ABSTRACT

“The androgen criical role in sexual
development in mammals and is one of the better understood pathways in human
development. Thus t was chosen as a model pathway to evaluate the potential of HTP
in viro assays as 1 tools. This
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Evaluation of two high through-put (HTP) androgen receptor based assays: Utility of data for prioritization for

further testing versus prediction of adverse effects.
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‘examination of the chemicals the in vitro
assays (failure to account for metabolic inactivation, activation, and haif-ife of a

‘compound.) resultin a high rate of false positves’” precluding their use for accurate
prediction ofin vivo effects. However, since there were no ‘false negatives” (in vito
Versus in vivo) these in vitro receptor assays can be used to prioitze chemicals for
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Purpose: This extramural contract was designed to test the use of
an in vitro pre-screening strategy as a method to priortize chemicals
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for testing. Compounds were first tested in AR
activation (TA) assays for both agonist and antagonist activity.
Positives were then tested in AR binding assays to confirm
interaction with the receptor.

Chemicals
+ Overall, about 125 chemicals were tested in three phases of work.

« Phase 1 - using 17 well the contract
established their proficiency with the assays.

«Phase 2 - Fifty compounds were tested. Most (46) were selected
from the ICCVAM list of Reference Substances for the Validation of in
Vitro AR Assays plus four additional compounds of interest. (Note: A
total of 58 compounds from the ICCVAM list were tested in either
Phases 1 or 2). Phase 1 and 2 results were compared to in vivo
results from the literature and used to set criteria for evaluation of
Phase 3 unknowns

“In Phase 3 - Fifty-seven unknown compounds were evaluated

METHODS
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Phase 1 and 2 ARTA and AR binding
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in vitro ARTA vs in vivo Hershberger Assay
results using oral doses mg/kg/d
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endogenous AR and stably express an androgen-resp
promoter (MMTV) linked to a luciferase reporter gene.

Competitive Binding:
AR Binding - Androgen Receptor-FP protocol (Androgen Receptor
Competitor Assay (Invitrogen/Panvera).

Cytotoxicity:
Cell viability in all cell based assays was monitored by propidium
iodide (P1) uptake. Additional cytotoxicity assay (ATP assay) was
performed for some Phase 3 compounds.

Solubi
Limit of solubility was determined by a light scattering procedure
using Nephelometry (Nepheloskan Ascent by Labsytems).

Luciferase interference:
The two highest concentrations of each compound in Phase 3 were
also tested for their ability to directly interfere with the luciferase
enzyme tself (.e. a non- receptor-mediated effect).

Data Analysis

Curve fits and EC50 analyses were conducted using GraphPad

Prism software. TA assay results were fit using a non-linear

(sigmoidal) fi n 1\mnable slope) model with bottom fod induction
ol value) and

was fit uslng a onesue competition model with bottom and [

constrained to 0 and 100% binding, respectively.
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In vitro ARTA vs in vivo Hershberger Assay results
using oral doses mglkg/d
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CONCLUSIONS

+ The techniques used in this assessment can all be performed in an efficient high
In addition, no animal tissues were needed

(o semi-high) through-put system.
with which to conduct any of the assays.

<+ Having positive results of more that one in vitro assay adds confidence to the

interpretation.

< Additional in vitro assay results (such as Kl determination) may aid in further

defining equivocal results.

* Results for chemicals from Phase 1 and 2 with known activity in vitro and in vivo
indicate that most with ED50s lower than 10-6 M were drugs or natural steroids.
The pesticides and toxic substances known to have in vivo effects via the AR fell
in the 10-4 to 10-6 M range. Therefore, compounds with ED50’s less than 10-4 M

would have higher priority for further testing.

+ An examination of the chemicals in this range indicates that the limitations of
the in vitro assays (failure to account for metabolic inactivation, activation, and
half-life of a compound) result in a high rate of “false positives” precluding their

use for accurate prediction of in vivo effects.

<+ However, since there were no “false negatives” (in vitro versus in vivo) these in
vitro receptor assays can be used to prioritize chemicals for additional in vitro or
short-term in vivo screening for compounds that act via the AR signaling pathway

in an HTP mode




