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The existence of endocrine disrupting chemicals (EDCs) was suggested in the late 1990s, and concern about
their effects on humans and wild animals has gathered a lot of public attention. This resulted in a worldwide
reinforcement of regulations for EDCs, and the U. S. Environmental Protection Agency published their Endocrine
Disruptor Screening Program (EDSP) and started an evaluation of EDCs.

In this article, we introduce our approach to and achievements in the evaluation of EDCs. In addition, we provide
an overview of EDSP and the result of an EDSP assessment of Sumitomo Chemical’s compound, Pyriproxyfen.
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TEMEENFWRIAEH TS Z LAMoh T 5,
L7z > T, EDWE ZEUNZE R - Jil LT |k
T, FREAMICZY ETRICK D ZOERM LA
TEIRBZRAVIONMICTEZEEEICAS LED
ns,

EDAE R BYE 4 2 fRER) 2 N0 R IS DWW TRATT
U 7-t%. EDEGRHT O HH] EOFEIZDWTLITIC

BB,

1. KRN ERFBREFIVES
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R ENFWRE RILE Y ERL T,

Hypothalamus

e Thyrotropin-releasing hormone (TRH)

Pituitary

e Gonadotropin

o Thyroid-stimulating hormone (TSH)
Thyroids
e Thyroid hormone

Gonads (e.g. Ovary, Testis...)

e Estrogen
e Androgen

m Representative organs on endocrine
system and typical hormones
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* Gonadotropin-releasing hormone (GnRH)
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Tna,

ED¥YHEFHE (CMH (T 7= J3t OV H A

1. OECDEBREH 1 K T4 VRKEANDSHE

Wit TIZEDWEANDM S B LA ST E £ - 72
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N3, 58, List 2LIEIZ 0T 8 2 DLEY
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G

Does it have the
potential to ED?

No

Does it have any adverse
ED related effects?

Yes

Yes

pe

No more
analysis
required

No

pe

‘ Risk Assessment ‘

BT Flow chart for EDSP evaluation (Tier 1
and Tier 2)

2. EDSP Tier 158
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FUEVEAAICENE ST TS, 200941213 Tier 1
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KERERETOAGRHIPSEDEX ) —Z > JETEICK 2 U EHL
HPG axis HPT axis
Estrogen related Androgen related Thyroid hormone related
ER binding AR binding
(890.1250*) (890.1150*)
in vitro assay { ER trans(cgélg)tll%)%zg*e;ctlvatlon }
Steroidogenesis Steroidogenesis
(890.1550%) (890.1550*)
Aromatase
% (890.1200*)
Uterotrophic Hershberger | x F
(890.1600*) J { (890.1400%) w J
Pubertal male and female | g 4
(890.1500%, 890.1450%) ik
in vivo assay > <
Fish short-term reproduction Amphibian metamorphosis
(890.1350%) (890.1100*)

HPG: Hypothalamus-Pituitary-Gonad
HPT: Hypothalamus-Pituitary-Thyroid

BEEEN Overview of the EDSP Tier 1 Tests
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*: Guideline No.
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OMff ; EEERER (OPPTS TG 890.1450)

KIAADME 7 » M2 TR OES (21H
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% AARRIICRHE S AR TH B, MAEEH & LT,
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FHIMRAOM. Mo (RO . PRI, o
R E VB KOHRBER L' VIEY B 5,

G EREASR (OPPTS TG 890.1350)
AT EIC L A 2 2 bar VER B KO
7Y Rasr U EH, 50N, Mz bay UAEHOR
MEHK & LikBicd 5. ABrcid, Mo”7 7 v
Py R — A B CEBERR I Q1AM ho
PEINE s K OVSRgEE, WERAE T IRE I AR iR Bt s KO
Mhesar=vilE, “KEBOBEEOM, Ak
W AR E 2 F2hE L. PRI T Y RO E L
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PNEFTER &% VS0 BT A P u s VRO S v —
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®tiA fHZ RERER (OPPTS TG 890.1100)

AR A O TR B & 2 HPTHl A\ D 522 % 5
ili-§2RERCTH 5, MAFHDEREDHEFT IZHIRER F L
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ISEEZVETH B, 77 IV R FTIOHAIHIC
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PR FRRE T & 2 HIRIR BRI = M AT & 9209 %0
Fig. 43 ZRERTHAD 7 7 1) 1Y A 37 T O BIR G B
MRS T d 5. HPTHENIMFLI S ik & [AAR HilgE

Control Anti-thyroid agent (PTU)

ENTWB I ers, MEMAARIE F 2508
HEBI AR DN T ORI DO EE & HI T = %,

Tier 15AER Din vitroidBi, 7 5 0N, WHILIW B X
OBRBAEM 2 H O 72in vivoikBRIE . FLOISHISEN) 25T
MiEH 26 L Ch0, HHMORERSERE & > T e
DNTFIRND B DG WA G 5 2 & 1354 Tl
e RIS, i vitrosdBRIZBI L TR, FFE DN IR
BT AT O A AT T2 2N TEX 54,
ERIZ BT 2B ORGPt KO ofthoE
PRSI & 8 A KL Tovieny, L EOE 2
5, Tier IFHliIZ BT, IO EHEIERE &9 T
AT OTier iR T — 2 #FFHNCAAT L. Sl &
BERF A RATHEAVREEL K 5,

Tier 1iABRIE., WLRICHEE RITTTHREED &
2B AR T A ETF VY v LEHMEAER E X hTn
%, Tier ABRDAER, NHMWSRNDEBORE % &

SICHAREIC T 2 0 B % &Pl < 73541218, Tier
2iRERDFNEA LB L 72 B, Tier 2RERIZHEERER & L
TERT STl D, #EROEYR (7L SR
WA, SO BEEHEBIY) A R TS IR e s
OB L Z O & #5Hli$ 5, WFLEIZBIL T, B
T 7 v 2R (OECD TG 416) & %\ id
7 v MR GEASR (OECD TG 443) Tl &
h5, BREAMTE, WAEH (770 Ay 2 H )
AR, FERBR (OCSPP TG 890.2300)
24 7 JraR A EEASR (OCSPP TG 890.2200)
OB (HAD 2 7) 2B 5EE: (OCSPP TG
890.2100) 2344 K74 vbah, 7 I =2t G5
DAL F T4 VHIES PEIR TS,

3. BUZOFXS 7 ICHT BTier 15BN DEY
A
vy FaFxy 7 ik, List 1ONRIFEHE DO
LD L L T20094-1ZEDSP Tier 1M Test order» 547

Thyr01d hormone

Anti-thyroid agent induced thyroid grand hypertrophy, follicular cell hypertrophy and hyperplasia (middle),
Thyroid hormone induced thyroid grand atrophy and decreased follicular lumen area (right).

B Thyroid histopathology of African clawed frogs (tadpoles)
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EPAIZHEM L 7=,

EPAIZZ I 6 DE#H A S &1 Tier 15Hli #FHE L, Y
tHOFRIIWRZ T AN S Nz, DITICKREBRERD
M KOREZBRIZOVTURT,

Q) in vitroiRERAE R
OERFES nfﬁ@do X CARFE A Al

AFERRIZHT BERBE K UARNDFESHITRD 5 h
Ko7z,

QER$EREIE LA
FERIOSCERAR D D IZ DTN Z b a s Vil

PROONTz, L LANS, invivoidliRIZIT 54E &K

WIS 2 K = < BN SIRETOREETH > 72,

@27 a4 FREERER

H295RAMN@I X U CHITRE BEPE DR & 1z RIS
WT, T2 b 2T u vt %%i;b%h&#oto
—H. LA ITVF—NELEODT I ETUENRD S
Tetzdh, LA buy VAR A NS T AR E Ko
770 LLENE, #ibd %in vivoskBRIZIWT T Z b
T v ARSI B B BRI S T s,

@7 a~v sz — ¥k
ARERIZBWTC, 70v 4 —YRHEE®IZED S
hti "o f:o

©2) in vivoikER
O E A GER

REBEHA P T4 Vv THEE N FIRAETH %
1000 mg/kglZHW\ T8, KK T v M OFHEHIEIIE
FEd o g, =2 buyr VERHERES 22
iy E s 572,

(@Hershbergerit/i%
AREBEHA P T4 v THEE N FIRAIETSH %
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KRERBERETONTBPSEYVERX Y —Z 2 JEIEICH T 2R U H

1000 mg/kg % %5 L 724550, W h oL biss O &

IZEENIEED Sehr -7z, FRIZT 2 271 Vil
WA % 155U =82 B¢ & BIER SR O E R I )
FRS o a7z, LT, 7¥ var U fEH
BROWT7T v Far AEHEZRET 22 idmi s h
Biro7z,

@It ; BEMRER

KD 7 v b FeG5RbaE ; 23H ) 125005 &
01000 mg/kgD % 5-5 CT31H M@K 5L 7=,
ZORE, M7 2 b 270 v EEOKMHE (Fig. 5)
B K ORI E OB EOIKE AR &z, iz
WTiE, HEOZH) B L OB A2 (I
fEK) BB ohsz, E)TFaxy 7« VigiFEoHk
VIR 28T 2 Z L A WE XN TH DD, Ak
BRIZ BV TRRS & NI & ARk D ZE LIS L
728D THHEELZLN, KRICEW TR O
Zeliih 7 A b 2T v v REOAEIZ 2 7 a4 R
EO LS REEN SRR TR L IR T R
DITHER T U 72 KN BZLTH B HEENENE L S5h
Teo O, BRI BB E LT, MEALER
Ml (RESEHR, L 7F=y), HEOZH), HA
MR Z L TR 67z,

Testosterone levels (ng/mL)

Control Pyriproxyfen Pyriproxyfen
500 mg/kg 1000 mg/kg
*: p<0.01

.m Serum testosterone levels of the
pyriproxyfen administrated male rats in
the pubertal assay

ORI IS DO T B =2 b e LCaa 4 F
FHIR O/ K O L B la O I 23588 6 iz,
7w M T FIROEMGEEER (UDP-2 Lo a Vi
HERERE S 3 UGT) OFFEIC K- THURE AL E Y O
AT U, MEE MO 72012 TR 5 LRI
WAL EY (TSH) BNAWEhsd 2 ENH6HR TN
%10, ZOFR. WM FIRAIC ST LiLo%
LERDEZENDH S, Thbb, HIRREAOREIL,
IS 35 1) 2 SEMRGETE R O TTHE % 71 L 72 —IRiZAL
ThdreEZLNT,
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KRERBERETOAPBAPSEAMER Y ) —Z 2 JEIENICKH§ 2E) &

10 -
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24

0

Control Pyriproxyfen Pyriproxyfen
500 mg/kg 1000 mg/kg

*: p<0.01

.m Relative liver weight of the pyriproxyfen
administrated male rats in the additional

(o)
I

Liver weight per body
weight (g%)

study
140 4 CYP2B activity
=]
8 1204 o
=
2100
o
< 80
on 7 * %
g
E 60 4
E 0
g 201
="
() -
Control Pyriproxyfen Pyriproxyfen
500 mg/kg 1000 mg/kg
6000 - CYP3A activity
(=}
§o)
25000
=
=9 * %
< 4000
%70 *
£ 3000
~-
(=}
é 2000
=
é 1000 A
S
0 T
Control Pyriproxyfen Pyriproxyfen
500 mg/kg 1000 mg/kg
* :p<0.05
*%:p<0.01

Hepatic enzyme activities of the
pyriproxyfen administrated male rats in
the additional study

@Rt 5 BENEAEE — B NIRETEER
HOBREMRE RO ONZT A2 b 2T 0 VDK
EIZDOWTHFIEREE T L2 RN A2 TH B &
W IR A REH 4 % 72 1B IIERER 2 i L 72, B
MRBETIZ, ¥Y 7oy 7 2 V52 X B HTRIC
B 2 WML (CYP2B. CYP3A) OWithk &
URHICHE BT A b AT 0 VEEANDBEL R
L7z, 7 & M A7 1 13 206 FIE R 0%
ko TR ehs Z e chTn310-19, jif
i Clx e EEOSME (Fig. 6) (ZhA . MK
KOFEE (Fig. 7) 2o oh, FHRIZEWTET 2
M2 T yEARICEBE SR (178-HSD) DN
DL -7 (Fig. 8). MA T, fiDTier 1585k
IZEWTT Y Far Y RNORENRD LA T
WZeERb, EYVTFuF 7 VIZkBTF AT
vy OEMEIZ. NAWRNOEEBEIZLLZEDT
F < AN OREIZ X 2MENEZELTH 5 &
fEam L7z (Fig.9).

178-HSD activity

140 -
w120
3
2
< 8 100 4
on
g5 80
=¥
= 60
g€
= S
= 40
g
=Y 20

0
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BGEEEEN  Testicular enzyme activity of the
pyriproxyfen administrated male rats in

the additional study

Secondary effect

Liver Oj

Induction of
- |$ testosterone
> Increased activity of metabolism
metabolism enzyme

Decreased serum

testosterone levels

X AR binding
X Steroidogenesis

HPG axis , le‘ﬂ

> Anti-androgenic effect
> Inhibit testosterone synthesis

etc.

X Hershberger

Direct effect

BEFEEN Decreased serum testosterone levels caused via liver effect
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I S BIIRD bk »7z, KoT, ¥V T
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Prediction of ED potential
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