SRR B2
10:30
ETEERBEL
AR ME

11:00 RITERERFE2

10:25

URY T2
[FTE(CFYE DORBENHT &
U X7 ER]
FEER 888 BA

11:30
— % ERE]L
[ T2 RFy 53]
FER B R

12:30

12:30

N
\
H

14:00

11:25
11:25
7 VF
12:55
17:55
RRAZ—t v av((B)
13:25

14:00
RRRZ—ty ¥ a v (FH)

14:30

13:25 ¥ ViRY I L3

[NDBEIBLEYEBEREA~D
EEDIRGH S DEY FH A |
ER AR ME

14:15
R

14:30
—EE2 [ £ e

EEfR = i

14:25

—pEE3 [ F~ADEE |
ER IO &S

15:25

15:15
[EERETR ] 15:30
A7
15:40
U RYTILL

[HR—DRE - ZIMLE DR
T Bigd KRR SAIEEZE]
FER:HF 7287
16:40

15:25

xZA - e 15:40




=/ VN

12 A 11 B (K)

SEH#HE 10:00-10:30
(RS EEL M EFENBE -IRE-RFE)
B HZ2(BAADMEELYERSSER / BEXSE)

BETRERHAE1 10:30-11:00
(BERREICESTAERFIESRAZDMN? )
AR MEDEHAZEAN ERERERR TEEFR BSEWER-EEHMARD

WETEERF#E2 11:00-11:20
[ B MBEE R T/ —ILDIER S BRI

- BPA-free /5 BPA-NI(BPA—Non Intentionally added)DFENDEMNT —|
ne #FENMNKEXFIREBFMERIEFEM)

B—3EE1 15923 F v 75 11:30-12:30
NE BENMNKEXZIREZHERRIEFEM

01-1 Nanoplastics and the Developing Brain: Early-Life Oral Exposure and Size—
Dependent Accumulation]
OYang Mi!, Tomohiro ITO!, Kosuke TANAKA?, Fumihiko Maekawa'
! Health and Environmental Risk Division, National Institute for Environmental
Studies, ? Material Cycles Division, National Institute for Environmental Studies

01-2 [HEMRW A ZDRI D~ A 70T T AF v 7 DA RERBTAT |
OFE s, Ml AR, She #HA
Gl Ny N = i

01-3 THHET v BLAMIZ L DIBE IR - BEERELICI T DY BB BRI DR
O'si e b2 A 71 BlR SEr 2
LR SR AR B AR A S TR A A A A 7 AR
LSLRTR R B R A TR E RSB R A e o & —

01-4 A TT ATy 7 BINANS & 2 FHEFRRAKRZAAR (AHR) IEPELRED A v U =2 QSAR
I
Ot #AER ', Nurlatifah®, FE W Neuyen Minh Tue’, [ b °, #H AN’
VEIERERERE SRR, AR SEIR IR
SEIRRE IFERETR AT v & — (CMES)



WX EE 2 [EMEE 14:30-15:30
JER CEI6 it GART KRR FPE (R 7E R

mﬂFﬁﬁiVV:@%%E7~%%ri%&fw%/¢%®ﬂ4ﬁv~ﬁ~eLfﬁiﬂ?J
O Faz, PR B7-. /NHE &I, LR 3wk
[E ST B B %ﬁjﬁjxa @%ﬁﬁ

02-2 THURIREBLARLE Y ) v 7T 7 b & T4 L AF 2—(T X 2 BRI VE ARER TR RE
et liNE SHE i
O%E PN IRV Y~ =S
%H%ik%ﬁm*%ﬂ BB AR A LR
%H%ik%hﬁﬁém%ﬁi@%éﬁﬁ%ﬁ%%

02-3 [T=EYxRT ¢ v 7 @ o R AR A B ]
Oy i, e =in
RETEY =27 4 7 AWFSERT

W EEE R 15:15-15:30
TS wz<a%g@wﬁhwa4®rﬁ/ PRHVE R E~DORE ) O ol O
LWL ERE L 26 OB ATE Y.

B R GRETIMAPRRA R v & —)

W URTY AL THR—D%E - iDL 2 BT ARk SAIEEZE) 15:40-16:40
FER - Y 2B ORERRE: / BINKRE)

SY1-1 Mdtgietts & N&2 X2 DR E TR /KIGER R D SEHL
R 728 Rl RS/ AN RS

SY1-2 [F/KREF DS SEEE |
HIE & EmRE)

SY1-3 4 v Z T 3KFIME U 2 27 W ONTAL 5 Y U 2 7 ORISR & 24k
Pk SCE GRERR )

SY1-4 [RRFHIZ FEEL AT E 72 B ZEEE AR~ — A D PFAS /K ALEE D R HEM: |
W AbHEE K5



12 A 12 H (&)

BEzyyay I[maFAfEORE—IEREEFREL) 9:30-10:15
JEER : Pl BEF(TERETHESE ¥ —)

S-1 [FTEa=y FELUZ—DOH3E LD |
IUAS ik (FERFTHES®E S Z—)

S-2 ["Eha=v h U Z—DHE LY |
KHE THE CRAL KRB E R RS B R B R 20 B )

S-3 IEEaL=y Mo ¥ —DOW5E LY |
¥ Ty FRTEKT)
B URITA2 HEICEEDORESHTE U RV ELEDEEE | 10:25-11:25

JER - EOR . (B ARFHR FRER I v 7 —)
£ SIS/ NG NS PN & T E 2 PR

SY2-1 TH A ¥ BIEET DUIBIE AL EYORFREIIA T ) —=2 7 |
ER it (BERKFERERER ST 2 —)

SY2-2 THTHLPFAS 2B 5 : BREEK « BAAEMIIBIT DA 7 ) —=0 7 L iTanE )
H E L (BRRKERERER ST 2 —)

SY2-3 TEERNOHFULFWE « b bRy MBI~ ORI Z S 2D
AN R (BERFEREG R A IR RS R 2 2 — R)

SY2-4 [ A X HZ N PFAS DFE=% Y o 7% |
P B (B K KT 2 AR 9e L)
WU RYY L3 TNORBEICEDEBRA~DERDOBEEHO OB #A]  13:25-14:15
FER : AR ERXEHEZEA CRERE FEERR BESEEER-EESNED

SY3-1 [ KRB A &> 1358 BH D PFAS {5Y: D IEHE |
RE REQENESEEEWS MBIIZESN ik (WEE))

SY3-2 [HEE M2 31F B PFAS 7545 & %5 |
Kl EZ (AL HEMAEZED Bl (WEE))

SY3-3 RV 77—~ —IZxtT DIiEB3EAIAT OB Y #HA |
IR B GERERER TGN 3EARREHR GEAIR) )



W REE 3 e b ~DE 14:25-15:25
JER ma B (FERETPHESRE 2 —)

03-1 [~ b AREHERG YL T d6 1T 2 WS MR P 7S /18 R BE & AR R oD Sl R AT 2 R i
OJ&I Aff+ ', Khanh Nguyen”, Nguyen Thanh Hai”, Xuyen Thi Nguyen®, Le Thai Anh’,
Nam Duc Vu?, Chi Van Vo*, H1 [l #fi ° 5= FUZ i b 80 Re B T ARRM Slakes »°
VRO KT, PN N T AEZEKRFE 3NN T AT T I —,
Y=y FERE L Z— (BT ) | CERLREENIERT. @R, T EIR RS

03-2 [EERFEIAM, FrHEEERERICIT D U A7 Sl O E |
OARM —Hm\ Hir
BRI R R A i v & —

03-3 TRRHERORS, Kivam. ABEKCHROEHIC X 5 HEEZR ERERERZ L7553
FERRKNTH 5 BEORE, MMt E (NOAEL), — HEIEFA & (ADI) DHIE |
OfEA 1EHI
PR MS X7 o —~ v AWFZRRT

03-4 MEBTEROIUE L A% — AFEERE - Mt « MEIRE~ORBIRZE L LI —)
OFMR H7 ' ik 3% °
BRI ER R R R AR A TERY, 2 RIS R 2 BT



T h(RRAE—)

a7 HA 128 11 B (K) 14:00-14:30 (A7)

12 A 12 H (&) 12:55-13:25 ({8%%)

P-1

pP-2

P-3

P-4

P-5

P-6

pP=7

P-8

[2F A U O « $0#I 8 FH ATRE 7R PFAS S HT1E O ST. & fHfk AT O FEAT

Oval wesy ', Wb B, ZH2WN BAsk'. BRI R %S BB BE K5
[ER !

VIR Sl T RERER R X —, PR R A - BREERL A,

P ENLRFEE R

[Xenopus $hAEZ WAL= E O BRI /LE Y (TH) 2 < GLEMED in vivo i :
TA MRS ACED vig FHEIT THIRAETH 5

O/hk =1 R AE' fBR HE®, HIE K

bR N R ER B AR, P H AR B R TR A i AR S 2

(FA IV azlnaismmnE s JERA 7 Y —= 0 ZEBRIEDB%
JH SR RRE B BLEAI S OY JH AR B AL A Ot S 1AV 72 R

O/NE 8 ' PERS B ' B B2, Il S iR st
VESCBRIEMIZERT BRER Y X 7 - REEREREEL, PV ThRkAS

€777 ¢ v 2% iz PRFOA fRB'E (HFPO-DA, HFPO-TA, HFPO-TeA) ™

BRI A8 LB o~ D BB A |

OWA 24, BE e ARHE 22 EER Eh' BRIL k£

VIR RS SRS R BR B L e e L F — . PHIABERFE I e — N LT T a AT 4
UGt L 2 —

(P7 T 7 42l HOTZNZWP<EEI~ AV F A7 ) —= 0 ZIEDRENL)
OAfRH &', fln] 4382
i IR PE R SEEREE AT SRR M AL E R Fe R

CRAIREE A - BRI E R AL AN RIE T
OREEF BT, B Bk, (L A
LRI, IR S B

Wi~ 7R 7 A K« X7 LF 2 X D AhR IEVEAL O iHIER
OW8 ff5] ', B0 Ly ' = MEE . A & AR LK
VHMER SRS, R R R, P KRR S AR

i a2l Key event ~DIEH 23l 35 72D D in vitro 7 2 A T OREEE &
BUTIRIE OB G BTl ~D)S A )

O-8 #sn !, i RE® B F2° B ==

VE LR WFTEHEERERE ARl eimit e S e = b

2ibiEiE K5 One Health U —F ko & — |
SHERTFRTEE BEER ICHE R B IR R B



P-9 [TINASWEELIE A 7 U —= T DT O DERET v a4 s ARTEIESAL 2 |
Oy B R 2K, /NEPR ki !, BRI B 58 IR, RE e
N KRB R PR B 2 B 2 U RSB B B IR 22 e b 5 P

P-10  [IRBUH~ 7 ADFEIERHEBE A2 12 {LAMOPSWN < BLIERD A 7 ) —
= 7l
OZi-t B!, ME B B B A fail doig R imE EE!
VESZ RS R TSR et eI e o 2 — BRI,
PENZEE S B AR AERTIERT KA RBRIT e v & — e IR A

P-11 (A I&Z 77 RBPWEERET I Anericamysis bahia OZFH T KIE 9 2251 Af
Ot b gt NH Rt ' S8 REER, Bk W, AR %=FPR. A oLE
'"HA TESEEMERANE TR, RS REAEMALER, CRRR R FLHEF N,
SRR R TR TR SR

P-12 I I AXHEFARBICKITT B MEES (F1) 23K - JriimindE) oEGREZE)
WU AR, EE EE L I R R B R B I IR
I E—° KA &aL° HE BAS ERE 3F°. ORIL B!
'RIR R RS EERN PR IEEL, PRI KR FEREERN T, P A R b A 7350
RN TP B B ARE R RO R RS T, RIR R ER
KA ) R— g K

P-13 [AFNT =7 — MRFEIZL D I T I AL IREAL L OMTFRITEI~ OGN )
S fEAE. OZEF #ik
PSP 5= 22 SRR S Re St |

P-14  [BREEEIKMIC L D A X0 OMOMRIEEN ~D 2
OKRR &, =)l
W ER RS RSP Jeitt Tt se Rl

P-15  [3-methyl-4-nitrophenol (MNP) DZhF5HIREE DSMEZ b DFEIEE) S OMERr FRAVITENIC
YAEwn %
ORTH MEHEHA ' & 1%, 12 206, Uk BUNT-2 7o e PTH BB ? D oo,
UL PREZ L OMNE AR, RN B I HELF
'EIR RN REOTIER P IR RSE SRR IR RS AT - RS RSB (OSRT)
Lt R E R AR BREETAER, P ENCEBREEATIERT BRET Y A7 - (ERRHIK

P-16 la—F7 b7 TR VBRRITERE~ Y A THEIED “FHE” 2K FIE500? ]
OFH =, £H fE, & B

P-17 AR U 3—& — {5 & BIRGHHIE I Y RTF - BAENT AT ~OFEOBUR L3RS
Ol T#&
WK, BREERBFHINEE = T o 7

P-18 (A X WIZHIF % TRIAC & =& kv 7 U IRIRFE N FHEE TR RIE T A
BIE b2 OIS AR Mk =02
R BRSO R S R AR B R R R AR B R
] RN R PR IE B AR A P AR BB R AR B A gE



P-19

P-20

pP-21

p-22

N WEIEL/ERICE G T2 A X D= A ha B U IKY 7 % A4 7 OlRE]
Ok ZHib, =l E¥, 15 &, =5 F—
HREERL KRB St T2 oo Rk

[ A2 A7 3] DES W52 1 A~ 7 R AEFHIYE ~D DNA A F UALSEAT |
Ofs =2, g ., =) 5—
WRHA RF R ot T e s

fﬁ%ﬁ@ﬁF ﬁbﬁ%@%k%@% CHEZX D maF L&D ]

OA #5 SN/ (VRN N S =N o <N U1 TNV N Y& SN
BR
VSEURZEESEES, P A EMNLRE: REFEBLE IR

CENZEREINIIERT BRI Y R 7 - (R HIR

MR OENLFEE @A%%ﬂ%&%®m$ﬁ¢% A%
M L OLH RIS ET K HE !
1?%ﬁ$%%@$?7%ﬂ2ﬁﬁﬂ$kiﬁﬁﬁliﬁ



b



R

N WEEMEFER DB E « BIE - KK

iR gz
AN ELWE 2 2R

ARFRIL 1998 4 6 A ESLBREEMSTAT (C4I) ORRHBBULA A HICERSL S Te, B Y RFIE,
1997 FEIZFIRRIEAFIAT S 7z [Bbhi LK) MRA T —L72 | (22N TRERLVE Y
RIRE] ~FRWVBLZ T Th o7, 1998 4E 5 HICITEREET (4EF) 2% [BREER /LT i
W& EFE SPEED98| %53 L, CREST Z# XU & T 5 KM E LIk < Eih B o7z,

) LIS RRIC K 2 b, F202EHITEFHIZEN L7z, 2001 BN AS LTZBEOS
BEFIL 2220 THY, TOBNERML T, o, BEE MO TN WHEEUE Y E RS
BT D EER S VAR DT A TS O F LR 2 O CRERITEIME S 41, 2007 I I3ARH S
ErRERE L THA AV VEBSE L ITON, MEESLEE T, BEMEITREBEL
77

L22L 2010 D, fE20 [BREEARLVEY | ~OBWMIRA KT L, 508 i Em &
7pole, MRAKRITHNEIZRT OGN TELL DD, FEORERITD L0 L Tho Tz, B
FEMENTET TRV FRELTHORERBENLTE TV 2 8 ZF L TIRERLE V)
EWV ) —IICIZEE SN DN FEINIICIZEME 1T EWEENA R E AW T CE zmle & HEW
REERNFEL WD EEbND,

BAEOZERITHRI 3004 &, HELE LTI TE Y KIEICHE/NLT-, —J5 THFZERISITIRA -
TW5, IEROENZFIKY T RTHHATRA K- FIRIFLVECRICNA, XA =aF /A
RIZRE SN DEZ BB EZ N T HEM. S DICIIEERN DKM E 72 PFAS 72 & ZEk72 b E 03w
TORR LIS TND, HEANTHEDEINIHKZ AL, T DA & FRITHED TWOITIE, NEO
KN KbILDHZ TN TEAD,

T, ZERORKIIEIEA I, KRERLLTEDLICTAT T 4T 4 2Eb, BELT
WS RENEEZXDVEND D, BUEDHEDZECITIA ST H R TIERWEE R 5, NEASIA
EMEI B RNERE 2D & SHRETFME OREL | [UESRANE e E OMOBRER 1 &
BT CREMICHHT T 5 lexposome | BFZENRKD HILTWND D TII/RWNTEA 9 Dy, BHILOWFSE
FERXOH—OFIETZ T TN R T DRI T TITK D> TV 5,

TR EL) ZBICHE 2 2o b, BRI 2 HERE U, ZHEsx 03 L C exposome AF5% % i
TN ZEZER, REDXORDIIBIZOIRN DD TIXRNTEA DD,



BREICE > TARERIIESI R 2D ?

DR Fnz
ANgefEFEN R R TSR B Rl - SRS R

PN KZBERFRICAR S TR IS Lz, BB &> - RUIREBHN DB E TH L B A
7 = ) —)v A DISEFFEMIREIC L - TREED T ~ b OITEh & i E 2 Bt L, KBS TRE
iz, DFED ., FMIARFERIZETC TV LEE>THEE Tlidvy, LT, YRFEAERITIX
BRELZESIMLTRBY ., oMo EA4Y, b b & MERAERRICKIT 2REMEICE
IR IR e STz, Lo Laen s, BEEEABEZDEL TV DEBKREIZIZIEN R 2
S>TLEST, HREOHHOEBEDO—2THAI N, £HL bYRFORELT-HOBMEE NS
Bl blzhrolz, b LT Lo 7o Z EDRRE VN, ZHUTRER2DTEA 5 ? BRKETIE
TRWBINE DR X AT > T & 20 old [Hx BRRERZ L Z N W ELVER 2158 &
LTHIHLTWS ] LWHRThd, BELLEFRIZO > Tk SN TE 7AMEAMED N TAL
WV X DWNIEEELER D “B <720 L0 ) Z EICERZ I S CRRREILEF IO E B
I DM, BT TR ELER 2N EMIT I & W 9 FEamI IR EIC & - TR IS Do
HWRIKTHD, EZETHRETIIRWSINE D 2 IZEWRNMab 500G 7200, RIS
BOWTHRENOARZENE ) R TWDLDONEFFEIETWEENT, BOKEZ RKZEESITH
VCRTTZDICH R THFEDOMEERDT —~ %,

PHREZ LKA ZE  ~Z O ED & O 2 Frge vl RE7R L E~DiE~
EXH TV, FETERIIBAEWTE A Z LR LALTWVET,

How do medical Doctors see our society, JSEDR?
Kazuhiko Kubo

Department of Otorhinolaryngology & Head and Neck Surgery, Chidoribashi General Hospital

Japan society of endocrine disruptors research (JSEDR) was established during my graduate course in 1998.
I have studied the effects of bisphenol A on the behavior and the structure of brain in rats with perinatal
exposure and [ have presented my results on the annual scientific meeting of JSEDR This indicates that [ have
nursed by JSEDR. In the early stage, many medical doctors joined this society and presented their research in
many fields such as analysis, the effects on animals and humans. However, almost all of medical doctors left
from JSEDR because of some reasons and their soccessors did not enter JSEDR. Why? In fact, we, medical
doctors, use the endocrine disrupting mechanisms to treat the patients with endocrinological impairment. This
society where researchers study adverse effects of endocrine disruptors is not suitable to medical doctors. So,
I want you to present this situation of medical doctors and to explore the another way of join of medical doctors
through the explanation of theme of this meeting. I hope to see you at Tsukuba.



NOWEILHE R 7 = ) — VOB BT
—BPA-free /> BPA-NI (BPA-Non Intentionally added) ®Fiivd72h>T—

NV ES
JUN KRR BB 2 Sl b B

Ta U a UARTIZIIHALEICH AT A ha Uik (BR) IIfEE LY, UL, R v
NRIBETHDHTA Ma U BEZER (BRR) NOESTETFET S, LM, B MIIEERRa
ERRB. ERRy ® 3G ERR B3 dH D, Z DR TH, a vy a U@ ERR WD HIEA LTV D
IZERRy ThH D, I, BhREDOR_XTF RRIVE VZEFIEOITE 24T > T T=FLH ERR v OHF
RatbOTFETHY, BEAT7x/—/LA BPA) ORI A-TZZETH T, =AIr s T
HH 1T~ A NTIF—/UIZERRy L IFFEES LW, ER OFEHERITHD 4-t RexF o ¥ EFx
7 x0%, ERRy EFEET 5, ZEFIH L, ERRy OFEERER R 2SI 58 T, NOWE
ELWE BPA WAERTHZ E B RWE Lz, —J5. BPAIZERIZIZFH LS Lawni=o, HelE
BPA OFFERE [FIERIC ER IZITRBIFMETH D EE X LTV, ERRIZITmMO TRERT D
VA7 x )= VIBERNGFET A Z AR L, Bx2 b > TxiFIE®Hz, [BPA-free] &FER
ENTHE DL NBPA ZEER20H DD, BPAFBEEREZHEH L CWAHEANEL, 29 LR
ZEEE %, BPA 2 EXMICHEA L7y TBPA-Non- Intentionally added (BPA-NI) | OHE&EMERE
SHU, DT 2025 FIZIE, EU 3B A2 filiiy 5 ATREMES & D 8L IZ, BPA 7217 C72 < BPA #FE (K%
ERNZHBIT DI E -7, WE %(m&§ﬁ>fi&<%ktfm%¢ B 2B 5 = OEATHET
FTHH., ZOMNIZIE, RESEOFFEMEOERN D KE o7,

Target Receptors of Endocrine-Disrupting Bisphenols:
From BPA-Free to BPA-Non-Intentionally Added (BPA-NI)

Avami Matsushima

Department of Chemistry, Faculty of Science, Kyushu University

Drosophila melanogaster lacks the estrogen receptor (ER) found in mammals. However, it possesses a single
homologous protein known as the estrogen-related receptor (ERR). In humans, there are three ERR subtypes—
ERRa, ERRp, and ERRy—and among them, Drosophila ERR is most closely related to human ERRYy. This
evolutionary relationship led me, originally studying peptide hormone receptors in insects, to begin research
on ERRy, which ultimately became the starting point of my studies on bisphenol A (BPA). Although the natural
estrogen 17p-estradiol does not bind to ERRy, 4-hydroxytamoxifen, an antagonist of ER, binds strongly to
ERRy. Utilizing this property, we established a binding assay system for ERRy and discovered that the
endocrine disruptor BPA also binds to ERRy. Since BPA exhibits only weak binding to ER, it was initially
assumed that BPA derivatives would also have low affinity for ER. Unexpectedly, we found that certain
bisphenol derivatives bind extremely strongly. Furthermore, we learned that many products labeled “BPA-
free” do not contain BPA itself but instead use BPA derivatives. In response to such findings, the concept of
“BPA-Non-Intentionally added (BPA-NI)” materials was introduced. Finally, in 2025, the European Union
enforced legislation restricting not only BPA but also its derivatives in materials that may come into contact
with food. This innovative regulation, which defines restricted substances based on chemical structure rather
than CAS numbers, represents a paradigm shift—and the contributions of researchers in our society, Japan
Society of Endocrine Disruptors Research, have played a significant role in bringing about this development.
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Realization of Safe and Secured Water Cycle System Supporting Healthy
Society and People

Hiroaki Tanaka' 2, Yoshihiko Matsui®
'Kyoto University,” Faculty of Engineering, Shinshu University, *Hokkaido University

Chemical substances that cannot be removed through conventional water treatment—such as PFAS—as well
as pathogenic microorganisms including antimicrobial-resistant bacteria and viruses, have been recently
detected in the water circulation system, raising concerns about human health risks associated with various
water use. To create a safe and secure water environment and ensure resilient public health in future society,
this initiative envisions a comprehensive approach to water that circulates between people, society, and the
environment. It aims to ensure the safety of water used daily for drinking and consumption, as well as the
safety of water discharged into the environment through human and societal activities. The goal is to build a
society where everyone—from children to the elderly—is unconsciously protected from various health risks
associated with water. Under the JST MIRAI Program, technologies for water infrastructure have been
under development. Proof of Concept (POC) 1 focuses on identifying critical control points and clarifying
actual health risks. This includes defining critical control points within the water circulation system,
elucidating the nature of these risks, and implementing wastewater-based epidemiology to build a society
resilient to infectious disease threats. POC 2 involves developing methods to control health risks at these
critical points to acceptable levels. These two POCs are being developed in close coordination with one
another.
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Wastewater-based epidemiology (WBE) implementation in society

Masaru lhara
Faculty of Agriculture and Marine Science, Kochi University

Our research group has been working on the social implementation of wastewater-based epidemiology (WBE)
to help build a society protected from infectious disease threats by utilizing public-health information derived
from wastewater. In this presentation, I will provide an overview of our achievements to date.

In October 2020, while I was at Kyoto University, we launched a WBE monitoring program at the Otsu
City Water Reclamation Center in Shiga Prefecture. We collected influent wastewater five days a week
(Monday—Friday), concentrated SARS-CoV-2 in wastewater using the PEG precipitation method, extracted
RNA, and performed real-time PCR (qPCR). As a result, we observed a strong correlation between the
concentration of SARS-CoV-2 genes in wastewater and the number of newly reported COVID-19 cases during
the third through sixth waves of the epidemic. We also demonstrated that viral gene concentrations in
wastewater can serve as an effective early indicator for the onset of community infection waves.

Building on these findings, Hiyoshi Corporation, Water Agency Inc., Kyoto University, and Kochi
University are continuing WBE surveillance in collaboration with Shiga Prefecture at multiple wastewater
treatment plants. Since August 2023, the results of SARS-CoV-2 monitoring in wastewater have been publicly
available on the website of the Research Center for Environmental Quality Management (RCEQM), Graduate
School of Engineering, Kyoto University. The website has attracted significant public interest, and Shiga
Prefecture has noted that the wastewater surveillance data are an important resource for verifying whether case
numbers reported from sentinel medical facilities accurately reflect the real situation.

Furthermore, we are expanding WBE applications to detect antimicrobial-resistant bacteria in urban
communities and to identify livestock infectious diseases at agricultural sites. These results will also be
introduced in this presentation.
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Potential of vacuum-UV-based processes
for economical PFAS drinking water treatment

Taku Matsushita !, Taiyo Akuto 2, Nobutaka Shirasaki ', and Yoshihiko Matsui

"Faculty of Engineering, Hokkaido University, ° Graduate School of Engineering, Hokkaido University

This study aimed to develop an economically feasible drinking water treatment train for PFAS removal by
combining a vacuum ultraviolet (VUV)-based advanced reduction process (ARP) with nanofiltration (NF) or
ion exchange (IX) treatment. Experiments demonstrated that VUV-based ARP decomposed PFOS more
rapidly than UV-based ARP; however, even after optimization, VUV-based ARP alone could not achieve the
energy efficiency considered economically viable (EE/O < 2.5 kWh/(m?-order), the electric energy required to
reduce PFOS concentration by one order of magnitude in 1 m* of water). Therefore, a combined treatment
approach was investigated, in which PFOS contained in NF concentrate or IX regenerant was decomposed by
VUV-based ARP. The combination with IX was found to be more energy-efficient than that with NF.
Nevertheless, high concentrations of nitrate and natural organic matter (NOM) in IX regenerant significantly
inhibited PFOS degradation. It was suggested that if these inhibitory substances could be reduced to one-tenth
of their original concentrations through pretreatment, the combination of IX and VUV-based ARP could
achieve PFOS decomposition at an energy consumption level considered economically feasible.
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Comprehensive screening of additive-derived compounds leaching from tire tread

Tatsuya Kunisue, Rumi Tanoue, Kei Nakayama

Center for Marine Environmental Studies, Premier Institute for Advanced Studies, Ehime University

Tires contain additives such as vulcanization accelerators, antioxidants, crosslinking agents, and scorch
inhibitors for organic rubber. It has been revealed that 6PPD-quinone (6PPD-Q), a transformation product of
the antioxidant N-(1,3-dimethylbutyl)-N'-phenyl-p-phenylenediamine, exhibits acute lethal toxicity to several
salmonid fish. Recent studies measuring chemicals in tire particles have confirmed the presence of
transformation products other than 6PPD-Q, raw materials, and impurities. However, information on the
environmental fate and ecotoxicity of such chemicals is still lacking. The present study conducted a leaching
experiment using cryo-milled tire tread (CMTT) to simulate the leaching of additive-derived compounds from
tire particles into rainwater. Then non-target analysis of the chemicals leached into water obtained from the
above leaching experiment was performed by using a liquid chromatograph-quadrupole time-of-flight mass
spectrometer (LC-QToFMS/MS). We also analyzed changes in the peak intensity of each compound detected
depending on UV-degraded CMTT, and water temperature and duration of the leaching experiment.

As a result, non-target analysis revealed the detection of vulcanization accelerators, antioxidants,
crosslinking agents, synthetic raw materials, and their transformation products and impurities in the CMTT
eluate. By verifying with standard substances, which are commercially available, 31 tire additive-derived
compounds were identified with confidence level 1. When the peak intensity of each compound detected was
analyzed by changing the water temperature and duration of the leaching experiment, many of the identified
tire additive-derived compounds showed similar peak intensities at 24 and 96 hours, but their peak intensities
were higher at 40°C than at 25°C. This result indicates that the amount of tire-derived compounds leached into
road surface runoff increases in the summer when road surface temperatures are high. No peaks of almost tire
additive-derived compounds were detected in the UV-degraded CMTT eluate, suggesting that they were
decomposed by UV irradiation.
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Session “Research results and future perspectives of JECS”

Emiko Todaka!, Midori Yamamoto', Chiharu Ota?, Kahoko Yasumitsu-Lovell®

!Center for Preventive Medical Sciences, Chiba University, *Department of Development and Environmental
Medicine, Tohoku University Graduate School of Medicine, 3Science Research Center, Kochi University

Led by the Ministry of the Environment, the Japan Environment and Children’s Study (JECS) is a
birth cohort study, aiming to elucidate environmental factors, particularly early-life chemical exposures, and
their impact on children’s health and development. JECS boasts over 100,000 mother-child dyads and about
half of their fathers registered in its Main Study between 2011 and 2014. The children are now aged 10-14,
and the retention rate exceeds 90%.

Research result from Chiba Regional Center (Midori Yamamoto)

As an adjunct study of JECS, this study measured paternal serum PFAS levels and explored

associated factors. Paternal serum PFAS levels were measure using 86 samples collected in 2013 to 2014 at
the Chiba Regional Center. The PFAS peak intensities were categorized into tertiles. For 81 fathers with
available data (age, household income, and estimated daily food intake), the association between the factors
and the PFAS peak intensity was analyzed using multiple ordinal logistic regression analysis.
Among 5 PFAS with detection rate > 80%, the median value was highest for PFOS, followed by PFOA, PFNA,
PFUnDA, and PFHxS. The main predictors of the of PFAS levels were seafood consumption for PFUnDA,
bean consumption for PFHxS and PFOS, consumption of coffee brewed from beans for PFHxS, and lower
income for PFOA. Further research needs to increase the number of cases, quantify PFAS concentrations, and
investigate the relationship with children's health.

Research result from Miyagi Regional Center (Chiharu Ota)

More than 30% of pregnant women and children are exposed to passive smoking in Japan. Passive
smoking affects the uterine environment, contributing to the development of lifestyle diseases in offspring. We
investigated the association between passive smoking and pregnant hypertension, placental abruption, low
birth weight, early childhood dental caries, and hypertension of the children. We also reported the factors
associated with the resumption of smoking among pregnant women. In this session, we present and discuss
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our recent study data on the relationship between passive smoking and child health outcomes.

Research result from Kochi Regional Center (Kahoko Yasumitsu-Lovell)

Associations between vitamin D deficiency and neurodevelopmental disorders have been reported,
but large population-based studies examining child vitamin D status, neurodevelopment, and sex differences
are limited. This study investigated the association between serum 25-hydroxyvitamin D (25(0OH)D) levels
and neurodevelopmental problems (NDPs) in two-year-old children from a subcohort of the Japan
Environment and Children’s Study. NDPs were assessed using the Kyoto Scale of Psychological Development
2001, and adjusted odds ratios (aORs) for developmental quotient (DQ) scores below 70 were calculated for
postural-motor, cognitive—adaptive, and language—social domains, adjusting for potential confounders.
Among 2363 boys and 2290 girls, boys had higher 25(OH)D levels but lower developmental scores. In boys
with vitamin D deficiency (<20 ng/mL), the aORs for DQ below 70 were 2.33 for overall, 1.91 for cognitive—
adaptive, and 1.69 for language—social domains. No significant associations were observed in girls.
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Recent advance of endocrine disrupter chemicals research
of human diseases and disorders: increase of Alzheimer disease and Developmental
disorders in Japan

Yoichiro KURODA

Environmental Neuroscience Information Centre Tokyo

Twenty-seven years past since Japan Society of Endocrine Disrupter Chemicals. During that time EDC
research has developed in the world also in Japan. As a member of Environmental Neuroscience Information
Centre the author introduce many articles concerning cancers and Alzheimer type of dementia both of which
very much increased in Japan, One of the historical reason is that some people against EDC concept which
appreciated by chemical enterprise and even Japanese Government. So restriction of toxic chemicals
especially pesticides has been very weak and delayed. New types of EDC are introduced and complex
pollution of EDCs work the human health effects.
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Nanoplastics and the Developing Brain: Early-Life Oral Exposure and Size-Dependent
Accumulation

FEHRAD T/ TS AF VO ERE  BOKRE L HBIREFEEOHEN
Yang Mi', Tomohiro ITO!, Kosuke TANAKA?, Fumihiko Maekawa'

! Health and Environmental Risk Division, National Institute for Environmental Studies
’ Material Cycles Division, National Institute for Environmental Studies

Micro- and nanoplastics (MPs/NPs) have emerged as persistent environmental contaminants, originating from
fragmented consumer products, industrial waste, and synthetic textiles. Their widespread presence in air, water,
and food raises growing concern about biological uptake and long-term health effects. Among these,
nanoplastics (NPs; diameter < 1 pm) are particularly concerning due to their small size, surface reactivity, and
ability to cross biological barriers—including the intestinal epithelium, placenta, and blood—brain barrier.
During neonatal development, when protective barriers are immature, the brain—an organ orchestrating key
developmental processes—may be especially vulnerable to NP exposure. However, the biodistribution and
brain-specific accumulation of NPs during early life remain poorly understood. In this study, we investigated
the size-dependent uptake of polystyrene NPs (PS-NPs) in neonatal mice following oral administration—a
route relevant to environmental ingestion scenarios. Neonatal mice (PO) received a single oral gavage of 30 ul
fluorescent yellow-green (excitation/emission: 441/486 nm) labeled PS-NPs (PS-YQG) at varying diameters
(50 nm, 500 nm) and concentrations (2.5-12.5 mg/ml), with double-distilled water as a control. Fluorescence
stereomicroscopy revealed PS-YG accumulation in multiple organs—including intestine, liver, kidney, and
brain—within 24 hours. Notably, 50 nm particles showed significantly higher tissue uptake than 500 nm
particles, underscoring the role of particle size in tissue accessibility.

To assess brain-specific localization, we applied tissue-clearing and lightsheet microscopy, enabling intact 3D
visualization of PS-YG distribution in the cortex, thalamus, hindbrain, and cerebellum. These findings suggest
that neonatal exposure to NPs may result in rapid and region-specific brain accumulation, raising concern
about developmental susceptibility and potential neurotoxic outcomes.

In the context of increasing environmental burdens, this study highlights the biological vulnerability of early
life and the need for precautionary approaches to nanoplastic regulation. Understanding how synthetic particles
interact with developing systems is essential for protecting future generations and guiding risk assessment

toward a more sustainable and equitable coexistence.
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Ecotoxicological Assessment of Microplastics with Different Materials and Sizes

Kanefuji Ryotaro, Okazaki Yukiyo, Tatarazako Norihisa
Graduate School of Agriculture, Ehime University

Microplastics (MPs) are generally defined as plastic particles smaller than 5 mm, originating from fragments of
plastic products, exfoliating agents in cosmetics and detergents, or synthetic fibers from textiles. These particles are
of concern because they can adsorb or contain various chemicals during manufacturing or after being released into
the environment, potentially exerting adverse effects when incorporated into food chains. However, their specific
impacts have not yet been fully elucidated. Conventional ecotoxicity tests are designed primarily for water-soluble
substances, and thus, insoluble MPs are not appropriately evaluated. For instance, MP-specific effects such as
adhesion to body surfaces, competition with food, and abrasion of the intestinal tract are excluded from traditional
testing frameworks. Therefore, this study aimed to develop a novel testing method capable of evaluating the physical
effects of MPs. To mimic real-world conditions, the use of naturally weathered plastics would be preferable.
However, due to the difficulty of obtaining such materials and ensuring test reproducibility, perfectly spherical MPs,
which are commercially available as calibration standards for particle size analyzers, were selected. MPs exist in a
wide range of particle sizes, from over 100 um to several nanometers. Two polymer types, polyethylene (PE) and
polystyrene (PS), were used, each covering different particle size ranges (with some overlapping sizes). Both types
were employed as necessary. Ecotoxicity tests were conducted using Daphnia magna as the test organism. Based
on the standard acute toxicity test (OECD TG 202), we proposed an extended acute toxicity test with feeding after
48 hours to evaluate the physicochemical effects of MPs. PE particles were obtained as dry powders, while PS
particles were supplied as aqueous dispersions, necessitating pretreatment to remove stabilizing agents, including
surfactants and preservatives. Centrifugation was used to separate the supernatant and MP particles, and biological
tests were conducted on each to clarify the effects of the dispersion medium as well as the differences associated
with MP material and particle size.
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PFAS-Induced Inhibition of Placental Syncytialization via Altered
Phosphorylation in the cAMP Pathway

Wataru Miyazaki' 2, Joh Sakuragi', Mitsue Miyazaki':?,

! Hirosaki University Graduate School of Health Sciences
2 Hirosaki University Research Center for Biomedical Science

Exposure to perfluoroalkyl and polyfluoroalkyl substances (PFASs) has been reported to cause reproductive
dysfunction in humans; however, the toxicological mechanisms underlying PFAS-induced placental
maturation and functional impairment remain unclear. We have hypothesized that PFAS exposure disrupts
the syncytialization and functional development of placental cells, and we have been investigating this
mechanism. In our previous study using a trophoblast syncytialization model, we demonstrated that exposure
to PFASs—specifically perfluorooctanoic acid (PFOA) and perfluorooctanesulfonic acid (PFOS)—during
forskolin (FSK)-induced syncytialization disturbed the cyclic AMP (cAMP) signaling pathway, thereby
suppressing syncytialization and placental hormone secretion. In this study, we examined whether the
disruption caused by PFASs could be mitigated by a phosphodiesterase inhibitor (which elevates intracellular
cAMP) or a dephosphorylation inhibitor (which enhances phosphorylation of cAMP pathway proteins). The
results showed that inhibition of dephosphorylation partially reduced the effects of PFASs. Furthermore,
dose-dependent analyses revealed that, at certain concentrations, PFAS-induced effects were completely
alleviated. These findings suggest that PFAS-induced placental toxicity is primarily mediated by the
disruption of protein phosphorylation within the cAMP signaling pathway, and that inhibition of
dephosphorylation can ameliorate these effects. Further studies are ongoing to elucidate the
dephosphorylation activity associated with PFAS exposure.
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In Silico QSAR Prediction of Aryl Hydrocarbon Receptor (AHR) Activation
by Bioplastic Additives

Shintaro Yamane', Nurlatifah?, Haruhiko Nakata?, Nguyen Minh Tue?, Tatsuya Kunisue?, Hisato [wata?

!Graduate School of Science and Engineering, Ehime University, *Faculty of Advanced Science and
Technology, Kumamoto University, *Center for Marine Environmental Studies (CMES), Ehime University

Biodegradable and biomass-based bioplastics have emerged as promising alternatives to conventional plastics;
however, toxicological information on their additives remains limited. Tue et al. (2023) reported the presence
of AHR-activating substances in extracts of bioplastic bags using a CALUX assay. Building on these findings,
this study developed a quantitative structure—activity relationship (QSAR) model to predict AHR activation
potential and to identify AHR-activating additives present in bioplastic bags. Molecular descriptors and
toxicity data of test compounds from the TOX21 AHR LUC_ Agonist database, combined with AHR docking
simulation results (U_dock scores and protein—ligand interaction fingerprints, PLIF), were used to classify
AHR activators and non-activators via partial least squares discriminant analysis (PLS-DA). The model
achieved an accuracy >0.78, area under the curve (AUC) >0.89, and F1 score >0.41 in the test set. Variable
importance analysis revealed that molecular descriptors such as polarity, surface area, molecular volume, and
the number of rotatable bonds were the primary contributing factors; the top 20 descriptors were subsequently
employed for machine learning modeling. To enhance prediction reliability, a conformal prediction (CP)
framework was introduced. The Adaptive Calibrated Ensemble (ACE) method maintained a target coverage
of 85% (a = 0.15) while optimizing prediction intervals across 14 machine learning models, thereby improving
predictive accuracy and reproducibility. Predictions performed using the developed QSAR model for additives
derived from bioplastic bags (external dataset) identified 2,4-di-tert-butylphenol and 3,5-dimethoxystilbene as
strong candidate AHR-activating compounds.
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Can chitobiase activity in Daphnia magna be used as a biomarker
for molting activity?

Haruna Watanabe', Ryoko Abe!, Yusuke Oda', Hiroshi Yamamoto'

' Health and Environmental Risk Division, National Institute for Environmental Studies

Ecdysone (molting hormone), along with juvenile hormone, is crucial hormone regulating embryonic
development and molting in arthropods. It is necessary to appropriately evaluate and manage chemicals such
as insecticides that disrupt molting hormone activity. Under EXTEND2022 two-tiered framework on testing
and assessment of endocrine disrupting effects of substances implemented by the Ministry of Environment,
development of a Tier 1 in vivo screening assay using Daphnia magna for ecdysone activity is required. The
presenters have been developing this assay that observes the number of molts from offspring to adult (until
first reproduction). However, since molting is also affected by general toxicity, specific biomarkers for molting
activity are needed for differentiation.

Therefore, we investigated whether chitobiase, a chitin-degrading enzyme breaking down the old
exoskeleton and released into the water during molting, could be utilized as the biomarker. First, we
investigated the fundamental data such as the chitobiase activity per molting per Daphnia, temporal changes
after release into the water, and comparisons with the chitobiase activity extracted from Daphnia. Then, we
examined the correlation between the number of molt and chitobiase activity when exposed to positive control

substances: ecdysone receptor agonists/antagonists and chitin synthesis inhibitors.
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! Myosho et al. ES&T (2022)

Causal Evaluation of Thyroid Hormone—Dependent Reproductive Impairment via
Thyroid-Stimulating Hormone beta a Knockout and T4 Rescue in Medaka

Taijun Myosho'?, Tohru Kobayashi'~

! Graduate School of Pharmaceutical and Nutritional Sciences, University of Shizuoka, Shizuoka, Japan,
?Laboratory of Molecular Reproductive Biology, Institute for Environmental Sciences,
University of Shizuoka, Shizuoka, Japan

Thyroid hormones (THs) are essential for development and metabolism, yet their role in reproductive
maturation remains unclear. Current assessment of thyroid-disrupting chemicals (TDCs) relies on the
amphibian metamorphosis assay (OECD T(G231), which depends on morphology-based observations and
lacks sensitivity and cross-species applicability, particularly to fish. Moreover, no test system directly detects
the reproductive consequences of TH disruption. Here, we generated medaka (Oryzias latipes) lacking the
thyroid-stimulating hormone f subunit a (Atshba) via CRISPR/Cas9 to evaluate the causal role of TH in
reproduction. Both sexes of Atshba mutants displayed small, immature gonads, lacked secondary sexual
characteristics, exhibited no mating behavior, and were infertile. Estradiol-17f and 11-ketotestosterone
levels were comparable to wild type, suggesting reproductive failure was not due to impaired steroid
synthesis. Instead, reduced expression of estrogen and TH receptors in target tissues implied a loss of steroid
responsiveness. Continuous L-thyroxine (T4) supplementation completely restored gonadal development,
mating behavior, and fertility, demonstrating that TH deficiency directly causes reproductive impairment.
These findings identify reproductive dysfunction as a robust and quantifiable endpoint of TH disruption and
provide a basis for establishing a high-sensitivity TDC evaluation system in fish.

! Myosho et al. ES&T (2022)
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Reproductive toxicity tests on the standpoint of Epigenetic toxicities

Tohru Shibuya, Yukiharu Horiya
Laboratory of Environmental Epigenetics, Japan

Epigenetics is a biological concept to combine genetics and development of animals through gene
expression by internal and environmental factors, which issued by Waddington (1942). An animal was
developed from a fertilized egg through division and differentiation of cells under the control of genetic
expression influenced by environment, epigenetics.

“Reproductive toxicity tests” aim to estimate the side effects of the test substance to humans on the
development and generational problems before introduction. Therefore, it might be supposed that “Epigenetic
toxicity” are very important to the reproductive toxicity tests.

Recently, Golding (2023) proposed a concept of “Epiteratogen”, which explain the
teratogenesis induce by epigenetic mutations of male and/or female germ cell development before implantation.
Environmental epigenetic mutation may induce various morphological and/or physical disturbance of
offsprings. Furthermore, “Developmental Origin of Heath and Disease (DOHaD)”, which explain the health
and disease may be decided from the environmental factors of embryos (Barker, 1968). On the DOHaD theory,
“paternal/maternal Origin of Health and Disease (P/M OHaD)”, which explain the importance of epigenetic
mutations of sperm or egg on various animals including human.

Furthermore, “Transgenerational Epigenetic Inheritance : TEI” induced by various environmental factors
have been issued by Skinner (2018). TEI is a phenomenon which showed any toxic effect on the offsprings
which are not exposed to environmental factors in the successive reproductive matings. So, it is very
important to re-construct “Reproductive toxicity tests” on the stand point of “epigenetic toxicity.
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Umbilical cord blood hormone concentrations and congenital metabolic disorders in
newborns in Agent Orange-contaminated areas of Vietnam

o Oyama Y', Khanh Nguyen?, Nguyen Thanh Hai?, Xuyen Thi Nguyen?, Le Thai Anh®, Nam Duc Vu?,
Chi Van Vo*, Nakayama S°, Kido T¢, Mizokami A°, Itatani T, Honma S>¢
'Tokyo Junshin Univ, ?Vietnam National University, *Vietnam Academy, “Phu Cat Health Centre, "National
Env Research, ‘kanazawa Univ, "Miyazaki Univ

(Background/Objective): Fetal endocrine secretion plays an important role in fetal development and growth.
Fetal growth disorders include low birth weight and organ maturation disorders such as congenital adrenal
hyperplasia (CAH) and disorders of sex development (DSD). Low birth weight and disorders of sex
development have been reported in dioxin-contaminated areas of Vietnam. We focused on steroid hormones
in umbilical cord blood to evaluate the relationship between fetal hormonal environment and fetal
abnormalities.

(Method): Umbilical cord blood was collected at birth in dioxin-contaminated areas, and steroid hormones in
the blood were measured using a simultaneous analysis method using liquid chromatography/tandem mass
spectrometry (LC-MS/MS). The hormones of interest were cortisol (F) precursors (eight types, including 21-
deoxy F and 11-deoxy F) and sex hormones (nine types, including testosterone, dihydrotestosterone and
estriol). We also focused on 16-OH dehydroepiandrosterone (16-OH DHEA), which is produced exclusively
in the fetus. The distinction between dioxin-contaminated and non-contaminated areas was determined by
the dioxin concentration in the breast milk of mothers who gave birth.

(Results): CAH disease was estimated from the concentration of cortisol precursors, and DSD disease from
sex hormone concentrations. The rate of CAH was approximately 4% and DSD was 2%, with regional
differences in their occurrence. The 16-OH DHEA, which is produced only in the fetus, showed a positive
correlation with the weight of the newborn. Hormone assay in umbilical cord blood is one of the useful
methods for evaluating congenital metabolic disorders in newborns.
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Scientific issues in Risk Assessment for Pesticide Re-evaluation and New
Pesticide Registration

Junko Kimura-Kuroda

Environmental Neuroscience Information Center

The 2018 revision of the Pesticide Control introduced reforms to the pesticide registration review process.
This report outlines progress on the following three key issues:
1. Pesticide Re-evaluation: Re-evaluation of existing pesticides is ongoing. Previously, once registered,
pesticides underwent formal re-registration every three years. Under the new re-evaluation system, published
literature is now used as the latest scientific information. However, the collection, selection, and evaluation of
published literature are currently performed by the pesticide companies themselves. While a system to solicit
literature from the general public was introduced later, it is considered necessary for third parties, free from
conflicts of interest, to take the lead in preparing literature reports. Furthermore, it is essential to verify whether
the collected published literature is being used appropriately and transparently in the risk assessments
conducted by each risk assessment agency.
2. Items reviewed during registration screening: The revision of the Pesticide Control Law introduced new
provisions regarding impacts on pesticide users (agricultural workers), enhanced evaluations of effects on
plants and animals, and reassessed environmental impacts on ecosystems. This section introduces publicly
available materials from each evaluation body, focusing on how risk assessments are progressing for systemic
pesticides like neonicotinoids, which raise concerns about impacts on honeybees and biodiversity.
3. Issues with PFAS Pesticides: Many types of components belonging to PFAS, which have recently become
a social issue, are also used in pesticides. However, are PFAS characteristics like their persistent nature being
considered in risk assessments? PFAS may also be used in adjuvants within pesticides, but the actual situation
is unclear. Since pesticides are released to the environment and cannot be collected, this represents a critical
challenge for the future.
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Identifying pesticides that are the main cause of autism and other developmental
disorders and calculating NOAEL, ADI through the application of the science of
causal inference, kinetics, and dose-response curves.

Masanori HASHIMOTO Doctor of Science

MS Performance Lab

Pesticide contamination has been pointed out as potentially a major cause of the increase in developmental
disorders such as autism, impairing the development of higher brain functions in the most vulnerable brain
regions, including children. 1) To identify the causal pesticides and clarify their acceptable levels, we applied
causal inference2), kinetics, and dose-response curves to the Ministry of Education, Culture, Sports, Science
and Technology's "FY2023 Survey on the Implementation of Part-Time Classroom Instruction" and the
Consumer Affairs Agency's "FY2021 Survey on Daily Intake of Pesticide Residues in Food."

Results: We created a causal diagram?2) and verified the causal relationships of the 16 pesticides listed in the
report. The relationship between domestic shipments of glyphosate and the number of children with disabilities
showed three distinct types of causal relationships, unlike the other 15 pesticides listed in the report. Autism,
learning disabilities, and attention deficit/motivation disorders were found to be threshold-specific. The no-
observed-toxicity level (NOAEL) was 3,607 t/year for domestic shipments. Taking into account the safety
factor3) of 10 and the current average daily intake, ADI is calculated to be 0.416 ug/person/day.

1) Causes and Pathogenesis of Developmental Disorders, by Yoichiro Kuroda and Junko Kimura, Kawade
Shobo Shinsha, May 2014, 242 pages

2) The Science of Causal Inference, by Judea Pearl Dana McKenzie, supervised and annotated by Yutaka
Matsuo, translated by Dai Natsume, Bungeishunju, September 2022 22pages

3) Environmental Risk Management Handbook, edited by Junko Nakanishi, Masashi Kamo, Mitsuru
Kishimoto, and Kenichi Miyamoto, Asakura Shoten, June 2003, 232 pages
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The Current Status and Future Perspectives of Combined Pollution

Hideko Sone', Tsuyoshi Kato?
"Yokohama University of Pharmacy, ? Faculty of Informatics, Gunma University

Environmental media contain a variety of contaminants, including endocrine-disrupting chemicals, pesticides,
and heavy metals, which coexist as complex mixtures and exert combined effects on human health. Even at
concentrations below individual safety thresholds, these substances may exhibit additive or synergistic
toxicities through low-dose combined exposure. In particular, growing evidence suggests long-term impacts
on reproductive function, neurodevelopment, and respiratory diseases. The objective of this study was to
review the current state of combined pollution and to elucidate its major biological effects and future research
challenges. A systematic review was conducted on domestic and international studies published between 2015
and 2025 addressing combined exposure to pesticides, heavy metals, and endocrine-disrupting chemicals and
their biological effects. In addition, public datasets from the Ministry of the Environment (Japan), WHO, and
ECHA were analyzed to assess contamination levels in water, soil, and air, and to compare exposure
characteristics across regions and generations. As a result, the coexistence of pesticide residues
(organophosphates, neonicotinoids) and heavy metals (cadmium, lead, arsenic) was confirmed across wide
areas. Experimental combined exposure models demonstrated abnormal expression of sex hormone receptors,
inhibition of neuronal differentiation, and oxidative stress—induced respiratory tissue damage. Epidemiological
evidence suggested increased incidence rates of infertility, developmental disorders, lung cancer, and
pulmonary fibrosis in regions with combined pollution. These findings indicate that combined pollution, based
on endocrine-disrupting mechanisms, may exert chronic and transgenerational effects on reproductive, neural,
and respiratory systems. Future efforts should focus on establishing integrated toxicological models that
account for synergistic and antagonistic interactions, developing life stage—specific exposure assessments, and
implementing long-term monitoring of multi-route, multi-component exposures. Environmental
endocrinology is now entering a new stage beyond single-substance evaluation, aiming for scientific
visualization and advanced prediction of complex exposure effects.
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Establishment of analytical method for PFAS applicable to several tissues
of finless porpoises and analysis of tissue distribution

Saki Nishioka', Rumi Tanoue', Tomoya Sunouchi', Kei Nomiyama',
Mari Ochiai?, Yuko Tajima®, Tatsuya Kunisue'

! Center for Marine Environmental Studies, Premier Institute for Advanced Studies, Ehime University,
2Azabu University, * National Museum of Nature and Science

Per- and polyfluoroalkyl substances (PFASs) are used in various applications such as semiconductors and
Aqueous film-forming foam because of their oil-, water-repellant, and heat-resistant properties. Some PFASs
have been listed as persistent organic pollutants (POPs) due to their persistence, bioaccumulation, and toxicity.
Although newer alternative PFASs are expected to have lower toxicity and bioaccumulation potential, their
detection in environmental media has been reported in recent studies. Research on PFASs contamination in
Japanese wild animals remains limited. In this study, we studied PFAS accumulation in the finless porpoise
(Neophocaena asiaeorientalis), a coastal species sensitive to human activities and known to accumulate high
levels of chlorinated and brominated POPs due to its long lifespan and low metabolic capacity. In this study,
we established an analytical method for PFASs in multiple tissues (liver, kidney, brain, and muscle) of finless
porpoises. Tissue samples were processed through alkaline digestion, filtration, liquid—liquid extraction, and
solid-phase extraction using Captiva EMR and Strata PFAS cartridges, followed by LC-MS/MS analysis. The
method showed good recoveries (70—136%) for all PFASs. The analysis of finless porpoise tissues revealed
the highest PFAS concentrations in the liver. Interestingly, emerging PFASs, such as FASAs and PFESs,
accumulated also in the brain.
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1) Myosho et al.: ES&T, 56, 6479-6490. (2022)

Estrogen-induced vitellogenin expression depends on thyroid hormone (TH) in
Xenopus laevis tadpoles, contributing the estimation of TH disrupting potential

Tohru Kobayashi, Tomomi Sugishima, Masahiko Kumakura?, Taijun Myosho

'Laboratory of Molecular Reproductive Biology, Institute for Environmental Sciences, University of
Shizuoka, Japan, “Department of Histology, School of Life Dentistry at Niigata, The Nippon Dental
University, Niigata, Japan

The Organization for Economic Cooperation and Development (OECD) has developed test guidelines (TGs)
for the evaluation of thyroid hormone (TH)-disrupting activity of chemical substances and their adverse effects
on the development of TH, such as in vitro frog thyroid hormone receptor (TR) transcription and in vivo
amphibian metamorphosis tests (TG231, AMA) and TH disrupting effects in the larval amphibian growth and
development. Although the TR transcription test is highly sensitive to chemicals that directly interact with the
receptor, TH-disrupting chemicals can be not evaluated only by in vitro tests because in vivo TH-disrupting
chemicals have the possibility that their metabolic/degradant activity and TH synthesis systems. Therefore, in
vivo evaluation of this activity is essential. In AMA and LAGDA, the external morphological changes observed
during metamorphosis are used as an indicator, making it difficult to distinguish between the effects of delayed
development independent of TH disturbance.

We previously reported for the first time that estrogen induction of vitellogenin in medaka hatched fry,
the eleutheroembryonic stage, is TH-dependent and that the TH-disrupting activity of chemical substances can
be detected with high sensitivity in this system!. Recently, we demonstrated that estrogen-induced vtg
expression depended on TH specically in Xenopus tadpoles before metamorphosis climax. In this study, we
will report here the characteristics of the Xenopus tadpole vtg induction system.

1) Myosho et al.: ES&T, 56, 6479-6490. (2022)
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Development of Anti-Juvenile Hormone (JH) Screening Assay using Daphnia
magna: Investigation for detecting JH receptor binding and biosynthesis inhibitors

(OYusuke Oda', Haruna Watanabe', Kotowa Sakai?, Hidenori Ishikawa?, Hiroshi Yamamoto'
"Health and Environmental risk division, National Institute for Environmental Studies
2IDEA Consultants, Inc.

Juvenile hormone (JH) regulates growth, metamorphosis, and sex determination in arthropods, and its
analogs (juvenile hormone agonists: JHAs) are widely used as insecticides. In Daphnia, JHAs induce the
production of male offspring, and this response has been utilized to develop a short-term screening assay for
JH activity (JHASA), which has been adopted as OECD Test Guideline No. 253. Meanwhile, insecticides with
anti-JH activity (juvenile hormone antagonists: JHANs) have also been developed; however, no assay for
detecting JHANS has yet been established.

JHANS are assumed to include compounds that inhibit either JH receptor binding or JH biosynthesis, and
detection methods corresponding to these effects are required. In this study, we report two approaches for
developing JHAN detection assays using D. magna:

(1) JH receptor binding inhibitors: Co-exposure with JHAs is expected to suppress male offspring induction,
which can be used as an endpoint for detecting JH receptor binding inhibitors. To verify this approach, the
co-exposure tests for candidate compounds were conducted using both in vivo (JHASA) and in vitro (JH
reporter gene assay) systems.

(2) JH biosynthesis inhibitors: Inhibition of JH biosynthesis is expected to reduce offspring production,
which can serve as an endpoint to detect JH biosynthesis inhibitors. Such effects may be delayed due to the
presence of internal pool of innate JH and its biosynthetic intermediates, making them difficult to detect
under standard exposure duration of the JHASA. Therefore, we evaluated the effect of candidate compounds
on offspring production by extending the exposure period in the JHASA.



RAR—F v g

p-4
P75 7 4 v 2B E AV PFOA f&E9E (HFPO-DA, HFPO-TA, HFPO-TeA) ®
BRI R LR o~ D BB ST

OIAR =k, WL B AGRE 2 EXR = BRI &
VR R e it SEE I e BR B AL ST 4T *TZ/&~
PBINBRERF T a— LT T a AT 4 U o # —

Per- and Polyfluoroalkyl Substances (PFAS) ®—7%i T % Perfluorooctanoic acid (PFOA) L. 2019 4EiC
POPs |ZH5 & &4, B3 - A - AN R HIES 1 S v7e, BN fUEE & L C HFPO-DA,
HFPO-TA., HFPO-TeA OFEHNIER LTS, LM LZDFEMEICOWTIEREHA L TIE 2, K
W2ETlX, B7 7 7 4 v ¥ 2 IRIZ PFOA, HFPO-DA, HFPO-TA, HFPO-TeA % /K ABEEZ L, LC-MS/MS
%wfﬁmwTM(m T3, 1T3, 3,3°-T2, 3,5-T2, 3-T1) REZAME L, PFOA 35 £ 0 PFOA X
W E OVEEE DS HUIR IR A VE o (THS)TE MRS RAE T BB A ffif L 7=, PFOA BREETlX, T4 L~L
uqu&fET HBVA»@03MA&MMM%FET\13nnﬂvwmmuMk3uM@F
X T, ZNZRIX & g L THE] L%Lto — 7, T3 REIZITHBEREDRBD Lo
7o F72. 30 uM JEEX T T3,/ 1T3 IR A IZIKTFLTHRD, Eﬁaa U FWEFE (DIO3) JEMEDE
HERE S L7z, —J7, HFPO-TeA Wg#E fi'MVmwmomuM~mM®ﬁFEf T3 & 3,3-
T2 I//\‘/I/75§ 0.4 uMUL EOREX THEIC EA L7z, F72, 0.03 uM REEXIZIBWT T3,rT3 s
WK T L, H@A;D%ﬁ@fﬁ&ffﬂwﬂﬁwént_&ﬂ% HFPO-TeA X PFOA LV
Mﬁb\@ﬂvﬂ%fﬂ/:&/L MERERE DI ELIEH 2 A9 2 AlREME S R S 7z,

The Effects of PFOA Alternatives (HFPO-DA, HFPO-TA, and HFPO-TeA) on Thyroid

Hormone Homeostasis in Zebrafish Embryos

Mei Yamamoto', Rumi Tanoue', Akira Kubota?, Tatsuya Kunisue!, Kei Nomiyama'

!Center for Marine Environmental Studies (CMES) Premier Institute for Advanced Studies Ehime University;
2 Department of Veterinary Medicine, Obihiro University of Agriculture and Veterinary Medicine

Perfluorooctanoic acid (PFOA), a type of per- and polyfluoroalkyl substance (PFAS), was designated under
the POPs in 2019, leading to a general ban on its manufacture, use, and import/export. This regulation has led
to an increase in the use of alternative substances, such as HFPO-DA, HFPO-TA and HFPO-TeA. In this study,
zebrafish embryos were exposed to PFOA, HFPO-DA, HFPO-TA, and HFPO-TeA via waterborne exposure,
and the concentrations of thyroid hormones (T4, T3, T3, 3,3’-T2, 3,5-T2, 3-T1) in the embryos were measured
using LC-MS/MS to analyze the effects of PFOA and its alternatives on TH homeostasis. In the PFOA-exposed
group, T4 levels significantly increased at 3 pM, rT3 levels at 0.3 uM and 30 pM, and 3,3°-T2 levels at 0.3
puM and 3 pM compared to the control group. In contrast, no significant changes were observed in T3 levels.
Additionally, the T3/rT3 ratio significantly decreased at 30 uM, suggesting an increase in DIO3 activity. In
the HFPO-TeA exposure group, T4 levels significantly increased in the 0.03—1 pM concentration range, while
rT3 and 3,3°-T2 levels significantly increased at concentrations of 0.4 uM and above. These results suggest
that HFPO-TeA may have a stronger disruptive effect on thyroid hormone homeostasis than PFOA.
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Establishment of multi-screening assay for endocrine-disrupting potentials using
zebrafish embryos

Akira Kubota', Tasuku Nawaji’

"Department of Veterinary Medicine, Obihiro University of Agriculture and Veterinary Medicine,
>Chemicals Evaluation and Research Institute (CERI)

In recent years, growing public concern over chemical safety has led to increasingly stringent global
regulations on endocrine-disrupting chemicals (EDCs), and the presence or absence of endocrine-disrupting
potential has become an important factor in pesticide risk assessment. In addition, from the standpoint of
animal welfare, research and development of alternative testing methods aimed at reducing or eliminating
animal use have been actively promoted. Under these circumstances, in 2021, the Estrogenic Activity
Screening assay using transgenic zebrafish embryos (EASZY assay) was adopted as OECD Test Guideline
250 (TG250), providing an in vivo screening method to detect EDCs with estrogenic activity. However, TG250
cannot detect other major endocrine-disrupting activities. This study aimed to establish a multi-screening assay
for estrogenic, (anti-)androgenic, and (anti-)thyroid activities using wild-type zebrafish. Concentration-
dependent changes and maximal induction or inhibition rates of cypl9alb, sult2st3, and tra mRNA expression
were evaluated following exposure to five test chemicals, alone or in combination with hormones (E2, TES,
T3). cypl9alb expression increased dose-dependently with BPA, BPAF, and 4-t-OP, though plateauing or
declining at the highest concentrations. Co-exposure to TES and these three compounds or linuron caused a
dose-dependent decrease in sult2st3 expression. Thus, BPA, BPAF, and 4--OP exhibited both estrogenic and
anti-androgenic properties, while linuron showed anti-androgenic activity. DEHP produced no clear
transcriptional responses, suggesting a negative result in this system. These findings demonstrate that this
assay enables simultaneous screening of estrogenic and anti-androgenic effects.
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Effects of color developers and sensitizers from thermal papers
on human breast cancer cells

Ryoko Kuruto', Mahiro Abe!, and Kenta Yamada®
'Faculty of Education, Tokoha University, *Faculty of Social and Environmental Studies, Tokoha University

Thermal papers such as receipts contain various color developers and sensitizers, including bisphenol S (BPS),
a substitute for bisphenol A (BPA). These compounds have been detected in river water and wastewater
treatment plant effluents, and potential dermal exposure has also been suggested. Some of these chemicals
have been reported to show endocrine-disrupting effects, raising concerns about their potential impacts on
humans and ecosystems. In this study, the effects of the color developers BPS, D-8, BPS-MAE, TGSA, and
PF201, as well as the sensitizer DPS, were investigated using human breast cancer MCF-7 cells through cell
proliferation assays and gene expression analyses. In the proliferation assays, BPS enhanced cell proliferation
up to 10* M, with peak activity exceeding that of estrogen (E»). D-8 and BPS-MAE exhibited weaker but
notable proliferative effects up to 10> M. TGSA promoted proliferation up to 10 M, but induced
morphological alterations at 10™* M. PF201 and DPS showed little proliferative effect. Gene expression
analysis revealed that BPS induced pS2 expression at levels comparable to E», and D-8, BPS-MAE, TGSA,
and PF201 also upregulated pS2. In contrast, CYP1A1 and IL-6 were not induced. These findings suggest that
BPS, D-8, BPS-MAE, and TGSA exhibit estrogenic activity with varying potency.
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Inhibition of aryl hydrocarbon receptor (AhR) activation
by the citrus flavonoid tangeretin

Masashi Hirano', Nanami Noguchi', Takeki Miyasaka?®, Hibiki Furumura®, Hiroshi Ishibashi?
'School of Agriculture, 2 Graduate School of Agriculture, Tokai University, * Graduate School of

Agriculture, Ehime University

In this study, we searched for citrus polyphenols that bind to AhR and evaluated their antagonistic effects.
First, we constructed the three-dimensional structure of the human AhR protein using homology modelling,
with the AhR PAS-B domain (PDB ID: 7VNH), which is bound to the AhR antagonist a-naphthoflavone,
acting as a template. We then performed docking simulations for 16 polyphenols against this PAS-B domain
to predict compounds with a high binding affinity based on interaction energy. Consequently, tangeretin, a
polymethoxyflavonoid present in citrus fruits, demonstrated the lowest value, indicating its high binding
affinity. Transient transfection assays using the luciferase reporter gene driven by XRE in Caco-2 cell lines
showed that treatment with B[a]P, induced AhR-mediated transcriptional activity in a dose-dependent manner.
The induction of AhR transcriptional activity by B[a]P was effectively inhibited by co-treatment with
tangeretin. Furthermore, the cellular localization of AhR was evaluated. It was found that tangeretin does not
influence the translocation of B[a]P-activated AhR into the nucleus. These results suggest that tangeretin
inhibits transcription rather than the nuclear translocation of AhR.



RAR—F v g

P-8
HRRBHEDILE Key event ~DIEFAZFHE T B720DD in vitro7 v 24 ROEE L
BATEREROEAREFN M~ A

O !, i BpE, B F2° |l £=&8'

VEILKRS: MRS HEERRE AR R = >
2JeYE RS One Health V¥ —F o ¥ — |
SHE R RN BTSRRI B R By TR RE ) B

BAAES TIIB RIS L SMEFEE N B EIICER SN TR Y | ITFEOEFHFIEIC L AR
BOERENHASICRY SO H D, L L, EROFBHEFMIZHE b FWE Z L ICEmSN TEBY .,
IR N SEAIRE TIZHB T 5t MaHE U 27 OFEEE +HSITKMTE Ty, I T, REL
5 HALFEE DM AE DI R T, FHEEHO TRIIMmS CTHREETH D, EE Y 27 3l Jit
RTFHEIREHTH Y . F-7eiM i 1L (New Approach Methodologies: NAMs) DBA%E A KD 541
TW5D, ABFFETIL, Rt B4 2% 4@ Key Event (KE) (2S5 &, (LW EOER 707 7 4
N FERE L T DR REA Y AV M FIEOMN Z B E Lic, F— 33 UAEEMEmRGE T
LT % LUHMES flilaz b E L, St e —7%2H0ns 2 LT, A{LEWENI har R
U7 BN, BREA N LA, U Y Y — AEHICRIETRHEE A Z)V—T" > MIFHIRIREZ: in vitro
TyEBAREWE L, ZO7 vEALAZHNT, ERNTHEHEOZWEUTRIEH S 71— 12
R L7 R, HELLER 7 v 7 7 A VERITALEWRE 2 LTz, S 51T, MR Eioxt
42 B - HAERE O AEGMED S Combination Index (CI) Z & L. F8IN - FEZRAIER 27 L
7o TORER, < OBATEBIEITII Far FU TIREMOIE T, BELA ML ADLER, VYV —
LIEMEDIR T & Vo 7o 36l KE IZR L CTHEIL7/ERZ R LTe, EICABY U RERIZTT7 ==
7Y — R L ArA FROEGIREE Tl CLHEDMEME Z R 3R WAHRIEH RO vz, U
R0 BUTEIEEITHEMEE CIR B0 R WVRRE CTho> Th, HAREIZ X 0 R EMESIHE
b2 Z LR E T,

Development of in vitro assays for common key events in neurotoxicity
and assessment of combined effects of current pesticides

Tetsushi Hirano', Yoshinori Ikenaka, Nobuhiko Hoshi®, Yoshiaki Tabuchi?

ILife Science Research Center, University of Toyama,
2One health research center, Hokkaido University,
3Laboratory of Animal Molecular Morphology, Department of Animal Science,
Graduate School of Agricultural Science, Kobe University

Traditional toxicity assessments, however, evaluate individual chemicals separately, limiting their
applicability to low-dose, mixed exposures relevant to human health. Moreover, the number of possible
chemical combinations is vast, making interaction predictions challenging, and there is no established
framework for assessing combined risks. In this study, we aimed to develop an efficient assessment method
for combined neurotoxic risks based on chemical profiling against common key events in neurotoxicity.
Differentiated LUHMES dopaminergic neurons were loaded with fluorescent probes, enabling high-
throughput in vitro evaluation of chemical effects on mitochondrial membrane potential, oxidative stress, and
lysosomal activity and twelve widely used pesticides from five classes in Japan were profiled. Dose-response
effects on neurite length under single and combined exposures were quantified using the Combination Index
(CI) to analyze additive and synergistic interactions. Many pesticides exhibited similar effects on shared key
events, and particularly, combined exposure of organophosphates or phenylpyrazoles with pyrethroids showed
pronounced synergistic effects. These results suggest that pesticides elicit neurotoxicity at low concentrations
under combined exposures, even when individual chemicals show minimal effects.
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A highly sensitive androgen receptor activity assay for screening
endocrine disruptors.

Kohei Kanazaki', Keita Nakamura', Towa Onohara', Takeru Kajiyama', Kota Aramaki',
and Ayami Matsushima'-?

'Department of Chemistry, Graduate School of Science, Kyushu University
2Department of Chemistry, Faculty of Science, Kyushu University

The safety of next-generation bisphenols used as alternatives to BPA is a concern. While we previously
found they affect the estrogen receptor (ER), their impact on other nuclear receptors is unknown. This study
aimed to develop a high-sensitivity reporter gene assay for the androgen receptor (AR). We designed a novel
reporter vector with a threefold tandem repeat of the androgen response element (3xARE) to enhance signal
amplification. When tested in HeLa cells, this system showed a significantly higher transcriptional response
to agonists, testosterone, compared to conventional vectors. This activity was also effectively blocked by the
antagonist, flutamide. Our study establishes a robust and sensitive assay, providing a crucial tool for the precise

evaluation of weak endocrine-disrupting activities on the AR, which is essential for future risk assessments.
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Screening evaluation of endocrine disrupting effects of 12 compounds using a uterotrophic
bioassay in ovariectomized mice

Toshime Igarashi', Satoshi Yokota!, Asako Aida!, Takuya Nishimura!, Satoshi Kitajima?, Takashi Yamada'

! Division of Cellular & Molecular Toxicology, Center for Biological Safety & Research, National Institute
of Health Sciences, 2 Division of Risk Assessment, Center for Biological Safety & Research, National
Institute of Health Sciences

In screening for endocrine disruptors, the rodent uterotrophic bioassay is a test method that readily assesses
the estrogen-like properties of chemicals based on changes in uterine weight. We used this assay in
ovariectomized (OVX) mice to screen 12 chemicals suspected to be estrogenic or antiestrogenic properties by
in vitro assays in the MHLW’s endocrine disruptor screening project. We administered each chemical to 8-
week-old OVX mice either orally (po) or by subcutaneous (sc) injection at 24-hr intervals for 7 consecutive
days. Ethinyl estradiol was used as reference control. Of the twelve substances of concerns in vitro, only five
substances exhibited activity in vivo. Among these, only 1,1,1-tris(4-hydroxyphenyl)ethane (for both po and
sc routes of administration) exhibited estrogenic activity. The other four substances, specifically
dibenzoylmethane, tricresyl phosphate, triphenylsilanol (all for sc route only), and 4,4'-butylidenebis|6-tert-
butyl-3-methylphenol] (for both po and sc routes of administration), showed antiestrogenic effects. The lowest
observed effect levels (LOELs) for uterine weight were 300, 30, 30, 30, and 100 (mg/kg bw), respectively. It
was also found that the activity differed depending on the route of administration in some cases. For the five
substances that showed estrogenic or antiestrogenic effects, further consideration is needed regarding
prioritization for higher-tier toxicity testing related to endocrine disrupting effects.
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Adverse Effects of Imidacloprid on Reproduction in the Mysid Crustacean,

Americamysis bahia

Fuki Ikegami', Masaya Uchida', Masashi Hirano?, Nobuaki Tominaga', Koji Arizono®, Hiroshi Ishibashi*
'Department of Creative Engineering, National Institute of Technology, Ariake College, 2School of
Agriculture, Tokai University, *Graduate School of Pharmaceutical Sciences, Kumamoto University and
“Graduate School of Agriculture, Ehime University

Neonicotinoid insecticides (NNI) are widely used worldwide due to their systemic translocation properties,
residual activity, and high safety for mammals. However, concerns exist regarding their impact on nontarget
organisms due to environmental leakage. While contamination surveys in freshwater ecosystems are advancing,
considering actual pesticide usage patterns, leakage into marine areas via rivers is possible, necessitating the
assessment of the impact on marine organisms. Furthermore, current assessments primarily focus on acute
toxicity, with limited knowledge of the chronic effects. Therefore, this study aimed to evaluate the effects of
imidacloprid (IMI), an NNI, on the reproduction of the marine crustacean (Americamysis bahia). In the
reproduction inhibition test, although no significant differences were observed in the low-concentration
exposure group, a concentration-dependent decrease in the number of offspring was observed. In the IMI 20
ng/L exposure group. On the final day of the test, examination of the presence or absence of eggs in the brood
pouches and ovaries revealed no mature eggs in either group. This suggests that IMI may inhibit reproduction
by disrupting oogenesis. Additionally, abnormal circling behavior was observed in both males and females
during the test period, indicating a potential impact on reproductive behaviors. Moving forward, we will focus
on the possibility of oogenesis inhibition and evaluate the concentration-dependent effects of IMI by observing
the presence or absence of eggs in the brood pouches and ovaries. Furthermore, behavioral analyses will be
conducted to elucidate the mechanisms underlying the inhibition of reproductive behaviors.
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Combined exposure effects of human medicine on medaka reproduction

Yushi Saruwatari', Yousuke Takahama!', Yukino Yamashita?, Norihide Nakada®, Masaru Thara*, Yuji
Mishirobira*, Shinichi Miyagawa®, Takafumi Amagai®, Ryosuke Murata®, Kiyoshi Soyano®, Masaki Nagae'

'Graduate School of Integrated Science and Technology, Nagasaki Univ, *Faculty of Environmental Science,
Nagasaki Univ, *Faculty of Chemistry and Biochemistry, Kanagawa Univ, *Faculty of Agriculture and
Marine Science, Kochi Univ, SFaculty of Advanced Engineering, Tokyo Univ of Science, ®Organization for
Marine Science and Technology, Nagasaki Univ

In recent years, an enormous variety and volume of pharmaceuticals are used, and they are readily detectable
in environmental waters. Due to their inherent high biological activity, concerns exist regarding their impact
on wildlife. Antidepressants and antipsychotics are therapeutic agents that improve human psychiatric
disorders by regulating levels of various neurotransmitters at central nervous system synapses. It is increasingly
understood that they also act on wildlife possessing similar neural structures, causing various physiological
effects. At the 2023 conference, the authors reported that combined exposure to two antidepressants and
antipsychotics induced impaired reproductive function (a significant reduction in egg production) in Japanese
medaka (Oryzias latipes). This presentation investigates the reproductive effects of combined exposure to five
antidepressants and antipsychotics, simulating the mixed pharmaceutical environment found in nature.

For each of the five antidepressants/antipsychotics (amitriptyline, fluoxetine, duloxetine, mirtazapine,
chlorpromazine), LOEC and NOEC values causing significant reductions in medaka egg production under
single exposure had been previously determined. This study conducted a 21-day continuous flow exposure test
on Japanese medaka at the LOEC and NOEC values for each of the five drugs. The results showed a marked
and significant reduction in egg production at the NOEC values for each drug combination. This indicates that
combined exposure to drugs with similar pharmacological effects exhibits at least an additive effect on medaka
reproductive function.
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Effects of methylphenidate exposure on embryogenesis and larval behavior in
medaka (Oryzias latipes)

Ayana Tatsuoka, Yuji Mushirobira

Faculty of Agriculture and Marine Science, Kochi University

Methylphenidate (Mph) is a psychostimulant commonly prescribed for attention-deficit/hyperactivity
disorder (ADHD), acting on monoamine transporters in the central nervous system. While effective in humans,
prenatal exposure to Mph has been associated with increased risks of congenital abnormalities, including
cardiac defects. Behavioral alterations such as anxiolytic effects and hyperactivity have also been reported in
zebrafish larvae. This study aimed to evaluate the effects of Mph on embryonic development and larval
behavior in medaka (Oryzias latipes).

Fertilized eggs were exposed to Mph at concentrations of 10, 100, and 1000 pug/L. under semi-static
conditions until three days post-hatching. Embryonic development was monitored daily for malformations and
progression. Larval behavior was recorded via video, and parameters including maximum velocity, total
distance moved, and time spent in central versus peripheral areas of the well were analyzed.

No malformations or significant differences in embryonic development were observed across all treatment
groups. However, larval behavior showed transient changes: increased velocity on day 1 at 100 pug/L and
increased central area occupancy on day 2 at 1000 pg/L. These effects were not consistent throughout the
exposure period.

Overall, Mph did not affect embryogenesis at the tested concentrations, but potential behavioral impacts
warrant further investigation.
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The effects on neural activity
in medaka fish exposed to environmental pharmaceuticals

Kie Oizumi, Shinichi Miyagawa

Department of Biological Science and Technology, Graduate School of Advanced Engineering,
Tokyo University of Science

A large amount of pharmaceuticals are prescribed and consumed by humans and domestic animals.
Most of them are processed in sewage treatment plants, but not all of them can be effectively removed during
the treatment processes due to their diverse properties. As a result, some pharmaceuticals including
antidepressants and antipsychotics, which are prescribed in large amounts worldwide, are proportionally
detected in the environment. Of those environmental pharmaceuticals, antidepressants and antipsychotics,
which act on the central nervous system are of great concern.

In order to investigate the effects of such pharmaceuticals, measured the neural activity in the brain
of medaka larvae exposed to amitriptyline and chlorpromazine (antidepressants and antipsychotics), taking
advantage of medaka that expressed the calcium sensor protein (GCaMP) in whole neurons. We found the
significant increase in fluorescence intensity in the brain of medaka exposed to amitriptyline compared to the

controls. It has been therefore suggested that amitriptyline may act on fish similar to those in humans.
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Effects of Neonatal Exposure to 3-Methyl-4-nitrophenol (MNP) on Pubertal Onset
and Sex-Specific Behaviors in Female Rats

Yukihiro Maeda', Hayato Kanamaru?, Rei Tsutsumi?, Rikako Muto?, Rin Eguchi?, Sae Takeda?,
Gen Watanabe?, Yasuhiko Kondo*, Rie Yanagisawa®, Osamu Udagawa’, Maiko Kawaguchi',?

'Graduate School of Agriculture, Meiji University 2School of Agriculture, Meiji University *OSRI, Meiji
University, * Faculty of Life & Environmental Science, Teikyo University of Science, *Health and
Environment Risk Division, National Institute for Environmental Studies (NIES)

3-Methyl-4-nitrophenol (MNP), found in diesel exhaust and known as a degradation product of the pesticide,
fenitrothion, has been reported to possess affinity for estrogen receptors. In this study, we focused on the
contribution of estrogenic substances to brain sexual differentiation during development. We investigated the
effects of neonatal MNP exposure on sexual behavior and partner preference in female rats. Wistar-Imamichi
female rats received oral administration of MNP (1 mg/kg/day) from postnatal day (PND) 1 to 5. Corn oil was
administered to the control group, and 17 3 -estradiol (E2, 20 mg/kg, single SC on PND1) was administered
as a positive control, and we monitored the onset of vaginal opening of the animals. After sexual maturation,
the rats were ovariectomized, primed with estrogen and progestin, and subjected to partner preference and
sexual behavior tests. In the present study, excluded the effects of MNP on ovarian function, we evaluate the
responsiveness of the brain to exogenous estrogen. In terms of sexual preference, the control group showed a
significant preference to stimulus males over stimulus females for nose-to-nose exploration, whereas this sex-
specific preference was abolished in both the MNP and E2 groups. In the sexual behavior test, no difference
was observed between the MNP and the control groups, while only the E2 group showed a reduction in lordosis
quotient. These findings suggest that neonatal exposure to MNP attenuates sexual preference in female rats
without affecting female-specific sexual behavior. Further investigations, including dose-dependent effects,
are required.
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Does a-Naphthoflavone exposure decrease Nest building “Rate” in Pregnant Mice?

Nobuki Murata, Kazutoshi Sugita, Wataru Yoshioka

Department of Veterinary Medicine Azabu University

Flavonoids are plant-derived polyphenols, expected to have antioxidant and antitumor effects, and recognized
as beneficial components in foods and supplements. Among them, alpha-naphthoflavone (ANF) has been
shown to suppress fatty liver and obesity in mice, suggesting metabolic benefits and potential as a
pharmaceutical drug. However, its safety during pregnancy remained unknown. We investigated the effects of
ANF on maternal behavior in pregnant C57BL/6J mice under conditions that produced anti-obesity and fatty
liver suppression. Mice were fed diets containing 0% (CNT), 1% (A-L), or 2% (A-H) ANF from gestation day
12 (EDO) to ED3. Maternal behavior was assessed using nest height index (NHI), mouse position, and
behavioral patterns. Plasma ANF was quantified by LC-MS/MS. Previous studies used grade scoring, but since
it is insufficient to assess nest-building rate, we developed a quantitative method. Nest-building rates during
EDO-1 were 23.4+9.8 mm/day in CNT, compared with 6.9 + 7.4 mm/day in A-L and 5.7 £ 5.4 mm/day in A-
H, clearly demonstrated suppression nest building rate by ANF. On ED2-3, A-H mice spent more time outside
nests and frequently displayed atypical behaviors such as hanging and climbing, which were absent in CNT.
Maintaining calmness in the nest is vital for offspring survival, and maternal behavior is essential for
mammalian survival. Therefore, the potential impact on ANF's maternal health could pose a serious risk. This
study demonstrates the multiple effects of flavonoids, particularly their potential behavioral toxicity,
necessitating careful consideration in health risk assessments.
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Pollinator Protection and Pesticide Risk Assessment: Current Status and Challenges for
Honey Bees and Wild Beesitle

Chiharu Tohyama

The University of Tokyo / Health, Environment, Science and Technology International Consulting

Pollinators such as honey bees and wild bees play an essential role in crop pollination, with an estimated
annual economic value exceeding 100 billion yen in Japan (as of 2013). However, recent reports of pesticide-
related bee mortality have raised concerns about the decline of pollinators and its impact on agriculture and
ecosystems.

This presentation examines Japan’s pesticide registration system, focusing on the required toxicity tests
using honey bees and the regulatory framework for evaluating their results. Four key issues are addressed: (1)
honey bees exhibit higher sensitivity to neonicotinoid insecticides than pest species like flies; (2) current
assessments rely heavily on lethal toxicity (LDso), overlooking sublethal effects such as behavioral
abnormalities and homing failure; (3) real-world exposure often involves multiple pesticide compounds, yet
the system assumes single-agent toxicity; and (4) the reliability of OECD-guideline-based toxicity data used
in official evaluations may be compromised. Recent studies show that bees suffer neural impairment at
concentrations far lower than those affecting pests, and Japanese honey bees are even more vulnerable. To
protect pollinators, it is essential to incorporate multi-layered novel scientific evidence—including sublethal
and synergistic effects—into regulatory protocols and to revise evaluation methods to reflect actual field
conditions.
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Mechanistic Analysis of Vertebral Malformation Induced by Co-exposure to
TRIAC and Estrogen in Medaka

Taijun Myosho!?, Yuta Okabe', Thoru Kobayashi'~

! Graduate School of Pharmaceutical and Nutritional Sciences, University of Shizuoka, Shizuoka, Japan,
2 Laboratory of Molecular Reproductive Biology, Institute for Environmental Sciences,
University of Shizuoka, Shizuoka, Japan

The Organization for Economic Co-operation and Development (OECD) currently evaluates the thyroid
hormone (TH)-disrupting activity of chemical substances using amphibian-based assays such as the
Amphibian Metamorphosis Assay (AMA) and the Larval Amphibian Growth and Development Assay
(LAGDA) as test guidelines. However, the detection sensitivity of these in vivo tests remains insufficient. This
study aimed to identify a novel morphological endpoint of TH disruption and to elucidate its developmental
onset. In our previous report, we demonstrated that co-exposure to triiodothyroacetic acid (TRIAC)—a
potential byproduct of wastewater treatment—and estrogen (E) induced vertebral malformations and reduced
body length at 30 days post-hatching (dph) and in adult fish. To determine the timing of abnormal vertebral
formation, we analyzed specimens exposed under the same conditions at 0, 10, 15, and 20 dph. Tissue clearing
and bone staining revealed shortening of the notochord, a precursor-like axial support structure of the vertebrae,
at 0 dph. At 10 and 15 dph, unossified regions exhibited size reduction and misalignment. By 20 dph,
ossification was largely complete in most individuals, and the co-exposure group displayed pronounced
vertebral deformities comparable to those observed at 30 dph and in adults. These findings indicate that
vertebral malformations become apparent and fixed as ossification progresses, suggesting their potential as an
early morphological marker of TH-disrupting activity.
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Identification of estrogen receptor subtypes
responsible for endocrine disrupting effects

Suika Shimizu", Shuhei Murota', Hiraku Nakashima', Shinichi Miyagawa'

"Department of Biological Science and Technology, Graduate School of Advanced Engineering, Tokyo
University of Science

Many endocrine disrupting chemicals (EDCs) adversely affect aquatic organisms by mimicking
endogenous estrogens via estrogen receptors (ESRs). Most EDCs readily enter the aquatic environment, and
consequently fish are especially at risk of exposure. Most teleost fish exhibit three esr subtypes (esrl, esr2a,
and esr2b), however, functional differences in mediating EDC effects remain unclear. This study aims to
identify the primary ESR subtype responsible for adverse effects of EDCs in medaka (Oryzias latipes).

In vitro reporter gene assay using medaka ESRs revealed that while all medaka ESRs responded to
the endogenous estrogen E2, they exhibited distinct responses to EDCs (BPA, NP, 4-PP, and OP). In particular,
ESR2a exhibited lower transcriptional activities in response to these EDCs. Furthermore, in vivo exposure of
these EDCs to male medaka resulted in the ectopic induction of estrogen-responsive genes such as choriogenin
(chg) and vitellogenin (vtg). To identify the contribution of each ESRs, we utilized esr knockout medaka lines.
In this presentation, the findings from these knockout studies, which clarify the functional roles of each ESR

subtype in mediating EDC effects, will be discussed.
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Epigenetic alterations in mouse vagina induced by neonatal DES exposure

Airi Matsuhashi, Sho Yamazaki, Shinichi Miyagawa

Department of Biological Science and Technology, Graduate School of

Advanced Engineering, Tokyo University of Science

The cell proliferation and differentiation of female reproductive tracts are normally regulated by
estrogens. However, neonatal diethylstilbestrol (DES) exposure can induce estrogen-independent epithelial
cell proliferation in mouse vagina, resulting in tumors later in life. This phenomenon is a classic model for the
Developmental Origins of Health and Disease (DOHaD) concept. In the vaginae of mice exposed to DES
neonatally, genes encoding growth factors are induced in an estrogen-independent manner. However, the
molecular mechanisms underlying these persistent changes in gene expression remain unclear.

In this study, we isolated vaginal epithelium from mice exposed to DES neonatally and from control
mice treated with DES in adulthood. We comprehensively analyzed gene expression by RNA-seq and DNA
methylation status by reduced representation bisulfite sequencing (RRBS). We found several genes involved
in carcinogenesis-related pathways were hypomethylated in the neonatal DES group. we also found a
correlation between the expression and methylation of genes related to Wnt signaling and growth factors in

these mice.
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Association between prenatal cadmium exposure and child development:
The Japan Environment and Children’s study

Toshio Masumoto!, Hiroki Amano!, Shinji Otani!, Michihiro Kamijima?, Shin Yamazaki®,
Yayoi Kobayashi®, Youichi Kurozawa'

Faculty of Medicine, Tottori University, 2Department of Occupational and Environmental Health, Nagoya
City University Graduate School of Medical Sciences, * Health and Environmental Risk Division, National
Institute for Environmental Studies

Cadmium is a heavy metal that can be found in soil, air, food, and water. Cadmium has toxic effects on the
kidneys, bones, and respiratory system. Prenatal exposure to cadmium has been found to affect the mental
development of children, but inconsistent results have been found in different studies. Therefore, it is unknown
that prenatal cadmium exposure associated with child development after birth. To elucidate whether cadmium
affect the child development or not, we analyzed nation-wide cohort study data, the Japan Environment and
Children's Study. Prenatal cadmium concentrations in blood from mothers in the second or third trimester were
determined by inductively coupled plasma mass spectrometry. Child development was evaluated using “Ages
and Stages” questionnaires. The association between cadmium and child development were investigated by
performing logistic regression analyses, multinomial logistic regression analyses and generalized linear mixed
model using the child development parameters as dependent variables and the cadmium concentrations in
maternal blood as the independent variable. There were significant associations between the cadmium
concentration and child development at 6 months, 1 year, and 1.5 years after birth. However, the effect had
disappeared at 2 years after birth or later. The number of developmental delays was positively associated with
the cadmium concentration after adjusting individual difference. The results indicate that prenatal exposure
affects child development, but the effect decreases with age.
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Association between birth size and maternal exposure to indoor chemicals during early
pregnancy

Kohki Takaguchi!, Akifumi Eguchi', Takayuki Kawashima?, Norimichi Suzuki'
! Center for Preventive Medical Sciences, Chiba University, 2 Institute of Science Tokyo

Fetal growth retardation and overgrowth were associated with lifelong cardiovascular diseases,
neurodevelopmental disorders, obesity, and metabolic abnormalities from adulthood onward. We spend most
of their day indoors, resulting in continuous and long-term exposure to volatile organic compounds (VOCs)
and semi-volatile organic compounds (SVOCs). Previous studies have suggested that maternal exposure to
VOCs and SVOCs during pregnancy affects fetal development. Few studies have reported association between
birth size and combind exposure to VOCs and SVOCs.Therefore, this study measured VOCs in indoor air and
SVOCs in house dust from residences of mothers in early pregnancy, and investigated the relationship between
mixed indoor chemical exposures during pregnancy and children's birth size (body length, body weight, and
head circumference) using Sparse Group Least Absolute Shrinkage and Selection Operator Weighted Quantile
Sum regression (SG LASSO WQS). As a result of SG LASSO WQS, VOCs and SVOCs were associated with
body length and head circumference, while only VOCs were selected as contributing factors for predicting
birth weight. For positive associations with body length, higher aldehydes and ethyl acetate among VOCs, and
TPHP among SVOCs showed relatively high contributions. For negative associations,
decamethylcyclopentasiloxane (D5) and hydrocarbons among VOCs, and chlorinated organophosphate flame
retardants among SVOCs exhibited high contributions. For birth weight, higher aldehydes contributed to
positive associations, while n-hexane and decane accounted for large proportions in negative associations. For
head circumference, positive associations showed high contributions from decanal, ethyl acetate, and
tris(methylphenyl) phosphate, while negative associations showed high contributions from D5, undecane, 2-
ethyl-1-hexanol, and tris(2-butoxyethyl) phosphat
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