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ABSTRACT 

The test article, Diethylene triamine trinitrate (DETN) (Lot NO.: ABY07D031S002, 
1 00% pure), was tested for its potential to cause mutations at the histidine operon of Salmonella 
typhimurium strains TA98, TA100, TA1535 and TA1537, and at the tryptophan operon of 
Escherichia coli strain WP2 uvrA. The assay was conducted using the plate incorporation 
method of treatment. 

The test was conducted according to the method of Ames et al. in the presence and 
absence of metabolic activation using the S-9 fraction prepared from livers of Aroclor 1254-
induced rats. The test article was tested for toxicity to strains TA100 and WP2 uvrA in a Range 
Finding Test at concentrations ranging from 5.0-5000 Jlglplate. The test article was dissolved and 
subsequently diluted in deionized, distilled water. Water was used as a solvent control. The tester 
strains were exposed to the test article in the absence of exogenous activation and in the presence 
of Aroclor 1254-induced rat liver S-9 plus cofactors. Toxicity was evaluated based on: 1) 
reversion frequency, 2) viability, and 3) integrity ofthe background lawn. 

The results of the Range Finding Test for TA100 and WP2 uvrA indicated that the test 
article, DETN was found toxic only to TA100 at 5000 Ilglplate without activation in regard to 
the relative cloning efficiency, the test article was not toxic to WP2 uvrA at all dose levels both 
with and without activation. The background lawn was normal. 

Since toxicity was only observed at 5000 Ilglplate for TAlOO without activation in the 
Range Finding Test, the Definitive Ames Assay was conducted with the maximum dose level 
recommended in the regulatory guidelines as the top dose (5000 Ilg/plate) for Salmonella 
typhimurium and Escherichia coli both with and without activation. The other doses were 100, 
500, 1000 and 3000 Jlglplate. The results indicate that under the condition of this study, DETN, 
was negative for all strains at all dose levels both without and with metabolic activation. The 
background lawns were normal. The solvent controls and positive controls fulfilled the 
requirements of a valid test. 

To verify the negative result from the Definitive Mutation Assay a Confirmatory 
Mutation Assay was performed using the plate incorporation method at concentrations of 100, 
500, 1000, 3000 and 5000 Jlglplate for Salmonella typhimurium and Escherichia coli both with 
and without activation. The results were negative for all strains at all dose levels both without 
and with metabolic activation. The background lawns were normal. The solvent controls and 
positive controls fulfilled the requirements of a valid test. 

The results of the Mutation Assays indicate that test article, DETN, did not induce 
significant increases in the frequency of revertants for any of the tester strains in the presence or 
absence of induced rat liver S-9 plus cofactors when compared to the solvent controls. This test 
followed OECD Test Guideline 471. Therefore, under the conditions of this test and according to 
the criteria set for evaluating the test results, the test article was negative in the Salmonella 
typhimuriumlEscherichia coli Plate Incorporation Mutation Assay both with and without 
activation. 
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INTRODUCTION 

This study was conducted by Jian Song, Ph.D., Shashi Shanna, B.S. from June 26,2009 to 
August 03, 2009, at SITEK Research Laboratories. The experimental procedures used to perfonn 
this study were essentially those ofB. N. Ames, et al. (1), D. Maron and B. N. Ames (2), M. H. L. 
Green and W. J. Muriel (3), and S. Venitt and J. M. Parry (eds.) (4). 

The purpose of this study was to evaluate the test article, Diethylene triamine trinitrate 
(DETN), for its potential to cause mutations in the histidine operon of Salmonella typhimurium 
strains TA98, TAlOO, TA1535 and TA1537 and the tryptophan operon of Escherichia coli strain 
WP2 uvrA using the Plate Incorporation method of treatment. The Salmonella 
typhimuriumlEscherichia coli Plate Incorporation Mutation Assay has been used extensively and 
has been demonstrated to be effective in detecting mutations caused by compounds from a wide 
range of chemical classes (1-4). Over several years, a large database of results has been 
accumulated which has confinned its ability to detect genetically active compounds of most 
chemical classes with high efficiency (5). 

The Ames Assay, in general, is perfonned using either the Plate Incorporation method or 
Pre-Incubation method. From the regulatory point of view, both assays are equally acceptable. In 
the Plate Incorporation method, treatment is perfonned by adding either 500 ilL of sterile, 
deionized water or 500 ilL of S-9 cofactor mix to tubes containing 2.0 mL of top agar 
supplemented with IX histidine-biotin or IX tryptophan solution. Immediately thereafter, 100 ilL 
of bacteria is added followed by 100 ilL of the appropriate test article concentration or solvent 
control. Each tube is vortexed for 2-3 seconds, and the contents are evenly distributed over a Vogel­
Bonner bottom agar plate. Each plate is placed on a level surface until the top agar solidifies. The 
plates are inverted and incubated at 37 ± 1°C for 48 to 72 hours. In the Pre-Incubation method the 
treatment is performed by adding either 500 ilL of sterile, deionized water or 500 ilL of S-9 
cofactor mix to tubes followed by 100 ilL of bacteria and 100 ilL of the appropriate test article 
concentration or solvent. The tubes are incubated at 37 ± 1°C for 20-30 minutes in a shaker 
incubator. Finally, 2.0 mL of top agar supplemented with IX histidine-biotin or IX tryptophan 
solution is added to the tube, the contents are vortexed 2-3 seconds and spread over a Vogel-
Bonner bottom agar plate. The plates are inverted and incubated at 37 ± 1°C for 48 to 72 hours. For 
some of the Azo and nitrosamine family of compounds, pre-incubation of the culture is required in 
order to be metabolized prior to plating. The Pre-Incubation method of treatment is perfonned at 
the request ofthe Sponsor. 

The agar contains a trace of histidine that allows all the bacteria to undergo several 
divisions, thus producing a faint background lawn of bacteria. DNA replication is necessary in 
many cases for mutagenesis to occur and therefore the background lawn provides a good 
indicator of the inhibition of growth caused by the test chemical. Mutational events are rare, 
therefore it is essential that large populations of bacteria are used in mutagenicity testing. 
Maximum sensitivity is achieved by plating around lXl08 bacteria. 

The Ames Assay is the most widely used of all methods for determining the mutagenicity 
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of chemicals. Because the bacterial strains used in this assay lack the enzymes necessary for 
metabolizing promutagens to ultimate mutagens, rat liver S-9 induced with Aroclor 1254 was 
added as a substitute for mammalian metabolism. This assay detects point mutations only and 
measures reverse mutation from acid auxotrophy to proto trophy. In this method, the bacterial 
strains used carry base substitution or frame shift mutations in operons coding for synthesis of 
specific amino acids. Therefore, these mutants (unlike their wild-type counterparts) cannot 
synthesize all their required amino acids from inorganic sources of nitrogen, being auxotrophic for 
the specific amino acids histidine and tryptophan. This assay detennines whether the test article can 
reverse the effect of the pre-existing mutation by introducing a second mutation. When the cultures 
are exposed to a mutagen, some of the bacteria undergo genetic changes due to chemical 
interactions resulting in reversion of the bacteria to a non-histidine-requiring state or non­
tryptophan-requiring state. The reverted bacteria will then grow in the absence of exogenous 
histidine or tryptophan thus providing an indication of the potential of the test chemical to cause 
mutation. Multiple tester strains are necessary because different strains are mutated by a different 
class (or different classes) of compound. The genotypes of the strains are verified concurrently. 

The following are the details of possible mutations in the different strains (4): 

Bacterial Strain Mutation Rfa UvrB RFactor Type of Mutation 
(pKMlOl) 

TA98* HISD 3052 Yes Yes Yes Frame shift 

TAlOO** HIS G46 Yes Yes Yes Base Pair Substitution 
Frame shift 

TA1535** HIS G46 Yes Yes No Base Pair Substitution 
B-P 

TA1537 HISe 3076 Yes Yes No Frame shift 

E. coli Trp- Yes No (uvrA) No Base Pair Substitution 

* TA98 was derived from TA1538 (pKMlOl plasmid added). 
** TAlOO was derived from TA1535 (pKMlOl plasmid added). 
rfa - Defective lipopolysaccharide coat. More permeable to chemicals. (Sensitive to crystal violet.) 
uvrB - Reduced error-free repair of some types of DNA damage. (Sensitive to UV light.) 
R Factor (pKMlOl) - Increases sensitivity by enhancing error-prone DNA repair. (Ampkillin resistant if plasmid 

present.) 
uvrA - Less DNA repair. 
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TEST ARTICLE 

1. Name: 
2. CAS No.: 
3. Provided by: 

4. Batch/Lot No.: 
5. Physical Description: 
6. Shipping Conditions: 
7. Date Received at SITEK: 
8. Storage Conditions: 
9. Purity: 

10. Expiration Date: 

CONTROL ARTICLES 

Positive Controls 

SITEK Study No. 1001-2140 

MATERIALS 

Diethylene triamine trinitrate (DETN) 
Not Available 
USA RDECOM, AMSRD-MSF 
Environmental Acquisition & Logistics Sustaining 
Program 
Aberdeen Proving Ground, MD 21010 
ABY07D031 S002 
White Powder 
Room Temperature 
June 18, 2009 
Room Temperature 
100% 
Not Available 

The positive control chemicals used for the tester strains in the presence and absence of 
exogenous metabolic activation are presented below: 

TA98 
TA98 

TAI00 
TAI00 

TA1535 
TA1535 

TA1537 
TA1537 

WP2uvrA 
WP2uvrA 

+ 

+ 

+ 

+ 

+ 

Chemical Concentration (gg/plate) 

2-NF (2-Nitrofluorene) 5.0 
2-AA (2-Aminoanthracene) 2.5 

NaAz (Sodium Azide) 1.0 
2-AA (2-Aminoanthracene) 2.5 

NaAz (Sodium Azide) 1.0 
2-AA (2-Aminoanthracene) 2.5 

9-AA (9-Aminoacridine) 75 
2-AA (2-Aminoanthracene) 5.0 

MMS (Methyl Methanesulfonate) 
2-AA (2-Aminoanthracene) 
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The following is the infonnation for each of the positive controls used in this assay: 

Storage Expiration 
Chemical * Source CAS No. Lot No. Conditions Date 

2-AA Aldrich 613-13-8 15216JA I-5°C 08-29-09 

9-AA Aldrich 52417-22-8 1126KD I-5°C 10-24-11 

2-NF Aldrich 607-57-8 092138A I-5°C 03-23-12 

NaAz Sigma 26628-22-8 073K0119 I-5°C 03-23-12 

MMS Aldrich 66-27-3 06823KH I-5°C 06-02-13 

* SIGMA-ALDRICH, St. Louis, MO 63178. 

The positive controls 2-AA, 9-AA, and 2-NF were dissolved in DMSO. NaAz and MMS 
were dissolved in sterile deionized distilled water. Multiple vials of the above mentioned positive 
controls were prepared and frozen at -70°C ± 10 were used in this assay. The source, lot number 
and expiration date of the DMSO used to prepare the positive controls are presented below: 

Source: Sigma Chemical Company 
st. Louis, MO 63178 

Storage Conditions: Room Temperature 

CAS No: 67-68-5 

Lot No.: 10585CH 

Expiration Date: January 31,2012 

The source, batch numbers and expiration date ofthe sterile deionized, distilled water (DD 
water) are presented below: 

Source: SITEK Research Laboratories Batch No.: 104, 106 

Storage Conditions: Room Temperature 

Expiration Dates: December 10, 2009 (Batch: 104), January 23,2010 (Batch: 106) 

Solvent Control 

The test article, DETN, was prepared and diluted in DD water. Therefore, DD water was 
used as the solvent control. The source, batch number and expiration date of the DD water are 
provided above. SITEK DD water, Batch NO.: 105 Expiration Date: January 14, 2010, was also 
used as solvent control. 
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INDICATOR CELLS 

Source 

The Salmonella typhimurium strains TA98, TA100, TA1535 and TA1537 were originally 
obtained from Dr. Bruce N. Ames, University of California, Berkeley. The Escherichia coli strain 
WP2 uvrA was obtained from Ms. Judy Mayo of Pharmacia and Upjohn Co., Kalamazoo, 
Michigan. 

CULTURE CONDITIONS 

The cells were grown in Oxoid Nutrient Broth No.2 (Oxoid LTD, Hampshire, England) in 

a shaker incubator rotating at approximately 120 rpm and maintained at a temperature of 37 ± 1°C. 
Stock cultures of the tester strains were cryopreserved at SITEK Research Laboratories. Scrapes 
from the cryopreserved stock were used to initiate the overnight cultures for the test. 

METABOLIC ACTIVATION SYSTEM 

For the activated portion of the range finding and mutation assays, the cells were exposed to 
the test article in conjunction with an exogenous metabolic activation system consisting of Aroclor­
induced rat liver S-9 in 0.154M KCI plus cofactors (S-9 mix). The components of the standard S-9 
mix were 8mM MgCh, 33mM KCI, 5mM glucose-6-phosphate, 4mM NADP, 100mM sodium 
phosphate bufter (PH 7.4), and 10% rat liver homogenate prepared from Aroclor 1254-induced, 
Sprague-Dawley rats. The S-9 batches used in this study were also evaluated for sterility, protein 
content and promutagen activity. Dilutions of the S-9, ranging from 0.2% to 10% in S-9 mix were 
tested for their ability to activate benzo(a)pyrene (BP) and 2-aminoanthracene (2-AA) to 
intermediates mutagenic to Salmonella strain TAl 00. 

v. 

Source: 
Inducing Agent: 
S-9 Lot No.: 
Protein Content: 

Storage Conditions: 
Expiration Date: 

Molecular Toxicology, Inc., Boone, NC 28607 
Arodor 1254 
2342 
35.5 mglmL 
::;-70°C 
September 9, 2010 

Detailed information concerning the S-9 batch used in the Assay is provided in Appendix 
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EXPERIMENTAL PROCEDURES 

DOCUMENTATION 

The materials, experimental procedures used in the performance of the study, experimental 
results and methods used in the evaluation of the results were documented in the study workbook. 

TEST SYSTEM IDENTIFICATION 

Plate Incorporation Method 

The Plate Incorporation method is performed by adding either 500 ilL of sterile deionized, 
water or 500 ilL of S-9 cofactor mix to tubes containing 2.0 mL oftop agar supplemented with IX 
histidine-biotin or IX tryptophan solution. Immediately thereafter, 100 ilL of respective bacteria is 
added followed by 100 ilL of the appropriate test article concentration or solvent. Each tube is 
vortexed for 2-3 seconds, and the contents are evenly distributed over a Vogel-Bonner bottom agar 
plate. Each plate is placed on a level surface until the top agar solidified. The plates are inverted 

and incubated at 37 ± 1
0 
C for 48 to 72 hours. 

Labeling Plates for the Mutation Assay 

A sufficient number of Vogel-Bonner agar plates was removed from refrigerated storage 
and allowed to warm to room temperature. Each plate was then labeled with the following 
information: SITEK's test article number, experiment phase, presence or absence of rat liver S-9 
mixture, concentration level code, and strain code. The following strain and concentration level 
codes were used: 

Strain Codes: 

1 =TA98 
2=TAlOO 

3 = TA1535 5 = WP2 uvrA 
4=TA1537 

Concentration Level Codes: 

0= Solvent for the Test Article 
1 = 1st or highest Test Article concentration level 
2 = 2nd Test Article concentration level 
3 = 3rd Test Article concentration level 
4 = 4th Test Article concentration level 
5 = 5th Test Article concentration level or lowest Test Article concentration level for the 

Mutation Assays 
6 = 6th Test Article concentration level 
7 = 7th Test Article concentration level or lowest Test Article concentration level for the 

Range Finding Test. 
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In addition to the above, Mutation Assay viability plates that contained 10X histidine­
biotin or 10X tryptophan were designated with the prefix "T". 

Labeling Positive Control Plates 

Vogel-Bonner agar plates were removed from refrigerated storage and allowed to warm to 
room temperature. Triplicate sets were labeled with the test article number, identity and 
concentration of the particular positive control, experimental phase, strain code, and the presence or 
absence of rat exogenous metabolic activation. 

Labeling Tester Strain Titer Plates 

Each tester strain titer plate was labeled with the following information: SITEK test article 
number, tester strain identity, and experimental phase and the prefix T. 

Labeling Tester Strain Characterization Plates 

Histidine Requirement 

A single histidine-biotin plate was divided into four zones by drawing horizontal lines on 
the bottom of the plate with a marking pen and labeling each zone with a different Salmonella 
tester strain. A biotin-only control plate was labeled in a similar manner. 

rfa Mutation 

Nutrient agar plates were labeled with the Salmonella tester strain identification and "CV" 
(crystal violet). 

R-Factor 

A single ampicillin agar plate was labeled in a similar manner as the histidine-biotin 
plate. 

Tryptophan Requirement 

A tryptophan plate and a Vogel-Bonner agar control plate were labeled with the code for 
strain WP2 uvrA and used for confirmation of the tryptophan requirement. 

SOLUBILITY TEST 

50 mg of the test article was placed in glass tubes and H20 was added to in 0.1 mL 
increments until dissolved. 
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PREPARATION OF TEST CULTURES 

The methods used for the cryopreservation and cultivation of the tester strains are the 
procedures used by B. N. Ames et al. (1) as modified by D. Maron and B. N. Ames (2). 

Inoculation Procedures 

Frozen ampules of strains TA98, TAI00, TA1535, TA1537 and WP2 uvrA for the 
Mutation Assay were removed from liquid nitrogen and placed into crushed dry ice to prevent 
thawing. Scrapes were made using the tip of a sterile pipette, and these scrapes were transferred to a 
shaker flask containing approximately 50 mL of sterile Oxoid Nutrient Broth No.2. The strains 

were incubated on a shaker at approximately 120 rpm and 37 ± 1°C. The Salmonella strains were 
removed approximately 8-12 hours after the unit started and the E. coli strain was removed after 
approximately 4-6 hours. 

Harvesting Overnight Cultures 

Before starting the experiment, the cultures were sampled and their percent transmittance 
(% T) was determined using a spectrophotometer set to a wavelength of 650 nm. 

When the desired cell density of approximately 5x108 to lx109 cells/mL (represented by a 
%T of between 25% and 10%, Optical Density of 0.6-1.0) was achieved, the cultures were placed 

on wet ice or kept at I-5°C until needed. 

PREPARATION OF METABOLIC ACTIVATION SYSTEM 

The S-9 cofactor mix was prepared as follows: For each mL of S-9 cofactor mix required, 
0.335 mL of sterile deionized, distilled water was combined with 0.5 mL of O.2M sodium 
phosphate buffer (PH 7.4), 0.04 mL of a O.lM NADP solution, 5.0 ~L of 1M glucose-6-phosphate, 
and 0.02 mL of a O.4M MgCbll.65M KCI salt solution. This mixture was maintained on ice until 
just prior to use, whereupon 0.10 mL of S-9 in 0.154M KCI was added to the mixture. 

PREPARATION OF TEST ARTICLE DOSING SOLUTIONS 

For the Range Finding Test and Definitive and Confirmatory Mutation Assays the test 
article was dissolved and diluted in the elected solvent in glass tubes; All the test article and 
control substance preparations and treatments were done under UV filtered lights to avoid 
possible problems of photoinactivation. The concentration and stability of the test article under 
experimental conditions was not determined. 
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RANGE FINDING TEST 

In order to determine the toxicity of the test article and to select appropriate test article 
concentrations for the Definitive Mutation Assay, a Range Finding Test was performed using 
strains TAlOO and WP2 uvrA. The two strains have been successfully used and are sufficient to 
approximate the range of toxicity of the test article. Seven concentrations of the test article ranging 
from 5.0-5000 Ilg/plate were evaluated with and without induced rat liver S-9, using one plate per 
concentration. 

Spontaneous Reversion Frequency 

Treatment was performed by adding either 500 ilL of sterile deionized, distilled water or 
500 ilL of S-9 cofactor mix to tubes containing 2.0 mL of top agar supplemented with IX histidine 
biotin or IX tryptophan solution. Immediately thereafter, 100 ilL of TAlOO or WP2 uvrA was 
added followed by 100 ilL of the appropriate test article concentration or solvent. Each tube was 
vortexed for 2-3 seconds, and the contents were evenly distributed over a Vogel-Bonner bottom 
agar plate. Each plate was placed on a level surface until the top agar solidified. The plates were 

inverteq. and incubated at 37 ± 1°C for 48 to 72 hours. 

Viable Count Determination 

Treatment and incubation were performed as described in the preceding paragraphs, except 
that approximately 250-500 cells of TAlOO or WP2 uvrA were added to top agar supplemented 
with 10X histidine-biotin or 10X tryptophan solution. 

After the incubation period was completed, the plates, starting with the highest test article 
concentration, were observed for the presence of precipitate. Plates having no interfering precipitate 
were counted for revertant colonies using an automatic colony counter (ARTEK Counter, Model 
880, Manassas, Virginia 20110). Three counts were taken by rotating the plate on the counter 
stage and the median count was entered into a validated, MS Office Excel spreadsheet program 
designated as "2140A.xlw". 

The background lawn was also evaluated. The following notations were used for the 
precipitate and background lawn evaluation: 

Chemical Precipitate: 

NP 

SP 

MP 

No precipitate present. 

Slight precipitate - Noticeable compound on the plate; however, no 
influence on automated plate counting. 

Moderate precipitate - Moderate precipitate requiring hand counting for 
colony enumeration. 
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Heavy precipitate - Large amount of compound on the plate rendering 
hand counting difficult. 

Background Lawn Evaluation: 

NL 

SR 

MR 

ER 

AB 

OP 

Normal, healthy microcolony lawn. 

A noticeable thinning of the microcolony lawn compared to that of the 
solvent control plates. 

Marked thinning of the microcolony lawn and an increase in the size of the 
microcolonies compared to the solvent control plates. 

Extreme thinning of the micro colony lawn and a large increase in the 
size of the micro colonies compared to the solvent control plates. 

Absence of any micro colony bacterial lawn. 

Obscured by precipitate. 

Determination of Relative Cloning Efficiency 

The corrected viability counts from each concentration with and without activation in 
Salmonella strain TAlOO and in Escherichia coli strain WP2 uvrA were compared with the 
respective solvent control viability counts. The resulting ratio is the Relative Cloning Efficiency 
(RCE) and was converted into a percentage, and the data were included in the Range'Finding Test 
results. Relative Colony Efficiency measures the toxicity of test article in terms of cell viability. 
Generally, diluted cultures are treated at various test article concentrations and mixed with top agar 
containing higher concentration of respective amino acids (lOX histidine-biotin or tryptophan). All 
viable bacteria are able to make countable colony. It is desirable, if possible, to test one or two 
higher concentrations around 50% toxicity level (reduction of RCE by 50% in comparison to 
concurrent control) in the mutation assays. This is not valid for the non-toxic test compound.' 
Relative Colony Efficiencies are not determined during the Definitive and Confirmatory Mutation 
Assays as the range oftoxicity information is already available from the Range Finding Assay. 

MUTATION ASSAYS 

Dermitive Mutation Assay 

Concentrations for the Definitive Mutation Assay were selected based on the results of the 
Range Finding Test. The Definitive Mutation Assay was performed with the four Salmonella 
typhimurium tester strains (TA98, TAlOO, TA1535 and TA1537) and Escherichia coli strain WP2 
uvrA using the plate incorporation method of treatment. Based on the results of the Range Finding 
Test, the test article was tested at concentrations of 100, 500, 1000, 3000 and 5000 Ilg/plate for 
Salmonella Typhimurium and Escherichia coli both without and with activation. Treatment was 

18 



SITEK Study No. 1001-2140 

perfonned by adding either 500 ilL of sterile deionized, distilled water or 500 ilL of rat S-9 
cofactor mix to tubes containing 2.0 mL of top agar supplemented with IX histidine-biotin or IX 
tryptophan solution. Immediately thereafter, 100 ilL of strains TA98, TAI00, TA1535, TA1537 or 
WP2 uvrA were added, followed by 100 ilL of the appropriate test article concentration or solvent. 
The positive controls were treated with 100 ilL of the appropriate stock solutions. Each tube was 
vortexed for 2-3 seconds and the contents were evenly distributed over a Vogel-Bonner bottom 
agar plate. Each plate was placed on a level surface until the top agar solidified. The plates then 

were inverted and incubated at 37 ± 1°C for approximately 48 -72 hours. 

Tester Strain Titer Determination 

Each tester strain was diluted to detennine the approximate number of viable cells 
delivered to the assay plates. Therefore, approximately 250-500 cells were added to top agar 
supplemented with lOX histidine-biotin or lOX tryptophan solution. Each tube was vortexed for 
2-3 seconds and the contents were evenly distributed on bottom agar plates. The plates were 

incubated at 37 ± 1°C for approximately 48 to 72 hours. 

Tester Strain Characterization 

All of the Salmonella typhimurium strains used in the assay were confinned for the 
histidine requirement and the rfa mutation. In addition, strains TA98 and TAI00 were tested for 
the presence of the pKMI01 plasmid. Escherichia coli strain WP2 uvrA was confinned for the 
tryptophan requirement. 

Histidine or Tryptophan Requirement 

A streak of each tester strain was made by dipping a flamed wire loop into the 
appropriate undiluted tester strain suspension and drawing it across the surface in the appropriate 
region of a labeled histidine-biotin or tryptophan plate, as well as control plates. The plates were 

incubated at 37 ± 1°C for approximately 12 to 24 hours. 

rfa Mutation 

For each of the Salmonella tester strains, a 100 ilL aliquot of the undiluted culture was 
added to a tube containing 2.0 mL of IX histidine-biotin solution in top agar. Each tube was 
vortexed for 2-3 seconds, and the contents were poured onto an appropriately labeled nutrient 
agar plate. After allowing the plate to solidify, a sterile disc was aseptically placed in the center 
of the agar overlay. Ten ilL of a 1.0 mg/mL crystal violet solution was then added to the disc. 

The plates were incubated at 37 ± 1°C for approximately 12 to 24 hours. 

R-Factor Plasmid 

A streak of each of the Salmonella tester strains was made by dipping a flamed wire loop 
into the appropriate suspension and drawing it across the surface in the appropriate region of an 
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ampicillin plate. The plates were incubated at 37 ± 1 DC for approximately 12 to 24 hours. 

uvrB Deletion 

After the cryopreservation of the Salmonella typhimurium strains and the E. coli strain, 
the stock ampules were checked for uvrB deletion. For each of the Salmonella tester strains, a 
100 ilL aliquot of the undiluted culture was added to a tube containing 2.0 mL of IX histidine­
biotin solution top agar. One hundred ilL of the E. coli strain was added to a tube containing 2.0 
mL of IX tryptophan solution top agar. Each tube was vortexed for 2-3 seconds, and the contents 
were poured onto an appropriately labeled nutrient agar plate. After allowing the plate to solidifY, 
half of the plate was covered with foil. The plates were placed under UV light for thirty seconds 
and then incubated at 37 ± 1 DC for approximately 12 to 24 hours. 

Evaluation of Assay Results 

After the incubation period was completed, the plates, starting with the highest test article 
concentration, were observed for the presence of precipitate. Plates were counted for the 
frequency of revertant colonies using an ARTEK counter, model 880. Three counts were taken 
by rotating the plate on the counter stage and the median count was entered into a validated, MS 
Office Excel spreadsheet program designated as "2140B.xlw". 

The background lawn was also evaluated. The same notations as in the Range Finding 
Test were used to evaluate the precipitate and background lawn. 

Evaluation of Tester Strain Characterization 

The requirement for histidine or tryptophan was demonstrated py the growth of the tester 
strains on plates supplemented with histidine or tryptophan and the lack of growth on the control 
plates. 

The presence of the rfa mutation was evaluated by measuring the zone of inhibition 
around the crystal violet disc. A zone 2: 12 mm in diameter was evidence of appropriate 
inhibition. 

The presence of the pKM101 plasmid was demonstrated by the growth of strains TA98 
and TA100 and the lack of growth of strains TA1535 and TA1537 streaked on ampicillin plates. 

Tabulation of Colony Counts 

The colony counts provided by the automatic colony counter or by hand count were raw 
counts and were not corrected to reflect actual counts. Correction of the counts was performed by 
computer. The data tables presented in Appendix I contain the corrected values. The correction 
factor was determined by comparing a wide range of manual and automatic counts, as described 
in SITEK's. SOP No. 21.0. The relationship was linear, and the counts were corrected by using 
the following formula: 
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Corrected Count = (Raw Counts) (1.0571607) + 3.09496 

Confirmatory Mutation Assay 

To confinn the results of the Definitive Assay, Confinnatory Mutation Assays were 
perfonned using the plate incorporation method at test article concentrations of 100, 500, 1000, 
3000 and 5000 Ilg/plate for Salmonella typhimurium and Escherichia coli both without and with 
activation. All test article concentrations, including the controls, were tested in triplicate. 

CRITERIA FOR A VALID ASSAY 

The following criteria were used as guidelines in evaluating the acceptability of the 
Mutation Assay. Because it is impossible to fonnulate criteria that would apply to every 
configuration of data generated by the assay, the Study Director was responsible for the ultimate 
decision regarding the acceptability ofthe results. 

Solvent Control Cultures 

The mean reversion frequency (number of colonies on Agar plates) of the test article 
solvent control plates for each tester strain should fall within the following ranges: 

TA98 
TAlOO 
TA1535 
TA1537 

Positive Controls 

30± 15 
100± 70 
20± 15 
15 ± 12 

WP2uvrA 15 ± 10 

The results for the positive control cultures were considered acceptable if the treated strains 
had a mean reversion frequency that was three times or higher, than the mean reversion frequency 
of the solvent control plates. 

Tester Strain Characterization 

All of the Salmonella typhimurium strains were confinned positive for histidine 
dependence. Escherichia coli strain WP2 uvrA was confinned positive for tryptophan dependence. 

All of the Salmonella typhimurium strains were confinned positive for the rfa mutation as 
evidenced by sensitivity to crystal violet. 

The R-factor strains, TA98 and TAlOO, were confinned positive for the pKMlOl plasmid 
as evidenced by ampicillin resistance. 

21 



SITEK Study No. 1001-2140 

The titer of the stock cultures for each strain indicated that the stock cultures contained 
greater than 0.5 x 109 bacteria per mL. 

EVALUATION OF TEST RESULTS 

The following criteria were used as guidelines in evaluating the results of the Mutation 
Assay for a negative, positive or equivocal response. Because it is impossible to write criteria that 
would apply to every configuration of data generated by the assay, the Study Director was 
responsible for the ultimate decision concerning the results. 

Criteria for a Negative Response 

A response was considered to be negative if all of the strains treated with the test article had 
mean reversion frequencies that were less than twice that of the mean reversion frequencies of the 
corresponding solvent control plates in TA98 and TA100 and less than three times in TA1535, 
TA1537 and WP2 uvrA, and there was no evidence of a concentration-dependent response. 

Criteria for a Positive Response 

A response was considered to be positive if either strain T A98 or TAl 00 exhibited a mean 
reversion frequency that was at least double the mean reversion frequency of the corresponding 
solvent control in at least one concentration, or if either strain TA1535, TA1537 or WP2 uvrA 
exhibited a three-fold increase in the mean reversion frequency compared to the solvent control in 
at least one concentration. In addition, the response must have been concentration-dependent or 
increasing concentrations of the test article must have showed increasing mean reversion 
frequencies. In evaluating the results, consideration was given to the degree of toxicity exhibited 
by the concentration causing the 2 to 3-fold or greater increase in reversion frequency and the 
magnitude of the increase in reversion frequency. 

Criteria for an Equivocal Response 

A response was considered equivocal if it did not fulfill the criteria of either a negative or a 
positive response and/or the Study Director did not consider the response to be either positive or 
negative. 

ARCHIVES 

All of the raw data, documentation, protocol, protocol amendments/deviations, and final 
report along with an electronic file containing the data tables and final report of the study, will be 
maintained for 10 years in SITEK Research Laboratories' Archives at 15235 Shady Grove Road, 
Suite 303, Rockville, Maryland 20850. 
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RESULTS 

SOLUBILITY TEST 

Diethylene triamine trinitrate (DETN) was tested for its solubility in H20. The result 
indicated that 50 mg of the test article was soluble in 100 p.l of water, resulting in a final 
concentration of 500 mg/mL. 

RANGE FINDING TEST 

Summaries of the results of the Range Finding Test are presented in Tables 1 and 2 
(Appendix I). The individual plate counts and background lawn evaluations are presented in 
Appendix II. 

TAtOO: 

The Relative Cloning Efficiencies (RCEs) at the concentrations of 5.0 to 5000 J...lg/plate 
without activation ranged from 8% to 128%. Toxic was found only at 5000 J...lg/plate (8%). In the 
presence of the activation system, the RCEs at the concentrations of 5.0 to 5000 J...lg/plate ranged 
from 123% to 255%. No significant decrease in the number of revertants or thinning of background 
lawn was observed at all dose levels. No precipitate was observed at any of the test concentrations. 

WP2 uvrA: 

The Relative Cloning Efficiencies (RCEs) at the concentrations of 5.0 to 5000 J...lg/plate 
without activation ranged from 116% to 143%. In the presence of the activation system, the RCEs 
at the concentrations of 5.0 to 5000 J...lg/plate ranged from 76% to 89%. No significant decrease in 
RCE or the number of revertants was observed at all dose levels. No precipitate or thinning of 
background lawn was observed at any of the test concentrations. 

MUTATION ASSAYS 

Def"mitive Mutation Assay 

Summaries of the results of the Definitive Mutation Assay are presented in Tables 3 and 4 
in Appendix 1. The individual plate counts and background lawn evaluations are presented in 
Appendix II. 

The Definitive Mutation Assay (Bl, B2, B3, B4), using the plate incorporation method, was 
performed with the four Salmonella tester strains (TA98*, TA100**, TA1535 and TAI537**) and 
withE. coli 

*TA98 data was from B4 trial, B 1 result was not valid because the solvent was not in normal range. 
** TAl 00 data was from B2 trial, Bl result was not valid because seeded cells were lower than 5 x 

107 celli mL. 
***TA 1537 data was from B3 trial, Bl result was not valid because the positive control was not 
three times higher than the solvent control. 
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strainWP2 uvrA. The results indicate that under the condition of this study, DETN, were negative 
for all strains at all dose levels both without and with metabolic activation. The background 
lawns were normal. The solvent controls and positive controls fulfilled the requirements of a 
valid test. 

Confirmatory Mutation Assay 

To verify the negative result from the Definitive Mutation Assay a Confirmatory 
Mutation Assay (B4* and B5*) was performed using the plate incorporation method at 
concentrations of 100, 500, 1000, 3000 and 5000 ~g/plate for Salmonella typhimurium (T A98, 
TAlOO, TA1535 and TA1537) and Escherichia coli both with and without activation. The results 
were negative for all strains at all dose levels both without and with metabolic activation. The 
background lawns were normal. The solvent controls and positive controls fulfilled the 
requirements of a valid test. 

SITEK's historical data for positive and solvent controls are presented in Appendix III. 

ANALYSIS OF DOSING SOLUTIONS 

The Sponsor did not elect to have dosing solutions analyzed. 

*TAlOO, TA1535, TA1537 and WP2 uvr A were tested in B4, TA 98 was tested in B5. 
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CONCLUSIONS 

The test article, Diethylene triamine trinitrate (DETN, 100% pure) was tested in the 
Salmonella typhimuriumlEscherichia coli Plate Incorporation Mutation Assay in the presence and 
absence of induced rat liver S-9. Definitive and Confinnatory Assays were perfonned. 

The- results of the Mutation Assays indicate that test article, DETN, did not induce 
significant increases in the revertant frequencies for the tester strains TA98, TA100, TA1535, 
TA1537, and WP2 uvrA in the presence and absence of induced rat liver S-9 plus cofactors when 
compared to the solvent controls. 

Therefore, under the conditions of this study, the test article, DETN, was negative in the 
Salmonella typhimurium/Escherichia coli Plate Incorporation Mutation Assay both with and 
without activation. 
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TABLE 1 

SALMONELLA TYPHIMURIUM PLATE INCORPORATION MUTATION ASSAY 
RANGE FINDING TEST RESULTS 

SPONSOR: 
EXPERIMENT NO.: 

TEST ARTICLE: 

USA RDECOM, AMSRD-MSF 
A1 
DETN 

SITEK STUDY NO.: 
SOLVENT: 

STRAIN: 

1001-2140 
DDH20 
TA100 

WITHOUT ACTIVATION WITH S-9 ACTIVATION 
Back- No. of Rela-

Test No. of ground Viable tive Test No. of 
Article Rever- Chern. Lawn Colo- Cloning Article Rever- Chern. 
Conc. tantsl PPT. Evalu- niesl Effi- Conc. tantst PPT. 
(JgtPlate Plate Eval.* ation** Plate ciency (Jg/Plate Plate Eval.* 

(RCE) 
5.0 58 NP NL 120 113% 

10 59 NP NL 115 108% 
50 52 Np NL 136 128% 

100 54 NP NL 127 120% 
500 51 NP NL 96 91% 

1000 47 NP NL 95 90% 
5000 41 NP NL 9 8% 

SOLV. 
CONT. 58 NP NL 106100% 

RCE = No. of Colonies in Test Plates X 100 
No. of Colonies in Solvent.Control Plates 

* Chemical Precipitate Evaluation 
NP = No precipitate 

5.0 
10 
50 

100 
500 

1000 
5000 

SOLV. 
CetllT. 

SP = Slight precipitate; noticeable precipitate on the plate, but no 
interference with automated plate counting 

MP = Moderate precipitate; marked precipitate necessitating hand 
counting for colony enumeration 

HP = Heavy precipitate; large amount of precipitate rendering hand 
counting difficult or impossible 

** Background Lawn Evaluation 
NL = Normal, healthy microcolony lawn 
SR = Noticeable thinning ofthe microcolony lawn compared to control 
MR = Marked thinning of the microcolony lawn and increase in size of 

. microcolonies compared to control 
ER = Extreme thinning of the microcolony lawn and large increase in 

size of microcolonies compared to control 
AB = Absence of microcolonies 
OP = Obscured by precipitate 

Verified by: QA f2JC.--. SD 0l/tJ-.¢ /) 
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58 NP 
59 NP 
51 NP 
50 NP 
44 NP 
56 NP 
95 NP 

54 NP 

Back- No. of Rela-
ground Viable tive 
Lawn Colo- Cloning 
Evalu- niest Effi-
ation** Plate ciency 

(RCE) 
NL 65 123% 
NL 75 142% 
NL 75 142% 
NL 77 145% 
NL 88 166% 
NL 84 158% 
NL 135 255% 

NL 53 100% 
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TABLE 2 

ESCHERICHIA COLI PLATE INCORPORATION MUTATION ASSAY 
RANGE FINDING TEST RESULTS 

SPONSOR: 
EXPERIMENT NO.: 

TEST ARTICLE: 

USA RDECOM, AMSRD-MSF 
A1 
DETN 

SITEK STUDY NO.: 
SOLVENT: 

STRAIN: 

1001-2140 
DDH20 
WP2 uvrA 

WITHOUT ACTIVATION WITH S-9 ACTIVATION 
Back- No. of Rela-

Test No. of ground Viable tive Test No. of 
Article Rever- Chem. Lawn Colo- Cloning Article Rever- Chem. 
Conc. tants! PPT. Evalu- nies! Effi- Conc. tants! PPT. 
IJg!Plate Plate Eval.* ation** Plate ciency I1g!Plate Plate Eval.* 

(RCE) 
5.0 17 NP NL 239 128% 5.0 

10 17 NP NL 216 116% 10 
50 14 NP NL 267 143% 50 

100 25 NP NL 258 138% 100 
500 30 NP NL 258 138% 500 

1000 32 NP NL 223 119% 1000 
5000 31 NP NL 218 117% 5000 

SOLV. SOLV. 
CONT. 14 NP NL 187 100% CONT. 

RCE = No. of Colonies in Test Plates X 100 
No. of Colonies in Solvent Control Plates 

* Chemical Precipitate Evaluation 
NP = No precipitate 
SP = Slight precipitate; noticeable precipitate on the plate, but no 

interference with automated plate counting 
MP = Moderate precipitate; marked precipitate necessitating hand 

counting for colony enumeration 
HP = Heavy precipitate; large amount of precipitate rendering hand 

counting difficult or impossible 

** Background Lawn Evaluation 
NL = Normal, healthy microcolony lawn 

64 
82 
80 
78 
73 
54 
45 

33 

SR = Noticeable thinning of the microcolony lawn compared to control 
MR = Marked thinning of the microcolony lawn and increase in size of 

microcolonies compared to control 
ER = Extreme thinning of the microcolonylawn and large increase in 

size of microcolonies compared to control 
AB = Absence of microcolonies 
OP = Obscured by precipitate 

Verified by: QA Ji.?- SD a-(e-s-jJD 
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NP 
NP 
NP 
NP 
NP 
NP 
NP 

NP 

Back- No. of Rela-
ground Viable tive 
Lawn Colo- Cloning 
Evalu- nies! Effi-
ation** Plate ciency 

(RCEl 
NL 298 87% 
NL 287 83% 
NL 305 89% 
NL 297 86% 
NL 286 83% 
NL 283 82% 
NL 260 76% 

NL 344 100% 
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TABLE 3 
SALMONELLA TYPHIMURIUMIESCHERICHIA COLIPLATE INCORPORATION MUTATION ASSAY 

DEFINITIVE MUTATION ASSAY RESULTS - WITHOUT ACTIVATION 

SPONSOR: USA RDECOM, AMSRD-MSF 
EXPERIMENT NO.: B-1, B-2, B-3, B-4 

TEST ARTICLE: DETN 

SITEK STUDY NO.: 1001-2140 
SOLVENT: Water 
CONC. IN: (Jg/plate 

S. t'ifl.himurium Average No. of Revertants Per Plate 
Positive Solvent Concentration per plate 
Control Control 100 500 1000 3000 

STRAIN: T A98 REVERTANTS 370 34 27 32 31 28 
DATE PLATED: STD. DEV. 4 10 5 9 4 7 

7/24/2009 
DATA FROM B4 LAWN NL NL NL NL NL NL 
CELLS SEEDED: 

2.270E+08 PRECIPITATE NP NF NP NP NP NP 
STRAIN: TA100 REVERTANTS 381 124 110 107 77 78 
DATE PLATED: STD. DEV. 29 38 17 3 3 10 

7/7/2009 
DATA FROM B2 LAWN , NL NL NL NL NL NL 
CELLS SEEDED: 

1.180E+08 PRECIPITATE NP NF NP NP NP NP 
STRAIN: TA1535 REVERTANTS 162 15 12 11 11 13 
DATE PLATED: STD. DEV. 28 4 2 3 2 5 
06/30109 
DATA FROM B1 LAWN NL NL NL NL NL NL 
CELLS SEEDED: 

9.400E+07 PRECIPITATE NP NF NP NP NP NP 
STRAIN: TA1537 REVERTANTS 442 19 19 23 15 13 
DATE PLATED: STD. DEV. 170 3 2 2 4 1 

7/17/2009 
DATA FROM B3 LAWN NL NL NL NL NL NL 
CELLS SEEDED: 

1.632E+08 PRECIPITATE NP NF NP NP NP NP 

E. coli Positive Solvent Concentration per plate 
Control Control 100 500 1000 3000 

STRAIN: WP2 uvrA REVERTANTS 472 19 21 18 31 27 
DATE PLATED: STD. DEV. 26 4 11 7 4 6 
06/30109 
DATA FROM B1 LAWN NL NL NL NL NL NL 
CELLS SEEDED: 

2.024E+08 PRECIPITATE NP NF NP NP NP NP 
NL = Normal, healthy mlcrocolony lawn. 

.. 
NP = No precIpitate. 

Verified by: QA ll:~ 

29 

5000 
30 

3 

NL 

NP 
98 
21 

NL 

NP 
16 
2 

NL 

NP 
7 
2 

NL 

NP 

5000 
27 

6 

NL 

NP 
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TABLE 4 
SALMONELLA TYPHIMURIUMIESCHERICHIA COL/PLATE INCORPORATION MUTATION ASSAY 

DEFINITIVE MUTATION ASSAY RESULTS - WITH S-9 ACTIVATION 

SPONSOR: USA RDECOM, AMSRD-MSF 
EXPERIMENT NO.: B-1, B-2, B-3, B-4 

TEST ARTICLE: DETN 

S. fyJl.himurium 

STRAIN: TA98 REVERTANTS 
DATE PLATED: STD. DEV. 

7/24/2009 
DATAFROMB4 LAWN 
CELLS SEEDED: 

2.270E+08 PRECIPITATE 
STRAIN: TA100 REVERTANTS 
DATE PLATED: STD. DEV. 

717/2009 
DATA FROM B2 LAWN 
CELLS SEEDED: 

1.180E+08 PRECIPITATE 
STRAIN: TA1535 REVERTANTS 
DATE PLATED: STD. DEV. 
06/30109 
DATA FROM B1 

\ 

LAWN 
CELLS SEEDED: 

9.400E+07 PRECIPITATE 
STRAIN: TA1537 REVERTANTS 
DATE PLATED: STD. DEV. 

7/17/2009 
DATAFROMB3 LAWN 
CELLS SEEDED: 

1.632E+08 PRECIPITATE 

E. coli 

STRAIN: WP2 uvrA REVERTANTS 
DATE PLATED: STD. DEV. 
06/30109 
DATA FROM B1 LAWN 
CELLS SEEDED: 

2.024E+08 PRECIPITATE 
NL = Normal, healthy mlcrocolony lawn. 

Verified by: QA ~ SD a.1;v,~/J D 
I I 

Positive 
Control 

1147 
112 

NL 

NP 
1305 
119 

NL 

NP 
196 
25 

NL 

NP 
378 
100 

NL 

NP 

Positive 
Control 

217 
10 

NL 

NP 

SITEK STUDY NO.: 1001-2140 
SOLVENT: Water 
CONC. IN: IJg/plate 

Average No. of Revertants Per Plate 
Solvent Concentration per plate 
Control 100 500 1000 3000 

34 31 35 39 39 
3 1 1 4 2 

NL NL NL NL NL 

NP NP NP NP NP 
140 79 91 96 96 
20 17 2 3 19 

NL NL NL NL NL 

NF NP NP NP NP 
19 33 25 19 19 
3 8 8 7 3 

NL NL NL NL NL 

NF NP NP NP NP 
19 18 20 22 15 
5 4 4 4 2 

NL NL NL NL NL 

NF NP NP NP NP 

Solvent Concentration per plate 
Control 100 500 1000 3000 

24 16 17 24 31 
6 2 5 3 6 

NL NL NL NL NL 

NF NP NP NP NP 
. . 

NP = No precIpitate. 
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SITEK Study No. 1001-2140 

TABLE 5 
SALMONELLA TYPHIMURIUMIESCHERICHIA COL/PLATE INCORPORATION MUTATION ASSAY 

CONFIRMATORY MUTATION ASSAY RESULTS - WITHOUT ACTIVATION 

SPONSOR: USA RDECOM. AMSRD-MSF 
EXPERIMENT NO.: B-4. B-5 

TEST ARTICLE: DETN 

SITEK STUDY NO.: 1001-2140 
SOL VENT: Water 
CONC. IN: jJg/plate 

S. t'i.l2himurium Average No. of Revertants Per Plate 
Positive Solvent Concentration per plate 
Control Control 100 500 1000 3000 

STRAIN: TA98 REVERTANTS 297 33 27 30 36 35 
DATE PLATED: STD. DEV. 84 8 9 4 6 6 

7/31/2009 
DATA FORM B5 LAWN NL NL NL NL NL NL 
CELLS SEEDED: 

2.358E+08 PRECIPITATE NP NF NP NP NP NP 
STRAIN: TA100 REVERTANTS 232 94 98 116 75 53 
DATE PLATED: STD. DEV. 14 17 26 16 6 17 
7/24/2009 

LAWN NL NL NL NL NL NL 
CELLS SEEDED: 

1.450E+08 PRECIPITATE NP NF NP NP NP NP 
STRAIN: TA1535 REVERTANTS 222 20 26 28 30 31 
DATE PLATED: STD. DEV. 2 4 2 5 8 4 
7/24/2009 

LAWN NL NL NL NL NL NL 
CELLS SEEDED: 

6.940E+07 PRECIPITATE NP NF NP NP NP NP 
STRAIN: TA1537 REVERTANTS 174 14 18 18 19 26 
DATE PLATED: STD. DEV. 45 6 2 3 4 8 
7/24/2009 

LAWN NL NL NL NL NL NL 
CELLS SEEDED: 

2.172E+08 PRECIPITATE NP NF NP NP NP NP 

E. coli Positive Solvent Concentration per plate 
Control Control 100 500 1000 3000 

STRAIN: WP2 uvrA REVERTANTS 524 19 18 22 37 54 
DATE PLATED: STD. DEV. 55 3 3 9 8 8 
7/24/2009 

LAWN NL NL NL NL NL NL 
CELLS SEEDED: 

2.826E+08 PRECIPITATE NP NF NP NP NP NP 
NL = Normal. healthy mlcrocolony lawn. 

. . 
NP = No precIpitate . 

Verified by: QA .£¥"--: 
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TABLE 6 
SALMONELLA TYPHIMURIUMIESCHERICHIA COL/PLATE INCORPORATION MUTATION ASSAY 

CONFIRMATORY MUTATION ASSAY RESULTS - WITH S-9 ACTIVATION 

SPONSOR: USA RDECOM, AMSRD-MSF 
EXPERIMENT NO.: B-4, B-5 

TEST ARTICLE: DETN 

SITEK STUDY NO.: 1001-2140 
SOLVENT: Water 
CONC.IN: ~g/plate 

S. f'iJl.himurium Average No. of Revertants Per Plate 
Positive Solvent Concentration per plate 
Control Control 100 500 1000 3000 

STRAIN: TA98 REVERTANTS 1125 33 28 31 27 35 
DATE PLATED: STD. DEV. 144 1 4 2 7 6 

7/31/2009 
DATA FORM B5 LAWN NL NL NL NL NL NL 
CELLS SEEDED: 

2.358E+08 PRECIPITATE NP NF NP NP NP NP 
STRAIN: TA100 REVERTANTS 887 77 111 77 79 84 
DATE PLATED: STD. DEV. 43 10 21 6 5 9 
7/24/2009 

LAWN NL NL NL NL NL NL 
CELLS SEEDED: 

1.450E+08 PRECIPITATE NP NF NP NP NP NP 
STRAIN: TA1535 REVERTANTS 218 23 29 .22 19 22 
DATE PLATED: STD. DEV. 19 7 11 3 2 7 
7/24/2009 

LAWN NL NL NL NL NL NL 
CELLS SEEDED: 

6.940E+07 PRECIPITATE NP NF NP NP NP NP 
STRAIN: TA1537 REVERTANTS 239 25 25 24 25 28 
DATE PLATED: STD. DEV. 11 4 6 7 6 9 
7/24/2009 

LAWN NL NL NL NL NL NL 
CELLS SEEDED: 

2.172E+08 PRECIPITATE NP NF NP NP NP NP 

E. coli Positive Solvent Concentration per plate 
Control Control 100 500 1000 3000 

STRAIN: WP2 uvrA REVERTANTS 197 20 20 29 30 41 
DATE PLATED: STD. DEV. 24 4 4 8 4 6 
7/24/2009 

LAWN NL NL NL NL NL NL 
CELLS SEEDED: 

2.826E+08 PRECIPITATE NP NF NP NP NP NP 
NL = Normal, healthy mlcrocolony lawn. 

. . 
NP = No precIpitate . 

Verified by: QA ~ SD~ 

32 

5000 
35 

3 

NL 

NP 
143 
68 

NL 

NP 
21 

2 

NL 

NP 
39 

3 

NL 

NP 

5000 
48 
4 

NL 

NP 



SITEK Study No. 1001-2140 

APPENDIX II 

DETAILED PLATE COUNTS AND 

BACKGROUND LAWN EVALUATION 
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SALMONELLA TYPHIMURIUM PLATE INCORPO~TION MUTATION ASSAY 
RANGE FINDING TEST COLONY COUNTS AND BACKGROUND LAWN EVALUATION 

EXPERIMENT NO.: 
TEST ARTICLE: 

Test No. of 
Article Revertants 
Conc. Per Plate 

A1 
DETN 

SITEK STUDY NO.: 
SOLVENT: 

STRAIN: 

WITHOUT ACTIVATION 

No. of 
Chern. Background Viable 
PPT. Lawn Colonies/Plate 

1001-2140 
DDH20 
TA100 

I:!g/Plate (raw} (corrected} Eva!. * Evaluation** (raw} (corrected} 
5.0 52 58 NP NL 

10 53 59 NP NL 
50 46 52 NP NL 

100 48 54 NP NL 
500 45 51 NP NL 

1000 42 47 NP NL 
5000 36 41 NP NL 

SOLVENT 
CONTROL 52 58 NP NL 

RCE= No. of Colonies in Test Plates 
No. of Colonies in Solvent Control Plates 

* Chemical Precipitate Evaluation 
NP = No precipitate 

111 
106 
126 
117 
88 
87 

6 

97 

X 100 

SP = Slight precipitate; noticeable precipitate on the plate, but no 
interference with automated plate counting 

MP = Moderate precipitate; marked precipitate necessitating hand 
counting for colony enumeration 

HP = Heavy precipitate; large amount of precipitate rendering hand 
counting difficult or impossible 

** Background Lawn Evaluation 
NL = Normal, healthy microcolony lawn 
SR = Noticeable thinning of the microcolony lawn compared to control 
MR = Marked thinning of the microcolony lawn and increase in size of 

microcolonies compared to control 
ER = Extreme thinning of the microcolony lawn and large increase in 

size of microcolonies compared to control 
AB = Absence of microcolonies 
OP = Obscured by precipitate 
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120 
115 
136 
127 
96 
95 

9 

106 

Relative 
Cloning 

Efficiency 
(RCE} 

113% 
108% 
128% 
120% 
91% 
90% 

8% 

100% 














































































