Current trends and perspectives for in vivo/in
vitro researches of environmental chemicals.
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Research projects in SPEED’98

Enhanced 1-generation reproductive toxicity study
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Studies were done at weaning (day 21) or after sexual

maturation (10~12 weeks). BELEAF 7= (LM ERE (THEREE,

Body & Organ weights & histology

Developmental parameters (sexual development)

Expression of mRNAs

Functional tests (from other projects)
Uterotrophic assay (estrogen or anti-estrogen)
Hershberger test (androgen or anti-androgen)



Research projects in SPEED’98

In vitro studies

1. Estrogen-like actions
1) ERa and B receptor binding assays (Z&ANDFESHE
2) Proliferation test (E-screen test) using breast cancer-
derived clonal cell (MCF-7 cells). (ZLANA a1 FERE
3) Yeast two-hybrid tests (BN THER-X &K AFHES
(ER ligand binding domain-coactivator)

2. Androgen-like actions
1) AR receptor binding assay(Z&ANDIESHE
2) Reporter gene assay using breast cancer-derived
clonal cell (MCF-7 cells) (LT R—2—7 vt A)

3. Thyroid hormone-like actions
1) Yeast two-hybrid tests (BN TOTR-LEEFHES)
(TRa or B ligand binding domain-coactivator)




Results of SPEED’98 rat studies

Of 22 environmental chemicals studied,

“No clear endocrine disrupting action was
observed within an estimated exposure doses”
“EMEERZBEZTEZEREL-AETOHRALINGTRD W < ELIE
RIFFZED oG o1

Studies were mainly focused on reproductive functions.
HIERREIC I D ERDEMRICEID
Since a great concern was Initially expressed In

reproductive organs, the testing strategy may be

reasonable for the beginning.
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Limitations of SPEED’98 rat study

Mass screening using the common method cannot

fully cover the organ-specific (cell specific) actions.
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Brain area - dependent effects of environmental chemicals
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Perinatal dioxin treatment does not alter

the locomotion
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Many data have shown that Dioxin does not alter the
locomotion both in open field and in home cage.

BERAEFAAFXIUE5y MTEIE (BHEE &L Uopen field)
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Kakeyama et al. Neurotoxicology 24: 207, 2003



In vitro studies: Inhibition of neuronal development by
PCBs (PCBIZ &4 F = {NH/ER)

OH-PCB:4-OH-2’,3,3',4’,5-pentachlorobiphenyl

20 um
None(control)
OH-PCB(0.5nM) T4(5nM) & OH-PCB(0.5nM)

Kimura-Kuroda J, et al. Dev Brain Res. 154: 259, 2005



Suppression of TR action by low dose OH-PCB
IEAZ/KELIEPCBIZ &K A TRER D N

Suppression of TR-mediated transcription Dissociation of TR-DNA
by hydoxylated PCB (KER{EPCBIZ & HEE M) by hydroxylated PCB
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Acute effects of PCB on neurons

PCBIZ & % #iE Mg~ D ZE1F.

Aroclor 1254-induced depolarization ——
(A1254(2 & B B4 H8) Depolarization-induced c-Jun
1 uM PCB expression
2007 - (AR HBIZ &K Be- Jun%iﬁ)
150 M | »- e |
= \ \ - < . G S S e
E 'I \ W Y ¥ ol .
= ) — DMSO 10%® 107 106 10°
£100 I“' £Y A - > | OH-PCB (M) '
0 10 20 30 40 g 400
Int J Biochem Cell Biol 37: 1368, 2005 »
© 300
(]
Reduction of long-term potentiation by PCB 77 § 200
(Za—RAVEHRIAEREADINE) E
20 i O control & 100
200 ) ® PCB77 Controd LTP PCB 77LTP L
N _mh e 0
O " — DMSO 108 107 106 10
m ) PCB (M)
, | Neurotoxicology
Ozcan et al. Neurotoxicology 217176, 2006

© 2 @ e @ = @=95.081 2004




Difficulty in implementation:

Species-difference in dioxin action
T—R2NELNRFICHRE - 44X MERADEES

Studies using AhR humanized mouse

Fetuses with

Cleft palate Hydronephrosis
Genotype TCDD dose  Fetuses(n) (AZZF)% (KBIEE) %

Mouse AhR 40 1 g/kg 9 100 100.0
Hetero hAhR 40 ¢ g/kg 25 48 88.0
Homo hAhR 40 i g/kg 12 0 66.6

Mouse AhR Homo hAhR Mouse AhR Homo hAhR
Moriguchi et al. Proc Natl Acad Sci USA 100: 5652, 2003



Problems on environmental chemical research

1. Receptor-Ligand concepts cannot simply apply
for environmental chemicals.
ZRER-VAY FO—RBHUBEIEILIT LEETIEEL LN
High affinity Varied affinity
High specificity Low specificity
Multiple site of action#E#id £ HER iz

(Binding site may not be the same as natural ligand)
(REE) A REFEEEAELRI—THHDLARMELL)

Great species difference X4 iE=E

2. Mechanisms of endogenous hormone action are
still not clear.mEHILE AEAEEEEKICTBESAEESL
Generation of critical periodg& R 21 m #2 B tiE

Organ difference of actionfF DB EFE MK
etc.



How can we establish effective and innovative

screening system?
R TEIFGHAEBRRZTHEILT HITIE?
1. Definition of specific “end point” 32K T > KRA > FDRE
Which function, which organ, and which cell are to be
studied? XRELLHHEE #RE, HEORMHELER

2. ldentification of the target molecule. #ZM92>FDREE
Multiple targets need to be considered.
BHOENICHI-5REMEEERE

3. Collaboration with other researchers.

o EFOHERE & DERBHE
Endocrinologists, Neuroscientists, Molecular biologists, etc.

Researchers’ interests are not always consistent with

administrative needs.
MEEOELR EITHROEXKEI®HT LE—FL AL



Science and Policy Conundrum:

Reqgulatory vs Academic Science, different constraints
MFEEBROHRM:
“REDT-ODOEZF"E"ZRDI-HDOFEZF" DEZDHIHY

http://sciencepolicy.colorado.edu/klamathbasin/science_policy/regulatory vs academic.htm

Regulatory Science

Academic Science

Institution Government/ Industry Universities (Academia)

Goals Provide reliable information Expand understanding of the
for regulation. fJBH D =D | natural world. BARIZEDH0
EEEOEVWT—20#iE | RZLHDMBINAR

Role of Predictive certainty is Uncertainty is expected.

Uncertainty | required for political process. | NEEM 4R (RDEER

FEZMEOR | BURRIEED-OFERMEZT | ~)

ok (A FRTHOVLEDY

Products Monitoring data & regulatory | Published papers and

documents.

BERT —2ORHTIXE

presentations.
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Science and Policy Conundrum:

Reqgulatory vs Academic Science, different constraints
MFEEBROHRM:

“REDT-ODOEZF"E"ZRDI-HDOFEZF" DEZDHIHY

http://sciencepolicy.colorado.edu/klamathbasin/science_policy/regulatory vs academic.htm

Regulatory Science |Academic Science

Time-frame | Determined by the political Open-ended.
process. BURHIEH THRE |EHI[R

Political Directly influenced by politics. | Indirectly influenced by the
Influence |BRVEERLZE researcher’s political

philosophy. #3%& D #F 3T (EX
BEENEEMICEE

Account- Legislatures, courts and Professional peers.
ability public. EFRIC & BEE

S S HE HRE, HE

Incentives | Compliance with legal Professional recognition.

requirements. ;%@ ZEHL MRE & L TCohfum E




Conclusion

For research on environmental chemicals, all who are
iInvolved in this process should be aware that two
completely different scientific philosophies have been
applied to solve this issue.

Collaboration of Academia, Government and Company is
absolutely required. One cannot force to follow his/her own
philosophy. Mutual understanding of each standpoint is
Important.



