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EXECUTIVE SUMMARY 

1.1 Study Design 

The objective of this study was to analyze the test substances for androgenic transactivation 

activity (agonism and antagonism) using the MDA-kb2 reporter cell line.  The MDA-kb2 cell 

line was derived from a human breast cancer line transfected with an androgen receptor 

promoter linked to a luciferase gene.  Consequently, the MDA-kb2 cell line can measure the 

ability of a test substance to induce (agonism) or antagonize Androgen Receptor (AR) 

mediated transactivation via luciferase gene expression.  Cell viability was monitored by a 

two-read propidium iodide (PI) uptake assay.  

 

Final concentration ranges of subsequent run(s) were adjusted based on assessments of 

precipitation observed in the first run.  Solubility was visually observed for runs 1 and 2, and 

was read on the nepheloskan for run 3. 

 

Two runs were conducted on octylmethoxycinnamate.  The final concentrations were: 10
-6.5

, 

10
-6

, 10
-5.5

, 10
-5

, 10
-4.5

, 10
-4

, 10
-3.5

 and 10
-3

 M for run 1 (13-October-2011) and 10
-7.5

, 10
-7

,  

10
-6.5

, 10
-6

, 10
-5.5

, 10
-5

, 10
-4.5

 and 10
-4

 M for run 2 (20-October-2011).  Three runs were 

conducted on oxybenzone, octylsalate and octocrylene.  The final concentrations were: 10
-6.5

, 

10
-6

, 10
-5.5

, 10
-5

, 10
-4.5

, 10
-4

, 10
-3.5

 and 10
-3

 M for run 1 (13-October-2011) and 10
-7.5

, 10
-7

, 10
-

6.5
, 10

-6
, 10

-5.5
, 10

-5
, 10

-4.5
 and 10

-4
 M for runs 2 and 3 (20-October-2011 and 3-November-

2011).  The third run was used to clarify results of the first two runs for oxybenzone, 

octylsalate and octocrylene.  Every run contained one agonism plate, one antagonism plate, 

and one cytotoxicity plate for each substance tested. 

 

Solubility was recorded visually on runs 1 and 2 (13-October-2011 and 20-October-2011; 

(see deviation 2, Appendix 2).  The Nepheloskan was used for run 3 (3-November-2011) at 

the concentrations of  10
-7.5

, 10
-7

, 10
-6.5

, 10
-6

, 10
-5.5

, 10
-5

, 10
-4.5

, 10
-4

, 10
-3.5

 and 10
-3

 for 

oxybenzone, octylsalate and octocrylene.  The Nepheloskan was used (3-November-2011) at 

the concentrations of  10
-7.5

, 10
-7

, 10
-6.5

, 10
-6

, 10
-5.5

, 10
-5

, 10
-4.5

, and 10
-4

 for 

octylmethoxycinnamate due to the limited availability of test substance. 

 

For agonist plates, all concentrations were tested in replicates of 6/plate, with the addition of 

2 replicates/plate that incorporated the antagonist nilutamide which is used as a CeeTox 

internal control.  Replicates incorporating the nilutamide allow for the identification of non-

specific (i.e., non-androgen receptor mediated) induction of the luciferase gene.   

 

For antagonist plates, all test substance concentrations included four replicates with 1 nM 

DHT and four replicates with 1000 nM DHT.  Replicates incorporating 1000 nM DHT 

allowed for the identification of assay interference. 

 

For cytotoxicity plates, all concentrations were tested in replicates of 6/plate, with the 

addition of 2 replicates/plate that incorporated digitonin.  Replicates incorporating digitonin 

allow for the identification of assay interference. 
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The duration of exposure was 24 hours.  A complete concentration response curve for each of 

3 reference compounds (dihydrotestosterone (DHT), nilutamide (NIL) and 1,1-dichloro-2,2-

bis(p-chlorophenyl)ethylene (p,p’-DDE)) was run each time the transcriptional activation 

assay was performed. 

 

1.2 Results 

Solubility was visually observed for run 1 and run 2.  Solubility was run on the Nepheloskan 

for run 3.  The top concentration for all test substances in run 1 (13-October-2011) was 10
-3 

M.  Precipitation was observed at 10
-4

, 10
-3.5

 and 10
-3 

M in octylmethoxycinnamate.  

Precipitation was observed at 10
-3.5

 and 10
-3 

M in oxybenzone.  Precipitation was observed at 

10
-4

, 10
-3.5

 and 10
-3 

M 
 
in octylsalate.  Precipitation was observed at 10

-4
, 10

-3.5
 and 10

-3 
M in 

octocrylene.  The suitable top concentration of each test substance for use in later runs was 

10
-4

 M, based on these observations.  In run two (20-October-2011), slight precipitation was 

observed at 10
-4 

M in octylmethoxycinnamate and octylsalate.  There was no evidence of 

precipitation in oxybenzone and octocrylene.  In run 3, solubility was run on the 

Nepheloskan.  With the criteria of ≥3 times the vehicle control octylsalate had a solubility 

limit of 10
-4.5

 M,  oxybenzone had no solubility limit (soluble at all concentrations tested), 

octylmethoxycinnamate had a solubility limit of 10
-4.5

 M, and octocrylene had a solubility 

limit of 10
-5

 M.  Cytotoxicity (≥20% reduction in cell viability) was observed in oxybenzone 

and octylsalate at 10
-3.5

 and 10
-3 

M  in the first run (13-October-2011).  Cytotoxicity was 

noted in oxybenzone at 10
-4

 in the second run (20-October-2011).  Cytotoxicity was observed 

in octocrylene at 10
-4.5

, 10
-4

, 10
-3.5

 and 10
-3

 M in the first run (13-October-2011) and at the 

top two doses, 10
-4.5

 and 10
-4

 M, in the second run (20-October-2011) and at 10
-4

 M in the 

third run (3-November-2011).   

 

In all independent runs of the agonist transcriptional activation assay, these test substances 

(octylmethoxycinnamate, oxybenzone, octylsalate and octocrylene) did not result in an 

increase in luciferase activity at any of the viable soluble concentrations tested 

(RPCmax<20%). 

 

In two of two independent runs of the antagonist transcriptional activation assay, 

octylmethoxycinnamate did not result in a differential between the high antagonism and the 

low antagonism of greater than 50% at more than one viable soluble concentration. 

 

In two of three independent runs of the antagonist transcriptional activation assay, 

oxybenzone did result in a differential between the high antagonism and the low antagonism 

of greater than 50% at more than one viable soluble concentration (10
-4.5

 and 10
-4

). 

 

In three of three independent runs of the antagonist transcriptional activation assay, 

octylsalate did not result in a differential between the high antagonism and the low 

antagonism of greater than 50% at more than one viable soluble concentration. 
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In three of three independent runs of the antagonist transcriptional activation assay, 

octocrylene did not result in a differential between the high antagonism and the low 

antagonism of greater than 50% at more than one viable soluble concentration. 

 

1.3 Conclusion 

Octylmethoxycinnamate, octylsalate and octocrylene do not demonstrate agonism or 

antagonism of AR mediated transactivation when tested in the MDA-kb2 cell model system.  

Oxybenzone does not demonstrate agonism, however there was a exposure dependent 

antagonism of AR-mediated transactivation when tested in the MDA-kb2 cell model system. 

 

2.0 INTRODUCTION 

2.1 Purpose 

The objective of this study was to analyze the test substances for androgenic transactivation 

activity using the MDA-kb2 reporter cell line.  The MDA-kb2 cell line is derived from a 

human breast cancer line transfected with an androgen receptor promoter linked to a 

luciferase gene.  Consequently, the MDA-kb2 cell line can measure the ability of a test 

substance to induce (agonism) or antagonize AR mediated transactivation via luciferase gene 

expression.  

 

The MDA-kb2 cell line is derived from human breast cancer cells.  These cells were 

transformed with an androgen responsive luciferase reporter plasmid driven by the mouse 

mammary tumor virus promoter (MMTV).  The MMTV promoter was chosen for 

transformation because it is a robust viral promoter and is well characterized as being 

androgen responsive. Consequently, the MDA-kb2 cell line can measure the ability of a test 

substance to induce AR-mediated transactivation of luciferase gene expression, i.e., the cell 

line can be used to assess the ability of a test substance to act as an agonist of AR.  

Antagonism can be distinguished by the differential ellicited from the co-administration of 

the test article and AR agonist DHT at a high concentration (1000 nM) versus the co-

administration of the test article and the AR agonist DHT at a low concentration (1 nM). 

 

2.2 Regulatory Citations 

Currently this assay has not been validated as part of the EDSP Tier 1 testing program and is 

not mandated. 

 

3.0 MATERIALS AND METHODS 

3.1 Test Substance 

3.1.1 Test substance details 

Test substance name: 2-Hydroxy-4-methoxybenzophenone 
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(Oxybenzone) 

Test substance manufacturer: Ivy Fine Chemicals Corporation 

CAS number: 131-57-7 

Description: Light yellow powder 

Solvent used: DMSO 

Batch identification: 20100801 

Expiry date: August 1, 2012 

Purity: 99.92% 

Molecular formula: C14H12O3 

Molecular weight: 228.25 

Storage conditions: Room Temperature 

 

Test substance name: 2-Ethylhexyl p-methoxycinnamate 

(Octylmethoxycinnamate); Octyl 4-

methoxycinnamate 

Test substance manufacturer: Acros Organics 

CAS number: 5466-77-3 

Description: Clear colorless liquid 

Solvent used: DMSO 

Batch identification: A0293319 

Recertification date: Not Provided 

Purity: 99.8% 

Molecular formula: C18H26O3 

Molecular weight: 290.39 

Storage conditions: Room Temperature 

 

Test substance name: Octyl Salicylate (Octylsalate); 2-

Ethylhexyl salicylate 

Test substance manufacturer: Sigma Aldrich 

CAS number: 118-60-5 

Description: Colorless liquid 

Solvent used: DMSO 

Batch identification: 44698PJ 

Recertification date: Not Provided 

Purity: 99.6% 

Molecular formula: C15H22O3 

Molecular weight: 250.33 

Storage conditions: Room Temperature 

 

Test substance name: 2-Ethylhexyl 2-cyano-3,3-

diphenylacrylate (Octocrylene) 

Test substance manufacturer: Sigma Aldrich 

CAS number: 6197-30-4 

Description: Yellow viscous liquid 

Solvent used: DMSO 
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Batch identification: 01697MJ 

Recertification date: Not Provided 

Purity: 99.2% 

Molecular formula: C24H27NO2 

Molecular weight: 361.48 

Storage conditions: Room Temperature 

 

Certificates of analysis for the test substances are presented in Appendix 3. 

 

 

3.1.2 Vehicle selection 

Dimethyl sulfoxide (DMSO) was selected as a suitable vehicle for test substances.  

Therefore, solutions with a test substance concentration of up to 10
-3

 M (the highest 

concentration tested) can be prepared while limiting the final concentration of DMSO in the 

assay medium to 0.5% (v/v).  Dihydrotestosterone, nilutamide, p,p’-DDE and test substances 

were all prepared on the day of dosing (13-October-2011 for run 1, 20-October-2011 for run 

2, and 3-November-2011 for run 3).   

 

3.2 Cell Line 

3.2.1 Source 

The stably transfected MDA-kb2 cell line was used in this study. The cell line was obtained 

from ATCC (Appendix 3).  The cells were certified as Mycoplasma Free (Appendix 4). 

  

3.2.2 Stability of the cell line 

The stability of the cell line was monitored by the use of the following reference chemicals: 

dihydrotestosterone (DHT), nilutamide (Nil) and p,p'-DDE.  A complete concentration 

response curve for each reference compound was run each time the transcriptional activation 

assay was performed. 

 

3.2.3 Cell culture and plating conditions 

Cells were maintained in Leibovitz’s L-15 culture medium containing 10% fetal bovine 

serum, in an incubator at ~37°C without CO2.  The MDA-kb2 cell line is not contact 

inhibited and can be grown to confluence. Cells were subcultivated at a 1:2 to 1:8 

subcultivation ratio.  The cells were suspended with complete medium and plated into wells 

of a 96-well cell culture plate at a density of ~1 X 10
4
 cells/100 L/well. The cells were then 

placed into an incubator without CO2 at ~37°C overnight prior to chemical exposure.  
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3.3 Chemical Exposure and Assay Plate Organization 

Each test substance was prepared for addition to the cell system by making a 400 mM stock.  

Dilutions were prepared in DMSO to 400x final target concentration.  Ten microliter aliquots 

of the substance dilutions were added to 2 mL media in deep well plates and mixed to yield 

concentrations of test material 2-fold greater than the desired final concentration.   

 

After the overnight post-seeding incubation, the plates were removed from the incubator and 

the media was aspirated.  Fifty microliters of media and appropriate controls were added to 

the seeded plates.  To achieve the final exposure concentrations each 2X solution was diluted 

2-fold in the 96-well plate containing the cells and media and controls. 

 

Agonism 

 1 2 3 4 5 6 7 8 9 10 11 12 

A Blank* 
DHT 

(10 nM) 
VC** VC 

Conc. 

1 

Conc. 

2 

Conc. 

3 

Conc. 

4 

Conc. 

5 

Conc. 

6 

Conc. 

7 

Conc. 

8 

B ↓*** ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ 

C ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ 

D ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ 

E ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ 

F ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ 

G --------------------As above + antagonist (10 μM nilutamide)------------------- 

H ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ 

 DHT = dihydrotestosterone 

*Blank wells contain media only (no cells) 

**Vehicle control (VC) wells contain cells and media + 0.5% (v/v) DMSO 

***↓ Indicates the composition of the well is identical to the well directly above it  

 

Antagonism 

 1 2 3 4 5 6 7 8 9 10 11 12 

A Blank* 
*** 

(nM) 
VC** VC 

Conc. 

1 

Conc. 

2 

Conc. 

3 

Conc. 

4 

Conc. 

5 

Conc. 

6 

Conc. 

7 

Conc. 

8 

B ↓*** ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ 

C ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ 

D ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ 

E --------------------As above + (1000 nM DHT instead of 1 nM DHT)------------------- 

F ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ 

G ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ 

H ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ 

***10 nM dihydrotestosterone (DHT) Maximal induction control wells 

*Blank wells contain media only (no cells) 

**Vehicle control (VC) wells contain cells and media + 0.5% (v/v) DMSO 

****↓ Indicates the composition of the well is identical to the well directly above it  

Rows A-D are low agonist (1 nM DHT) 

Rows E-H are high agonist (1000 nM DHT) 
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After adding the reference chemicals/test substances, the plates were incubated in an 

incubator at ~37°C without CO2 for ~24 hours.  

 

For the agonism plates, all concentrations were tested in replicates of 6/plate.  In addition, for 

each concentration, 2 replicates/plate were prepared that incorporated the AR antagonist 

nilutamide.  Replicates incorporating an AR antagonist allow for the identification of non-

specific (i.e., non-AR-mediated) induction of the luciferase gene as true AR-mediated 

induction is inhibited by addition of an antagonist whereas non-specific induction is not. 

 

For the antagonism plates, all concentrations were tested in replicates of 4/plate.  Four 

replicates were co-administered 1 nM DHT and test article at each concentration.  Four 

replicates were co-administered 1000 nM DHT and test article at each concentration. 

Replicates incorporating 1000 nM DHT allowed for the identification of assay interference. 

 

In view of the short-term nature of studies of this type, no analyses of stability, homogeneity 

or achieved concentration(s) were carried out on preparations of the test substance or positive 

control chemicals, either before or after the treatment phase.  This was not considered to have 

affected the integrity of the study.  For the reference control compounds, stability was 

demonstrated by an appropriate response in the assay system. 

3.4 Assays 

3.4.1 Cytotoxicity assay 

Cell viability was monitored by a two-read propidium iodide (PI) uptake assay. PI was a light 

sensitive dye and all procedures were conducted under low light conditions.  PI could not 

cross the plasma membrane of intact and viable cells.  Cells that were dead or dying had 

weakened plasma membranes which allowed PI to enter the cytosol of the damaged cells. 

Once inside the cell, PI intercalated into DNA/RNA and yielded a fluorescent signal.  In the 

two-read procedure, the first read was taken immediately after full exposure to controls and 

test articles.  This measured “background” fluorescence.  The cells were then lysed and a 

second read was taken.  This read indicated cell death.  The first read was then subtracted 

from the second read.  The results of the subtracted reads were directly proportional to the 

viability of the cells.  The control and test substance data were normalized to vehicle control 

to generate percent cell viability. 

 

Cells were seeded as described in Section 3.2.3, with the exception that a black-walled 96-

well cell culture plate was used.  The cells were exposed to the test chemicals in replicates of 

6 (rows A-F) while the last 2 rows (G and H) received 125 µM digitonin as a positive control 

for cell death.  Following chemical exposure, the growth medium was removed and 50 L of 

a PI working solution (44 μM in phosphate buffered saline) was added to each well. 

Background fluorescence was evaluated by measuring fluorescence immediately on a 

Packard Fusion fluorescence plate reader at an excitation wavelength of 544 nm and an 

emission wavelength of 612 nm.  Following this determination, 50 L of a 2% (v/v) Triton 

X-100 solution was added to each well and the plate was incubated at room temperature for 
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~15 minutes to fully lyse all cells in the wells before measuring fluorescence at the same 

wavelengths. 

 

The background-corrected fluorescence was calculated for each well by subtracting the 

results of the first read from the results of the second read. The change in cell viability was 

determined by comparing treated wells to the vehicle control wells. A ≥20% reduction in cell 

viability was considered evidence of cytotoxicity. 

 

3.4.2 Precipitation assessment 

Solubility limits for runs 1 and 2 (13-October-2011 and 20-October-2011) were determined 

by visual observation.  For run 3, the limit of solubility was determined by Nephelometry.  A 

96-well clear bottom plate containing 200 µL of every test concentration in cell culture media 

was evaluated using the Nepheloskan.  Nephelometry measured the particulate light 

scattering. 

 

3.4.3 Transcriptional activation assay 

A luciferase assay was performed as described in CeeTox Standard Operating Protocol 

(SOP) 2041 using the reagents listed below. Luciferase assay reagent was prepared as 

described in CeeTox SOP 2041 (proprietary information). 

 

Reagent Supplier Catalog # 

Trisma Base Sigma T6066 

Magnesium Chloride Sigma M2393 

EDTA Sigma E5134 

Dithiothreitol Sigma D9779 

ATP Sigma A2383 

Coenzyme A Sigma C3019 

AMP Sigma A1752 

Luciferin Promega E160E 

Glycerol Sigma G5516 

Triton-X100 Sigma T8787 

Bovine Serum Albumin Sigma A9418 

CDTA Sigma D0922 

 

3.5 Agonist Transcriptional Activation Assay Data Analysis and 

Interpretation 

In order to determine the relative transcriptional activity as compared to the positive control 

(PC), 10 nM DHT, the luminescence data from each plate were analyzed according to the 

steps outlined below.  Wells incorporating nilutamide were analyzed in an identical fashion 

to wells not incorporating nilutamide, except that the data were normalized by subtracting the 

mean value for the nilutamide-containing vehicle control (VC) wells. 
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1. Any cytotoxic concentrations (as defined in Section 3.4.1) were excluded from data 

analysis. 

2. The mean value for the VC wells was calculated. 

3. The mean value for the VC wells was subtracted from each well to normalize the 

data. 

4. The mean value for the normalized PC wells was calculated. 

5. The normalized value for each well was divided by the mean value of the normalized 

PC wells (with the normalized mean of the PC wells being defined as 100% relative 

transcriptional activity). The final value for each well is the relative transcriptional 

activity for that well compared to the mean normalized PC response. 

 

The data were then interpreted according to the following steps: 

 

1. Where appropriate, LogPC50, LogPC10, LogEC50 and Hill slope values were 

calculated. 

2. For the test substance, the maximum response relative to the positive control 

(RPCMax) was determined.  In each individual run of the transcriptional activation 

assay, if RPCmax was less than 20%, the test substance was considered to have given a 

negative response for AR agonism. 

3. For each individual run of the transcriptional activation assay, the acceptability of the 

data was evaluated using the following criteria: 

 The mean normalized luciferase signal of the PC (10 nM DHT) should be at 

least 4-fold that of the mean VC on each plate. 

 The results of the reference compounds, nilutamide and DHT, should be 

within the acceptable ranges. 

4. If the acceptability criteria outlined above were met, that run of the transcriptional 

activation assay was considered to be definitive 

5. The test substance was considered negative if RPCMax was <20% in at least 2 

definitive runs of the transcriptional activation assay.  The test substance was 

considered positive if RPCMax was ≥20% in at least 2 definitive runs of the 

transcriptional activation assay. 

 

3.6 Antagonist Transcriptional Activation Assay Data Analysis and 

Interpretation 

In order to determine the relative transcriptional activity as compared to the positive control 

(PC), 10 nM DHT, the luminescence data from each plate were analyzed according to the 

steps outlined below.  Wells incorporating 1 nM DHT were analyzed in an identical fashion 

to wells incorporating 1000 nM DHT, except that the data was normalized to the induced 

control with 1 nM DHT or 1000 nM DHT, respectively. 

 

1. Any cytotoxic concentrations (as defined in Section 3.4.1) were excluded from data 

analysis. 

2. The mean value for the VC wells was calculated. 
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3. The mean value for the VC wells was subtracted from each well to normalize the 

data. 

4. The mean value for the induced control with 1 nM DHT was calculated. 

5. The mean value for the induced control with 1000 nM DHT was calculated. 

6. The wells dosed with test or control substance and 1 nM DHT were normalized to the 

mean value for the induced control with 1 nM DHT. 

7. The wells dosed with test or control substance and 1000 nM DHT were normalized to 

the mean value for the induced control with 1000 nM DHT. 

8. Averages of antagonist % maximal induction control were calculated (test or control 

substance a with 1 nM DHT). 

9. Averages of high agonist control % maximal induction control were calculated (test 

or control substance a with 1000 nM DHT). 

10. Differentials were calculated (averages of high agonist control % maximal induction 

control minus averages of antagonist % maximal induction control). 

 

 

The data were then interpreted according to the following steps: 

 

1. Where appropriate, RICMax, Differential IC50, Differential IC30, LogEC50 and Hill 

slope values were calculated. 

2. If the differential between the high antagonism and the low antagonism was greater 

then 50% and had a dose response (more than one data point) in two of two runs, than 

the test substance was considered positive. 

3. If the differential between the high antagonism and the low antagonism was less then 

50% and did not have a dose response (more than one data point) in two of two runs, 

than the test substance was considered negative. 

4. For each individual run of the transcriptional activation assay, the acceptability of the 

data was evaluated using the following criteria: 

 The mean normalized luciferase signal of the PC (10 nM DHT) should have 

been at least 4-fold that of the negative control on each plate. 

5. If the acceptability criteria outlined above were met, that run of the transcriptional 

activation assay was considered to be definitive. 

 

4.0 RESULTS AND DISCUSSION 

4.1 Concentration Range for the Test Substance 

The final concentrations were: 10
-6.5

, 10
-6

, 10
-5.5

, 10
-5

, 10
-4.5

, 10
-4

, 10
-3.5

 and 10
-3

 M for run 1 

(13-October-2011) and 10
-7.5

, 10
-7

, 10
-6.5

, 10
-6

, 10
-5.5

, 10
-5

, 10
-4.5

 and 10
-4

 M for runs 2  and 3 

(20-October-2011 and 3-November-2011).  Test concentrations were reduced after the first 

run due to observed precipitation. 
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4.2 Transcriptional Activation Assay Acceptance Criteria 

In all valid independent runs of the assay, the mean luciferase activity of the PC (10 nM 

DHT) was greater than 4-fold that of the mean luciferase activity of the VC on each plate. 

 

Test article data and data from the 3 reference compounds were excluded from evaluation 

and interpretation in instances of excessive cytotoxicity or precipitation observed in the valid 

independent runs. 

 

4.3 Transcriptional Activation Assay Results 

Two runs were conducted on octylmethoxycinnamate and three runs were conducted on 

octylsalate, oxybenzone and octocrylene.  The third run was to clarify antagonism 

classification on borderline substances (substances whose results suggested antagonism just 

before cytotoxicity).  

 

In all independent runs of the agonist transcriptional activation assay, test substances 

(octylmethoxycinnamate, oxybenzone, octylsalate and octocrylene) did not result in an 

increase in luciferase activity at any of the viable soluble concentrations tested 

(RPCmax<20%). 

 

In two of two independent runs of the antagonist transcriptional activation assay, 

octylmethoxycinnamate did not result in a differential between the high antagonism and the 

low antagonism of greater than 50% at more than one viable soluble concentration. 

 

In two of three independent runs of the antagonist transcriptional activation assay, 

oxybenzone did result in a differential between the high antagonism and the low antagonism 

of greater than 50% at more than one viable soluble concentration (10
-4.5

 and 10
-4

). 

 

In three of three independent runs of the antagonist transcriptional activation assay, 

octylsalate did not result in a differential between the high antagonism and the low 

antagonism of greater than 50% at more than one viable soluble concentration. 

 

In three of three independent runs of the antagonist transcriptional activation assay, 

octocrylene did not result in a differential between the high antagonism and the low 

antagonism of greater than 50% at more than one viable soluble concentration. 

 

4.4 Discussion 

The suitable top concentration of test substances for use in the transcriptional activation 

assays was 10
-4

 M, based on precipitation observed at concentrations ≥10
-4 

M.  Cytotoxicity 

(≥20% reduction in cell viability) was observed in oxybenzone and octylsalate at 10
-3.5

 and 

10
-3 

M  in the first run (13-October-2011).  Cytotoxicity was noted in oxybenzone at 10
-4

 in 

the second run (20-October-2011).  Cytotoxicity was observed in octocrylene at 10
-4.5

, 10
-4

, 
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10
-3.5

 and 10
-3

 M in the first run (13-October-2011) and at the top two doses, 10
-4.5

 and 10
-4

 

M, in the second run (20-October-2011) and 10
-4

 M in the third run (3-November-2011).   

 

In all independent runs of the transcriptional activation assay, test substances did not result in 

an increase in luciferase activity in agonism plates at any of the viable soluble concentrations 

tested (RPCmax<20%). 

 

In all independent runs of the transcriptional activation assay, octylmethoxycinnamate, 

octylsalate and octocrylene did not result in a differential on the antagonism plates greater 

than 50% for two or more viable soluble doses. 

 

In two of three independent runs of the transcriptional activation assay, oxybenzone did 

result in a differential on the antagonism plates greater than 50% for two viable soluble 

doses. 

 

5.0 CONCLUSIONS 

Octylmethoxycinnamate, octylsalate and octocrylene did not demonstrate agonism or 

antagonism of AR-mediated transactivation when tested in the MDA-kb2 cell model system.  

Oxybenzone did not demonstrate agonism, however there was an exposure dependent 

antagonism of AR-mediated transactivation  when tested in the MDA-kb2 cell model system. 

 

6.0 REFERENCES 

Wilson, VS., Bobseine, K., Lambright, CR., and Gray, LE., Jr. (2002). A novel cell line, MDA-kb2, which 

stably expresses an androgen and glucocorticoid-responsive reporter for detection of hormone receptor agonists 

and antagonists. Toxicol. Sci. 66, 69-81. 
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TABLE 1 Results of 1
st
 Valid Transcriptional Activation Assay Agonist 

Chemical 
Concentration 

(M) 

RTA RTA with Nil Cell Viability 
Precipitation 

(% of PC) (% of PC) (% of VC) 

Mean SD Value 1 Value 2 Mean SD Value  

Octylmethoxycinnamate 

-6.5 0.4 0.2 0.7 0.3 105 6 - 

-6 1.6 0.5 -0.1 0.3 110 9 - 

-5.5 0.9 0.3 0.9 -0.5 107 6 - 

-5 1.7 0.3 -0.3 -0.5 102 9 - 

-4.5 0.9 0.3 -0.8 -1.0 100 2 - 

-4 -0.2 0.2 -1.1 -1.6 89 6 + 

-3.5 0.0 0.4 -1.1 -1.8 90 5 + 

-3 -0.1 0.3 -1.4 -1.7 91 4 + 

Octylsalate 

-6.5 0.5 0.6 -0.6 -1.5 96 5 - 

-6 1.0 0.5 3.8 -0.5 104 9 - 

-5.5 0.5 0.4 3.3 -0.7 95 2 - 

-5 -0.2 0.1 -0.6 -1.2 97 5 - 

-4.5 -0.4 0.1 0.0 -0.6 97 5 - 

-4 -0.6 0.1 -0.8 -1.2 88 7 + 

-3.5 * * * * **70 **5 + 

-3 * * * * **66 **5 + 

Octocrylene 

-6.5 0.5 0.2 7.0 0.1 105 5 - 

-6 1.0 0.6 4.3 0.1 106 4 - 

-5.5 -0.5 0.3 0.2 -0.3 102 6 - 

-5 -1.2 0.2 1.0 -0.8 95 5 - 

-4.5 * * * * **74 **2 - 

-4 * * * * **59 **4 + 

-3.5 * * * * **49 **6 + 

-3 * * * * **60 **6 + 

Oxybenzone 

-6.5 0.4 0.2 1.3 -2.9 104 6 - 

-6 0.8 0.4 0.9 -2.9 106 5 - 

-5.5 0.0 0.2 4.4 -3.3 102 4 - 

-5 -0.2 0.3 -1.5 -2.9 101 4 - 

-4.5 0.0 0.2 23.8 -1.8 99 6 - 

-4 -0.2 0.2 12.0 -2.8 94 4 - 

-3.5 * * * * **66 **5 + 

-3 * * * * **63 **6 + 

RTA = Relative Transcriptional Activation 

PC = Positive Control (10 nM DHT) 

VC = Vehicle Control 

SD = Standard Deviation 

+ = Precipitation observed 

- = No precipitation observed 

* = data not evaluated due to observed Cytotoxicity 

** = Cytotoxicity observed 
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TABLE 1 Results of 1
st
 Valid Transcriptional Activation Assay Agonist (Continued) 

Chemical 
Concentration 

(M) 

RTA RTA with Nil Cell Viability 
Precipitation 

(% of PC) (% of PC) (% of VC) 

Mean SD Value 1 Value 2 Mean SD Value 

DHT 

-11.5 1.9 0.3 -0.2 -1.1 100 3  

-11 2.7 0.5 1.5 -0.7 101 3  

-10.5 9.6 0.8 5.8 -0.5 102 5  

-10 26.9 2.6 5.6 -0.3 104 6  

-9.5 79.4 8.6 7.3 1.2 101 5  

-9 95.6 5.2 13.5 3.6 101 3  

-8.5 111.7 9.4 17.3 7.1 101 5  

-8 87.1 7.0 41.1 26.2 96 5  

Nil 

-7.5 0.9 0.1 2.1 -0.9 103 7  

-7.0 -0.1 0.4 1.8 -0.9 104 10  

-6.5 -0.5 0.2 0.8 -1.0 102 5  

-6.0 -0.8 0.1 -0.6 -0.9 102 7  

-5.5 -0.2 0.1 1.6 0.1 98 3  

-5.0 0.5 0.2 0.8 0.6 97 6  

-4.5 2.1 0.3 -0.6 0.1 84 5  

-4.0 * * * * **61 **1  

ppDDE 

-7.5 3.8 0.8 4.2 -0.5 106 5 - 

-7.0 3.2 0.4 2.5 -0.7 107 6 - 

-6.5 3.5 0.5 1.9 -0.6 105 5 - 

-6.0 1.7 0.5 5.6 -0.7 101 7 - 

-5.5 1.2 0.3 4.0 0.3 98 3 - 

-5.0 0.8 0.3 1.9 0.4 97 4 - 

-4.5 1.9 0.5 2.9 1.3 95 2 - 

-4.0 * * * * **68 **4 - 

RTA = Relative Transcriptional Activation 

PC = Positive Control (10 nM DHT) 

VC = Vehicle Control 

SD = Standard Deviation 

+ = Precipitation observed 

- = No precipitation observed 

* = data not evaluated due to observed Cytotoxicity 

** = Cytotoxicity observed 

shaded areas not evaluated 
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TABLE 2 Results of 1
st
 Valid Transcriptional Activation Assay Antagonist  

Chemical 
Concentration 

(LogM) 

Low Agonist Maximal 

Induction 

Antagonism (%) 

High Agonist Maximum 

Induction (1000 nM DHT) (%) Differential 

Mean SD Mean SD 

10 nM DHT  110.0 8.3 104.9 7.5 

 VC   0.0 0.5 100.5 11.9 
 Induced Controls (1nM DHT)  100.0 9.0 99.5 11.4  

Octylmethoxycinnamate 

-6.5 113.6 11.8 108.9 5.6 -4.7 

-6.0 104.7 9.0 106.6 14.3 1.9 

-5.5 128.8 5.2 115.8 14.3 -13.0 

-5.0 102.8 13.8 99.2 11.9 -3.7 

-4.5 98.5 15.9 94.5 9.7 -4.0 

-4.0 64.4 13.0 67.9 6.4 3.4 

-3.5 69.2 10.9 66.4 5.0 -2.8 

-3.0 77.7 2.5 78.9 6.6 1.2 

10 nM DHT 
 

109.9 10.2 94.9 15.8 

 VC   0.0 0.3 92.3 6.5 

 Induced Controls (1nM DHT)  100.0 7.7 107.7 9.2  

Octylsalate 

-6.5 119.9 12.2 116.0 8.3 -3.9 

-6.0 114.0 3.9 115.2 6.2 1.2 

-5.5 125.1 5.5 127.9 5.7 2.7 

-5.0 101.6 3.2 135.1 5.4 33.5 

-4.5 104.9 6.4 139.2 15.9 34.3 

-4.0 66.9 6.7 160.5 6.7 #93.7 

-3.5 * * * * * 

-3.0 * * * * * 

10 nM DHT 
 

126.3 7.2 100.9 12.5 

 VC  
 

0.0 0.3 92.8 7.1 
 Induced Controls (1nM DHT) 

 
100.0 3.9 107.2 10.9  

Octocrylene 

-6.5 130.4 5.6 111.2 15.1 -19.1 

-6.0 111.6 9.9 120.8 9.8 9.2 

-5.5 109.2 14.9 132.1 12.1 22.9 

-5.0 61.3 7.3 118.9 7.7 #57.6 

-4.5 * * * * * 

-4.0 * * * * * 

-3.5 * * * * * 

-3.0 * * * * * 

10 nM DHT  98.9 6.1 98.1 12.1 

 VC   0.0 0.3 95.8 9.2 

 Induced Controls (1nM DHT)  100.0 6.7 104.2 9.1  

Oxybenzone 

-6.5 105.6 13.0 117.8 4.5 12.2 

-6.0 100.0 10.0 110.2 10.3 10.2 

-5.5 121.4 4.5 137.4 6.4 16.0 

-5.0 102.4 4.0 142.6 3.7 40.2 

-4.5 72.1 9.1 181.7 1.2 #109.5 

-4.0 21.1 2.2 174.8 11.8 #153.8 

-3.5 * * * * * 

-3.0 * * * * * 

VC = Vehicle Control 

SD = Standard Deviation 

* = data not evaluated due to observed Cytotoxicity, Cytotoxicity values shown on corresponding agonist table 

shaded areas = does not apply 

# = differential  > 50 
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TABLE 2 Results of 1
st
 Valid Transcriptional Activation Assay Antagonist 

(Continued)  

Chemical 
Concentration 

(LogM) 

Low Agonist 

Maximal Induction 

Antagonism (%) 

High Agonist Maximum 

Induction (1000 nM DHT) (%) Differential 

Mean SD Mean SD 

10 nM DHT  117.1 9.0 104.5 9.2 

 VC   0.0 0.3 98.9 3.0 

 Induced Controls (1nM DHT)  100.0 12.4 101.1 2.8  

DHT 

-11.5 142.5 15.4 124.4 9.5 -18.1 

-11 108.1 8.5 114.5 5.2 6.3 

-10.5 140.3 13.9 124.2 13.8 -16.1 

-10 115.4 13.3 112.4 3.3 -3.0 

-9.5 149.0 20.1 134.2 7.8 -14.8 

-9 163.3 27.2 132.0 4.0 -31.2 

-8.5 159.7 12.5 134.1 8.7 -25.6 

-8 152.4 7.1 121.6 13.4 -30.8 

10 nM DHT 
 

112.6 10.4 103.5 5.8 

 VC   0.0 0.3 99.5 5.8 

 Induced Controls (1nM DHT)  100.0 10.1 100.5 6.5  

Nil 

-7.5 96.8 6.4 100.6 9.6 3.8 

-7.0 89.0 9.3 109.5 11.7 20.5 

-6.5 62.1 4.1 124.1 11.6 #62.0 

-6.0 20.3 2.4 106.4 6.0 #86.1 

-5.5 6.7 0.9 124.2 8.5 #117.5 

-5.0 3.5 0.7 121.7 18.2 #118.2 

-4.5 4.4 0.6 84.9 5.4 #80.6 

-4.0 * * * * * 

10 nM DHT 
 

118.8 15.9 102.6 9.0 

 VC  
 

0.0 0.2 101.0 4.3 

 Induced Controls (1nM DHT) 
 

100.0 2.6 99.0 13.4  

ppDDE 

-7.5 112.3 9.4 111.6 7.2 -0.7 

-7.0 111.2 2.3 103.3 5.2 -7.9 

-6.5 133.5 10.9 118.0 10.3 -15.5 

-6.0 108.6 9.3 100.8 6.3 -7.9 

-5.5 101.7 3.4 117.0 6.9 15.3 

-5.0 62.9 7.4 109.2 12.9 46.3 

-4.5 25.3 2.9 111.4 11.5 #86.2 

-4.0 * * * * * 

VC = Vehicle Control 

SD = Standard Deviation 

* = data not evaluated due to observed Cytotoxicity, Cytotoxicity values shown on corresponding agonist table 

shaded areas = does not apply 

# = differential  > 50 
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TABLE 3 Results of 2
nd

 Valid Transcriptional Activation Assay Agonist 

Chemical 
Concentration 

(M) 

RTA RTA with Nil Cell Viability 
Precipitation 

(% of PC) (% of PC) (% of VC) 

Mean SD Value 1 Value 2 Mean SD Value 

Octylmethoxycinnamate 

-7.5 0.2 0.2 0.0 0.5 104 6 - 

-7.0 0.1 0.2 -0.3 0.3 107 6 - 

-6.5 0.2 0.3 -1.4 0.8 99 6 - 

-6.0 0.2 0.3 -2.1 0.2 102 12 - 

-5.5 1.0 0.1 1.6 1.2 99 5 - 

-5.0 0.5 0.2 -0.8 0.5 103 9 - 

-4.5 -0.2 0.2 -0.5 -1.0 100 11 - 

-4.0 -0.7 0.2 -2.7 -2.4 '80 3 + 

Octylsalate 

-7.5 0.3 0.3 10.6 0.4 99 7 - 

-7.0 0.0 0.3 6.1 0.2 97 9 - 

-6.5 0.2 0.2 0.9 0.3 98 8 - 

-6.0 0.1 0.4 4.2 -0.3 97 5 - 

-5.5 0.4 0.2 2.1 0.8 92 6 - 

-5.0 -0.2 0.2 4.8 1.4 88 6 - 

-4.5 -0.5 0.2 0.4 -0.5 87 9 - 

-4.0 -0.7 0.1 -0.7 -1.2 84 4 + 

Octocrylene 

-7.5 0.0 0.2 7.0 -5.6 104 3 - 

-7.0 0.0 0.3 2.7 -5.3 104 5 - 

-6.5 0.3 0.3 8.4 -5.5 103 6 - 

-6.0 -0.3 0.1 8.1 -4.7 101 6 - 

-5.5 -0.4 0.2 9.6 -5.1 97 3 - 

-5.0 -1.1 0.1 -1.0 -5.9 94 4 - 

-4.5 * * * * **67 **3 - 

-4.0 * * * * **55 **2 - 

Oxybenzone 

-7.5 0.1 0.4 3.4 -4.8 99 3 - 

-7.0 0.0 0.1 1.1 -4.6 101 4 - 

-6.5 0.2 0.4 2.1 -4.8 97 3 - 

-6.0 -0.3 0.2 -4.8 -5.3 97 4 - 

-5.5 0.0 0.1 0.9 -3.7 97 5 - 

-5.0 -0.2 0.2 0.7 -4.8 96 5 - 

-4.5 -0.3 0.2 -1.8 -5.3 92 4 - 

-4.0 * * * * **#80 **4 - 

RTA = Relative Transcriptional Activation 

PC = Positive Control (10 nM DHT) 

VC = Vehicle Control 

SD = Standard Deviation 

+ = Precipitation observed 

- = No precipitation observed 

* = data not evaluated due to observed Cytotoxicity 

** = Cytotoxicity observed 

'= true value 80.38 

#= true value 79.96 
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TABLE 3 Results of 2
nd

 Valid Transcriptional Activation Assay Agonist 

(Continued) 

Chemical 
Concentration 

(M) 

RTA RTA with Nil Cell Viability 

(% of PC) (% of PC) (% of VC) 

Mean SD Value 1 Value 2 Mean SD 

DHT 

-11.5 0.8 0.2 6.3 -1.2 102 5 

-11 1.3 0.3 -2.0 -1.9 101 7 

-10.5 6.6 1.1 4.6 -1.2 98 5 

-10 29.4 3.6 4.7 -0.9 104 6 

-9.5 81.8 7.0 -0.4 0.0 103 7 

-9 107.3 11.9 10.9 2.2 102 6 

-8.5 115.6 10.4 20.7 7.0 103 6 

-8 113.8 6.5 58.4 33.9 98 4 

Nil 

-7.5 -0.3 0.1 0.3 -0.1 102 2 

-7.0 -0.7 0.1 0.1 -0.3 103 7 

-6.5 -0.6 0.1 0.6 0.1 92 4 

-6.0 -0.8 0.2 0.9 -0.2 99 5 

-5.5 -0.2 0.2 1.7 1.5 96 6 

-5.0 0.5 0.1 4.7 1.3 99 5 

-4.5 2.4 0.4 1.4 0.5 83 4 

-4.0 * * * * **66 **3 

ppDDE 

-7.5 -0.1 0.3 10.2 -9.2 101 8 

-7.0 -0.2 0.3 -11.4 -11.2 101 8 

-6.5 0.2 0.2 5.2 -10.8 101 13 

-6.0 -0.2 0.2 -11.2 -10.2 102 11 

-5.5 0.4 0.2 2.8 -7.8 93 8 

-5.0 0.8 0.5 11.3 -8.3 92 8 

-4.5 1.5 0.2 4.8 -9.1 96 6 

-4.0 * * * * **66 **3 

RTA = Relative Transcriptional Activation 

PC = Positive Control (10 nM DHT) 

VC = Vehicle Control 

SD = Standard Deviation 

+ = Precipitation observed 

- = No precipitation observed 

* = data not evaluated due to observed Cytotoxicity 

** = Cytotoxicity observed 
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TABLE 4 Results of 2
nd

 Valid Transcriptional Activation Assay Antagonist  

Chemical 
Concentration 

(LogM) 

Low Agonist Maximal 

Induction 

Antagonism (%) 

High Agonist Maximum 

Induction (1000 nM DHT) (%) Differential 

Mean SD Mean SD 

10 nM DHT  110.0 6.2 105.7 8.7 

 VC   0.0 0.2 95.2 15.4 
 Induced Controls (1nM DHT)  100.0 11.5 104.8 4.1  

Octylmethoxycinnamate 

-7.5 94.1 13.6 98.2 9.2 4.1 

-7.0 97.8 11.1 104.4 2.7 6.6 

-6.5 97.3 15.6 102.3 11.8 5.0 

-6.0 83.2 15.5 90.3 17.5 7.1 

-5.5 99.9 4.8 92.1 10.1 -7.7 

-5.0 90.8 13.2 91.5 21.3 0.8 

-4.5 83.3 10.4 85.2 15.6 1.9 

-4.0 44.3 4.7 45.2 10.6 0.9 

10 nM DHT 
 

119.7 10.2 118.4 5.9 

 VC   0.0 0.5 108.3 9.5 

 Induced Controls (1nM DHT)  100.0 11.5 91.7 6.2  

Octylsalate 

-7.5 107.7 16.0 97.6 4.8 -10.1 

-7.0 98.5 15.5 83.4 8.6 -15.1 

-6.5 115.2 17.9 98.0 5.5 -17.2 

-6.0 97.6 10.6 95.2 3.9 -2.3 

-5.5 132.7 18.3 108.3 9.8 -24.3 

-5.0 117.4 13.8 118.5 5.2 1.2 

-4.5 124.6 12.5 135.6 13.8 11.0 

-4.0 76.6 48.2 128.1 27.0 #51.6 

10 nM DHT 
 

90.6 14.1 109.8 7.8 

 VC  
 

0.0 0.1 102.2 9.1 
 Induced Controls (1nM DHT) 

 
100.0 12.9 97.8 6.3  

Octocrylene 

-7.5 98.5 6.1 103.1 12.6 4.6 

-7.0 100.2 6.3 99.8 8.4 -0.3 

-6.5 108.1 12.3 115.1 11.1 7.0 

-6.0 94.6 6.8 106.1 8.2 11.5 

-5.5 102.1 11.8 125.3 10.7 23.2 

-5.0 62.6 3.9 112.7 14.6 #50.1 

-4.5 * * * * * 

-4.0 * * * * * 

10 nM DHT  111.3 20.2 116.9 22.9 

 VC   0.0 0.5 99.2 14.0 

 Induced Controls (1nM DHT)  100.0 19.2 100.8 12.3  

Oxybenzone 

-7.5 112.9 22.0 89.7 15.5 -23.2 

-7.0 108.9 24.2 87.3 4.2 -21.6 

-6.5 108.7 13.3 95.8 4.3 -12.9 

-6.0 109.5 10.2 107.8 9.7 -1.7 

-5.5 123.1 18.1 122.1 7.4 -1.0 

-5.0 123.5 17.6 157.6 11.1 34.1 

-4.5 89.0 5.7 169.2 16.2 #80.3 

-4.0 * * * * * 

VC = Vehicle Control 

SD = Standard Deviation 

* = data not evaluated due to observed Cytotoxicity, Cytotoxicity values shown on corresponding agonist table 

shaded areas = does not apply 

# = differential  > 50 
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TABLE 4 Results of 2
nd

 Valid Transcriptional Activation Assay Antagonist 

(Continued)  

Chemical 
Concentration 

(LogM) 

Low Agonist 

Maximal Induction 

Antagonism (%) 

High Agonist Maximum 

Induction (1000 nM DHT) (%) Differential 

Mean SD Mean SD 

10 nM DHT  103.9 8.5 87.7 4.1 

 VC   0.0 0.2 97.3 3.8 

 Induced Controls (1nM DHT)  100.0 17.4 102.7 6.2  

DHT 

-11.5 102.7 7.2 100.8 6.6 -1.9 

-11 97.0 7.1 94.7 8.2 -2.3 

-10.5 112.9 9.4 107.2 9.4 -5.7 

-10 97.9 16.8 97.1 5.7 -0.8 

-9.5 125.9 10.3 115.3 3.7 -10.6 

-9 121.3 6.1 119.1 16.8 -2.2 

-8.5 137.3 26.7 118.5 3.7 -18.9 

-8 124.4 18.0 120.4 8.7 -4.1 

10 nM DHT 
 

119.4 15.5 106.2 12.5 

 VC   0.0 0.4 104.8 4.5 

 Induced Controls (1nM DHT)  100.0 11.0 95.2 10.8  

Nil 

-7.5 102.8 13.8 108.8 16.1 6.0 

-7.0 90.0 9.5 102.5 10.8 12.5 

-6.5 67.2 14.8 102.9 5.5 35.7 

-6.0 19.6 2.5 106.8 4.3 #87.2 

-5.5 6.5 0.7 119.6 6.0 #113.1 

-5.0 3.6 0.2 121.6 10.4 #118.0 

-4.5 3.7 0.9 78.2 3.4 #74.5 

-4.0 * * * * * 

10 nM DHT 
 

114.2 10.7 129.3 20.6 

 VC  
 

0.0 0.2 99.8 10.7 

 Induced Controls (1nM DHT) 
 

100.0 19.4 100.2 7.9  

ppDDE 

-7.5 90.4 11.2 101.1 4.3 10.7 

-7.0 87.2 12.5 91.6 8.2 4.4 

-6.5 101.3 7.9 103.8 9.5 2.5 

-6.0 95.3 13.7 101.5 9.7 6.2 

-5.5 94.4 5.5 110.7 18.4 16.3 

-5.0 58.7 8.2 119.3 6.0 #60.6 

-4.5 27.4 2.4 133.2 9.9 #105.9 

-4.0 * * * * * 

VC = Vehicle Control 

SD = Standard Deviation 

* = data not evaluated due to observed Cytotoxicity, Cytotoxicity values shown on corresponding agonist table 

shaded areas = does not apply 

# = differential  > 50 
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TABLE 5 Results of 3
rd

 Valid Transcriptional Activation Assay Agonist 

Chemical 
Concentration 

(M) 

RTA RTA with Nil Cell Viability 
Precipitation 

(% of PC) (% of PC) (% of VC) 

Mean SD Value 1 Value 2 Mean SD Value 1 Value 2 

Octylmethoxycinnamate 

-7.5       0.3 0.3 

-7.0       0.2 0.3 

-6.5       0.2 0.3 

-6.0       0.3 0.4 

-5.5       0.4 0.3 

-5.0       0.3 0.3 

-4.5       0.6 0.7 

-4.0       +1.9 +2.1 

Octylsalate 

-7.5 -0.1 0.3 8.4 -0.3 109 7 0.2 0.3 

-7.0 0.0 0.3 4.3 -1.4 109 4 0.2 0.2 

-6.5 0.3 0.4 0.6 -0.8 113 3 0.2 0.3 

-6.0 -0.1 0.4 1.2 -1.0 112 6 0.2 0.3 

-5.5 0.5 0.3 0.6 0.1 104 6 0.3 0.4 

-5.0 0.3 0.2 39.0 -0.3 110 7 0.3 0.2 

-4.5 0.1 0.3 11.0 0.1 112 7 0.5 0.6 

-4.0 0.0 0.2 0.1 -1.0 88 9 +0.9 +1.2 

-3.5       +1.7 +1.6 

-3.0       +0.7 +1.1 

Octocrylene 

-7.5 0.3 0.4 6.5 -2.2 111 3 0.4 0.2 

-7.0 0.3 0.4 7.8 -1.4 108 6 0.3 0.2 

-6.5 0.3 0.3 1.6 -2.6 116 7 0.2 0.3 

-6.0 0.1 0.1 -0.4 -5.7 115 4 0.3 0.2 

-5.5 0.5 0.2 1.4 -1.0 110 6 0.2 0.2 

-5.0 0.1 0.2 7.1 -1.6 107 7 0.3 0.3 

-4.5 -0.6 0.1 -0.9 -4.1 90 9 +4.1 +4.4 

-4.0 * * * * **66 **3 +28.0 +29.1 

-3.5       +23.9 +25.5 

-3.0       +19.2 +20.4 

Oxybenzone 

-7.5 0.1 0.2 5.7 -2.4 116 3 0.3 0.3 

-7.0 0.1 0.3 5.7 -2.2 107 29 0.6 0.3 

-6.5 0.6 0.4 -0.7 -2.7 120 12 0.3 0.3 

-6.0 0.1 0.3 -1.9 -2.5 121 8 0.2 0.3 

-5.5 0.8 0.5 0.3 -1.6 116 12 0.3 0.4 

-5.0 0.5 0.3 -0.2 -1.0 121 9 0.3 0.3 

-4.5 0.2 0.2 5.5 -2.3 124 7 0.3 0.3 

-4.0 0.2 0.2 -2.0 -3.2 97 18 0.3 0.3 

-3.5       0.4 0.5 

-3.0       0.3 0.5 

RTA = Relative Transcriptional Activation 

PC = Positive Control (10 nM DHT) 

VC = Vehicle Control 

SD = Standard Deviation 

+ = Precipitation ≥ 3 times vehicle control 

* = data not evaluated due to observed Cytotoxicity 

** = Cytotoxicity observed 

shaded areas not evaluated 
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TABLE 5 Results of 3
rd

 Valid Transcriptional Activation Assay Agonist 

(Continued) 

Chemical 
Concentration 

(M) 

RTA RTA with Nil Cell Viability 

(% of PC) (% of PC) (% of VC) 

Mean SD Value 1 
Value 

2 
Mean SD 

DHT 

-11.5 0.4 0.3 0.5 -0.8 100 9 

-11 1.6 0.4 1.3 -0.5 106 11 

-10.5 7.2 2.0 6.2 0.1 108 14 

-10 28.2 5.9 4.6 -0.6 106 12 

-9.5 81.2 6.7 9.7 0.9 103 14 

-9 118.0 12.3 4.3 3.2 107 6 

-8.5 144.3 22.2 14.5 5.8 117 7 

-8 140.0 28.8 38.3 27.1 98 7 

Nil 

-7.5 -0.4 0.2 2.7 -1.3 98 10 

-7.0 -0.3 0.3 2.2 -0.5 101 13 

-6.5 -0.2 0.2 -0.3 -1.2 101 10 

-6.0 -0.3 0.4 -0.5 -1.7 92 7 

-5.5 0.4 0.4 2.0 -0.6 98 10 

-5.0 1.9 0.5 2.9 1.6 97 11 

-4.5 2.9 0.5 -0.1 -0.8 95 3 

-4.0 * * * * **56 **4 

ppDDE 

-7.5 0.0 0.3 -2.0 -3.1 106 13 

-7.0 0.3 0.2 1.0 -2.8 108 9 

-6.5 0.4 0.4 -1.4 -2.1 113 15 

-6.0 0.1 0.4 -1.3 -2.5 117 16 

-5.5 1.2 0.5 0.9 -0.9 110 16 

-5.0 1.9 0.8 2.9 -0.9 103 16 

-4.5 2.2 0.5 0.6 -0.8 118 11 

-4.0 * * * * **68 **5 

RTA = Relative Transcriptional Activation 

PC = Positive Control (10 nM DHT) 

VC = Vehicle Control 

SD = Standard Deviation 

+ = Precipitation observed 

- = No precipitation observed 

* = data not evaluated due to observed Cytotoxicity 

** = Cytotoxicity observed 
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TABLE 6 Results of 3
rd

 Valid Transcriptional Activation Assay Antagonist  

Chemical 
Concentration 

(LogM) 

Low Agonist 

Maximal Induction 

Antagonism (%) 

High Agonist Maximum 

Induction (1000 nM DHT) (%) Differential 

Mean SD Mean SD 

10 nM DHT 
 

110.8 75.8 119.5 8.0 

 VC   0.0 0.3 101.9 11.8 

 Induced Controls (1nM DHT)  100.0 18.1 98.1 15.5  

Octylsalate 

-7.5 108.7 11.0 105.2 13.7 -3.5 

-7.0 111.3 21.0 104.3 22.8 -7.0 

-6.5 115.0 29.5 112.1 24.8 -2.9 

-6.0 119.0 36.7 107.9 17.4 -11.1 

-5.5 140.3 24.2 133.1 31.4 -7.2 

-5.0 132.1 15.3 118.9 20.6 -13.2 

-4.5 122.7 24.4 146.4 38.6 23.7 

-4.0 91.0 23.9 157.6 32.2 #66.6 

10 nM DHT 
 

     VC  
 

0.0 0.2 95.9 10.8 

 Induced Controls (1nM DHT) 
 

100.0 22.9 104.1 15.0  

Octocrylene 

-7.5 96.8 23.7 107.4 13.5 10.5 

-7.0 109.7 20.0 101.7 18.4 -8.0 

-6.5 117.6 29.7 123.8 32.3 6.2 

-6.0 111.4 27.3 94.2 14.5 -17.2 

-5.5 105.0 26.2 125.4 23.6 20.4 

-5.0 73.5 16.0 133.4 8.9 #59.9 

-4.5 21.6 6.8 91.4 20.1 #69.8 

-4.0 * * * * * 

10 nM DHT  

     VC   0.0 0.3 103.7 9.5 

 Induced Controls (1nM DHT)  100.0 21.0 96.3 27.5  

Oxybenzone 

-7.5 97.2 20.4 101.2 19.9 4.0 

-7.0 96.7 20.4 96.2 40.1 -0.5 

-6.5 119.8 31.5 103.9 40.7 -15.9 

-6.0 101.9 25.6 111.0 58.7 9.1 

-5.5 134.8 28.6 133.8 62.8 -1.1 

-5.0 124.0 18.5 152.0 71.6 28.0 

-4.5 75.6 10.1 176.5 24.7 #100.9 

-4.0 29.5 7.0 198.5 40.7 #169.0 

VC = Vehicle Control 

SD = Standard Deviation 

* = data not evaluated due to observed Cytotoxicity, Cytotoxicity values shown on corresponding agonist table 

shaded areas = does not apply 

# = differential  > 50 
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TABLE 6 Results of 3
rd

 Valid Transcriptional Activation Assay Antagonist 

(Continued)  

Chemical 
Concentration 

(LogM) 

Low Agonist 

Maximal Induction 

Antagonism (%) 

High Agonist Maximum 

Induction (1000 nM DHT) (%) Differential 

Mean SD Mean SD 

10 nM DHT  115.8 24.0 118.0 12.7 

 VC   0.0 0.1 104.3 22.5 

 Induced Controls (1nM DHT)  100.0 17.0 95.7 19.2  

DHT 

-11.5 117.0 18.4 97.7 19.3 -19.2 

-11 109.1 9.9 119.5 17.4 10.4 

-10.5 130.6 33.6 115.7 32.0 -15.0 

-10 113.1 18.3 117.1 32.9 3.9 

-9.5 128.4 34.6 119.0 24.8 -9.4 

-9 155.4 18.0 122.9 11.3 -32.5 

-8.5 161.9 13.4 127.6 26.1 -34.3 

-8 140.0 25.7 118.6 16.2 -21.4 

10 nM DHT 
 

122.9 15.1 110.2 12.3 

 VC   0.0 0.5 102.7 10.2 

 Induced Controls (1nM DHT)  100.0 16.9 97.3 16.2  

Nil 

-7.5 105.3 4.3 107.9 6.1 2.7 

-7.0 77.3 8.8 113.8 6.0 36.5 

-6.5 56.2 6.1 116.4 17.6 #60.3 

-6.0 16.7 3.6 108.2 13.0 #91.6 

-5.5 8.8 2.3 123.6 14.9 #114.8 

-5.0 6.1 1.3 115.0 9.9 #108.8 

-4.5 6.9 1.2 74.8 19.7 #68.0 

-4.0 * * * * * 

10 nM DHT 
 

122.7 19.8 110.2 15.6 

 VC  
 

0.0 0.1 103.6 25.6 

 Induced Controls (1nM DHT) 
 

100.0 23.0 96.4 23.6  

ppDDE 

-7.5 110.5 15.5 95.8 19.7 -14.7 

-7.0 106.0 10.8 87.5 16.9 -18.6 

-6.5 120.1 24.1 105.6 25.9 -14.5 

-6.0 100.2 18.8 98.5 28.0 -1.6 

-5.5 102.1 23.2 114.0 35.1 12.0 

-5.0 62.6 13.0 118.3 26.0 #55.7 

-4.5 31.0 3.1 112.5 30.1 #81.5 

-4.0 * * * * * 

VC = Vehicle Control 

SD = Standard Deviation 

* = data not evaluated due to observed Cytotoxicity, Cytotoxicity values shown on corresponding agonist table 

shaded areas = does not apply 

# = differential  > 50 
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TABLE 7 LogPC50, LogPC10, LogEC50 and Hill Slope Values for the Reference 

Chemicals 

Agonist 

Name 

LogPC50 LogPC10 LogEC50 Hill Slope 

1st 

Valid  

Assay 

2nd 

Valid

Assay 

3rd 

Valid  

Assay 

1st 

Valid  

Assay 

2nd 

Valid

Assay 

3rd 

Valid  

Assay 

1st 

Valid  

Assay 

2nd 

Valid 

Assay 

3rd 

Valid  

Assay 

1st 

Valid  

Assay 

2nd 

Valid

Assay 

3rd 

Valid  

Assay 

DHT -9.8 -9.8 -9.8 -10.5 -10.4 -10.4 -9.8 -9.7 -9.6 1.9 1.7 1.3 

Nil - - - - - - - - - - - - 

ppDDE - - - - - - - - - - - - 

PC = Positive Control (10 nM DHT) 

 

Antagonist 
 

Name 

Differential IC50 Differential IC30 LogEC50 Hill Slope 

1st 

Valid  

Assay 

2nd 

Valid

Assay 

3rd 

Valid  

Assay 

1st 

Valid  

Assay 

2nd 

Valid

Assay 

3rd 

Valid  

Assay 

1st 

Valid  

Assay 

2nd 

Valid 

Assay 

3rd 

Valid  

Assay 

1st 

Valid  

Assay 

2nd 

Valid

Assay 

3rd 

Valid  

Assay 

DHT - - - - - - - - - - - - 

Nil -6.6 -6.4 -6.7 -6.9 -6.6 -7.1 -6.4 -6.4 -6.7 -1.5 -1.6 -0.9 

ppDDE -5.0 -5.1 -5.1 -5.3 -5.3 -5.3 -4.9 -4.8 -4.9 -1.3 -1.5 -1.3 

Differential = High agonist minus low agonist 

Differential IC50 = concentration at which the high agonist minus low agonist is 50% 

 

Name 

Relative Inhibitory 

Concentration Max 

(RICMax) 

1
st
 

Valid  

Assay 

2
nd

 

Valid

Assay 

3
rd

 

Valid  

Assay 

DHT - - - 

Nil 96.5 96.4 93.9 

ppDDE 74.7 72.6 69.0 
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FIGURE 1 Octylmethoxycinnamate – Agonist 

13Oct2011 
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The two separate graphs represent the data (Means±Standard Deviation) from the two different independent 

runs of the assay in the absence of antagonist (n =6/concentration). 
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FIGURE 2 Octylmethoxycinnamate – Antagonist 

13Oct2011 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The top graph represents the cells co-dosed with 1 nM DHT.  The bottom graph represents the cells co-dosed 

with 1000 nM DHT. 
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FIGURE 2 Octylmethoxycinnamate – Antagonist (Continued) 

20Oct2011 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The top graph represents the cells co-dosed with 1 nM DHT.  The bottom graph represents the cells co-dosed 

with 1000 nM DHT. 
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FIGURE 3 Octylsalate – Agonist 

13Oct2011 
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The two separate graphs represent the data (Means±Standard Deviation) from the two different independent 

runs of the assay in the absence of antagonist (n =6/concentration).  The limit of cyotoxicity was -4.0 logM in 

run one. 
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FIGURE 3 Octylsalate – Agonist (Continued) 

3Nov2011 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The graph represents the data (Means±Standard Deviation) from an  independent runs of the assay in the 

absence of antagonist (n =6/concentration). 
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FIGURE 4 Octylsalate – Antagonist 

13Oct2011 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The top graph represents the cells co-dosed with 1 nM DHT.  The bottom graph represents the cells co-dosed 

with 1000 nM DHT. The limit of cyotoxicity was -4.0 logM. 
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FIGURE 4 Octylsalate – Antagonist (Continued) 

20Oct2011 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The top graph represents the cells co-dosed with 1 nM DHT.  The bottom graph represents the cells co-dosed 

with 1000 nM DHT. 
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FIGURE 4 Octylsalate – Antagonist (Continued) 

3Nov2011 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The top graph represents the cells co-dosed with 1 nM DHT.  The bottom graph represents the cells co-dosed 

with 1000 nM DHT. 
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FIGURE 5 Octocrylene – Agonist 

13Oct2011 
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The two separate graphs represent the data (Means±Standard Deviation) from the two different independent 

runs of the assay in the absence of antagonist (n =6/concentration).  The limit of cytotoxicity was -5.0 logM for 

runs one and two. 
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FIGURE 5 Octocrylene – Agonist (Continued) 

3Nov2011 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The graph represents the data (Means±Standard Deviation) from an  independent runs of the assay in the 

absence of antagonist (n =6/concentration).  The limit of cytotoxicity was -4.5 logM for run three. 
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FIGURE 6 Octocrylene – Antagonist 

13Oct2011 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The top graph represents the cells co-dosed with 1 nM DHT.  The bottom graph represents the cells co-dosed 

with 1000 nM DHT. The limit of cytotoxicity was -5.0 logM for run one. 
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FIGURE 6 Octocrylene – Antagonist (Continued) 

20Oct2011 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The top graph represents the cells co-dosed with 1 nM DHT.  The bottom graph represents the cells co-dosed 

with 1000 nM DHT. The limit of cytotoxicity was -5.0 logM for run two. 
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FIGURE 6 Octocrylene – Antagonist (Continued) 

3Nov2011 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The top graph represents the cells co-dosed with 1 nM DHT.  The bottom graph represents the cells co-dosed 

with 1000 nM DHT. The limit of cytotoxicity was -4.5 logM for run three. 

 

 

Antagonist % of Maximal Induction Control (Av erage)

Concentration [LogM]
-8 -7 -6 -5 -4

A
n
ta

g
o
n
is

t
%

o
f

M
a
x
im

a
l
In

d
u
c
ti
o
n

C
o
n
tr

o
l

(A
v
e
ra

g
e
)

0

20

40

60

80

100

120

140

High Agonist control, % of Maximal Induction Control (Av erage)

Concentration [LogM]
-8 -7 -6 -5 -4

A
n
ta

g
o
n
is

t
%

o
f

M
a
x
im

a
l
In

d
u
c
ti
o
n

C
o
n
tr

o
l

(A
v
e
ra

g
e
)

0

20

40

60

80

100

120

140



  

Study Number: 9070-100107ARTA Page 50 of  142 

 

FIGURE 7 Oxybenzone – Agonist 

13Oct2011 
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The two separate graphs represent the data (Means±Standard Deviation) from the two different independent 

runs of the assay in the absence of antagonist (n =6/concentration).  The cytotoxicity limit for run one was -4.0 

logM.  The cytotoxicity limit for run two was -4.5 logM. 
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FIGURE 7 Oxybenzone – Agonist (Continued) 

3Nov2011 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The graph represents the data (Means±Standard Deviation) from an  independent runs of the assay in the 

absence of antagonist (n =6/concentration).   
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FIGURE 8 Oxybenzone – Antagonist 

13Oct2011 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The top graph represents the cells co-dosed with 1 nM DHT.  The bottom graph represents the cells co-dosed 

with 1000 nM DHT. The cytotoxicity limit for run one was -4.0 logM.   
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FIGURE 8 Oxybenzone – Antagonist (Continued) 

20Oct2011 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The top graph represents the cells co-dosed with 1 nM DHT.  The bottom graph represents the cells co-dosed 

with 1000 nM DHT. The cytotoxicity limit for run two was -4.5 logM. 
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FIGURE 8 Oxybenzone – Antagonist (Continued) 

3Nov2011 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The top graph represents the cells co-dosed with 1 nM DHT.  The bottom graph represents the cells co-dosed 

with 1000 nM DHT. 
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FIGURE 9 DHT – Agonist 

13Oct2011 
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The two separate graphs represent the data (Means±Standard Deviation) from the two different independent 

runs of the assay in the absence of antagonist (n =6/concentration). 
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FIGURE 9 DHT – Agonist (Continued) 

3Nov2011 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The graph represents the data (Means±Standard Deviation) from an  independent runs of the assay in the 

absence of antagonist (n =6/concentration). 
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FIGURE 10 DHT – Antagonist 

13Oct2011 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The top graph represents the cells co-dosed with 1 nM DHT.  The bottom graph represents the cells co-dosed 

with 1000 nM DHT. 
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FIGURE 10 DHT – Antagonist (Continued) 

20Oct2011 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The top graph represents the cells co-dosed with 1 nM DHT.  The bottom graph represents the cells co-dosed 

with 1000 nM DHT. 
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FIGURE 10 DHT – Antagonist (Continued) 

3Nov2011 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The top graph represents the cells co-dosed with 1 nM DHT.  The bottom graph represents the cells co-dosed 

with 1000 nM DHT. 
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FIGURE 11 Nilutamide – Agonist 

13Oct2011 
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The two separate graphs represent the data (Means±Standard Deviation) from the two different independent 

runs of the assay in the absence of antagonist (n =6/concentration). The cytotoxicity limit is -4.5 logM. 
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FIGURE 11 Nilutamide – Agonist (Continued) 

3Nov2011 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The graph represents the data (Means±Standard Deviation) from an  independent runs of the assay in the 

absence of antagonist (n =6/concentration). The cytotoxicity limit is -4.5 logM. 
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FIGURE 12 Nilutamide – Antagonist 

13Oct2011 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The top graph represents the cells co-dosed with 1 nM DHT.  The bottom graph represents the cells co-dosed 

with 1000 nM DHT.  The cytotoxicity limit is -4.5 logM. 
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FIGURE 12 Nilutamide – Antagonist (Continued) 

20Oct2011 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The top graph represents the cells co-dosed with 1 nM DHT.  The bottom graph represents the cells co-dosed 

with 1000 nM DHT. The cytotoxicity limit is -4.5 logM. 
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FIGURE 12 Nilutamide – Antagonist (Continued) 

3Nov2011 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The top graph represents the cells co-dosed with 1 nM DHT.  The bottom graph represents the cells co-dosed 

with 1000 nM DHT. The cytotoxicity limit is -4.5 logM. 
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High Agonist control, % of Maximal Induction Control (Av erage)
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FIGURE 13 ppDDE – Agonist 

13Oct2011 
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The two separate graphs represent the data (Means±Standard Deviation) from the two different independent 

runs of the assay in the absence of antagonist (n =6/concentration). The cytotoxicity limit is -4.5 logM. 
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FIGURE 13 ppDDE – Agonist (Continued) 

3Nov2011 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The graph represents the data (Means±Standard Deviation) from an  independent runs of the assay in the 

absence of antagonist (n =6/concentration). The cytotoxicity limit is -4.5 logM. 
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FIGURE 14 ppDDE – Antagonist 

13Oct2011 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The top graph represents the cells co-dosed with 1 nM DHT.  The bottom graph represents the cells co-dosed 

with 1000 nM DHT. The cytotoxicity limit is -4.5 logM. 
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High Agonist control, % of Maximal Induction Control (Av erage)
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FIGURE 14 ppDDE – Antagonist (Continued) 

20Oct2011 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The top graph represents the cells co-dosed with 1 nM DHT.  The bottom graph represents the cells co-dosed 

with 1000 nM DHT. The cytotoxicity limit is -4.5 logM. 
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FIGURE 14 ppDDE – Antagonist (Continued) 

3Nov2011 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The top graph represents the cells co-dosed with 1 nM DHT.  The bottom graph represents the cells co-dosed 

with 1000 nM DHT. The cytotoxicity limit is -4.5 logM. 
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APPENDIX 1  Data Spreadsheets 

 

 



































































































  

Study Number: 9070-100107ARTA Page 120 of  142        

 

APPENDIX 3  Certificate of Analysis – Oxybenzone 
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