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Accuracy  

Advisory Group on Endocrine Disrupters Testing and Assessment (EDTA AG)

 

Androgen Receptor (AR)  

Androgen Responsive Element (ARE)  

AR STTA AR-EcoScreenTM  

Concordance  

Conceptual Framework for Testing and Assessment of Endocrine Disrupters

 

di(2-ethylhexyl)phthalate (DEHP) (2- ) 

5 -Dihydrotestosterone (DHT) 5 -  

Dimethylsulfoxide (DMSO)  

European Centre for Validation of Alternative Methods (ECVAM)  

False negative rate  

False positive rate  

Good Laboratory Practice (GLP)   

Glucocorticoid Receptor (GR)  

Hershberger assay  

linerIC30/linerIC50

(500 pM DHT) 30 50  

Interagency Committee on the Validation of Alternative Methods (ICCVAM)  

 

Inter-laboratory validation study  

Intra-laboratory validation study  

Japanese Center for Validation of Alternative Methods (JaCVAM)  

National Institute of Food and Drug Safety Evaluation (NIFDS)  

PC10/PC50 (10 nM of DHT)

10 50  

Performance-Based Test Guideline (PBTG)  

Performance Standards (PS)   

Reliability  
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Test Guideline (TG)  

Transcription Activation (TA)  

Organisation for Economic Co-operation and Development (OECD)  

OECD Conceptual Framework for Testing and Assessment of Endocrine Disrupters OECD

 

OECD Task Force on Endocrine Disrupters Testing and Assessment (OECD EDTA) OECD

 

OECD Validation Management Group for Non-Animal Tests (OECD-VMG NA) OECD 

 

Methyltrienolone (R1881)  

Standard Operating Procedures (SOP)  

Standard Project Submission Form (SPSF)  

Study Management Team (SMT)  

Validation study  
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in vitro AR

AR RNA

 

4 2

10

OECD

OECD-EDTA OECD Conceptual Framework for Testing and 

Assessment of Endocrine Disrupters 2

OECD TG458  
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AR STTA AR-EcoScreenTM (AR)

The Stably Transfected Transcription Activation (STTA) assay using the human 

AR-EcoScreenTM cell line

in vitro

AR-EcoScreenTM CERI

AR-EcoScreenTM CHO-K1

AR C3

ARE

AR STTA AR

AR-EcoScreenTM  

JCRB http://cellbank.nibiohn.go.jp/ JCRB1328

AR STTA OECD SPSF

2 TG458

 

OECD 1998 

 1 

OECD

OECD EDTA

 OECD Conceptual Framework for Testing and Assessment of Endocrine 

Disrupters

OECD conceptual framework 5 

 2  in vitro 

TA  
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in vivo

TG OECD TG441

in vitro

 

AR in vitro

AR

AR EPA OPPTS 

890.1150

AR R1881

AR

AR

AR in 

vivo in vitro AR

AR ARE

DNA

 

AR STTA AR

Wilson

MDA-MD-453 AR MDA-kb2

 Wilson et al., Toxicol. Sci., 66, 69–81, 2002 MDA-kb2

MMTV mouse mammary tumor virus  ARE AR

GR AR GR

AR-EcoScreenTM C3
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ARE GR

AR-EcoScreenTM MDA-kb2

Satoh et al., J. Health Sci., 51(5), 557–568, 2005  

AR STTA 2 2010 OECD

1 OECD

2  

1 2004 CERI

4  

40 ICCVAM ICCVAM, 2003 in vitro AR TA

ICCVAM

CERI AR NITE CHRIP

31  

1 4 5

3

 

1 OECD AR STTA

in vitro AR

5

2 1

PS

2  

OECD VMG-NA

5 1

SOP R1881

Mestanolone CAS: 521-11-9  

2 OECD VMG-NA

(SMT) 3
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CERI 1 NIFDS 2

2013 1

2  

Mestanolone

3 1 NIFDS

1 2 2

 

2 1

TG 2014 OECD TG

AR-EcoScreenTM AR-STTA

TG in vitro AR

2016 OECD TG458  

 

 

2-1  

 

AR

AR STTA

AR

CHO-K1 AR ARE

AR

 

 

 

 

a. 

96

OECD TG458
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b. 

5 -Dihydrotestosterone DHT 96

 

c. 

 

 

2-2  

 AR STTA AR-EcoScreenTM AR

in vitro

DMSO

AR

AR in vivo

OECD TG  

 

 

AR

 

 

a. AR STTA CHO-K1 AR

AR-EcoScreenTM

AR

TG AR

 

b. AR
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ARE GR

AR-EcoScreenTM

C3 ARE GR

AR

TG458 ANNEX 2 AR

 

 

 

a. 

 

b.  

 

2-3 AR STTA  

 

40 AR-EcoScreenTM

ER STTA

HeLa-9930

 

 

 

1 DHT 5

2

1 5

2 10

5 5

AR
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1 4

DHT 4 5

2 2 1 5

 

2 4

DHT Mestanolone

Di(2-ethylhexyl)phthalate (DEHP) 5

3 2

Hydroxyflutamide Bisphenol A DEHP

5 3 2

5  

1

40 Table 1 ICCVAM

AR TA ICCVAM, 2003 AR NITE CHRIP

 

ER STTA

AR

2

TG458 Table 

2-1, 2-2

 

 

 

1 DHT 5

2 2 1 4 3
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100 Log10[PC10 (M)]

Log10[PC50 (M)] CV Table 3 4 8.0 7.1% 4

4.4 4.5 Log10[linerIC30 (M)]

Log10[linerIC50 (M)] CV Table 5 6 5.9 3.6% 4

9.0 8.6  

2 5 4

3

100 Log10[PC10 (M)] Log10[PC50 

(M)] CV Table 7 3.8 2.9% 4 4.5 1.5

 

1 CERI 1

80 100 95

1

1

100

Log10[linerIC30 (M)] Log10[linerIC50 (M)] CV Table 8

2.5 2.2% CERI 4 CV 3.1 2.6

 

 

  

AR STTA

40 ICCVAM ICCVAM, 2003 AR

NITE CHRIP 31  

ICCVAM ICCVAM, 2003 in vitro AR 

TA

PC10 40
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34 91

40 85 Table 1 9

IC30 40 ICCVAM

23 87 ICCVAM

40 75 Table 1 10  

AR NITE CHRIP

31 24 7 AR STTA

27 4

77.4 91.7

28.6 Table 11,12  

 

 

CERI

GLP OECD Principle of Good Laboratory Practice, November 26, 1997

 

 

 

1) AR STTA AR

ICCVAM ICCVAM, 2003

AR STTA

 

2) 

 

3) AR

 

4) AR  

5) Ethanol >95% DMSO DMSO
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AR-EcoScreenTM

 

6)  

7) 

AR STTA  

8) AR STTA

in vivo

 

9) 

AR-EcoScreenTM

 

10) 

 

 

.  

AR

cell-free

  

AR STTA AR

MDA-kb2
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AR STTA in vitro AR
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2

AR RNA

2

10

100

OECD

OECD-EDTA OECD Conceptual Framework for Testing and Assessment of Endocrine 

Disrupters 2

OECD TG458  
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Table 1 AR STTA 40
ICCVAM  

 
No. Chemical name 

 
ICCVAM AR-EcoScreen 

Agonist Antagonist PC10a lin.IC30b 
1 Diethylstilbestrol N P N P 
2 Methyltrienolone (R1881) P N P N 
3 Cyproterone acetate P P P P 
4 Fluoxymestrone P N P N 
5 Dexamethasone P N' P N 
6 17 -Estradiol P P P P 
7 Flutamide N P N P 
8 Medroxyprogesterone acetate P N P N 
9 Testosterone P N P N 
10 4-Androstenedione P N' P N 
11 Di-n-butyl phthalate N N' N N 
12 Diethylhexyl phthalate N N' N N 
13 5 -Dihydrotestosterone P N' P N 
14 Estrone P N' P P 
15 Linuron P P P P 
16 p,p'-Methoxychlor N P N N 
17 Spironolactone P P P P 
18 Sodium azide N' N' N N 
19 4-tert-Octylphenol N P N P 
20 Procymidone N P N P 
21 p-n-Nonylphenol N N' N P 
22 Bisphenol A N P N P 
23 Progesterone P P P P 
24 p,p'-DDE P P N P 
25 Finasteride N' N' N P 
26 Hydroxyflutamide P P N P 
27 4-Hydroxytamoxifen N N' N P 
28 Actinomycin D N' N' P N 
29 Vinclozolin N P N P 
30 Atrazine N N N N 
31 Mifepristone P P P P 
32 Fluoranthene P P P P 
33 Kepone N P N N 
34 o,p'-DDT N P N N 
35 Corticosterone N N' P N 
36 17 - Ethinyl estradiol N N' N P 
37 Ketoconazole N' N' N P 
38 Methyl testosterone P N' P N 
39 12-O-Tetradecanoylphorbol-13-acetate N' N' N N 
40 2,4,5-Trichlorophenoxyacetic acid  N' N' N P 
P: positives, N: negatives, N’: anticipated negatives 
a: Agonist activity based on PC10 (10% activity of the positive control response), 
b: Antagonist activity based on lin.IC30 (30% inhibition of the spiked-in (500 pM of DHT) response) 

 
(1) Table 8 
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Table 2-1 OECD TG458 AR STTA  
 

Substance Name CAS RN Class1 log PC10
 1* 

(M) 
log PC50

 1* 
(M) 

Chemical 
Class 2 

Product Class 3

5 -Dihydrotestosterone 521-18-6 P 
-12.08 

 ~ -9.87 
-11.03  
~ -9.00 

Steroid, 
nonphenolic  

Pharmaceutical 

Mestanolone 521-11-9 P 
-10.92 

 ~ -10.41 
-10.15 

 ~ -9.26 
Steroid, 
nonphenolic  

Pharmaceutical 

Testosterone 58-22-0 P 
-10.42  
~ -9.73 

-9.46  
~ -8.96 

Steroid, 
nonphenolic  

Pharmaceutical 

17 -Estradiol 50-28-2 P 
-7.74  

~ -6.75 
-5.34  

~ -4.88 
Steroid, 
phenolic  

Pharmaceutical 

Medroxyprogesterone 
17-acetate 

71-58-9 P 
-9.64  

~ -8.89 
-8.77  

~ -8.37 
Steroid, 
nonphenolic  

Pharmaceutical 

17 -Ethinyl estradiol  57-63-6 N - 
Steroid, 
phenolic  

Pharmaceutical 

Butylbenzyl phthalate 85-68-7 N - Phthalate Plasticizer 

Di(2-ethylhexyl)phthalate 117-81-7 N - Phthalate 
Chemical 
intermediate; 
Plasticizer  

Hydroxyflutamide 52806-53-8 N - Anilide 
Pharmaceutical 
metabolite  

Bisphenol A 80-05-7 N - Bisphenol 
Chemical 
intermediate  

Abbreviations: CAS RN: Chemical Abstracts Service Registry Number, M: molar, P: Positive, N: Negative 
1 Validation report of Androgen Receptor (AR)-Mediated Stably Transfected Transcriptional Activation (AR STTA) 
Assay to Detect Androgenic and Anti-androgenic Activities (2) 
2 Substances were assigned to one or more chemical classes using the U.S. National Library of Medicine’s Medical 
Subject Headings (MeSH), an internationally recognized standardized classification scheme (available at 
http://www.nlm.nih.gov/mesh). 
3 Substances were assigned to one or more product classes using the U.S. National Library of Medicine’s Hazardous 
Substances Data Bank (available at http://toxnet.nlm.nih.gov/cgi-bin/sis/htmlgen?HSDB). 
* logPC10/50: The log10(concentration of chemical) induce 10% or 50%, respectively, of activity of the positive control 
response. 

 
(3) Table 2-1 
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Table 2-2 OECD TG458 AR STTA  
 

Substance Name CAS RN Class1 log IC30 1* 
(M) 

log IC50
 1* 

(M) 
Chemical  

Class 2 
Product Class 3

Hydroxyflutamide 52806-53-8 P 
-8.37 

 ~ -6.41 
-7.80  

~ -6.17 
Anilide 

Pharmaceutical 
metabolite  

Bisphenol A 80-05-7 P 
-7.52  

~ -4.48 
-7.05  

~ -4.29 
Bisphenol 

Chemical 
intermediate  

Flutamide 13311-84-7 P 
-6.20 

 ~ -5.69 
-5.66 

~ -5.43 
Anilide Pharmaceutical

Prochloraz 67747-09-5 P 
-5.77 

 ~ -5.47 
-5.44 

 ~ -5.12 
Imidazole Pesticide 

Vinclozolin  50471-44-8 P 
-6.83  

~ -6.32 
-6.47 

 ~ -5.85 
Organochlorine Pesticide 

5 -Dihydrotestosterone 521-18-6 N - 
Steroid, 
nonphenolic  

Pharmaceutical 

Mestanolone 521-11-9 N - 
Steroid, 
nonphenolic  

Pharmaceutical 

Di(2-ethylhexyl)phthalate 117-81-7 N - Phthalate 
Chemical 
intermediate; 
Plasticizer  

Atrazine 1912-24-9 N - 
Triazine; 
Aromatic 
amine 

Pesticide 

6-Propyl-2-thiouracil 51-52-5 N - Pyrimidines Pharmaceutical
Abbreviations; CAS RN: Chemical Abstracts Service Registry Number, M: molar, P: Positive, N: Negative 
1 Validation report of Androgen Receptor (AR)-Mediated Stably Transfected Transcriptional Activation (AR STTA) 
Assay to Detect Androgenic and Anti-androgenic Activities (2) 
2 Substances were assigned to one or more chemical classes using the U.S. National Library of Medicine’s Medical 
Subject Headings (MeSH), an internationally recognized standardized classification scheme (available at 
http://www.nlm.nih.gov/mesh). 
3 Substances were assigned to one or more product classes using the U.S. National Library of Medicine’s Hazardous 
Substances Data Bank (available at http://toxnet.nlm.nih.gov/cgi-bin/sis/htmlgen?HSDB). 
* logIC30/50: The log10 concentration of chemical cause 30% or 50% inhibition, respectively, of the spiked-in (500 pM 
of DHT) response. 
 

(3) Table 2-2 
 

26



21 
 

Table 3 1 AR STTA Log10[PC10 (M)*]
 

 

Mean SE SD CV Mean SE SD CV
1 -
2 -
3 -
1 -5.06
2 -
3 -
1 -
2 -
3 -
1 -
2 -
3 -
1 -10.82
2 -10.81
3 -10.76
1 <-11.00
2 <-11.00
3 <-11.00
1 -10.82
2 -10.81
3 -10.81
1 -10.69
2 -10.63
3 -10.68
1 -
2 -
3 -
1 -
2 -
3 -
1 -
2 -
3 -
1 -5.33
2 -
3 -
1 -
2 -
3 -
1 -
2 -
3 -
1 -
2 -
3 -
1 -
2 -
3 -
1 -10.91
2 -10.81
3 -10.70
4 -10.66
1 -9.92
2 -11.37
3 -11.50
1 -11.73
2 -11.72
3 -11.72
4 -11.82
1 -10.67
2 -10.71
3 -10.70

MAX 0.51 0.88 -0.1 0.24 0.48 -0.7
MIN 0.00 0.01 -8.0 0.04 0.08 -4.4
Ave. 0.10 0.18 -1.6 0.14 0.28 -2.6

--

--

--

DHT

DHT sumitomo

kaneka

otsuka

15 otsuka

16 kaneka

13 ceri

14 sumitomo

11 otsuka

12 kaneka

9 ceri

10 sumitomo

7 otsuka

8 kaneka

5 ceri

6 sumitomo

3 otsuka

4 kaneka

1 ceri

2 sumitomo

-0.30.03

--

--

0.01

--

--

--

0.48 -4.4

TrialLaboratory

-11.03

-

-

-

-

-

-

-

- -

-

-

- --

-

-

-

-5.33 -

-

-

-5.33 -

--

-0.7

<-11.00

-10.76 0.08

-10.79

-10.81

-10.67 -0.30.03

-0.1

5 -Dihydrotestosterone

-

inter-Lab
Log10 [ PC10 (M) ]

Data

-

-5.06

-5.06 -

-

Hydroxyflutamide

intra-Lab

Diethylhexyl phthalate

Bisphenol A

Methyltrienolone (R1881)

Test vial No.Test Substance

--

-

-10.69 -1.10.110.06

DHT

DHT -10.77 0.11

-10.93 0.88

ceri -1.0

-11.75 0.05 -0.4

-8.0

-

0.02

-

0.00

0.02

-

-

-

-

-

-

-

-

0.06

0.51

0.03

0.24

-

0.04

-

-

 
* PC10 (M):The concentration(M) of chemical induce 10% of activity of the positive control(10 nM of DHT) response. 

 
(1) Table 18 

 

CERI 

CERI 

CERI 

CERI 

CERI 
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Table 4 1 AR STTA Log10[PC50 (M)*]
 

 

Mean SE SD CV Mean SE SD CV
1 -
2 -
3 -
1 -
2 -
3 -
1 -
2 -
3 -
1 -
2 -
3 -
1 -9.87
2 -9.92
3 -9.71
1 <-11.00
2 -10.41
3 -10.38
1 -9.98
2 -9.99
3 -9.95
1 -9.53
2 -9.47
3 -9.55
1 -
2 -
3 -
1 -
2 -
3 -
1 -
2 -
3 -
1 -
2 -
3 -
1 -
2 -
3 -
1 -
2 -
3 -
1 -
2 -
3 -
1 -
2 -
3 -
1 -9.97
2 -10.11
3 -9.68
4 -9.65
1 -9.27
2 -10.47
3 -10.54
1 -10.47
2 -10.48
3 -10.77
4 -11.05
1 -9.62
2 -9.67
3 -9.65

MAX 0.41 0.72 -0.2 0.23 0.45 -3.7
MIN 0.01 0.02 -7.1 0.18 0.36 -4.5
Ave. 0.11 0.19 -1.9 0.20 0.41 -4.1

16 kaneka

12 kaneka

sumitomo

15 otsuka

8 kaneka

sumitomo

11 otsuka

4 kaneka

sumitomo

7 otsuka

- - -

Test Substance Test vial No. Laboratory Trial

1 ceri

2

Data

- - -

Hydroxyflutamide

- - -

- - -

sumitomo

3 otsuka

- - -

- - -

Methyltrienolone (R1881)

-9.83 0.06 0.11

-9.52 0.02 0.04

5 ceri

6

0.18

-10.39 0.02 0.02

-9.98 0.01 0.02

-1.1

Diethylhexyl phthalate

- - -

- - -

9 ceri

10

13 ceri

14

-

- - -

- - -

- -

0.23

Bisphenol A

- - -

- - -

5 -Dihydrotestosterone

DHT ceri -9.85

-10.69

DHT kaneka -9.65

0.11 0.23 -2.3

-10.07

0.14 0.27 -2.6

0.06 0.11 -1.2

0.45 -4.5

DHT sumitomo -10.09 0.41 0.72 -7.1

DHT otsuka

intra-Lab inter-Lab

-

- -

-

-

-

- -

-

-

0.36 -3.7

-0.2

-0.2

-0.4

-

-

-9.93

Log10 [ PC50 (M) ]

-

- -

-

-

-

- -

-

 
* PC50 (M): The concentration(M) of chemical induce 50% of activity of the positive control(10 nM of DHT) 
response. 

 
(1) Table 17 

 

CERI 

CERI 

CERI 

CERI 

CERI 
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Table 5 1 AR STTA
Log10[linearIC30(M)*]  

 

Mean SE SD CV Mean SE SD CV
1 -7.71
2 -7.54
3 -7.46
1 -7.55
2 -6.78
3 -6.89
1 -7.64
2 -7.51
3 -7.46
1 -8.43
2 -8.52
3 -8.20
1 n.e.
2 n.e.
3 n.e.
1 n.e.
2 n.e.
3 n.e.
1 n.e.
2 n.e.
3 -5.46
1 n.e.
2 -
3 -
1 -
2 -
3 -
1 -
2 -
3 -
1 -
2 -
3 -
1 -
2 -
3 -
1 n.e.
2 -5.81
3 -5.68
1 -5.61
2 -5.63
3 -5.66
1 -5.72
2 -5.80
3 -5.79
1 -6.80
2 -6.72
3 -6.84
1 -
2 -
3 -
1 -
2 -
3 -
1 -
2 -
3 -
4 -
1 -
2 -
3 -

MAX 0.24 0.42 -0.4 0.27 0.54 -7.1
MIN 0.01 0.02 -5.9 0.27 0.54 -9.0
Ave. 0.07 0.13 -1.8 0.27 0.54 -8.1
n.e. : not evaluated for cytotoxicity

-

----

-

-9.0

-0.4

-0.7

-0.9

0.54

-1.6

-5.98 0.27

-5.46 -

-

-

-

-

- - -

- - -

intra-Lab

-1.7

-5.9

-1.2

-1.9

-

-

sumitomo

DHT

otsuka

---ceri

- - -

Log10 [ lin.IC30 (M) ]

-

0.54

inter-Lab

-7.1

-

-

-

-

Data

16 kaneka

DHT

-

---

-

0.06

sumitomo

11 otsuka

12 kaneka

sumitomo

7 otsuka

8 kaneka

sumitomo

3 otsuka

4 kaneka

Test Substance Test vial No. Laboratory Trial

0.01 0.02

- - -

-5.46 - -

-

5 -Dihydrotestosterone

Bisphenol A

-5.74 0.06

-6.78 0.03

DHT kaneka

DHT sumitomo

Hydroxyflutamide

-7.57 0.07 0.13

-8.38 0.09 0.16

1 ceri

2

-7.64 0.27

-7.07 0.24 0.42

-7.53 0.05 0.09

Methyltrienolone (R1881)

- - -

- - -

5 ceri

6

Diethylhexyl phthalate

- - -

- - -

9 ceri

10 - -

- - -

0.02 0.04

0.09

15 otsuka

13 ceri

14

-5.77

-5.63

 
* linearIC30(M): The concentration(M) of chemical cause 30% inhibition of the spiked-in (500 pM of DHT) response. 

 
(1) Table 21 

 

CERI 

CERI 

CERI 

CERI 

CERI 
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Table 6 1 AR STTA
Log10[linearIC50(M)*]  

 

Mean SE SD CV Mean SE SD CV
1 -7.27
2 -7.12
3 -7.00
1 -6.96
2 -6.51
3 -6.59
1 -7.26
2 -7.16
3 -7.01
1 -7.87
2 -7.82
3 -7.73
1 n.e.
2 n.e.
3 n.e.
1 n.e.
2 n.e.
3 n.e.
1 n.e.
2 n.e.
3 -5.22
1 n.e.
2 -
3 -
1 -
2 -
3 -
1 -
2 -
3 -
1 -
2 -
3 -
1 -
2 -
3 -
1 n.e.
2 -5.54
3 -5.33
1 -5.38
2 -5.25
3 -5.30
1 -5.45
2 -5.51
3 -5.48
1 -6.38
2 -6.34
3 -6.40
1 -
2 -
3 -
1 -
2 -
3 -
1 -
2 -
3 -
4 -
1 -
2 -
3 -

MAX 0.14 0.24 -0.5 0.24 0.49 -6.4
MIN 0.02 0.03 -3.6 0.23 0.46 -8.6
Ave. 0.06 0.11 -1.7 0.24 0.47 -7.5
n.e. : not evaluated for cytotoxicity

Log10 [ lin.IC50 (M) ]

5 -Dihydrotestosterone

DHT otsuka

DHT kaneka

DHT ceri

DHT sumitomo

-

-

- - - -

- - - -

-

- - -

0.49 -8.6

-1.2

-0.6

-0.5

0.24-5.65

-

- -

-

-

-

-

-

-

-

--5.22

0.140.08

-

-

--

0.070.04

--

inter-Lab

-1.9

0.46 -6.4

-3.6

-1.7

-0.9

11 otsuka

12 kaneka

16 kaneka

13 ceri

14 sumitomo

15 otsuka

ceri

10 sumitomo

7 otsuka

8 kaneka

9

5 ceri

6 sumitomo

3 otsuka

4 kaneka

1 ceri

2 sumitomo

--

--

--

TrialLaboratory

0.030.02

0.030.02

0.060.04

-5.44

-5.48

Bisphenol A

Test vial No.Test Substance

0.150.11

--

--

-5.31

-6.37

-2.8

Methyltrienolone (R1881)

-

-

-

-

-

- --

-7.15

-7.81

Diethylhexyl phthalate

-

-

-5.22

-

Hydroxyflutamide

0.14

Data

0.23

-6.69

-7.19

-7.13

0.120.07

0.24

intra-Lab

--

- -

-

-

 
* linearIC50(M):The concentration(M) of chemical cause 50% inhibition of the spiked-in (500 pM of DHT) response. 

 
(1) Table 20 

CERI 

CERI 

CERI 

CERI 

CERI 

30



25 
 

Table 7 2 AR STTA  
 

 Lab Run
No.

Log 
PC10 
(M) 

Mean
SD 

%CV

Log 
PC50 
(M) 

Mean
SD 

%CV

 
Decision 

17 -Ethinyl estradiol  CERI 1 ND  ND   
CAS:57-63-6  2 ND  ND  Negative 

 3 ND  ND   
 sumitomo 1 ND  ND   
  2 ND  ND  Negative 
  3 ND  ND   
 hokkaido 1 ND  ND   
  2 ND  ND  Negative 
  3 ND  ND   
 NIFDS 1 ND  ND   
  2 ND  ND  Negative 
  3 ND  ND   

For 4 labs Mean     
 SD ND  ND  Negative 
 CV%      

17 -Estradiol CERI 1 -7.63 -7.63 ND   
CAS:50-28-2  2 -7.67 0.03 ND  Positive 

 3 -7.60 0.43% ND   
 sumitomo 1 -7.24 -7.23 ND   
  2 -7.19 0.04 ND  Positive 
  3 -7.27 0.58% ND   
 hokkaido 1 -7.74 -7.72 -5.33 -5.27  
  2 -7.73 0.02 -5.34 0.12 Positive 
  3 -7.70 0.30% -5.13 2.29%  
 NIFDS 1 -7.05 -6.96 -4.93 -4.99  
  2 -7.08 0.19 -4.88 0.15 Positive 
  3 -6.75 2.67% -5.15 2.94%  

For 4 labs Mean -7.39  -5.13   
 SD 0.33  0.19  Positive 
 CV% 4.50%  3.80%   

Butylbenzyl phthalate CERI 1 ND  ND   
CAS:85-68-7  2 ND  ND  Negative 

 3 ND  ND   
 sumitomo 1 ND  ND   
  2 ND  ND  Negative 
  3 ND  ND   
 hokkaido 1 ND  ND   
  2 ND  ND  Negative 
  3 ND  ND   
 NIFDS 1 ND  ND   
  2 ND  ND  Negative 
  3 ND  ND   

For 4 labs Mean    
 SD ND  ND  Negative 
 CV%      

ND: Not determined 
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Table 7 (continued) 
 

 Lab ID 
Log 
IC30 
(M) 

Mean
SD 

CV%

Log 
IC50 
(M) 

Mean 
SD 

CV% 

 
Decision 

Medroxyprogesterone 17-acetate CERI 1 -8.94 -8.93 -8.45 -8.46  
CAS:71-58-9  2 -8.93 0.02 -8.50 0.03 Positive 

 3 -8.90 0.23% -8.44 0.38%  
 sumitomo 1 -8.92 -8.91 -8.44 -8.42  
  2 -8.91 0.02 -8.45 0.04 Positive 
  3 -8.89 0.18% -8.37 0.51%  
 hokkaido 1 -9.64 -9.38 -8.77 -8.71  
  2 -8.98 0.35 -8.62 0.08 Positive 
  3 -9.52 3.76% -8.72 0.89%  
 NIFDS 1 -8.95 -9.11 -8.51 -8.57  
  2 -9.00 0.24 -8.58 0.06 Positive 
  3 -9.39 2.63% -8.63 0.69%  

For 4 labs Mean -9.08  -8.54   
 SD 0.27  0.13  Positive 
 CV% 2.96%  1.47%   

Testosterone CERI 1 -9.83 -9.89 -9.28 -9.30  
CAS:58-22-0  2 -9.98 0.08 -9.35 0.04 Positive 

 3 -9.85 0.82% -9.28 0.41%  
 sumitomo 1 -9.85 -9.84 -9.24 -9.23  
  2 -9.84 0.00 -9.20 0.02 Positive 
  3 -9.84 0.03% -9.24 0.24%  
 hokkaido 1 -10.42 -10.32 -9.46 -9.41  
  2 -10.17 0.13 -9.37 0.05 Positive 
  3 -10.36 1.24% -9.39 0.54%  
 NIFDS 1 -9.77 -9.75 -9.13 -9.07  
  2 -9.75 0.02 -9.10 0.09 Positive 

 3 -9.73 0.24% -8.96 0.99%  
For 4 labs Mean -9.95  -9.25   

 SD 0.24  0.14  Positive 
 CV% 2.37%  1.50%   

 
(2) Table 17 
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Table 8 2 AR STTA  
 

 Lab ID 
Log 
IC30 
(M) 

Mean 
SD 
CV% 

Log 
IC50 
(M) 

Mean 
SD 
CV% 

 
Decision 

6-Propyl-2-thiouracil CERI 1 ND  ND   
CAS:51-52-5  2 ND  ND  Negative 

 3 ND  ND   
 Add ND  ND  Negative 

 sumitomo 1 ND  ND   
  2 ND  ND  Negative 
  3 ND  ND   
 hokkaido 1 ND  ND   
  2 ND  ND  Negative 
  3 ND  ND   
 NIFDS 1 ND  ND   
  2 ND  ND  Negative 

 3 ND  ND   
 For 4 labs Mean      
  SD ND  ND  Negative 
  CV%      

Atrazine CERI 1 ND  ND   
CAS:1912-24-9  2 ND  ND  Negative 

 3 ND  ND   
 Add ND  ND  Negative 

 sumitomo 1 ND  ND   
  2 ND  ND  Negative 
  3 ND  ND   
 hokkaido 1 ND  ND   
  2 ND  ND  Negative 
  3 ND  ND   
 NIFDS 1 ND  ND   
  2 ND  ND  Negative 
  3 ND  ND   
 For 4 labs Mean      
  SD ND  ND  Negative 
  CV%      

Flutamide CERI 1 -5.96 -6.14 ND   
CAS:13311-84-7  2 -6.13 0.15 ND  Positive 

  3 -6.15 2.45% ND   
 Add -6.33 -5.82 Positive 

 sumitomo 1 -5.96 -5.97 -5.57 -5.60  
  2 -5.88 0.09 -5.57 0.05 Positive 
  3 -6.07 1.57% -5.66 0.87%  
 hokkaido 1 -5.71 -5.74 -5.43 -5.47  
  2 -5.81 0.06 -5.53 0.05 Positive 
  3 -5.69 1.10% -5.44 0.96%  
 NIFDS 1 -6.20 -6.04 -5.66 -5.61  
  2 -5.96 0.14 -5.58 0.05 Positive 
  3 -5.95 2.31% -5.58 0.82%  
 For 4 labs Mean -5.96 (-5.98)* -5.56 (-5.58)  
  SD 0.16 (0.19)* 0.08 (0.11) Positive 
  CV% 2.74% (3.14%)* 1.44% (1.99%)  

ND: Not determined 
*Values in parenthesis are overall Mean, SD and CV% containing additional trial by CERI. 
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Table 8 (continued) 
 

 Lab ID 
Log 
IC30 
(M) 

Mean 
SD 
CV% 

Log 
IC50 
(M) 

Mean 
SD 
CV% 

 
Decision 

Prochloraz CERI 1 ND  ND   
CAS:67747-09-5  2 ND ND  Negative 

 3 ND  ND   
  Add -5.77 -5.77 -5.44 -5.44 Positive 
 sumitomo 1 -5.58 -5.60 -5.22 -5.25  
  2 -5.65 0.05 -5.33 0.06 Positive 
  3 -5.56 0.89% -5.21 1.23%  
 hokkaido 1 -5.54 -5.53 -5.27 -5.26  
  2 -5.59 0.06 -5.30 0.05 Positive 
  3 -5.47 1.14% -5.20 1.04%  
 NIFDS 1 -5.53 -5.53 -5.15 -5.14  
  2 -5.52 0.01 -5.12 0.02 Positive 
  3 -5.54 0.16% -5.16 0.36%  
 For 4 labs Mean -5.55 (-5.57)* -5.22 (-5.24)  
  SD 0.05 (0.08)* 0.07 (0.10) Positive 
  CV% 0.92% (1.48%)* 1.36% (1.87%)  

Vinclozolin  CERI 1 -6.44 -6.46 -6.07 -6.10  
CAS:50471-44-8  2 -6.45 0.03 -6.04 0.05 Positive 

  3 -6.46 0.48% -6.14 0.82%  
 Add -6.51  -6.14  Positive 

 sumitomo 1 -6.42 -6.38 -5.96 -5.92  
  2 -6.39 0.04 -5.95 0.06 Positive 
  3 -6.34 0.62% -5.85 0.96%  
 hokkaido 1 -6.46 -6.40 -6.10 -6.07  
  2 -6.42 0.07 -6.12 0.07 Positive 
  3 -6.32 1.09% -6.00 1.09%  
 NIFDS 1 -6.83 -6.70 -6.47 -6.31  
  2 -6.65 0.11 -6.25 0.14 Positive 
  3 -6.62 1.67% -6.21 2.17%  

For 4 labs Mean -6.48 (-6.49) -6.10 (-6.10)  
 SD 0.17 (0.14) 0.19 (0.16) Positive 
 CV% 2.63% (2.18%) 3.08% (2.55%)  

ND: Not determined 
*Values in parenthesis are overall Mean, SD and CV% containing additional trial by CERI. 

 
(2) Table 18 
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Table 9 AR STTA ICCVAM Report (2003) 
 

vs. ICCVAM

0%

20%

40%

60%

80%

100%

120%

PC50 PC40 PC30 PC20 PC10 PC5

Concordance Sensitivity
Specificity False positive rate
False negative rate

 
PC50 PC40 PC30 PC20 PC10 PC5

Concordance 73.5% 73.5% 76.5% 79.4% 91.2% 91.2%
Sensitivity 50.0% 55.6% 61.1% 66.7% 88.9% 88.9%
Specificity 100.0% 93.8% 93.8% 93.8% 93.8% 93.8%

False positive rate 0.0% 6.3% 6.3% 6.3% 6.3% 6.3%
False negative rate 50.0% 44.4% 38.9% 33.3% 11.1% 11.1%

(1) Table9 
 
Table 10 AR STTA ICCVAM Report 
(2003)  

vs. ICCVAM

0%

20%

40%

60%

80%

100%

120%

IC50 IC40 IC30

Concordance Sensitivity
Specificity False positive rate
False negative rate

 
Lin. IC50 Lin. IC40 Lin. IC30

Concordance 87.0% 87.0% 87.0%
Sensitivity 83.3% 83.3% 83.3%
Specificity 100.0% 100.0% 100.0%

False positive rate 0.0% 0.0% 0.0%
False negative rate 16.7% 16.7% 16.7%

 
(1) Table 11 
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Table 11 AR AR STTA  

 AR STTA SumP/P 1 P/N 1 N/P 1 N/N 1 

AR 
Binding 
Assay 

P 2 

8 
Cyproterone 

acetate, 
Dexamethasone, 
17 -Estradiol, 

Estrone, 
Linuron (= 

Lorox), 
Spironolactone, 
Progesterone, 

RU-486 

7 
Fluoxymesterone, 

Hydroxymethylprogesterone 
acetate, 

Testosterone, 
Androstenedione, 

5 -Dihydrotestosterone, 
Corticosterone, 

17 -Methyltestosterone 

7 
Diethylstilbestrol, 

Flutamide, 
Methoxychlor, 

4-tert-Octylphenol, 
Bisphenol A, 

p,p'-DDE, 
Ethynyl estradiol 

2 
4-Hydroxytamoxifen, 

Kepone 
24 

N 2 0 0 

5 
Dibutyl phthalate, 

Procymidon, 
p-n-Nonylphenol, 

Vinclozolin, 
2,4,5-Trichlorophenoxyacetic 

acid

2 
DEHP,  

Atrazine 
7 

 8 7 12 4 31 

 

Concordance: [(8+7+7) + 2] / 31 = 77.4%

Sensitivity:  (8+7+7) / 24 = 91.7%

Specificity:  2 / 7 = 28.6%

 
1 : P(Positive) or N(Negative) of Agonist assay/Antagonist assay of AR STTA. 
2 : P(Positive) or N(Negative) of AR binding assay 

 
(1) Table 13 
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Table 12  AR AR STTA  

Chemical Name CAS No AR_RBA%1
AR_RBA

P/N 2 

AR STTA ICCVAM Max conc.
(mM) Ago A  Ago Atg 

Diethylstilbestrol  56-53-1 0.0136 P N P N P 0.1 

Cyproterone acetate 427-51-0 12.1 P P P P P 0.1 

Fluoxymesterone 76-43-7 6.04 P P N P N 0.1 

Dexamethasone 50-02-2 0.0393 P P P P N' 1 

17 -Estradiol 50-28-2 6.6 P P P P P 1 

Flutamide 13311-84-7 0.0812 P N P N P 1 

Hydroxymethylprogesterone acetate 71-58-9 51 P P N P N 0.01 

Testosterone 58-22-0 68.5 P P N P N 1 

4-Androstenedione 63-05-8 0.644 P P N P N' 0.1 

Dibutyl phthalate 84-74-2 N.D. N N P N N' 1 

Di-sec-octyl phthalate 117-81-7 N.B. N N N N N' 1 

5 -Dihydrotestosterone 521-18-6 105 P P N P N' 0.1 

Estrone 53-16-7 0.113 P P P P N' 0.1 

Linuron  330-55-2 0.0259 P P P P P 1 

p,p'-Methoxychlor 72-43-5 0.0159 P N P N P 1 

Spironolactone 52-01-7 3.08 P P P P P 1 

4-tert-Octylphenol 140-66-9 0.0125 P N P N P 1 

Procymidon 32809-16-8 N.B. N N P N P 0.1 

p-n-Nonylphenol 104-40-5 N.B. N N P N N' 1 

Bisphenol A 80-05-7 0.0301 P N P N P 1 

Progesterone 57-83-0 3.59 P P P P P 0.1 

p,p'-DDE 72-55-9 0.0497 P N P P P 0.1 

4-Hydroxytamoxifen 68047-06-3 0.0543 P N N N N' 0.1 

Vinclozolin 50471-44-8 N.D. N N P N P 1 

Atrazine 1912-24-9 N.B. N N N N N 1 

RU-486 84371-65-3 9.08 P P P P P 1 

Kepone 143-50-0 0.0186 P N N N P 0.1 

Corticosterone 50-22-6 0.299 P P N N N' 1 

17 -Ethynyl estradiol 57-63-6 0.482 P N P N N' 1b 

17 -Methyltestosterone 58-18-4 78.8 P P N P N' 0.1 

2,4,5-Trichlorophenoxyacetic acid 93-76-5 N.B. N N P N' N' 1 
1 : AR_RBA% : AR Relative Binding Activity 

N.D. Hot ligand was replaced only 20-50% and IC50 was not calculated. 
N.B.: Hot ligand was not replaced greater than 20%. 

2 : AR_RBA P/N : P(Positive) or N(Negative) judgement by AR binding assay based on AR_RBA%  

 
(1) Table 14 
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