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Endocrine Disruptor Screening Program (EDSP)

Tier 1 “screening” battery Tier 2 battery

* ER binding

* ER Transactivation
* AR binding + Rodent 2-generation reproduction
= Steroidogenesis = Awvian 2-generation reproduction

= Aromatase * Fish life-cycle

= Uterotrophic » Invertebrate (mysid) life-cycle

» Hershberger » Others?

* Pubertal female

* Pubertal male

= Amphibian metamorphosis

B e i e |dentify any adverse endocrine-

related effects

~establish dose-response

“identify substances that have the relationships

potential to interact with the EAT
(estrogen/androgen/thyroid)
hormonal systems...”

EDSP Tier 1 tests

# animals EPA 2010
Screening Assays used/ median cost
test est!

In vitro
ER Binding — rat cytosol | ? $17,250

ER a Transcriptional Activation | $15,000
AR Binding - rat cytosol | ? $17,250
Steroidogenesis H295R | $13,750
Aromatase Recombinant $25,000

In vivo
Uterotrophic | $43,050
Hershberger | $47,400
Pubertal Male | $93,500
Pubertal Female | 45 $87,100
Fish Short-term Reproduction | 72 $92.500
|

Amphibian Metamorphosis 320 $80,597

Analytical chemistry $12,000

1 Draft Guidance Document (GD) on the Assessment of Chemicals for Endocrine Disruption (version 9), 2010.
Organization for Economic Cooperation and Development (OECD).
8th World Congress on Alternatives and Animal Use in the Life Sciences| 21 — 25 August, 2011] Montreal, Quebec CA

® 67 chemicals
® Ifall tests were done would require > 35,000 animals & > 36 million USD
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D Refined Tiers + Iterative Evaluation

- Lower Priority for Level 1: Physical’chemical and Higher Priority
Further Testing known/estimated information for Further
+ Mo activity or Continue?

“‘ML“:;B‘ ik Level 2: Mechanistic in vitro W
e and in silico screens
unrelated assays

= Activity in more than one related assay
= Activity at low concentrations

Continue?
§ ves

Level 3: Mechanistic
in vivo screens

* Positive and
* More information required for HA /RA
Continue? ﬁ
‘ Yes
Level 4: Targeted in vivo testing More engnsiye
to assess specific adverse characterization
effects required for HA /RA

Level 5: Targeted in vivo testing
to address specific adverse
effects more completely

8th World Congress on Alternatives and Animal Use in the Life Sciences| 21 —25 August, 2011] Montreal, Quebec CA
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"§§}rogen Receptor competitive Binding Assay
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1. REACTION: § 75 |
C ._* ©
3 1 [
i 5
S w25
Receptor  Unlabeled Radiolabeled e
toxin boXxin Possible products o ol v v v
<11-10-9 -8 «7 =6 =5 -4 -3
2. ANALYSIS: Toxin bound to receptor Concentration (Log mol/L)
- is trapped on filter
—O— Estradiol
GFIF filter —e— Diethylstilbestrol

—&— p-Nonylphenol
—&— Bisphenol A

Free toxin flaws through
fifter pores

fiH : Date K. et. Al., 2002
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drogen Receptor competitive Binding Assay
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(ventral view) A (lateral view)
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Cell proliferation assay

E-Screen bl A
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Yeast Estrogen Screen (YES)
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Empfindlichkeit:
¢ (E2) = 10" mollL (2,7 nglL)

Hefezelle

fidH ¢ http://www.engineering.auckland.ac.nz

YES i8] &5
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SV40 small t intron
and polyA sigpal

i L-A delta 5 i  An! pPOLY I
A T —7777777
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By Py
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Figure 1. Structure of the pVit-tk-Luc plasmid. A) S | map: The expression of the full-length,

less L-A AS’ lucif gmlhlkedlomesvwsplmmdpolyadmylumnp\d(ll)uundulhe
comml of the Vit-tk m‘uuwty block (18); this regulatory reglon contains the Xenopus vitellogenin A2
e el (Vit) and the herpes simplex virus p for thymidine kinase (tk).

The nn'le line mdm the pPolylll vector sequences (19). B) Pllyﬂcd map: Rcsmmon sites are indi-
cated with the following abbreviations: B, BanHl Bg. Bglll. E, EcoRl; Ev, EcoRV; X, Xbal: P, Pstl; S,

Sall. Pv°-H® and Bg®-Pv® indi y. the pr of ligating blunt Pvull and HindIIl termini
and Bgll and Pvull termini (the ﬂw end: of Hlndm and Bglll were filled with deoxynucleosides
[dNTPs] catalysed by the Klenow fi of DNA poly D).

Vol. 9, No. 4 (1990)

Mechanism of MVLN Estrogen Transcription Assay for EDs with Estrogen Activity
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Ovaries

Hypothalamus

Testosterone

GnRH

? y/;}hﬂmdml

Vitellogen

Pituitary

GnRH Gonadotropin-releasing hormone
GtH Gonadotropins

Plasma

T — BLISA

Buffy Coat
— loukocytes & piatolets
(<1% of total blood)

__ Erythrocytes
(45% of total blood)

MR B
# B : http://vetmed.illinois.edu/
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vitellogenin (ngiml)
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controls nonylphenal octylphenol 17 a -ethynylestradiol

Fig. 1. Vitellogenin levels in male carp 0,14,28 days fed with a control diet, a diet containing
nonylphenol, octylphenol or 17 a -ethymylestradiol (2.5 ¢ gfdayiz)

BB RS

groo

1000000 p abid
mD42
100000 | B D14-after transplant

B D28-after transplant

=
A 10000
E 1000 :
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100 :
au
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i ‘] AmES Am sk : .

controls 4 gl 186 el 40 21 a4 e gl 258 pgl
Concentration of octylphenal
Fiz. 4. The effects of different concentrations of octylphencl on vitellogenin in mals carp

exposed for 42 days, and transplanted to clean water for 28 days
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