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1.0 EXECUTIVE SUMMARY 
 
The primary objective of this task was to demonstrate the responsiveness of the aromatase assay 
using the classical 3H2O method, 4-hydroxyandrostenedione (a known aromatase inhibitor), and a 
human placental microsomal preparation.  A secondary objective was to determine 
intralaboratory variability estimates for the assay and, as one of three laboratories conducting this 
assay, provide data that could be used to determine interlaboratory variability.  Briefly,  
4-hydroxyandrostenedione (4-OH ASDN), at six different concentrations, was incubated with 
human placental microsomes in the presence of 3H-androstenedione (substrate for aromatase), 
propylene glycol, and NADPH in a 0.1 M sodium phosphate buffer solution (pH 7.4) at 37 ± 1°C 
for 15 minutes.  Controls included conducting the assay with all assay components except 4-OH 
ASDN (full enzyme activity control) and NADPH (background activity control).  Within each 
replicate three repetitions were run at each graded concentration of 4-OH ASDN.  Additionally 
two full enzyme activity control tubes and two background activity control tubes were run at the 
beginning of each replicate and two full enzyme activity and two background activity controls 
were run at the end.  Concentration response curves were fitted within each replicate to describe 
the relation between 4-OH ASDN concentration and extent of inhibition.  Four independent 
replicates of the assay were conducted. 
 
For the human placental microsomes, the overall mean (± sd, ± sem, and percent CV) full 
aromatase activity control value was 0.0520 nmol/mg protein/min (± 0.0156, ± 0.0039, 30.0%).  
The background activity control value was < 0.2% of the full enzyme activity control.          
 
4-OH ASDN produced a concentration-dependent inhibition in aromatase activity.  At the lowest 
(10-9 M) and highest (10-6 M) concentrations tested, the overall mean (± sem) percent of control 
aromatase activity values were 95.28 ± 0.74 and 7.98 ± 0.24%, respectively.  The overall mean 
(± sem) IC50 value for 4-OH ASDN was 81.2 (± 5.5) nM.   
 
Statistical analyses were carried out on the percent of control responses for aromatase activity in 
four independent replicates.  Results were compared across replicates.  In addition full enzyme 
activity and background activity control tube responses were compared between beginning and 
end of each replicate to identify differences within replicates and differences across replicates.  
Statistical analysis showed:  a) the concentration response curves were similar across the four 
replicates; b) replicate 1 had a slightly lower estimated IC50 and a less negative slope than 
replicates 2 to 4; c) replicate 2 had a slightly higher estimated IC50 and a more negative slope than 
the other replicates; d) for both the background activity and the full enzyme activity controls 
averaged across replicates there were not significant differences between the beginning and the 
end portions; and e) the variability among repetitions within replicates was large compared to the 
variation of portion (end vs. beginning) effects among replicates. 
 
 

2.0 INTRODUCTION 
 

2.1 Background 
 

The Food Quality Protection Act of 1996 was enacted by Congress to authorize the 
Environmental Protection Agency (EPA) to implement a screening program on pesticides 
and other chemicals found in food or water sources for endocrine effects in humans.  
Thus, the U.S. EPA is implementing an Endocrine Disruptor Screening Program (EDSP).  
In this program, comprehensive toxicological and ecotoxicological screens and tests are 
being developed for identifying and characterizing the endocrine effects of various 
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environmental contaminants, industrial chemicals, and pesticides.  The program’s aim is 
to develop a two-tiered approach, e.g., a combination of in-vitro and in-vivo mammalian 
and ecotoxicological screens (Tier 1) and a set of in-vivo tests (Tier 2) for identifying and 
characterizing endocrine effects of pesticides, industrial chemicals, and environmental 
contaminants.  Validation of the individual screens and tests is required, and the 
Endocrine Disruptor Methods Validation Advisory Committee (EDMVAC) will provide 
advice and counsel on the validation assays. 
 
Estrogens are sex steroid hormones that are necessary for female reproduction and affect 
the development of secondary sex characteristics of females.  Estrogens are 
biosynthesized from cholesterol by a series of enzymatic steps, with the last step 
involving the conversion of androgens into estrogens by the enzyme aromatase.  Estrogen 
biosynthesis occurs primarily in the ovary in mature, premenopausal women.  During 
pregnancy, the placenta is the main source of estrogen biosynthesis and pathways for 
production change.  Small amounts of these hormones are also synthesized by the testes 
in the male and by the adrenal cortex, the hypothalamus, and the anterior pituitary in both 
sexes.  The major source of estrogens in both postmenopausal women and men occurs in 
extraglandular sites, particularly in adipose tissue.  One potential endocrine target for 
environmental chemicals is the enzyme aromatase, which catalyzes the biosynthesis of 
estrogens.  An aromatase assay is proposed as one of the Tier 1 Screening Battery 
Alternate Methods.  A detailed literature review on aromatase was performed and 
encompassed (1) searching the literature databases, (2) contacting individuals to obtain 
information on unpublished research, and (3) evaluating the literature and personal 
communications. 

 
Aromatase is a cytochrome P450 enzyme complex responsible for estrogen biosynthesis 
and converts androgens, such as testosterone and androstenedione, into the estrogens 
estradiol and estrone.  Aromatase is present in the ovary, placenta, uterus, testis, brain, 
and extraglandular adipose tissues.  Two proteins, cytochrome P450 and NADPH-
cytochrome P450 reductase, are necessary for enzymatic activity, and the enzyme 
complex is localized in the smooth endoplasmic reticulum.  The aromatase gene, 
designated CYP19, encodes the cytochrome P450 and consists of ten exons, with the 
exact size of the gene exceeding 70 kilobases.  Aromatase is found in breast tissue, and 
the importance of intratumoral aromatase and local estrogen production is being 
unraveled.  Effective aromatase inhibitors have been developed as therapeutic agents for 
estrogen-dependent breast cancer to reduce the growth stimulatory effects of estrogens in 
breast cancer.  Investigations on the development of aromatase inhibitors began in the 
1970's and have expanded greatly in the past three decades.   
 
An in vitro aromatase assay could easily be utilized as an alternative screening method in 
the Tier 1 Screening Battery to assess the potential effects of various environmental 
toxicants on aromatase activity.  Both in-vitro subcellular (microsomal) assays and cell-
based assays are available for measuring aromatase activity.  The in-vitro subcellular 
assay using human placental microsomes is commonly used to evaluate the ability of 
pharmaceuticals and environmental chemicals to inhibit aromatase activity.  In addition, 
human JEG-3 and JAR choriocarcinoma cell culture lines, originally isolated from 
cytotrophoblasts of malignant placental tissues, have been used as in-vitro systems for 
measuring the effects of compounds on aromatase activity.  These cell lines are also 
utilized for investigations on the effects of agents in placental toxicology. 
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Numerous flavonoids and related phytoestrogen derivatives have been extensively 
evaluated for their ability to inhibit aromatase activity for two primary reasons:  (1) these 
natural plant products can serve as possible leads for the development of new 
nonsteroidal aromatase inhibitors; and (2) humans and other animals are exposed to these 
agents through the diet.  In general, the flavonoids and related analogs demonstrate 
aromatase inhibition with IC50 values in the micromolar range; however, these 
compounds lack both the potency and specificity of aromatase inhibitors developed for 
breast cancer therapy.  Several pesticides have also demonstrated inhibition of aromatase 
activity in the human placental microsomal assay system, with IC50 values for aromatase 
inhibition ranging from 0.04 µM to greater than 50 µM.  
 
The human placental microsomal aromatase assay was recommended as the in-vitro 
aromatase screening assay to be included in the Tier 1 Screening Battery.  This assay will 
detect environmental toxicants that possess the ability to inhibit aromatase activity.  
Prevalidation studies on recombinant aromatase (WA 2-24) were conducted to optimize 
the microsomal aromatase assay protocol for human placenta, demonstrate the utility of 
the microsomal assay to detect known aromatase inhibitors, and compare the 
performance of a recombinant assay system and the placental microsomal assays.  

2.2 Task Description and Objectives 
 
Three independent replicates (in triplicate) of the aromatase assay were performed using  
4-hydroxyandrostenedione (4-OH ASDN) and human placental microsomes.  Six 
different concentrations of 4-OH ASDN were tested, and the IC50 for each replicate was 
calculated using Prism software as specified in the protocol. 
 
The objective of presented study was to conduct the aromatase assay using human 
placental microsomes and 4-OH ASDN (known aromatase inhibitor) to demonstrate the 
responsiveness of the assay to aromatase inhibitors.  Additional aim of the study was to 
use the optimized assay to obtain intra-laboratory assay variability estimates.  The study 
protocol and Quality Assurance Project Plan (QAPP) can be found in Appendix A and B, 
respectively.  

 

3.0 MATERIALS AND METHODS 

3.1 Preparation of Substrate Solution  
 
The substrate for the aromatase assay was androstenedione (ASDN).  Non-radiolabeled and 
radiolabeled ASDN were used.  The non-radiolabeled ASDN (Lot No. 024K0809) was 
obtained from Sigma, St. Louis, MO by the Sponsor’s Chemical Repository (CR) and was 
then distributed to the participating laboratories.  It had a reported purity of 99%.  The 
radiolabeled androstenedione ([1β-3H]-androstenedione, [3H]ASDN, Lot No. 3538496), 
was obtained from PerkinElmer Life Sciences, Inc., Boston, MA and had a reported 
specific activity of 25.3 Ci/mmol.  Radiochemical purity was reported by the supplier to be 
> 97%.  Radiochemical purity was assessed by high performance liquid chromatography 
(HPLC) by the lead laboratory.  (See Results section.) 
 
Preparing the substrate solution involved mixing of non-radiolabeled and radiolabeled 
[3H]ASDN in order to achieve a100 nM final concentration of ASDN in the assay.  The 
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amount of tritium added to each incubation was about 0.1 µCi.  This substrate solution 
had a concentration of 2 µM with a radioactivity of about 1 µCi/mL. 

 
The following describes the preparation of a substrate solution using a stock of 
[3H]ASDN with a specific activity of 25.3 Ci/mmol and a concentration of 1 mCi/mL.  A 
1:100 dilution of the radiolabeled stock solution in buffer and a 1 mg/mL solution of 
ASDN in ethanol were prepared.  Subsequently a 1 mg/mL ASDN in ethanol solution 
was diluted in buffer to a final concentration of 1 µg/mL.  Four-and-one half (4.5) mL of 
the 1 µg/mL solution of ASDN, 800 µL of the [3H]ASDN buffer dilution and 2.7 mL 
buffer to make 8 mL were combined.  The weight of each component added to the 
substrate solution was recorded.  After mixing the solution, five aliquots of ca. 20 µL 
were weighed out and combined with scintillation cocktail for radioactivity content 
analysis. 

3.2 Test Substance  
 

The Sponsor’ Chemical Repository was responsible for chemistry activities required to 
perform this study.  Their responsibilities included chemical procurement, solubility, 
formulation stability assessment, formulation preparation, formulation analysis, and 
shipment of stock formulation to the participating laboratories.  (See Results section.) 
 
3.2.1 4-Hydroxyandrostendione (4-OH ASDN) 
 

Table 1 summarizes all information about used test substance. 
 
 

Table 1.  4-Hydroxyandrostendione (4-OH ASDN) 
         

Chemical Name 
Chemical 

Code 
Mfr. 

Purity 
CAS 
No. 

Molecular 
Formula 

Molecular 
Weight 
(g/mol) 

Stock 
Solution 

ID Vehicle 

Storage 
Conditions 

(°C) 

4- hydroxyandrostenedione 4-OH ASDN 99% 566-48-3 C19H26O3 302.4 1-ASDN-1 95% 
ethanol 2-8  

 
3.2.2  Preparation of the Working Solutions of 4-Hydroxyandrostendione 
 

Test substance stock solution was prepared (as described in Table 1) by Chemical 
Repository as a 0.01 M solution in 95% ethanol.  Subsequent dilutions of the 
stock solution were prepared in 95% ethanol (supplied by CR) according to 
Table 2. 
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Table 2.  Preparation of 4-Hydroxyandrostenedione Dilutions 
 

Solution Name  
 Concentration (mM) 

Volume of 
Solution 

(µL) 

Volume of 
Ethanol 

(µL) 
Dilution Name 

Concentration (mM) 
Final Concentration

in the Assay (M) 
 Stock Sol  (10 mM) 100 900 Sol.1 (1.0 mM) N/A 
 Sol 1     (1 mM) 100 900 Sol 2 (0.1 mM) 1 x 10-6 

 Sol 2     (0.1 mM) 100 900 Sol 3   (0.01 mM) 1 x 10-7 

 Sol 2     (0.1 mM) 50 950 Sol 4   (0.005 mM) 5 x 10-8 

 Sol 2     (0.1 mM) 25 975 Sol 5   (0.0025 mM) 2.5 x 10-8 

 Sol 3     (0.01 mM) 100 900 Sol 6   (0.001 mM) 1 x 10-8 

 Sol 6     (0.001 mM) 100 900 Sol 7   (0.0001 mM) 1 x 10-9 
 

3.3 Microsomes 
 
Human placenta microsomes were provided by RTI International, Lot No. 11343-7 and 
were stored at approximately -70°C until the time of assay.  On the day of use, 
microsomes were thawed rapidly in a 37 ± 1°C water bath, rehomogenized using a Potter 
Elvejhem homogenizer (about five to ten passes) and then kept on ice until used (no 
longer than 2 hours). 
 
The protein concentration in the stock microsomes was approximately 14.0 mg/mL.  
Microsomes were diluted in assay buffer in two serial dilutions.  The first dilution (1:50) 
was achieved by gently mixing 0.1 mL of the microsomal stock suspension with 4.9 mL 
of buffer (total volume 5 mL).  The second dilution (1:10) was obtained by gently mixing 
3 mL of the first microsomal dilution with 27 mL of buffer.  The first dilution was kept 
on ice until the protein concentration was measured.  In the second dilution, the target 
protein concentration was ca. 0.025 mg/mL to achieve a final protein concentration in the 
incubation mixture ca. 0.0125 mg/mL.  The second dilution was also kept on ice until it 
was placed in the water bath just prior to its addition to the incubation mixture to start the 
reaction. 

3.4 Other Assay Components 
 

The information about other assay components is provided in Table 3. 
  

Table 3.  Assay Components 
 

Chemical Supplier Lot Number 
NADPH Sigma 103K7046 
Propylene glycol Spectrum Chemical SQ0397 
Sodium phosphate dibasic Sigma 083K0120 
Sodium phosphate monobasic Sigma 100K0246 
Ethanol, 95% Sponsor SW0045 and 04B10UB 
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3.4.1 β-Nicotinamide Adenine Dinucleotide Phosphate, Reduced Form (β-NADPH) 
 

β-NADPH is the required co-factor for aromatase.  The final concentration in the 
assay was 0.3 mM.  Typically, a 6 mM stock solution was prepared by dissolving 
ca. 20 mg of NADPH in 4 mL of assay buffer.  

3.4.2 Assay Buffer 
 

 The assay buffer was 0.1 M sodium phosphate buffer, pH 7.4.  One liter of 0.1 M 
solution of sodium phosphate monobasic (NaH2PO4) in Milli-Q water and one 
liter of 0.1 M solution of sodium phosphate dibasic (Na2HPO4) in Milli-Q water 
were prepared.  The solutions were combined in the approximate ratio 80:20 
(dibasic: monobasic sodium phosphate) to achieve a pH of 7.4. 

3.5 Protein Determination  
 

The protein concentration in the microsomes was determined each day the microsomes 
were used with a DC Protein Assay kit from BioRad (Hercules, CA).  The 6-point 
standard curve was prepared using bovine serum albumin (BSA) reconstituted in Milli-Q 
water.  The standard curve range was from 0.14 to 1.0 mg protein/mL.  Briefly, to a 
25 µL aliquot of the microsome solution (1:50 dilution in assay buffer) or a 25 µL aliquot 
of each standard, 125 µL of BioRad DC Protein Kit Reagent A was added and mixed.  
Next, 1 mL of BioRad DC Protein Kit Reagent B was added to each standard and 
microsomes solution and gently mixed.  The samples were incubated at room temperature 
for at least 15 minutes.  Each sample (standard and microsomes) was transfer to 
disposable polystyrene cuvettes and the absorbance at 750 nm was measured using 
spectrophotometer.  The protein concentration of the microsomal sample was determined 
by interpolation, reading the protein concentration on the standard curve that 
corresponded to its absorbance. 

3.6 Cytochrome P450 Aromatase (CYP19) Activity  
 

The assays were performed in 13x100 mm test tubes maintained at 37 ± 1°C in a shaking 
water bath.  Propylene glycol, [3H]ASDN, NADPH, and assay buffer were combined in 
the test tubes with or without inhibitor (as described below) to the total volume of 
1.0 mL.  The final concentrations for the assay major components are presented in 
Table 4.  The tubes and the microsomal suspension were placed at 37 ± 1°C in the water 
bath for approximately 5 minutes prior to initiation of the assay by the addition of 1 mL 
of the diluted microsomal suspension.  See Table 5 for the microsomal thaw times.  
 



Battelle Study Number G608316 
 

7 

Table 4.  Aromatase Assay Conditions using Human Placenta Microsomes 
 

Assay Components 
Component Volume 
Added to the Assay 

Final Concentration  
in the Assay 

Microsomal Protein  1.0 mL 0.0125 mg/mL 
NADPH  100 µL 0.3 mM 

[3H]ASDN 100 µL 100 nM 
Propylene glycol 100 µL 5 %(v/v) 

4-OH ASDN 20 µL Variesa  
Assay buffer 680 µL ~ 0.094 M 

a  See Table 7 for details.   

 
Table 5.  Microsomal Thaw Times 
 

Replicate 

Removed 
from 

Freezer 

End Time of 5 
Min. Incubation 
Prior to Assay 

Start 
Time Last Assay 
Tube Quenched 

Time Elapsed Between 
Removal from Freezer to 
the Quenching of the Last 

Assay Tube 
1 12:30 PM 1:25 PM 1:46 PM 1:16 
2 11:20 AM 11:50 AM 12:11 PM 0:51 
3 12:00 PM 12:45 PM 1:06 PM 1:06 
4 11:20 AM 12:00 PM 12:21 PM 1:01 

 
The total assay volume was 2.0 mL and the tubes were incubated for 15 minutes.  The 
incubations were stopped by the addition of methylene chloride (2.0 mL); the tubes were 
vortex-mixed for ca. 5 seconds and placed on ice.  The tubes were then vortex-mixed an 
additional 20-25 seconds, then centrifuged using a Beckman GS-6 centrifuge with GH-
3.8 rotor for 10 minutes at a setting of 1000 rpm.  After centrifugation, the methylene 
chloride layer was removed and discarded; the aqueous layers were extracted again with 
methylene chloride (2.0 mL).  This extraction procedure was performed one additional 
time, each time discarding the methylene chloride layer.  The aqueous layers were 
transferred to vials and duplicate aliquots (0.5 mL) were transferred to 20-mL liquid 
scintillation counting vials.  Liquid scintillation cocktail (Ultima Gold, Packard, 10 mL) 
was added to each counting vial and shaken to mix the solution.  
 
Analysis of the samples was performed using liquid scintillation spectrometry (LSS).  
Radioactivity found in the aqueous fractions represents amount of formed 3H2O. 
 
Results are presented as the activity (velocity) of the enzyme (aromatase).  The amount of 
the estrogen product formed was determined by dividing the total amount of 3H2O formed 
by the specific activity of the [3H]ASDN substrate (expressed in dpm/nmol).  The activity 
of the enzyme was expressed in nmol (mg protein)-1min-1 and was calculated by dividing 
the amount of estrogen formed by the amount of microsomal protein used (in mg) times 
the incubation time (15 minutes).  
 
Four independent replicates (each in triplicate) of the aromatase assay were performed as 
presented in Table 6.  A fourth replicate was added to the study as per request of the 
Sponsor because the results from the second replicate appeared aberrant. 
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Table 6.  Summary of the Assays by Dates and Technician 
 

Replicate Number Date of Assay Technician 
1 12-13-2004 BDL/TD 
2 12-15-2004 BDL/TD 
3 12-17-2004 BDL/TD 
4  02-09-2005 BDL/TD 

 
In each replicate/test run, full and background activity control samples were included.  
See Table 7 for a design of the assay groups.  Full activity control contained substrate 
(ASDN), NADPH, propylene glycol, buffer, vehicle used for preparation of 4-OH ASDN 
solutions, and microsomes.  Background activity controls contained all full activity 
control assay components expect aromatase co-factor NADPH and served as assay 
blanks.  Four full activity and four background activity controls were included with each 
assay run and were processed in the same manner as the other samples.  The controls sets 
were split, so that two tubes (for each full and background activity control sets) were run 
at the beginning, and two at the end of each assay. 
 

 

Table 7.  Positive Control Study Design 
 

Sample Type 
Repetitions 

(Test Tubes) Description 
Final 4-OH ASDN 
Concentration (M) 

Full Activity Control 4 Complete assaya with inhibitor 
vehicle control N/A 

Background Activity Control 4 Complete assay with inhibitor 
vehicle control omitting NADPH N/A 

4-OH ASDN Concentration 1 3 Complete assay with 4-OH 
ASDN added 1 x 10-6 

4-OH ASDN Concentration 2 3 Complete assay with 4-OH 
ASDN added 1 x 10-7 

4-OH ASDN Concentration 3 3 Complete assay with 4-OH 
ASDN added 5 x 10-8 

4-OH ASDN Concentration 4 3 Complete assay with 4-OH 
ASDN added 2.5 x 10-8 

4-OH ASDN Concentration 5 3 Complete assay with 4-OH 
ASDN added 1 x 10-8 

4-OH ASDN Concentration 6 3 Complete assay with 4-OH 
ASDN added 1 x 10-9 

a   The complete assay contains buffer, propylene glycol, microsomal protein, [3H]ASDN and NADPH. 
 

3.7 Data Analysis 
 
The reported data include the following information:  assay date and run number, 
technician, inhibitor, total dpm - background dpm, and % activity.  The average 
background dpm values were subtracted from the assayed samples dpm values to provide 
dpm for specific aromatase activity.  A spreadsheet developed by the RTI International 
was used to process the data into a final form for analysis and evaluation. 
 
The spreadsheet calculated dpm/mL for each aliquot of extracted aqueous incubation 
mixture and average dpm/mL and total dpm for each aqueous portion (after extraction).  
Multiplication of the volume (mL) of substrate solution added to the incubation by the 
substrate solution radiochemical content (dpm/mL) yielded the total dpm present in the 
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assay tube at initiation.  The total dpm remaining in the aqueous portion after extraction 
divided by the total dpm present in the assay tube at initiation times 100 yielded the 
percent of the substrate that was converted to product.  The total dpm remaining in the 
aqueous portion after extraction was corrected for background by subtracting the average 
dpm present in the aqueous portion of the background activity control tubes (for that 
day/assay).  This corrected dpm was then converted to nmol product formed by dividing 
by the substrate specific activity (dpm/nmol).  The activity of the enzyme was expressed 
in nmol (mg protein)-1min-1 and was calculated by dividing the amount of estrogen 
formed (nmol) by the amount of microsomal protein used (in mg) times the incubation 
time (in min).  Average activity in the full activity control samples for a given Study was 
calculated.  Percent of activity remaining in the presence of various inhibitor 
concentrations was calculated by dividing the aromatase activity at a given inhibitor 
concentration by the average positive full activity control and multiplying by 100. 

 
IC50 was calculated using Prism version 4.0 (GraphPad, San Diego, CA).  Percent of 
control activity data was exported to Prism for curve fitting of the percent of control 
activity versus log of 4-OH ASDN concentration data using the following equation: 

    
Y=100/(1+10((LogIC

50
-X)*HillSlope)) 

 
 Where:  X is the logarithm of 4-OH ASDN concentration (M) 

 Y is the percent activity. 
 

The software incorporated a weighting factor for the percent of activity values of 1/Y. 
Observed individual percent activity values above 100% were set to 99.5%.  
As shown in the above equation, the curve fitting equation uses the fixed value of 100 as 
the numerator.  Fixing the top and bottom boundary allowed for estimation of the IC50 
value on inhibition curves that may not span the entire inhibition range from 100% to 0%. 
 
For each test substance and replicate the estimated log10IC50 (µ), the within replicate 
standard error of µ, the IC50, the slope (β), the within replicate standard error of β, and the 
“Status” of each response curve is displayed in Table 12 (also see Appendix G for full 
statistical analysis). 

 

3.8 Retention of Records 

All study records, including final report, are retained in the archives as specified in the 
study protocol. 
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4.0 RESULTS 
 
4.1 Radiochemical Purity  

 
The radiochemical purity for the 3H-androstenedione was 97% as reported by RTI 
International (see Appendix C for RTI International report). 

 
4.2  Stock Formulation Analysis  

 
The 0.01 M solution of 4-hydroxyandrostenedione in 95 % ethanol was prepared by the 
Sponsor’s Chemical Repository.  The actual concentration was within 10 % of the target 
concentration (Appendix D). 

 
4.3  Protein Analysis 

 
Protein concentration measurements were done according to the procedure provided in 
Section 3.5 of this report.  To measure the protein concentration a 1:50 microsomal 
dilution in the assay buffer was processed.  The results of measuring the protein 
concentration are provided in Table 8. 
 

Table 8.  Protein Concentration 
     

Replicate  
number 

Measured Protein 
Concentration  
1:50 dilution 

(mg/mL) 

Stock Microsomes 
Protein Concentration

(mg/mL) 

Working Protein
Concentration 

(mg/mL) 

Final Protein
Concentration
in the Assay 

(mg/mL) 
1 0.247  12.367  0.0247 0.0124 
2 0.283  14.137  0.0283  0.0142  
3 0.210  10.519 0.0210  0.0105  
4 0.176  8.776  0.0176  0.0088  

 
4.4  Aromatase Activity 

 
Table 9 summarizes the full aromatase activity control values measured at the beginning 
and at the end of each assay run (in full control activity samples).  Four independent 
measurements of the full aromatase activity (in duplicate, at the beginning and at the end 
of each assay) were performed.  The overall full activity (mean ± sd, n=4) for all 
measurements was 0.0520 ± 0.0156 nmol mg-1 min-1.  Background aromatase activity in 
control samples (two at the beginning and two at the end of each assay) was very low 
(<0.2 % of full control aromatase activity) suggesting that there was no nonspecific 
product formation or unintentional contamination with NADPH (see Appendix E, 
Individual Replicate Spreadsheets for individual background activity values.) 
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Table 9.  Full Aromatase Activity Controls (FAAC, nmoles/mg protein/min) 
 

Within Replicates Overall  
Replicate 

FAAC 
Beginning 

FAAC 
End mean sd sem 

% 
CV mean sd sem 

Overall 
% CV 

1 0.0444 0.0402 
1 0.0413 0.0381 0.0410 0.0026 0.0013 6.41 

2 0.0367 0.0371 
2 0.0355 0.0366 0.0365 0.0007 0.0003 1.88 

3 0.0517 0.0552 
3 0.0602 0.0559 0.0558 0.0035 0.0017 6.26 

4 0.0766 0.0735 
4 0.0748 0.0741 0.0748 0.0013 0.0007 1.80 

0.04441 
0.05202 

0.05573 

0.0089 
0.0156 
0.0164 

0.0026 
0.0039 
0.0047 

20.04 
29.96 
29.54 

 

1 Calculated for first three replicates. 
2  Calculated for all four replicates. 
3  Calculated for 2-4 replicates. 

 
4.5  Percent of Control  

 
Table 10 summarizes aromatase activity (expressed as a present of full activity) detected 
in assays with various inhibitor (4-OH ASDN) concentrations.  Increasing the 4-OH 
ASDN concentration affected the aromatase activity in a concentration-dependent 
manner.  The highest applied concentration of 4-OH ASDN (1.0 x 10-6 M) inhibited 
aromatase activity to approximately 8% of full enzyme activity (92% inhibition); the 
lowest concentration of 4-OH ASDN (1.0 x 10-9) inhibited aromatase activity  
approximately 5% (ca. 95% of aromatase activity remained intact, Table 11). 
 

Table 10.  Individual Percent of Control Values by Tube and Replicate 
 

Percent of Control Test 
Substance Replicate 

Log 
[Test Substance] Tube 1 Tube 2 Tube 3 mean sd sem % CV 

-6.00 7.49 7.05 7.53 7.36 0.27 0.15 3.62 
-7.00 43.13 46.25 42.97 44.12 1.85 1.07 4.19 
-7.30 57.99 59.91 60.26 59.39 1.22 0.71 2.06 
-7.60 70.90 68.41 66.24 68.52 2.33 1.35 3.40 
-8.00 76.84 80.79 85.02 80.88 4.09 2.36 5.06 

1 

-9.00 94.49 94.10 96.30 94.96 1.17 0.68 1.24 
-6.00 8.37 8.43 8.78 8.53 0.22 0.13 2.60 
-7.00 47.03 46.39 44.65 46.02 1.23 0.71 2.68 
-7.30 62.03 67.22 64.82 64.69 2.60 1.50 4.02 
-7.60 87.31 82.98 81.73 84.01 2.93 1.69 3.49 
-8.00 93.94 95.98 94.85 94.92 1.02 0.59 1.08 

4-OH 
ASDN 

2 

-9.00 105.74 95.78 85.69 95.74 10.03 5.79 10.47 
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Table 10.  Individual Percent of Control Values by Tube and Replicate (continued) 
        

Percent of Control Test 
Substance Replicate 

Log 
[Test Substance] Tube 1 Tube 2 Tube 3 mean sd sem % CV 

-6.00 7.90 8.22 8.20 8.11 0.18 0.10 2.21 
-7.00 42.84 42.57 43.25 42.89 0.34 0.20 0.80 
-7.30 58.40 62.52 64.48 61.80 3.10 1.79 5.02 
-7.60 72.08 73.62 77.11 74.27 2.58 1.49 3.47 
-8.00 90.07 86.88 87.20 88.05 1.76 1.01 2.00 

3 

-9.00 94.93 92.05 93.32 93.43 1.44 0.83 1.54 
-6.00 8.36 7.72 7.67 7.92 0.38 0.22 4.86 
-7.00 46.42 46.78 47.45 46.88 0.52 0.30 1.11 
-7.30 65.23 62.38 57.74 61.78 3.78 2.18 6.12 
-7.60 80.52 76.30 75.38 77.40 2.74 1.58 3.54 
-8.00 92.36 87.58 91.00 90.31 2.46 1.42 2.73 

4-OH 
ASDN 

4 

-9.00 99.93 92.19 98.82 96.98 4.19 2.42 4.32 
 
 
Table 11.  Replicate Mean and Overall Mean Percent of Control Values  
 

Mean Percent of Control Overall Test 
Substance 

Log 
[Test Substance] Repl 1 Repl 2 Repl 3 Repl 4 mean sd sem % CV 

-6.00 7.36 8.53 8.11 7.92 7.98 0.49 0.24 6.09 
-7.00 44.12 46.02 42.89 46.88 44.98 1.81 0.91 4.03 
-7.30 59.39 64.69 61.80 61.78 61.92 2.17 1.08 3.50 
-7.60 68.52 84.01 74.27 77.40 76.05 6.46 3.23 8.49 
-8.00 80.88 94.92 88.05 90.31 88.54 5.85 2.93 6.61 

4-OH ASDN 

-9.00 94.96 95.74 93.43 96.98 95.28 1.48 0.74 1.56 
 

4.6  IC50 
 
Based on the curve-fit of the percent of control aromatase activity across six 
concentrations of 4-OH ASDN, the calculated IC50 values are presented in Table 12.  The 
overall IC50 value based on calculations for all four replicates is 81.2 nM (13.4 % CV) 
and overall IC50 value based on calculation for three (2-4) replicates is 85.4 nM 
(9.7% CV).   
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Table 12.  Calculated IC50 Values 
 

Overall 
Test 

Substance Replicate 
Log 

[IC50] 
SE Log 
[IC50] 

IC50 

(nM) Slope SE Slope
Status

* 
IC50

**
 

(nM) sd sem % CV
1 -7.166 0.02004 68.27 -0.8969 0.03032 C 
2 -7.028 0.02271 93.75 -1.0410 0.04470 C 
3 -7.112 0.01416 77.25 -0.9511 0.02431 C 

4-OH 
ASDN 

4 -7.069 0.01339 85.31 -0.9933 0.02402 C 

81.21 

 
85.42 

10.91 

 
8.32 

5.51 

 
4.82 

13.41 

 
9.72 

* The Status of each response curve is indicated as “C” Complete (response curve ranging from essentially 0 to 100 percent of 
control). 

** Arithmetic calculations. 
1 Calculated for all four replicates. 
2  Calculated for replicate 2, 3 and 4. 

 
The following figures (Figures 1 through 3) present concentration response curves.  
Figure 1 presents average percent of control activity of each replicate (1-4), Figure 2 
presents overall average concentration response curve across 1-4 replicates and average 
responses across repetitions and Figure 3 represents overall average concentration 
response curve across each replicate (2-4) and average responses across repetitions.  
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Figure 1. Concentration Response Curves and Averages of Repetitions Within 4-OH ASDN Concentrations.   
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Figure 2. Overall Average Concentration Response Curve Across Replicates 1 to 4 and Average Responses Across Repetitions Within 

4-OH ASDN Concentrations.  Placental Aromatase Assay.  Parameters of Average Curve Based on One-Way Analysis of 
Variance Across Replicate 1 to 4 Parameter Values.   



Battelle Study Number G608316 
 

 

16 

Figure 3. Overall Average Concentration Response Curve Across Replicates 2 to 4 and Average Responses Across Repetitions Within  
4-OH ASDN Concentrations.  Placental Aromatase Assay.  Parameters of Average Curve Based on One-Way Analysis of 
Variance Across Replicate 2 to 4 Parameter Values.
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4.7  Statistical Analysis 
 
Full statistical analysis report is presented in Appendix G. There are some small differences 
in data obtained from Prism output and data presented in Statistical report obtained by 
applying SAS statistical analysis system. Mixed effects  analysis of variance models were 
fitted to the background activity control and full enzyme activity control data with portion 
as a fixed effect and with replicate and replicate by portion interaction as random effect.  
The component of variation due to replicate is constrained to be zero (0) by the definitions 
of background activity and full enzyme activity control responses.  The results are 
presented in Table 13.  No significant differences between the beginning and the end, 
averaged across replicates, were observed for either background or full enzyme activity 
controls.  The estimated variance for the portion by replicate interaction is considerably 
smaller than the residual variation, which is based on the variation between the two 
repetitions carried out within the same portion of the same replicate. 

 
Table 13. Variance Components of Full Enzyme Activity Control and Background Activity 

Control Percent of Control Values.  Position Effects and Variation Across Replicates of 
Portion Effects Within Replicates. 

 

Difference Between Beginning 
and End Portions Variance Components 

Parameter 
Estimate (%) 
(Std. Error) 

p-Value/ 
Degree of 
Freedom Replicatea 

Portion 
Replicate 

Residual 
(Repetition) Total Variance

Replicates 1 to 4 

Background 
Activity 

0.1340 
(0.08399) 0.1617/df=6 0 0.0010 0.0263 0.0272 

Full Enzyme 
Activity Control 2.5365 (2.0422) 0.2346/df=14 0 <0.000001 16.6823 16.6823 

Replicates 2 to 4 

Background 
Activity 0.1787 (0.1101) 0.1798/df=4 0 0.0055 0.0253 0.0308 

Full Enzyme 
Activity Control 0.3623 (2.1301) 0.8683/df=10 0 0 13.6123 13.6123 

a. The replicate component of variation is constrained to be 0, by definition of background activity and full enzyme activity 
control responses 

 
The average log10IC50 (µ) and slope (β) estimates across replicates and associated 95% 
confidence intervals are presented in Table 14 (for graph see Appendix G).  Since 
replicate 1 had a lower IC50 and more slowly decreasing slope (β), the average across 
replicates 2 to 4 had higher IC50 and more rapidly  decreasing slope (β) than average 
across four replicates.  However, the differences are slight. 

 
The results of analyses of variance for log10IC50 (µ) and slope (β) are presented in 
Table 15.  For each replicate the squares of the standard errors associated with each 
parameter (µ and β) are given.  The variance components across replicates 1 to 4 are 
greater than those across replicates 2 to 4.  For log10IC50, replicate to replicate variation is 
more than five times the individual replicate within replicate variances, when all four 
replicates are considered, and more than two times the individual replicate within-
replicates variances when just replicates 2 to 4 are considered. 
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Table 14. Parameter Estimates of the Concentration Response Curves and Associated 95% Confidence Intervals.  Percent of Control 
Activity.  Placental Aromatase Assay. 

 
Estimate (95% CI) 

Parameter Replicate 1a Replicate 2a Replicate 3a Replicate 4a 
Mean of  

Replicates 2-4 b 
Mean of  

Replicates 1-4 b 

Log10IC50 -7.166 (-7.208, -7.124) -7.028 (-7.076, -6.980) -7.112 (-7.142, -7.082) -7.069 (-7.097, -7.041) -7.072 (-7.178, -6.966) -7.094 (-7.189, -7.000) 

Slope -0.897 (-0.961, -0.833) -1.041 (-1.136, -0.947) -0.951 (-1.003, -0.900) -0.993 (-1.044, -0.942) -0.985 (-1.079, -0.891) -0.966 (-1.062, -0.871) 

a. Parameter estimates and their associated 95% confidence intervals for each replicate,  based on the concentration response curves fitted to the individual 
values within replicates. 

 b. Mean and its associated 95% confidence interval, based on a one-way analysis of variance model with replicate treated as a random effect. 
 
Table 15. Variances Associated with Estimated Parameters of Concentration Response Curves.  Percent of Control Activity.  Placental 

Aromatase Assay. 
 

Variance/Degree of Freedoma,b,c 

Overall for Replicates 2-4 Overall for Replicates 1-4 

Parameter Replicate 1 Replicate 2 Replicate 3 Replicate 4 

Random 
Replicate 
(p-value)d 

Variance of 
Mean 

Random 
Replicate 
(p-value)d 

Variance of 
Mean 

Log10IC50 0.000402 
/df=16 

0.000516 
/df=16 

0.000201 
/df=16 

0.000179 
/df=16 

0.001359 
/df=2 

(p=0.2123) 

0.000548 
/df=1.894 

0.002962 
/df=3  

(p=0.1421) 

0.000820 
/df=2.823 

Slope 0.000919 
/df=16 

0.001998 
/df=16 

0.000591 
/df=16 

0.000577 
/df=16 

0.000622 
/df=2 

(p=0.3526) 

0.000490 
/df=2.030 

0.002153 
/df=3  

(p=0.2170) 

0.000771 
/df=2.646 

a. The variance estimates for each replicate were based on the concentration response curves fitted to the individual results within each concentration level.  
b.  Variance estimates for the random replicate were estimated based on a one-way random effects analysis of variance.  The variances for each replicate were 

fixed at their reported values. 
c.   Degrees of freedom for the variance of mean were estimated by 2*((1/K)* (Sr

2 + Si
2))2/(var(Sr

2) +(2/K2)* (Si
4 /d fi)), where Sr

2 is random replicate variance, 
Si

2 and dfi are estimated variance and degree of freedom for a given replicate, var(Sr
2) is the variance associated with the estimation of Sr

2 and K is the 
number of replicates (Hartung and Makambi, 2001). 

d.  p-value is based on the Wald Z-test result. 
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5.0 DISCUSSION 
 

4- Hydroxyandrostendione (4-OH ASDN) is a known aromatase inhibitor.  Six different 
concentrations of 4-OH ASDN ranging from 1 x 10-9 to 1 x 10-6 M were applied to create the dose 
response curve.  Four independent replicates for the aromatase assay were performed (one 
replicate was added because the IC50 calculated for the second replicate was slightly out of range 
when compared to replicates 1 and 3).  At an inhibitor concentration of 1 x 10-9 M, almost no 
inhibition was observed (95.28% of control activity) and at 1 x 10-6 M almost full inhibition 
(7.98% of control activity) was observed.  The concentration response curves were similar across 
the four replicates. 

 
The overall IC50 value for 1-4 replicates was 81.2 nM and for 2-4 replicates was 85.4 nM.  The 
IC50 for the first replicate was significantly lower than the average across 2-4 replicates and the 
slope for first replicate was significantly higher than the average.   
 
No background enzyme activity was detected for all four replicates.  There was no significant 
difference between full enzyme activity control at the beginning and at the end of each assay 
within each replicate.  A significant difference in full enzyme activity was observed between 
replicates.  The highest full enzyme activity was detected for replicate number four; it was 68.5% 
higher than average full enzyme activity for remaining three replicates.  This phenomenon could 
be explained by significantly different protein concentrations in 1-3 replicates and replicate 4.  
The average protein concentration in 1-3 replicates was 0.0124 mg/mL versus 0.0088 mg/mL in 
replicate 4. 

 
6.0 CONCLUSION 
 

The responsiveness (in concentration dependent manner) of the human placental microsomes 
aromatase assay to 4-OH ASDN was confirmed. 
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Aliquot #
Weight of 
aliquot (g) DPM/Aliq.

DPM/g 
soln.

1 0.0196 21679 1106071
2 0.0195 23065 1182821
3 0.0197 24256 1231269
4 0.0196 24565 1253316
5 0.0196 25154 1283367

Average DPM/g soln 1211369
SD 69358
CV 5.73

µCi/g soln 0.546

Calculation of actual concentration of nonradiolabeled ASDN in solution used to prepare substrate solution:

ASDN solution
mg ASDN 

added
total volume 

(mL)
dilution 
factor

Stock 10.2 10
Dilution A 100
Dilution B 10

Calculation of concentration nonradiolabeled ASDN in substrate solution
Total g substrate solution 8.0338 g
Mass of dilution B used in substrate prep 4.5205 g
Concentration of nonradiolabeled ASDN in substrate soln. 0.573939 µg/g

Calculation of Substrate Solution Specific Activity

1) Calculate µg [3H]ASDN/g soln. = 0.00618 µg/g soln.
µg/g soln.

a. µCi/g soln 0.546
b. Specific activity of [3H]ASDN (µCi/mmol) 25300000
c. Molecular wt of ASDN (mg/mmol) 286.4

Formula=a/b*c

2) Calculate total µg ASDN/g soln.

µg ASDN/g soln.= µg cold ASDN/g soln. + µg [3H]ASDN/g soln.

= 0.573939 + 0.00618
= 0.580116 µg ASDN/g soln.

3) Calculate Solution Specific Activity

= (µCi/g soln.)/(µg ASDN/g soln.)
= 0.941 µCi/µg ASDN

598046 dpm/nmol

[ASDN] in solution (µg/mL)
1020.00

10.20
1.02
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Assay Date 12/13/2004
Test 

Chemical ID 4OH ASDN 6

Technician 
ID BDL/TD Replicate # 1 Placental Microsome ID 11343-7

Standards: 1 0.8 0.6 0.4 0.2 0.14 Blank
Protein stock (mg 

BSA)
Total volume of 
stock (mL) Protein stock ID

0.305 0.222 0.180 0.115 0.084 0.057 0.000 28 20 210000238
0.303 0.233 0.189 0.134 0.079 0.041 0.000
0.277 0.243 0.172 0.150 0.074 0.056 0.000

Samples:
0.081
0.094
0.085

Standard 
concentration 

(mg/mL)
Volume of 
stock used

Final 
volume of 

Std mg Protein µL Standard mg Protein Araw Aadj Curve 
per µL Used Measured Output Variables

1 17.9 25 0.00100 25 0.0251 0.295 0.295 0.0253 m, b 0.092 -0.002
0.8 14.3 25 0.00080 25 0.0200 0.233 0.233 0.0196 sem, seb 0.002 0.000
0.6 10.7 25 0.00060 25 0.0150 0.180 0.180 0.0148 r2, sey 0.997 0.001
0.4 7.1 25 0.00040 25 0.0099 0.133 0.133 0.0105 F, df 1416 4
0.2 3.6 25 0.00020 25 0.0050 0.079 0.079 0.0055 ssreg, ssresid 0.000 0.000

0.14 2.5 25 0.00014 25 0.0035 0.051 0.051 0.0030

Blank 0.000 r2= 0.997
m= 0.092
b= -0.002

Araw Aadj.

mg protein 
measured

µL diluted 
µSOMES

Vol usome 
prep. (µL)

Final vol. Diluted 
usomes (µL)

mg protein/µL 
Prep. average mg/µL mg/mL

0.081 0.081 0.006 25 100 5000 0.011 0.012 12.367
0.094 0.094 0.007 25 100 5000 0.014
0.085 0.085 0.006 25 100 5000 0.012

Regression results

Regression results are calculated using the function 
LINEST

# Concentrations 
tested

Microsome type
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Assay Date ########

Test 
Chemical 

ID 4OH ASDN 6
Microsome 

type Placental Microsome ID 11343-7 Technician ID BDL/TD
Replicate 

# 1

Microsome Dilution Details
Level

Dilution A 0.1 mL microsome Stock used 1
5 mL total volume 2

50 dilution factor 3
4

Dilution B 3 mL microsome Dilution A used 5
30 mL total volume 6
10 dilution factor

Dilution C (if applicable) mL microsome Dilution B used
mL total volume

NA dilution factor

500 total dilution factor 

Protein Concentration (stock microsomes, mg/mL): 12.367
Protein Concentration (dilution added to assay, mg/mL): 0.024734

# Concentrations 
tested

Test Chemical Concentrations
Final Concentration (M)

1.00E-06
1.00E-07
5.00E-08
2.50E-08
1.00E-08
1.00E-09
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Assay Date 12/13/2004 Test Chemical ID 4OH ASDN 6 Microsome type Placental Microsome ID 11343-7 Technician ID BDL/TD Replicate # 1

Calculate nmol 3H2O formed 

Sample type Replicate/Level
Nominal total 
volume (mL) Aliq Volume (mL) Aliq. # DPM/aliq DPM/mL Ave DPM/mL Total DPM

Volume of substrate 
solution used/assay 

tube (mL)
total DPM in assay tube 

(initial) % conversion to product

Total DPM corrected for 
background (Background 

Tubes) nmol 3H2O formed

Volume
diluted 

microsomes 
used in assay 

tube (mL)

Final [protein] 
in assay 
(mg/mL)

Full activity control 1 2 0.5 1 2522 5044 4978 9956 0.1 121137 8.22 9843 0.0165 1 0.012 15 0.0444
0.5 2 2456 4912

2 2 0.5 1 2316 4632 4643 9286 0.1 121137 7.67 9173 0.0153 1 0.012 15 0.0413
0.5 2 2327 4654

3 2 0.5 1 2259 4518 4517 9034 0.1 121137 7.46 8921 0.0149 1 0.012 15 0.0402
0.5 2 2258 4516

4 2 0.5 1 2138 4276 4280 8560 0.1 121137 7.07 8447 0.0141 1 0.012 15 0.0381
0.5 2 2142 4284

Background control 1 2 0.5 1 25 50 51 102 0.1 121137 0.08 -11 0.0000 1 0.012 15 0.0000
0.5 2 26 52

2 2 0.5 1 31 62 62 124 0.1 121137 0.10 11 0.0000 1 0.012 15 0.0000
0.5 2 31 62

3 2 0.5 1 25 50 62 124 0.1 121137 0.10 11 0.0000 1 0.012 15 0.0000
0.5 2 37 74

4 2 0.5 1 25 50 51 102 0.1 121137 0.08 -11 0.0000 1 0.012 15 0.0000
0.5 2 26 52

Positive control 1 2 1 0 #VALUE! #VALUE! 0.000 #VALUE!
2

2 2 1 0 #VALUE! #VALUE! 0.000 #VALUE!
2

3 2 1 0 #VALUE! #VALUE! 0.000 #VALUE!
2

4 2 1 0 #VALUE! #VALUE! 0.000 #VALUE!
2

Negative Control 1 2 1 0 #VALUE! #VALUE! 0.000 #VALUE!
2

2 2 1 0 #VALUE! #VALUE! 0.000 #VALUE!
2

3 2 1 0 #VALUE! #VALUE! 0.000 #VALUE!
2

4 2 1 0 #VALUE! #VALUE! 0.000 #VALUE!
2

4OH ASDN 1-1 2 0.5 1 204 408 397 794 0.1 121137 0.66 681 0.0011 1 0.012 15 0.0031
0.5 2 193 386

1-2 2 0.5 1 186 372 377 754 0.1 121137 0.62 641 0.0011 1 0.012 15 0.0029
0.5 2 191 382

1-3 2 0.5 1 208 416 399 798 0.1 121137 0.66 685 0.0011 1 0.012 15 0.0031
0.5 2 191 382

2-1 2 0.5 1 1008 2016 2018 4036 0.1 121137 3.33 3923 0.0066 1 0.012 15 0.0177
0.5 2 1010 2020

2-2 2 0.5 1 1087 2174 2160 4320 0.1 121137 3.57 4207 0.0070 1 0.012 15 0.0190
0.5 2 1073 2146

2-3 2 0.5 1 1004 2008 2011 4022 0.1 121137 3.32 3909 0.0065 1 0.012 15 0.0176
0.5 2 1007 2014

3-1 2 0.5 1 1335 2670 2694 5388 0.1 121137 4.45 5275 0.0088 1 0.012 15 0.0238
0.5 2 1359 2718

3-2 2 0.5 1 1389 2778 2781 5562 0.1 121137 4.59 5449 0.0091 1 0.012 15 0.0246
0.5 2 1392 2784

3-3 2 0.5 1 1399 2798 2797 5594 0.1 121137 4.62 5481 0.0092 1 0.012 15 0.0247
0.5 2 1398 2796

4-1 2 0.5 1 1650 3300 3281 6562 0.1 121137 5.42 6449 0.0108 1 0.012 15 0.0291
0.5 2 1631 3262

4-2 2 0.5 1 1602 3204 3168 6336 0.1 121137 5.23 6223 0.0104 1 0.012 15 0.0280
0.5 2 1566 3132

4-3 2 0.5 1 1542 3084 3069 6138 0.1 121137 5.07 6025 0.0101 1 0.012 15 0.0272
0.5 2 1527 3054

5-1 2 0.5 1 1683 3366 3551 7102 0.1 121137 5.86 6989 0.0117 1 0.012 15 0.0315
0.5 2 1868 3736

5-2 2 0.5 1 1853 3706 3731 7462 0.1 121137 6.16 7349 0.0123 1 0.012 15 0.0331
0.5 2 1878 3756

5-3 2 0.5 1 1968 3936 3923 7846 0.1 121137 6.48 7733 0.0129 1 0.012 15 0.0349
0.5 2 1955 3910

6-1 2 0.5 1 2183 4366 4354 8708 0.1 121137 7.19 8595 0.0144 1 0.012 15 0.0387
0.5 2 2171 4342

6-2 2 0.5 1 2173 4346 4336 8672 0.1 121137 7.16 8559 0.0143 1 0.012 15 0.0386
0.5 2 2163 4326

6-3 2 0.5 1 2228 4456 4436 8872 0.1 121137 7.32 8759 0.0146 1 0.012 15 0.0395
0.5 2 2208 4416

Incubation 
time (min)

Aromatase activity 
(nmol estrogen 

formed/mg protein/min

# Concentrations tested

Sample ID Calculate DPM in aqueous portion after extraction  Calculate % turnover
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Assay Date 12/13/2004
Test Chemical 

ID 4OH ASDN 6
Microsome 
type Placental Microsome ID 11343-7 Technician ID BDL/TD

Replicate 
# 1

Control Type Portion Average SD

Full activity Beginning 0.0429 0.0021

Full activity End 0.0391 0.0015

Full activity Overall 0.0410 0.0026

Background Beginning 0.0000 7.01112E-05

Background End 0.0000 7.01112E-05

Background Overall 0.0000 5.72455E-05

Positive Beginning #VALUE! #VALUE!

Positive End #VALUE! #VALUE!

Positive Overall #VALUE! #VALUE!

Negative Beginning #VALUE! #VALUE!

Negative End #VALUE! #VALUE!

Negative Overall #VALUE! #VALUE!

Test Substance Level Replicate [test substance] M Log[test substance] Activity
4OH ASDN 1 1 1.00E-06 -6.00 0.0031
4OH ASDN 1 2 1.00E-06 -6.00 0.0029 1 2 3
4OH ASDN 1 3 1.00E-06 -6.00 0.0031 1 -6.00 7.49 7.05 7.53
4OH ASDN 2 1 1.00E-07 -7.00 0.0177 2 -7.00 43.13 46.25 42.97
4OH ASDN 2 2 1.00E-07 -7.00 0.0190 3 -7.30 57.99 59.91 60.26
4OH ASDN 2 3 1.00E-07 -7.00 0.0176 4 -7.60 70.90 68.41 66.24
4OH ASDN 3 1 5.00E-08 -7.30 0.0238 5 -8.00 76.84 80.79 85.02
4OH ASDN 3 2 5.00E-08 -7.30 0.0246 6 -9.00 94.49 94.10 96.30
4OH ASDN 3 3 5.00E-08 -7.30 0.0247
4OH ASDN 4 1 2.50E-08 -7.60 0.0291
4OH ASDN 4 2 2.50E-08 -7.60 0.0280
4OH ASDN 4 3 2.50E-08 -7.60 0.0272
4OH ASDN 5 1 1.00E-08 -8.00 0.0315
4OH ASDN 5 2 1.00E-08 -8.00 0.0331
4OH ASDN 5 3 1.00E-08 -8.00 0.0349
4OH ASDN 6 1 1.00E-09 -9.00 0.0387
4OH ASDN 6 2 1.00E-09 -9.00 0.0386
4OH ASDN 6 3 1.00E-09 -9.00 0.0395

# Concentrations tested

Percent of control values
ReplicateLog[test 

substance]Level
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Aliquot #
Weight of 
aliquot (g) DPM/Aliq.

DPM/g 
soln.

1 0.0194 23740 1223711
2 0.0194 25315 1304897
3 0.0194 25863 1333144
4 0.0194 27670 1426289
5 0.0194 26786 1380722

Average DPM/g soln 1333753
SD 76992
CV 5.77

µCi/g soln 0.601

Calculation of actual concentration of nonradiolabeled ASDN in solution used to prepare substrate solution:

ASDN solution
mg ASDN 

added
total volume 

(mL)
dilution 
factor

Stock 10.5 10
Dilution A 100
Dilution B 10

Calculation of concentration nonradiolabeled ASDN in substrate solution
Total g substrate solution 8.035 g
Mass of dilution B used in substrate prep 4.517 g
Concentration of nonradiolabeled ASDN in substrate soln. 0.590274 µg/g

Calculation of Substrate Solution Specific Activity

1) Calculate µg [3H]ASDN/g soln. = 0.00680 µg/g soln.
µg/g soln.

a. µCi/g soln 0.601
b. Specific activity of [3H]ASDN (µCi/mmol) 25300000
c. Molecular wt of ASDN (mg/mmol) 286.4

Formula=a/b*c

2) Calculate total µg ASDN/g soln.

µg ASDN/g soln.= µg cold ASDN/g soln. + µg [3H]ASDN/g soln.

= 0.590274 + 0.00680
= 0.597075 µg ASDN/g soln.

3) Calculate Solution Specific Activity

= (µCi/g soln.)/(µg ASDN/g soln.)
= 1.006 µCi/µg ASDN

639764 dpm/nmol

[ASDN] in solution (µg/mL)
1050.00

10.50
1.05
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Assay Date 12/15/2004
Test 

Chemical ID 4OH ASDN 6

Technician 
ID BDL/TD Replicate # 2 Placental Microsome ID 11343-7

Standards: 1 0.8 0.6 0.4 0.2 0.14 Blank
Protein stock (mg 

BSA)
Total volume of 
stock (mL) Protein stock ID

0.305 0.222 0.180 0.115 0.084 0.057 0.000 28 20 210000238
0.303 0.233 0.189 0.134 0.079 0.041 0.000
0.277 0.243 0.172 0.150 0.074 0.056 0.000

Samples:
0.088
0.109
0.091

Standard 
concentration 

(mg/mL)
Volume of 
stock used

Final 
volume of 

Std mg Protein µL Standard mg Protein Araw Aadj Curve 
per µL Used Measured Output Variables

1 17.9 25 0.00100 25 0.0251 0.295 0.295 0.0253 m, b 0.092 -0.002
0.8 14.3 25 0.00080 25 0.0200 0.233 0.233 0.0196 sem, seb 0.002 0.000
0.6 10.7 25 0.00060 25 0.0150 0.180 0.180 0.0148 r2, sey 0.997 0.001
0.4 7.1 25 0.00040 25 0.0099 0.133 0.133 0.0105 F, df 1416 4
0.2 3.6 25 0.00020 25 0.0050 0.079 0.079 0.0055 ssreg, ssresid 0.000 0.000

0.14 2.5 25 0.00014 25 0.0035 0.051 0.051 0.0030

Blank 0.000 r2= 0.997
m= 0.092
b= -0.002

Araw Aadj.

mg protein 
measured

µL diluted 
µSOMES

Vol usome 
prep. (µL)

Final vol. Diluted 
usomes (µL)

mg protein/µL 
Prep. average mg/µL mg/mL

0.088 0.088 0.006 25 100 5000 0.013 0.014 14.137
0.109 0.109 0.008 25 100 5000 0.017
0.091 0.091 0.007 25 100 5000 0.013

Regression results

Regression results are calculated using the function 
LINEST

# Concentrations 
tested

Microsome type
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Assay Date 12/15/2004

Test 
Chemical 

ID 4OH ASDN 6
Microsome 

type Placental Microsome ID 11343-7 Technician ID BDL/TD
Replicate 

# 2

Microsome Dilution Details
Level

Dilution A 0.1 mL microsome Stock used 1
5 mL total volume 2

50 dilution factor 3
4

Dilution B 3 mL microsome Dilution A used 5
30 mL total volume 6
10 dilution factor

Dilution C (if applicable) mL microsome Dilution B used
mL total volume

NA dilution factor

500 total dilution factor 

Protein Concentration (stock microsomes, mg/mL): 14.137
Protein Concentration (dilution added to assay, mg/mL): 0.028274

# Concentrations 
tested

Test Chemical Concentrations
Final Concentration (M)

1.00E-06
1.00E-07
5.00E-08
2.50E-08
1.00E-08
1.00E-09
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Assay Date 12/15/2004 Test Chemical ID 4OH ASDN 6 Microsome type Placental Microsome ID 11343-7 Technician ID BDL/TD Replicate # 2

Calculate nmol 3H2O formed 

Sample type Replicate/Level
Nominal total 
volume (mL) Aliq Volume (mL) Aliq. # DPM/aliq DPM/mL Ave DPM/mL Total DPM

Volume of substrate 
solution used/assay 

tube (mL)
total DPM in assay tube 

(initial) % conversion to product

Total DPM corrected for 
background (Background 

Tubes) nmol 3H2O formed

Volume
diluted 

microsomes 
used in assay 

tube (mL)

Final [protein] 
in assay 
(mg/mL)

Full activity control 1 2 0.5 1 2533 5066 5022 10044 0.1 133375 7.53 9949 0.0156 1 0.014 15 0.0367
0.5 2 2489 4978

2 2 0.5 1 2417 4834 4864 9728 0.1 133375 7.29 9633 0.0151 1 0.014 15 0.0355
0.5 2 2447 4894

3 2 0.5 1 2528 5056 5081 10162 0.1 133375 7.62 10067 0.0157 1 0.014 15 0.0371
0.5 2 2553 5106

4 2 0.5 1 2483 4966 5017 10034 0.1 133375 7.52 9939 0.0155 1 0.014 15 0.0366
0.5 2 2534 5068

Background control 1 2 0.5 1 33 66 54 108 0.1 133375 0.08 13 0.0000 1 0.014 15 0.0000
0.5 2 21 42

2 2 0.5 1 33 66 58 116 0.1 133375 0.09 21 0.0000 1 0.014 15 0.0001
0.5 2 25 50

3 2 0.5 1 28 56 44 88 0.1 133375 0.07 -8 0.0000 1 0.014 15 0.0000
0.5 2 16 32

4 2 0.5 1 15 30 35 70 0.1 133375 0.05 -26 0.0000 1 0.014 15 -0.0001
0.5 2 20 40

Positive control 1 2 1 0 #VALUE! #VALUE! 0.000 #VALUE!
2

2 2 1 0 #VALUE! #VALUE! 0.000 #VALUE!
2

3 2 1 0 #VALUE! #VALUE! 0.000 #VALUE!
2

4 2 1 0 #VALUE! #VALUE! 0.000 #VALUE!
2

Negative Control 1 2 1 0 #VALUE! #VALUE! 0.000 #VALUE!
2

2 2 1 0 #VALUE! #VALUE! 0.000 #VALUE!
2

3 2 1 0 #VALUE! #VALUE! 0.000 #VALUE!
2

4 2 1 0 #VALUE! #VALUE! 0.000 #VALUE!
2

4OH ASDN 1-1 2 0.5 1 235 470 462 924 0.1 133375 0.69 829 0.0013 1 0.014 15 0.0031
0.5 2 227 454

1-2 2 0.5 1 236 472 465 930 0.1 133375 0.70 835 0.0013 1 0.014 15 0.0031
0.5 2 229 458

1-3 2 0.5 1 245 490 482 964 0.1 133375 0.72 869 0.0014 1 0.014 15 0.0032
0.5 2 237 474

2-1 2 0.5 1 1187 2374 2375 4750 0.1 133375 3.56 4655 0.0073 1 0.014 15 0.0172
0.5 2 1188 2376

2-2 2 0.5 1 1170 2340 2343 4686 0.1 133375 3.51 4591 0.0072 1 0.014 15 0.0169
0.5 2 1173 2346

2-3 2 0.5 1 1120 2240 2257 4514 0.1 133375 3.38 4419 0.0069 1 0.014 15 0.0163
0.5 2 1137 2274

3-1 2 0.5 1 1572 3144 3117 6234 0.1 133375 4.67 6139 0.0096 1 0.014 15 0.0226
0.5 2 1545 3090

3-2 2 0.5 1 1668 3336 3374 6748 0.1 133375 5.06 6653 0.0104 1 0.014 15 0.0245
0.5 2 1706 3412

3-3 2 0.5 1 1623 3246 3255 6510 0.1 133375 4.88 6415 0.0100 1 0.014 15 0.0236
0.5 2 1632 3264

4-1 2 0.5 1 2160 4320 4368 8736 0.1 133375 6.55 8641 0.0135 1 0.014 15 0.0318
0.5 2 2208 4416

4-2 2 0.5 1 2120 4240 4154 8308 0.1 133375 6.23 8213 0.0128 1 0.014 15 0.0303
0.5 2 2034 4068

4-3 2 0.5 1 2037 4074 4092 8184 0.1 133375 6.14 8089 0.0126 1 0.014 15 0.0298
0.5 2 2055 4110

5-1 2 0.5 1 2347 4694 4696 9392 0.1 133375 7.04 9297 0.0145 1 0.014 15 0.0343
0.5 2 2349 4698

5-2 2 0.5 1 2405 4810 4797 9594 0.1 133375 7.19 9499 0.0148 1 0.014 15 0.0350
0.5 2 2392 4784

5-3 2 0.5 1 2362 4724 4741 9482 0.1 133375 7.11 9387 0.0147 1 0.014 15 0.0346
0.5 2 2379 4758

6-1 2 0.5 1 2637 5274 5280 10560 0.1 133375 7.92 10465 0.0164 1 0.014 15 0.0386
0.5 2 2643 5286

6-2 2 0.5 1 2402 4804 4787 9574 0.1 133375 7.18 9479 0.0148 1 0.014 15 0.0349
0.5 2 2385 4770

6-3 2 0.5 1 2148 4296 4288 8576 0.1 133375 6.43 8481 0.0133 1 0.014 15 0.0313
0.5 2 2140 4280

Incubation 
time (min)

Aromatase activity 
(nmol estrogen 

formed/mg protein/min

# Concentrations tested

Sample ID Calculate DPM in aqueous portion after extraction  Calculate % turnover
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Assay Date 12/15/2004
Test Chemical 

ID 4OH ASDN 6
Microsome 
type Placental Microsome ID 11343-7 Technician ID BDL/TD

Replicate 
# 2

Control Type Portion Average SD

Full activity Beginning 0.0361 0.0008

Full activity End 0.0369 0.0003

Full activity Overall 0.0365 0.0007

Background Beginning 0.0001 2.08486E-05

Background End -0.0001 4.69094E-05

Background Overall 0.0000 7.62175E-05

Positive Beginning #VALUE! #VALUE!

Positive End #VALUE! #VALUE!

Positive Overall #VALUE! #VALUE!

Negative Beginning #VALUE! #VALUE!

Negative End #VALUE! #VALUE!

Negative Overall #VALUE! #VALUE!

Test Substance Level Replicate [test substance] M Log[test substance] Activity
4OH ASDN 1 1 1.00E-06 -6.00 0.0031
4OH ASDN 1 2 1.00E-06 -6.00 0.0031 1 2 3
4OH ASDN 1 3 1.00E-06 -6.00 0.0032 1 -6.00 8.37 8.43 8.78
4OH ASDN 2 1 1.00E-07 -7.00 0.0172 2 -7.00 47.03 46.39 44.65
4OH ASDN 2 2 1.00E-07 -7.00 0.0169 3 -7.30 62.03 67.22 64.82
4OH ASDN 2 3 1.00E-07 -7.00 0.0163 4 -7.60 87.31 82.98 81.73
4OH ASDN 3 1 5.00E-08 -7.30 0.0226 5 -8.00 93.94 95.98 94.85
4OH ASDN 3 2 5.00E-08 -7.30 0.0245 6 -9.00 105.74 95.78 85.69
4OH ASDN 3 3 5.00E-08 -7.30 0.0236
4OH ASDN 4 1 2.50E-08 -7.60 0.0318
4OH ASDN 4 2 2.50E-08 -7.60 0.0303
4OH ASDN 4 3 2.50E-08 -7.60 0.0298
4OH ASDN 5 1 1.00E-08 -8.00 0.0343
4OH ASDN 5 2 1.00E-08 -8.00 0.0350
4OH ASDN 5 3 1.00E-08 -8.00 0.0346
4OH ASDN 6 1 1.00E-09 -9.00 0.0386
4OH ASDN 6 2 1.00E-09 -9.00 0.0349
4OH ASDN 6 3 1.00E-09 -9.00 0.0313

# Concentrations tested

Percent of control values
ReplicateLog[test 

substance]Level
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Aliquot #
Weight of 
aliquot (g) DPM/Aliq.

DPM/g 
soln.

1 0.0194 23687 1220979
2 0.0196 25605 1306378
3 0.0195 26370 1352308
4 0.0193 26381 1366891
5 0.0196 26145 1333929

Average DPM/g soln 1316097
SD 57773
CV 4.39

µCi/g soln 0.593

Calculation of actual concentration of nonradiolabeled ASDN in solution used to prepare substrate solution:

ASDN solution
mg ASDN 

added
total volume 

(mL)
dilution 
factor

Stock 10.3 10
Dilution A 100
Dilution B 10

Calculation of concentration nonradiolabeled ASDN in substrate solution
Total g substrate solution 8.0348 g
Mass of dilution B used in substrate prep 4.5214 g
Concentration of nonradiolabeled ASDN in substrate soln. 0.579609 µg/g

Calculation of Substrate Solution Specific Activity

1) Calculate µg [3H]ASDN/g soln. = 0.00671 µg/g soln.
µg/g soln.

a. µCi/g soln 0.593
b. Specific activity of [3H]ASDN (µCi/mmol) 25300000
c. Molecular wt of ASDN (mg/mmol) 286.4

Formula=a/b*c

2) Calculate total µg ASDN/g soln.

µg ASDN/g soln.= µg cold ASDN/g soln. + µg [3H]ASDN/g soln.

= 0.579609 + 0.00671
= 0.586320 µg ASDN/g soln.

3) Calculate Solution Specific Activity

= (µCi/g soln.)/(µg ASDN/g soln.)
= 1.011 µCi/µg ASDN

642874 dpm/nmol

10.30
1.03

[ASDN] in solution (µg/mL)
1030.00
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Assay Date 12/17/2004
Test 

Chemical ID 4OH ASDN 6

Technician 
ID BDL/TD Replicate # 3 Placental Microsome ID 11343-7

Standards: 1 0.8 0.6 0.4 0.2 0.14 Blank
Protein stock (mg 

BSA)
Total volume of 
stock (mL) Protein stock ID

0.285 0.234 0.191 0.161 0.066 0.039 0.000 28 20 210000238
0.298 0.259 0.166 0.132 0.079 0.059 0.000
0.282 0.221 0.170 0.124 0.075 0.065 0.000

Samples:
0.078
0.076
0.077

Standard 
concentration 

(mg/mL)
Volume of 
stock used

Final 
volume of 

Std mg Protein µL Standard mg Protein Araw Aadj Curve 
per µL Used Measured Output Variables

1 17.9 25 0.00100 25 0.0251 0.288 0.288 0.0248 m, b 0.093 -0.002
0.8 14.3 25 0.00080 25 0.0200 0.238 0.238 0.0202 sem, seb 0.003 0.001
0.6 10.7 25 0.00060 25 0.0150 0.176 0.176 0.0144 r2, sey 0.995 0.001
0.4 7.1 25 0.00040 25 0.0099 0.139 0.139 0.0110 F, df 841 4
0.2 3.6 25 0.00020 25 0.0050 0.073 0.073 0.0049 ssreg, ssresid 0.000 0.000

0.14 2.5 25 0.00014 25 0.0035 0.054 0.054 0.0032

Blank 0.000 r2= 0.995
m= 0.093
b= -0.002

Araw Aadj.

mg protein 
measured

µL diluted 
µSOMES

Vol usome 
prep. (µL)

Final vol. Diluted 
usomes (µL)

mg protein/µL 
Prep. average mg/µL mg/mL

0.078 0.078 0.005 25 100 5000 0.011 0.011 10.519
0.076 0.076 0.005 25 100 5000 0.010
0.077 0.077 0.005 25 100 5000 0.011

Regression results

Regression results are calculated using the function 
LINEST

# Concentrations 
tested

Microsome type
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Assay Date 12/17/2004

Test 
Chemical 

ID 4OH ASDN 6
Microsome 

type Placental Microsome ID 11343-7 Technician ID BDL/TD
Replicate 

# 3

Microsome Dilution Details
Level

Dilution A 0.1 mL microsome Stock used 1
5 mL total volume 2

50 dilution factor 3
4

Dilution B 3 mL microsome Dilution A used 5
30 mL total volume 6
10 dilution factor

Dilution C (if applicable) mL microsome Dilution B used
mL total volume

NA dilution factor

500 total dilution factor 

Protein Concentration (stock microsomes, mg/mL): 10.519
Protein Concentration (dilution added to assay, mg/mL): 0.021038

1.00E-07
5.00E-08
2.50E-08
1.00E-08
1.00E-09

# Concentrations 
tested

Test Chemical Concentrations
Final Concentration (M)

1.00E-06
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Assay Date 12/17/2004 Test Chemical ID 4OH ASDN 6 Microsome type Placental Microsome ID 11343-7 Technician ID BDL/TD Replicate # 3

Calculate nmol 3H2O formed 

Sample type Replicate/Level
Nominal total 
volume (mL) Aliq Volume (mL) Aliq. # DPM/aliq DPM/mL Ave DPM/mL Total DPM

Volume of substrate 
solution used/assay 

tube (mL)
total DPM in assay tube 

(initial) % conversion to product

Total DPM corrected for 
background (Background 

Tubes) nmol 3H2O formed

Volume
diluted 

microsomes 
used in assay 

tube (mL)

Final [protein] 
in assay 
(mg/mL)

Full activity control 1 2 0.5 1 2811 5622 5310 10620 0.1 131610 8.07 10496 0.0163 1 0.011 15 0.0517
0.5 2 2499 4998

2 2 0.5 1 3064 6128 6168 12336 0.1 131610 9.37 12212 0.0190 1 0.011 15 0.0602
0.5 2 3104 6208

3 2 0.5 1 2839 5678 5659 11318 0.1 131610 8.60 11194 0.0174 1 0.011 15 0.0552
0.5 2 2820 5640

4 2 0.5 1 2893 5786 5734 11468 0.1 131610 8.71 11344 0.0176 1 0.011 15 0.0559
0.5 2 2841 5682

Background control 1 2 0.5 1 25 50 59 118 0.1 131610 0.09 -7 0.0000 1 0.011 15 0.0000
0.5 2 34 68

2 2 0.5 1 30 60 58 116 0.1 131610 0.09 -9 0.0000 1 0.011 15 0.0000
0.5 2 28 56

3 2 0.5 1 35 70 68 136 0.1 131610 0.10 12 0.0000 1 0.011 15 0.0001
0.5 2 33 66

4 2 0.5 1 33 66 64 128 0.1 131610 0.10 4 0.0000 1 0.011 15 0.0000
0.5 2 31 62

Positive control 1 2 1 0 #VALUE! #VALUE! 0.000 #VALUE!
2

2 2 1 0 #VALUE! #VALUE! 0.000 #VALUE!
2

3 2 1 0 #VALUE! #VALUE! 0.000 #VALUE!
2

4 2 1 0 #VALUE! #VALUE! 0.000 #VALUE!
2

Negative Control 1 2 1 0 #VALUE! #VALUE! 0.000 #VALUE!
2

2 2 1 0 #VALUE! #VALUE! 0.000 #VALUE!
2

3 2 1 0 #VALUE! #VALUE! 0.000 #VALUE!
2

4 2 1 0 #VALUE! #VALUE! 0.000 #VALUE!
2

4OH ASDN 1-1 2 0.5 1 242 484 509 1018 0.1 131610 0.77 894 0.0014 1 0.011 15 0.0044
0.5 2 267 534

1-2 2 0.5 1 270 540 527 1054 0.1 131610 0.80 930 0.0014 1 0.011 15 0.0046
0.5 2 257 514

1-3 2 0.5 1 254 508 526 1052 0.1 131610 0.80 928 0.0014 1 0.011 15 0.0046
0.5 2 272 544

2-1 2 0.5 1 1245 2490 2485 4970 0.1 131610 3.78 4846 0.0075 1 0.011 15 0.0239
0.5 2 1240 2480

2-2 2 0.5 1 1209 2418 2470 4940 0.1 131610 3.75 4816 0.0075 1 0.011 15 0.0237
0.5 2 1261 2522

2-3 2 0.5 1 1234 2468 2508 5016 0.1 131610 3.81 4892 0.0076 1 0.011 15 0.0241
0.5 2 1274 2548

3-1 2 0.5 1 1672 3344 3365 6730 0.1 131610 5.11 6606 0.0103 1 0.011 15 0.0326
0.5 2 1693 3386

3-2 2 0.5 1 1751 3502 3598 7196 0.1 131610 5.47 7072 0.0110 1 0.011 15 0.0349
0.5 2 1847 3694

3-3 2 0.5 1 1851 3702 3709 7418 0.1 131610 5.64 7294 0.0113 1 0.011 15 0.0360
0.5 2 1858 3716

4-1 2 0.5 1 2091 4182 4139 8278 0.1 131610 6.29 8154 0.0127 1 0.011 15 0.0402
0.5 2 2048 4096

4-2 2 0.5 1 2120 4240 4226 8452 0.1 131610 6.42 8328 0.0130 1 0.011 15 0.0410
0.5 2 2106 4212

4-3 2 0.5 1 2211 4422 4423 8846 0.1 131610 6.72 8722 0.0136 1 0.011 15 0.0430
0.5 2 2212 4424

5-1 2 0.5 1 2543 5086 5156 10312 0.1 131610 7.84 10188 0.0158 1 0.011 15 0.0502
0.5 2 2613 5226

5-2 2 0.5 1 2450 4900 4976 9952 0.1 131610 7.56 9828 0.0153 1 0.011 15 0.0484
0.5 2 2526 5052

5-3 2 0.5 1 2479 4958 4994 9988 0.1 131610 7.59 9864 0.0153 1 0.011 15 0.0486
0.5 2 2515 5030

6-1 2 0.5 1 2670 5340 5431 10862 0.1 131610 8.25 10738 0.0167 1 0.011 15 0.0529
0.5 2 2761 5522

6-2 2 0.5 1 2656 5312 5268 10536 0.1 131610 8.01 10412 0.0162 1 0.011 15 0.0513
0.5 2 2612 5224

6-3 2 0.5 1 2663 5326 5340 10680 0.1 131610 8.11 10556 0.0164 1 0.011 15 0.0520
0.5 2 2677 5354

Incubation 
time (min)

Aromatase activity 
(nmol estrogen 

formed/mg protein/min

# Concentrations tested

Sample ID Calculate DPM in aqueous portion after extraction  Calculate % turnover
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Assay Date 12/17/2004
Test Chemical 

ID 4OH ASDN 6
Microsome 
type Placental Microsome ID 11343-7 Technician ID BDL/TD

Replicate 
# 3

Control Type Portion Average SD

Full activity Beginning 0.0560 0.0060

Full activity End 0.0555 0.0005

Full activity Overall 0.0558 0.0035

Background Beginning 0.0000 6.97097E-06

Background End 0.0000 2.78839E-05

Background Overall 0.0000 4.58002E-05

Positive Beginning #VALUE! #VALUE!

Positive End #VALUE! #VALUE!

Positive Overall #VALUE! #VALUE!

Negative Beginning #VALUE! #VALUE!

Negative End #VALUE! #VALUE!

Negative Overall #VALUE! #VALUE!

Test Substance Level Replicate [test substance] M Log[test substance] Activity
4OH ASDN 1 1 1.00E-06 -6.00 0.0044
4OH ASDN 1 2 1.00E-06 -6.00 0.0046 1 2 3
4OH ASDN 1 3 1.00E-06 -6.00 0.0046 1 -6.00 7.90 8.22 8.20
4OH ASDN 2 1 1.00E-07 -7.00 0.0239 2 -7.00 42.84 42.57 43.25
4OH ASDN 2 2 1.00E-07 -7.00 0.0237 3 -7.30 58.40 62.52 64.48
4OH ASDN 2 3 1.00E-07 -7.00 0.0241 4 -7.60 72.08 73.62 77.11
4OH ASDN 3 1 5.00E-08 -7.30 0.0326 5 -8.00 90.07 86.88 87.20
4OH ASDN 3 2 5.00E-08 -7.30 0.0349 6 -9.00 94.93 92.05 93.32
4OH ASDN 3 3 5.00E-08 -7.30 0.0360
4OH ASDN 4 1 2.50E-08 -7.60 0.0402
4OH ASDN 4 2 2.50E-08 -7.60 0.0410
4OH ASDN 4 3 2.50E-08 -7.60 0.0430
4OH ASDN 5 1 1.00E-08 -8.00 0.0502
4OH ASDN 5 2 1.00E-08 -8.00 0.0484
4OH ASDN 5 3 1.00E-08 -8.00 0.0486
4OH ASDN 6 1 1.00E-09 -9.00 0.0529
4OH ASDN 6 2 1.00E-09 -9.00 0.0513
4OH ASDN 6 3 1.00E-09 -9.00 0.0520

# Concentrations tested

Percent of control values
ReplicateLog[test 

substance]Level
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Aliquot #
Weight of 
aliquot (g) DPM/Aliq.

DPM/g 
soln.

1 0.0195 24387 1250615
2 0.0194 25716 1325567
3 0.0195 26703 1369385
4 0.0195 26668 1367590
5 0.0194 26261 1353660

Average DPM/g soln 1333363
SD 49470
CV 3.71

µCi/g soln 0.601

Calculation of actual concentration of nonradiolabeled ASDN in solution used to prepare substrate solution:

ASDN solution
mg ASDN 

added
total volume 

(mL)
dilution 
factor

Stock 10.8 10
Dilution A 100
Dilution B 10

Calculation of concentration nonradiolabeled ASDN in substrate solution
Total g substrate solution 8.0483 g
Mass of dilution B used in substrate prep 4.5293 g
Concentration of nonradiolabeled ASDN in substrate soln. 0.607786 µg/g

Calculation of Substrate Solution Specific Activity

1) Calculate µg [3H]ASDN/g soln. = 0.00680 µg/g soln.
µg/g soln.

a. µCi/g soln 0.601
b. Specific activity of [3H]ASDN (µCi/mmol) 25300000
c. Molecular wt of ASDN (mg/mmol) 286.4

Formula=a/b*c

2) Calculate total µg ASDN/g soln.

µg ASDN/g soln.= µg cold ASDN/g soln. + µg [3H]ASDN/g soln.

= 0.607786 + 0.00680
= 0.614585 µg ASDN/g soln.

3) Calculate Solution Specific Activity

= (µCi/g soln.)/(µg ASDN/g soln.)
= 0.977 µCi/µg ASDN

621355 dpm/nmol

10.80
1.08

[ASDN] in solution (µg/mL)
1080.00
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Assay Date 2/9/2005
Test 

Chemical ID 4OH ASDN 6

Technician 
ID BDL/TD Replicate # 4 Placental Microsome ID 11343-7

Standards: 1 0.8 0.6 0.4 0.2 0.14 Blank
Protein stock (mg 

BSA)
Total volume of 
stock (mL) Protein stock ID

0.287 0.247 0.203 0.145 0.074 0.059 0.000 28 20 210000238
0.289 0.231 0.191 0.137 0.085 0.053 0.000
0.275 0.226 0.208 0.152 0.083 0.057 0.000

Samples:
0.081
0.077
0.069

Standard 
concentration 

(mg/mL)
Volume of 
stock used

Final 
volume of 

Std mg Protein µL Standard mg Protein Araw Aadj Curve 
per µL Used Measured Output Variables

1 17.9 25 0.00100 25 0.0251 0.283 0.283 0.0242 m, b 0.095 -0.003
0.8 14.3 25 0.00080 25 0.0200 0.234 0.234 0.0195 sem, seb 0.006 0.001
0.6 10.7 25 0.00060 25 0.0150 0.201 0.201 0.0164 r2, sey 0.987 0.001
0.4 7.1 25 0.00040 25 0.0099 0.145 0.145 0.0110 F, df 293 4
0.2 3.6 25 0.00020 25 0.0050 0.081 0.081 0.0049 ssreg, ssresid 0.000 0.000

0.14 2.5 25 0.00014 25 0.0035 0.056 0.056 0.0026

Blank 0.000 r2= 0.987
m= 0.095
b= -0.003

Araw Aadj.

mg protein 
measured

µL diluted 
µSOMES

Vol usome 
prep. (µL)

Final vol. Diluted 
usomes (µL)

mg protein/µL 
Prep. average mg/µL mg/mL

0.081 0.081 0.005 25 100 5000 0.010 0.009 8.776
0.077 0.077 0.005 25 100 5000 0.009
0.069 0.069 0.004 25 100 5000 0.008

Regression results

Regression results are calculated using the function 
LINEST

# Concentrations 
tested

Microsome type
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Assay Date 2/9/2005

Test 
Chemical 

ID 4OH ASDN 6
Microsome 

type Placental Microsome ID 11343-7 Technician ID BDL/TD
Replicate 

# 4

Microsome Dilution Details
Level

Dilution A 0.1 mL microsome Stock used 1
5 mL total volume 2

50 dilution factor 3
4

Dilution B 3 mL microsome Dilution A used 5
30 mL total volume 6
10 dilution factor

Dilution C (if applicable) mL microsome Dilution B used
mL total volume

NA dilution factor

500 total dilution factor 

Protein Concentration (stock microsomes, mg/mL): 8.776
Protein Concentration (dilution added to assay, mg/mL): 0.017552

1.00E-07
5.00E-08
2.50E-08
1.00E-08
1.00E-09

# Concentrations 
tested

Test Chemical Concentrations
Final Concentration (M)

1.00E-06
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Assay Date 2/9/2005 Test Chemical ID 4OH ASDN 6 Microsome type Placental Microsome ID 11343-7 Technician ID BDL/TD Replicate # 4

Calculate nmol 3H2O formed 

Sample type Replicate/Level
Nominal total 
volume (mL) Aliq Volume (mL) Aliq. # DPM/aliq DPM/mL Ave DPM/mL Total DPM

Volume of substrate 
solution used/assay 

tube (mL)
total DPM in assay tube 

(initial) % conversion to product

Total DPM corrected for 
background (Background 

Tubes) nmol 3H2O formed

Volume
diluted 

microsomes 
used in assay 

tube (mL)

Final [protein] 
in assay 
(mg/mL)

Full activity control 1 2 0.5 1 3195 6390 6349 12698 0.1 133336 9.52 12531 0.0202 1 0.009 15 0.0766
0.5 2 3154 6308

2 2 0.5 1 3075 6150 6199 12398 0.1 133336 9.30 12231 0.0197 1 0.009 15 0.0748
0.5 2 3124 6248

3 2 0.5 1 3034 6068 6098 12196 0.1 133336 9.15 12029 0.0194 1 0.009 15 0.0735
0.5 2 3064 6128

4 2 0.5 1 3087 6174 6147 12294 0.1 133336 9.22 12127 0.0195 1 0.009 15 0.0741
0.5 2 3060 6120

Background control 1 2 0.5 1 59 118 107 214 0.1 133336 0.16 47 0.0001 1 0.009 15 0.0003
0.5 2 48 96

2 2 0.5 1 39 78 81 162 0.1 133336 0.12 -6 0.0000 1 0.009 15 0.0000
0.5 2 42 84

3 2 0.5 1 44 88 82 164 0.1 133336 0.12 -4 0.0000 1 0.009 15 0.0000
0.5 2 38 76

4 2 0.5 1 35 70 65 130 0.1 133336 0.10 -38 -0.0001 1 0.009 15 -0.0002
0.5 2 30 60

Positive control 1 2 1 0 #VALUE! #VALUE! 0.000 #VALUE!
2

2 2 1 0 #VALUE! #VALUE! 0.000 #VALUE!
2

3 2 1 0 #VALUE! #VALUE! 0.000 #VALUE!
2

4 2 1 0 #VALUE! #VALUE! 0.000 #VALUE!
2

Negative Control 1 2 1 0 #VALUE! #VALUE! 0.000 #VALUE!
2

2 2 1 0 #VALUE! #VALUE! 0.000 #VALUE!
2

3 2 1 0 #VALUE! #VALUE! 0.000 #VALUE!
2

4 2 1 0 #VALUE! #VALUE! 0.000 #VALUE!
2

4OH ASDN 1-1 2 0.5 1 288 576 595 1190 0.1 133336 0.89 1023 0.0016 1 0.009 15 0.0063
0.5 2 307 614

1-2 2 0.5 1 276 552 556 1112 0.1 133336 0.83 945 0.0015 1 0.009 15 0.0058
0.5 2 280 560

1-3 2 0.5 1 280 560 553 1106 0.1 133336 0.83 939 0.0015 1 0.009 15 0.0057
0.5 2 273 546

2-1 2 0.5 1 1464 2928 2922 5844 0.1 133336 4.38 5677 0.0091 1 0.009 15 0.0347
0.5 2 1458 2916

2-2 2 0.5 1 1467 2934 2944 5888 0.1 133336 4.42 5721 0.0092 1 0.009 15 0.0350
0.5 2 1477 2954

2-3 2 0.5 1 1466 2932 2985 5970 0.1 133336 4.48 5803 0.0093 1 0.009 15 0.0355
0.5 2 1519 3038

3-1 2 0.5 1 2053 4106 4072 8144 0.1 133336 6.11 7977 0.0128 1 0.009 15 0.0488
0.5 2 2019 4038

3-2 2 0.5 1 1955 3910 3898 7796 0.1 133336 5.85 7629 0.0123 1 0.009 15 0.0466
0.5 2 1943 3886

3-3 2 0.5 1 1804 3608 3614 7228 0.1 133336 5.42 7061 0.0114 1 0.009 15 0.0432
0.5 2 1810 3620

4-1 2 0.5 1 2483 4966 5007 10014 0.1 133336 7.51 9847 0.0158 1 0.009 15 0.0602
0.5 2 2524 5048

4-2 2 0.5 1 2400 4800 4749 9498 0.1 133336 7.12 9331 0.0150 1 0.009 15 0.0570
0.5 2 2349 4698

4-3 2 0.5 1 2349 4698 4693 9386 0.1 133336 7.04 9219 0.0148 1 0.009 15 0.0564
0.5 2 2344 4688

5-1 2 0.5 1 2850 5700 5731 11462 0.1 133336 8.60 11295 0.0182 1 0.009 15 0.0690
0.5 2 2881 5762

5-2 2 0.5 1 2736 5472 5439 10878 0.1 133336 8.16 10711 0.0172 1 0.009 15 0.0655
0.5 2 2703 5406

5-3 2 0.5 1 2786 5572 5648 11296 0.1 133336 8.47 11129 0.0179 1 0.009 15 0.0680
0.5 2 2862 5724

6-1 2 0.5 1 3099 6198 6194 12388 0.1 133336 9.29 12221 0.0197 1 0.009 15 0.0747
0.5 2 3095 6190

6-2 2 0.5 1 2858 5716 5721 11442 0.1 133336 8.58 11275 0.0181 1 0.009 15 0.0689
0.5 2 2863 5726

6-3 2 0.5 1 3041 6082 6126 12252 0.1 133336 9.19 12085 0.0194 1 0.009 15 0.0739
0.5 2 3085 6170

Incubation 
time (min)

Aromatase activity 
(nmol estrogen 

formed/mg protein/min

# Concentrations tested

Sample ID Calculate DPM in aqueous portion after extraction  Calculate % turnover
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Assay Date 2/9/2005
Test Chemical 

ID 4OH ASDN 6
Microsome 
type Placental Microsome ID 11343-7 Technician ID BDL/TD

Replicate 
# 4

Control Type Portion Average SD

Full activity Beginning 0.0757 0.0013

Full activity End 0.0738 0.0004

Full activity Overall 0.0748 0.0013

Background Beginning 0.0001 0.000224766

Background End -0.0001 0.000146962

Background Overall 0.0000 0.000212078

Positive Beginning #VALUE! #VALUE!

Positive End #VALUE! #VALUE!

Positive Overall #VALUE! #VALUE!

Negative Beginning #VALUE! #VALUE!

Negative End #VALUE! #VALUE!

Negative Overall #VALUE! #VALUE!

Test Substance Level Replicate [test substance] M Log[test substance] Activity
4OH ASDN 1 1 1.00E-06 -6.00 0.0063
4OH ASDN 1 2 1.00E-06 -6.00 0.0058 1 2 3
4OH ASDN 1 3 1.00E-06 -6.00 0.0057 1 -6.00 8.36 7.72 7.67
4OH ASDN 2 1 1.00E-07 -7.00 0.0347 2 -7.00 46.42 46.78 47.45
4OH ASDN 2 2 1.00E-07 -7.00 0.0350 3 -7.30 65.23 62.38 57.74
4OH ASDN 2 3 1.00E-07 -7.00 0.0355 4 -7.60 80.52 76.30 75.38
4OH ASDN 3 1 5.00E-08 -7.30 0.0488 5 -8.00 92.36 87.58 91.00
4OH ASDN 3 2 5.00E-08 -7.30 0.0466 6 -9.00 99.93 92.19 98.82
4OH ASDN 3 3 5.00E-08 -7.30 0.0432
4OH ASDN 4 1 2.50E-08 -7.60 0.0602
4OH ASDN 4 2 2.50E-08 -7.60 0.0570
4OH ASDN 4 3 2.50E-08 -7.60 0.0564
4OH ASDN 5 1 1.00E-08 -8.00 0.0690
4OH ASDN 5 2 1.00E-08 -8.00 0.0655
4OH ASDN 5 3 1.00E-08 -8.00 0.0680
4OH ASDN 6 1 1.00E-09 -9.00 0.0747
4OH ASDN 6 2 1.00E-09 -9.00 0.0689
4OH ASDN 6 3 1.00E-09 -9.00 0.0739

# Concentrations tested

Percent of control values
ReplicateLog[test 

substance]Level
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