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The following report presents results of a study conducted by a contract laboratory for the National 
Toxicology Program (NTP). The report may not have been peer reviewed. The findings and conclusions 

for this study should not be construed to represent the view of NTP or the U.S. Government.
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SUMMARY 

The purpose of this Hershberger Bioassay was to screen Ensulizole and Avobenzone 

for its ability to elicit biological activities consistent with androgen agonists, antagonists, 

or 5-reductase inhibitors using the adult castrated rat model. This assay is one of a 

suite of assays selected for Tier 1 Screening as part of U.S. EPA’s Endocrine 

Disruptor Screening Program (EDSP). 

One hundred four castrated male Sprague-Dawley (SD) rats were allocated to 1 of 13 

designated dose groups. To evaluate the test substance for agonist properties, animals 

were administered 1 of 2 dose levels (320 or 1000 mg/kg/day) of Ensulizole or 

Avobenzone, the vehicle control (corn oil), or the agonist reference substance 

testosterone propionate (TP, 0.4 mg/kg/day). To evaluate Ensulizole and 

Avobenzone for antagonist properties animals were co-administered 1 of 3 dose 

levels (100, 320, or 1000 mg/kg/day) of Ensulizole or Avobenzone with TP (0.4 

mg/kg/day). Flutamide (FT, 3 mg/kg/day) with TP (0.4 mg/kg/day) was utilized as 

the antagonist positive control. 

Animals were dosed for 10 consecutive days via oral gavage (Ensulizole, 

Avobenzone, or FT) and subcutaneous injection (TP). Approximately 24-hours 

following the final dose administration, the animals were humanely euthanized; the 

glans penis, ventral prostate, levator ani plus bulbocavernous muscle complex 

(LABC), Cowper’s gland, and seminal vesicle with coagulating gland with fluid were 

excised and weighed. Changes in androgen-dependent tissue weights were evaluated 

to determine the ability of Ensulizole or Avobenzone to act as androgen 

agonists/antagonists, or inhibitors of 5α-reductase. 

In the agonist assay, final body weight, body weight gain, glans penis, ventral 

prostate, LABC, Cowper’s gland, or seminal vesicle with coagulating gland with 

fluid were not significantly different in animals administered 320 or 1000 mg/kg/day 

Ensulizole compared to control animals (corn oil). In the antagonist assay, final body 

weight, body weight gain, glans penis, ventral prostate, LABC, Cowper’s gland, or 

seminal vesicle with coagulating gland with fluid were not significantly different in 

animals co-administered 100, 320, or 1000 mg/kg/day Ensulizole and TP compared to 

vehicle control animals (corn oil and TP).  

In the agonist assay, final body weight, body weight gain, glans penis, ventral 

prostate, LABC, Cowper’s gland, or seminal vesicle with coagulating gland with 

fluid were not significantly different in animals administered 320 or 1000 mg/kg/day 

Avobenzone compared to control animals (corn oil). In the antagonist assay, final 

body weight, body weight gain, glans penis, ventral prostate, LABC, Cowper’s gland, 

or seminal vesicle with coagulating gland with fluid were not significantly different 

in animals co-administered 100, 320, or 1000 mg/kg/day Avobenzone and TP 

compared to vehicle control animals (corn oil and TP).  

Based on these findings using the castrated rat model, oral administration of 

Ensulizole or Avobenzone, up to the limit dose of 1000 mg/kg/day, did not show any 

androgen agonist/antagonist activity, or 5-reductase inhibition. 
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ILS, Inc. Study No.: N135-248; The Hershberger Bioassay for Ensulizole and Avobenzone 

INTRODUCTION 

1.1 Study Title 

The Hershberger Bioassay for Ensulizole and Avobenzone 

1.2 Laboratory Project Identification 

ILS Project No.-Study No.:  N135-248 

1.3 Background 

The Endocrine Disruptor Screening Program (EDSP) reflects a two-tiered 

approach to implement the statutory testing requirements of FFDCA section 

408(p) (21 U.S.C. 346a). U.S. EPA will use the data collected under the 

EDSP, along with other information to determine if a pesticide, chemical, or 

other substances may pose a risk to human health or the environment due to 

disruption of the endocrine system. 

EDSP Tier 1 screening assays will be used to identify substances that have the 

potential to interact with the estrogen, androgen, or thyroid hormone systems 

(Test guidelines in the OPPTS 890 series). The determination of the potential 

of each test substance activity will be made on a weight-of-evidence basis 

taking into account data from the Tier 1 assays and other available 

scientifically-relevant information. The fact that a substance may interact 

with a hormone system, however, does not mean that when the substance is 

used it will cause adverse effects in humans or ecological systems. The 

Hershberger Bioassay (OPPTS 890.1400) is used as an in vivo screening assay 

for androgen agonists, androgen antagonists, and 5-reductase inhibitors and 

is one of four in vivo mammalian assays in the EDSP Tier 1 battery of assays.  

1.4 Purpose of the Study 

The purpose of the Hershberger Bioassay assay was to screen Ensulizole and 

Avobenzone for their ability to elicit biological activities consistent with 

androgen agonists, antagonists, or 5-reductase inhibitors using the castrated rat 

model (OPPTS 890.1400). 

1.5 Sponsor 

National Institute of Environmental Health Sciences 

P.O. Box 12233
 
Research Triangle Park, NC 27709 USA
 

NIEHS Investigator 
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ILS, Inc. Study No.: N135-248; The Hershberger Bioassay for Ensulizole and Avobenzone 

Telephone No.: 
 
Email: 
 

Study Monitor 


 
Contract Officer Technical Representative
 
Telephone No.: 
 
E-mail: 
 

1.6 Testing Facility Integrated Laboratory Systems, Inc. (ILS) 

Shipping Address:	 601 Keystone Park Drive, Suite 100
 
Durham, NC  27713 USA
 

Mailing Address:	 P.O. Box 13501 

Research Triangle Park, NC  27709 USA 

Study Director 


 
Telephone No.: 
 
Facsimile No.: 
 
E-mail: 
 

1.7 Study Dates 

Study Initiation Date: 26 March 2012
 
Animal Arrival Date: 29 March 2012
 
Experimental Start Date: 06 April 2012
 
Experimental End Date: 17 April 2012
 

TEST SUBSTANCE 

2.1 Test Substance 2-Phenyl-5-benzimidazolesulfonic Acid (Ensulizole) 

CAS No. 27503-81-7
 

Source: Sigma-Aldrich Company
 

Lot/Batch No.: 05117JE
 

ILS Repository No.: 12-25
 

Formula: C13H10N2O3S
 

Description: White Powder 
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Purity: 99.6% 

Dose Formulation: 

Storage: 

Test substance formulations were prepared at 

ILS two times. Ensulizole formulations were 

prepared using corn oil as the vehicle at 

concentrations of 20, 64, or 200 mg/ml and 

dispensed into 15 mL amber vials that were used 

for daily dosing throughout the study. 

Test Substance: Ambient temperature protected from light 

Dose Formulation: Ambient temperature protected from light 

Stability: 

Dose Formulation: Ensulizole in corn oil stored at ambient 

temperature was shown to be stable for 43 days 

(Blake, 2012a). 

2.2 Test Substance Butyl-methoxydibenzoylmethane 

(Avobenzone) 

CAS No. 70356-09-1 

Source: Universal Preserv-A-Chem, Inc. 

Lot/Batch No.: L802809 

Expiration: 14 June 2012 

ILS Repository No.: 12-19 

Formula: C20H22O3 

Description: Off white to yellowish, crystalline powder 

Purity: 98.3% 

Dose Formulation: Test substance formulations were prepared at 

ILS one time. Avobenzone formulations were 

prepared using corn oil as the vehicle at 

concentrations of 20, 64, or 200 mg/ml and 

dispensed into 15 mL amber vials that were 

used for daily dosing throughout the study. 
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Storage: 

Test Substance: Ambient temperature protected from light 

Dose Formulation: Ambient temperature protected from light 

Stability: 

Dose Formulation: Avobenzone in corn oil stored at ambient 

temperature was shown to be stable for 42 days 

(Aillon, 2012a). 

2.3 Reference Substance: Testosterone Propionate (TP) 

CAS No. 57-85-2 

Source: Sigma-Aldrich Company 

Lot/Batch No.: 051M1803V 

Expiration: 06 March 2014 

ILS Repository No.: 09-26 

Formula: C22H32O3 

Description: White to off-white powder 

Purity: 100% 

Dose Formulation: TP was prepared at ILS in corn oil once at a 

dose level of 0.8 mg/mL and dispensed into 

vials used daily during the study. 

Storage: 

Reference Substance: Ambient temperature, protected from light 

Dose Formulation: Between 1-10°C 

Stability: 

Dose Formulation: TP in corn oil held between 1-10°C was shown 

to be stable for 14 days (Smith, 2011). 
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2.4 Reference Substance: Flutamide (FT) 

CAS No. 13311-84-7 

Source: Sigma-Aldrich Company 

Lot/Batch No.: 021M1406V 

Expiration: 27 June 2012 

ILS Repository No: 11-77 

Formula: C11H11F3N2O3 

Description: Yellow powder 

Purity: 99.5% 

Dose Formulation: FT was prepared at ILS in corn oil once at a 

dose level of 0.6 mg/mL and dispensed into 

vials used daily during the study. 

Storage: 

Reference Substance: Ambient temperature, protected from light 

Dose Formulation: Between 1-10°C 

Stability: 

Dose Formulation: FT in corn oil stored between 1-10°C was 

shown to be stable for 42 days (Graves, 2001). 

2.5 Vehicle Corn Oil 

CAS No.: 8001-30-7 

Source: MP Biomedicals, LLC 

Lot/Batch No.: 7862K 

ILS Repository No.: 11-121 

Formula: C27H50O6 

Description: Yellow oil 
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ILS, Inc. Study No.: N135-248; The Hershberger Bioassay for Ensulizole and Avobenzone 

Storage: Ambient temperature 

2.6 Archival Samples 

Approximately a 1 g sample of the neat test substances and 1 mg of the 

reference substances are stored between 0 and -30°C. One mL of the vehicle 

and each dose formulation are stored between 0 and -30°C until acceptance of 

the final report; after acceptance of the report by the Sponsor archival dose 

formulations will be discarded. The archival test substance and reference 

substance samples will be maintained by ILS for 5 years following submission 

of the final report to the Sponsor. 

2.7 Dose Formulation Analysis 

Dose formulations were prepared at ILS and sent and analyzed at Research 
Triangle Institute (RTI) International and Midwest Research Institute (MRI) in 
accordance with GLP regulations as promulgated by the U.S. EPA (40 CFR 
Part 160). 

Ensulizole: 

Research Triangle Institute, International 

 

Materials Handling Facility 

East Institute Drive 

Research Triangle Park, NC 27709 

Avobenzone: 

Midwest Research Institute 

 

Program: NTP Chemistry Support 

425 Volker Boulevard 

Kansas City, MO 64110-2299 

Three samples (top, middle, and bottom) of the test substance were analyzed for 

concentration and homogeneity. Concentration results were acceptable if the 

mean concentration was within 10% of the target concentration. 

Homogeneity results were acceptable if the coefficient of variation was less 

than ≤15%. 

EXPERIMENTAL DESIGN 

3.1 Test System 

Species: Rat, Rattus norvegicus 

Strain: Sprague-Dawley Crl:CD
®
(SD) IGS 
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ILS, Inc. Study No.: N135-248; The Hershberger Bioassay for Ensulizole and Avobenzone 

Source:	 Charles River Laboratories International, Inc. 

(Raleigh, NC) 

Number/Sex:	 104/castrated males; surgical manipulation was 

performed by Charles River Laboratories 

International, Inc. Rats were postnatal day 

(PND) 45 at surgery. 

Note: PND 0 is the day of birth 

Date of birth:	 07 February 2012 

Age at arrival:	 PND 51 

Acclimation:	 Animals were acclimated in the study room for 

7 days.  

Age at 

dose administration: PND 59/60
 

Weight at 

dose administration: 249.7 – 330.6 g (See Protocol Deviation 1)
 

Identification:	 Each animal was uniquely identified by ear 

punch prior to dose administration. Until the 

animals were ear punched, they were identified 

by the temporary numbers located on the 

animal’s cage. 

Justification:	 Animal model used was in accordance with 

OPPTS 890.1400: Hershberger Bioassay (U.S. 

EPA, 2009). 

3.2 Animal Husbandry 

All procedures were in compliance with the Animal Welfare Act Regulations, 

9 CFR 1-4 and animals were handled and treated according to the Guide for 

the Care and Use of Laboratory Animals (ILAR, 2011). 

Housing (pre-allocation):	 1 per cage 

Housing (post allocation): 	 2 per cage 

Cage Changes:	 At least twice per week 

Cage Type:	 Polycarbonate with micro-isolator top 
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Cage Size: 23 cm wide by 44 cm long (1012 cm
2 

area) and 

21 cm high 

Bedding: Absorbent heat-treated hardwood bedding 

(Northeastern Products Corp., Warrensburg, 

NY) 

Diet: Teklad Global 16% Protein Rodent Diet (Teklad 

Diets, Madison, WI) ad libitum 

Prior to shipment rats were given Autoclaved 

Purina 5L79 Rat and Mouse diet ad libitum at 

Charles River Laboratories International, Inc. A 

copy of the diet composition is included in the 

raw data. 

Analysis: The manufacturer's analytical results are 

included in the raw data and reviewed prior to 

animal arrival. The total genistein equivalent of 

genistein plus daidzein (as described by Owens 

et al., 2003) was determined to be 3.8 µg/g of 

feed. 

Water: Reverse osmosis treated tap water (City of 

Durham, NC) ad libitum 

Supplied: Glass water bottles with stainless steel sipper 

tubes 

Analysis: The results of the current annual comprehensive 

chemical analyses of water from National 

Testing Laboratories, Inc. (Cleveland, OH) were 

reviewed prior to initiation of the study and are 

included in the raw data. 

Water Bottle Changes: At least once per week 

Animal Room Conditions: 

Temperature: 21.4-23.5°C 

Humidity 28-66% (See Protocol Deviation 1) 

Lighting: 12/12 hour light/dark cycle 
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ILS, Inc. Study No.: N135-248; The Hershberger Bioassay for Ensulizole and Avobenzone 

Cleaning: The room was sanitized within 1 day of animal 

receipt. 

Enrichment: None 

STUDY DESIGN 

4.1 Allocation 

The animals were assigned to a dose group using a procedure that allocated 

animals across groups by body weight such that mean body weight of each 

group was not statistically different from any other group using analysis of 

variance [ANOVA, Statistical Analysis System (SAS) version 9.2, SAS 

Institute, Cary, NC].   

4.2 Group Designation 

Table 1. Androgen Agonist - Group Number, Animal Identification, Dose 

Group and Level 

Group 

Number 

Animal 

Identification 
Test Substance / Control 

Test Substance 

Dose Level 

(mg/kg/day) 

1 001-008 Vehicle Control (Corn Oil) 0 

2 009-016 Ensulizole 320 

3 017-024 Ensulizole 1000 

4 025-032 Avobenzone 320 

5 033-040 Avobenzone 1000 
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ILS, Inc. Study No.: N135-248; The Hershberger Bioassay for Ensulizole and Avobenzone 

Table 2. Androgen Antagonist - Group Number, Animal Identification, 

Dose Group and Level
 

Group 

Number 

Animal 

Identification 
Test/Reference Substance / Control 

Test/Reference 

Substance 

Dose Level 

(mg/kg/day) 

6
§ 

041-048 Vehicle Control (Corn Oil) + TP 0 + 0.4 

7 049-056 Ensulizole + TP 100 + 0.4 

8 057-064 Ensulizole + TP 320 + 0.4 

9 065-072 Ensulizole + TP 1000 + 0.4 

10 073-080 Avobenzone + TP 100 + 0.4 

11 081-088 Avobenzone + TP 320 + 0.4 

12 089-096 Avobenzone + TP 1000 + 0.4 

13 097-104 FT + TP 3 + 0.4 

§ 
Group served as the positive control for the agonist assay and control in the antagonist assay 

4.3 Dose Administration 

The test substances, FT, or corn oil (vehicle control) dose formulations were 

administered by oral gavage at a dose volume of 5 mL/kg body weight. TP 

dose formulations were administered by subcutaneous injection into the 

dorsoscapular region at a dose volume of 0.5 mL/kg body weight. In co

administered animals, oral gavage preceded subcutaneous injections. 

The dose formulations were administered on a staggered start for 10 

consecutive days (PND 59/60 through PND 68/69). The first 4 animals from 

each group were dosed beginning on PND 59 and the second 4 from each 

group on PND 60. Dosing occurred 24-hours (± 2 hours) from the previous 

dose. Dose volume was determined on individual animal daily body weight. 

The dosing sequence was stratified across dose groups; 1 animal from each 

group and then repeated until all animals were dosed. 
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4.3.1 Justification of Route of Administration 

Selection of the route of administration is in accordance with OPPTS 

890.1400: Hershberger Bioassay (U.S. EPA, 2009).  

4.3.2 Justification of Dose Levels 

OPPTS 890.1400 specifies to select doses that ensure animal survival 
and that are without significant toxicity or distress to the animals after 
10 consecutive days of chemical administration, and the highest dose 
should not cause a reduction in the final body weight of the animals 
greater than 10% of control weight. 

Selection of the highest dose level for each test substance was based upon 

the available LD50 and/or acute toxicity information in order to avoid 

death, severe suffering, or distress in the animals and second, takes into 

consideration available information on the doses used in other studies. In 

general, the highest dose should not cause a reduction in the final body 

weight of the animals greater than 10% of control body weight. The 

highest dose should ensure animal survival and that is without significant 

toxicity or distress to the animals after 10 consecutive days of 

administration up to a maximal dose of 1000 mg/kg/day. 

4.3.3 Disposal of Dose Formulations 

Dose formulations were disposed of as hazardous material following 

dose administration each day. 

4.4 In-Life Animal Observations 

Mortality/Moribundity:	 Twice daily on weekdays, once daily on 

weekends. 

Clinical Observations:	 Observed within 2 days of arrival, again for 

allocation of animals to study groups, daily 

prior to dose administration, and prior to 

euthanasia. 

Body Weights:	 Collected within 2 days of arrival, again for 

allocation of animals to study groups, daily 

prior to dose administration, and prior to 

euthanasia. 

4.5 Termination 

Scheduled:	 Twenty-four hours (± 2 hours) after the final 

dose administration, animals were humanely 
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ILS, Inc. Study No.: N135-248; The Hershberger Bioassay for Ensulizole and Avobenzone 

euthanized by carbon dioxide (CO2) 

asphyxiation with death confirmed by cervical 

dislocation in the same order as they were 

dosed. 

Tissue Collection:	 Gross observations of the tissues that were 

excised for tissue weights were recorded.  

Tissue Weights:	 The following tissues were excised, trimmed of 

excess adhering tissue and fat, and weighed to 

the nearest 0.0001 g. 

1.	 Ventral Prostate 

2.	 Seminal vesicle with coagulating gland with 

fluid 

3.	 Levator ani plus bulbocavernous muscle 

complex (LABC) 

4.	 Cowper’s gland (weighed as a pair) 

5.	 Glans penis 

4.6 Statistical Analysis 

Descriptive statistics (mean, standard deviation, and coefficient of variance) were 

calculated using MS Excel. Final body weight, body weight gain, and tissue 

weights were analyzed using SAS version 9.2 (Cary, NC). Studentized residual 

plots were used to detect possible outliers and Levene's test was used to assess 

homogeneity of variance. 

Final body weight, body weight gain, and androgen-dependent tissue weights 

were analyzed by one-way ANOVA followed by pair-wise comparisons using a 

Dunnett’s one tailed t test (tissues weights) or Dunnett’s two tailed t test (final 

body weight and body weight gain). Positive controls were analyzed by the t test 

procedure. Statistically-significant effects were reported when p<0.05. 

4.7 Record Retention 

All original data [including the original signed study protocol and all 

amendments (if any), test substance information, animal receipt records, 

animal caretaker records, observations, body weight records, clinical 

observations, etc.] and the original final report will be transferred to the 

National Toxicology Program Archives following finalization of the study 

report to the address below: 

NTP Archives 

 

615 Davis Drive, Suite 300 

Durham, NC 27713 
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ILS, Inc. Study No.: N135-248; The Hershberger Bioassay for Ensulizole and Avobenzone 

RESULTS 

5.1 Dose Formulation Analysis 

Actual concentration and homogeneity results of each dose formulation used in 

the study were within the acceptance criteria (Appendix II). 

Table 3. Analytical Results for Dose Formulations
 
Preparation Date: 22 March 2012
 

Test Substance 

Nominal Dose 

Formulation 

Concentration 

(mg/mL) 

Actual Dose 

Formulation 

Concentration* 

(mg/mL) 

[Percent from 

Nominal] 

Percent CV* 

(Homogeneity) 

Nominal 

Dose Level 

(mg/kg/day) 

Actual Dose 

Level 

(mg/kg/day) 

Ensulizole 200 189.0 [5.5] 10.3 1000 945.0 

Avobenzone 20 20.7 [3.5] 2.2 100 103.5 

Avobenzone 64 63.3 [1.1] 1.0 320 316.5 

Avobenzone 200 209.5 [4.8] 0.8 1000 1047.5 

*Source: Allion (2012b); Blake (2012b) 

Abbreviation: CV – coefficient of variation 
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ILS, Inc. Study No.: N135-248; The Hershberger Bioassay for Ensulizole and Avobenzone 

Table 4. Analytical Results for Dose Formulations
 
Preparation Date: 03 April 2012
 

Test Substance 

Nominal Dose 

Formulation 

Concentration 

(mg/mL) 

Actual Dose 

Formulation 

Concentration* 

(mg/mL) 

[Percent from 

Nominal] 

Percent CV* 

(Homogeneity) 

Nominal 

Dose Level 

(mg/kg/day) 

Actual Dose 

Level 

(mg/kg/day) 

Ensulizole 20 18.5 [7.5] 11.2 100 92.5 

Ensulizole 64 63.9 [0.2] 8.6 320 319.5 

*Source: Blake (2012b)
 
Abbreviation: CV – coefficient of variation
 

5.2 In Life Animal Observations 

Mortality/Moribundity 

§
Androgen Agonist (Groups 1-6 ) 

All animals survived to scheduled euthanasia with none showing signs of 

moribundity.  

§
Androgen Antagonist (Groups 6 13) 

All animals survived to the scheduled euthanasia with none showing signs of 

moribundity. 

Clinical Observations 

Clinical observations were recorded for all animals 24-hours post-dose 

administration. No adverse observations were noted throughout the study. 

Individual animal data are listed in Appendix IV. 

§
Androgen Agonist (Groups 1-6 ) 

No clinical signs of toxicity were observed in any animals administered 

vehicle control (corn control), 320, or 1000 mg/kg/day Ensulizole or 

Avobenzone (Groups 1-5), and TP alone (Group 6) 24-hours post-dose. 

§ 
Group 6 served as the positive control for the agonist assay and control in the antagonist 

assay 
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ILS, Inc. Study No.: N135-248; The Hershberger Bioassay for Ensulizole and Avobenzone 

§
Androgen Antagonist (Groups 6 13) 

No clinical signs of toxicity were observed in any animals administered 

vehicle control (corn oil) and TP (Group 6) or co-administered 100, 320, or 

1000 mg/kg/day Ensulizole or Avobenzone and TP (Groups 7-12) or FT and 

TP (Group 13) 24-hours post-dose. 

Body Weights 

Group mean initial and final body weights and body weight changes for 

animals euthanized following 10 consecutive days of Ensulizole or 

Avobenzone administration are presented in Table 5 (agonist assay) and 

Table 6 (antagonist assay). Individual animal data are listed in Appendix V.  

§
Androgen Agonist (Groups 1-6 , Table 5) 

No significant change in mean final body weight or body weight gain was 

observed in animals administered 320 or 1000 mg/kg/day Ensulizole or 

Avobenzone (Groups 2-5) compared to vehicle control group (Group 1).  

Positive control animals administered vehicle control and TP (Group 6) 

showed a statistically significant increase in final mean body weight and body 

weight gain as compared to the vehicle control group (Group 1). 

§
Androgen Antagonist (Groups 6 13, Table 6) 

No significant change in body weight or body weight gain was observed in 

animals co-administered 100, 320, or 1000 mg/kg/day Ensulizole or 

Avobenzone and TP (Groups 7-12) compared to vehicle control and TP 

(Group 6). Positive control animals administered FT and TP (Group 13) had a 

significantly lower body weight gain than control animals (Group 6). 

§ Group 6 served as the positive control for the agonist assay and control in the antagonist 

assay 
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ILS, Inc. Study No.: N135-248; The Hershberger Bioassay for Ensulizole and Avobenzone 

Table 5. Androgen Agonist; Body Weight Changes 

Dose 

Group 

Test/Reference 

Substance / 

Control 

Test 

Substance 

Dose Level 

(mg/kg/day) 

n 

Initial Body 

Weight 

Mean (g) ± SD 

Final Body 

Weight 

Mean (g) ± SD 

Body Weight 

Gain 

Mean (g) ± SD 

Final Body 

Weight (% 

of Control) 

1 
Vehicle Control 

(Corn Oil) 
0 8 285.9 ± 20.3 325.0 ± 26.1 39.1 ± 7.8 -

2 Ensulizole 320 8 287.3 ± 21.4 342.8 ± 26.1 55.5 ± 30.9 105.5 

3 Ensulizole 1000 8 287.8 ± 20.5 322.4 ± 30.9 34.6 ± 11.5 99.2 

4 Avobenzone 320 8 285.6 ± 18.3 317.7 ± 20.0 32.1 ± 10.1 97.8 

5 Avobenzone 1000 8 287.7 ± 19.4 319.6 ± 27.1 31.9 ± 9.7 98.3 

6
§ 

Vehicle Control + 

TP 

(Positive Control) 

0 + 0.4 8 286.1 ± 16.3 352.7 ± 19.5† 66.6 ± 10.0† -

Abbreviation: SD - standard deviation; TP- testosterone propionate 
†Statistically significant (p<0.05) compared to the vehicle control mean (t test) 
§
Group served as the positive control for the agonist assay and control in the antagonist assay 
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ILS, Inc. Study No.: N135-248; The Hershberger Bioassay for Ensulizole and Avobenzone 

Table 6. Androgen Antagonist; Body Weight Changes 

Dose 

Group 

Test/Reference 

Substance / 

Control 

Test Substance 

Dose Level 

(mg/kg/day) 

n 

Initial Body 

Weight 

Mean (g) ± SD 

Final Body 

Weight 

Mean (g) ± SD 

Body Weight 

Gain 

Mean (g) ± SD 

Final Body 

Weight (% 

of Control) 

6
§ Vehicle Control + 

TP (Control) 
0 + 0.4 8 286.1 ± 16.3 352.7 ± 19.5 66.6 ± 10.0 -

7 Ensulizole + TP 100 + 0.4 8 287.9 ± 16.0 355.7 ± 18.5 67.8 ± 10.6 100.9 

8 Ensulizole + TP 320 + 0.4 8 285.7 ± 16.6 364.5 ± 21.2 78.8 ± 13.7 103.3 

9 Ensulizole + TP 1000 + 0.4 8 286.2 ± 14.1 358.9 ± 21.4 70.3 ± 18.3 101.8 

10 
Avobenzone + 

TP 
100 + 0.4 8 288.1 ± 15.9 360.3 ± 24.3 72.2 ± 9.7 102.1 

11 
Avobenzone + 

TP 
320 + 0.4 8 286.2 ± 15.5 352.8 ± 22.4 66.6 ± 7.6 100.0 

12 
Avobenzone + 

TP 
1000 + 0.4 8 286.9 ± 17.2 341.7 ± 26.9 54.8 ± 16.9 96.9 

13 
FT + TP 

(Positive Control) 
3 + 0.4 8 285.1 ± 14.5 344.6 ± 23.0

† 
59.5 ± 12.1† -

Abbreviation: SD - standard deviation; TP- testosterone propionate; FT- flutamide 
†Statistically significant (p<0.05) compared to the vehicle control mean (t test) 
§
Group served as the positive control for the agonist assay and control in the antagonist assay 

5.3	 Necropsy 


Gross Observations
 

One animal in Group 3 was observed with bladder mucosa thickened and 

containing multiple calculi. All remaining animals were observed as normal. 

Tissue Weights 

Group mean weights of glans penis, Cowper’s gland, LABC, ventral prostate 

and seminal vesicle for animals euthanized following 10 consecutive days of 
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ILS, Inc. Study No.: N135-248; The Hershberger Bioassay for Ensulizole and Avobenzone 

Ensulizole or Avobenzone administration are presented in Table 7 (agonist 

assay) and Table 8 (antagonist assay). Individual animal tissue weight data 

are listed in Appendix VI. 

§
Androgen Agonist (Groups 1-6 , Table 7) 

Administration of 320 or 1000 mg/kg/day Ensulizole or Avobenzone (Groups 

2-5) did not affect glans penis, Cowper’s gland, LABC, ventral prostate, or 

seminal vesicle weights in the agonist assay. All five androgen-dependent 

tissues weights were significantly increased in the positive control group 

(vehicle and TP; Group 6) as compared to vehicle control group (Group 1). 

§
Androgen Antagonist (Groups 6 13, Table 8) 

Co-administration of 100, 320, or 1000 mg/kg/day Ensulizole or Avobenzone 

and TP (Groups 7-12) did not affect glans penis, Cowper’s gland, LABC, 

ventral prostate, or seminal vesicle weights compared to vehicle control and 

TP (Group 6) in the antagonist assay. All five androgen-dependent tissues 

weights were significantly decreased in the positive control group, (FT and 

TP; Group 13) compared to the vehicle control and TP control group (Group 

6).  

§
Group 6 served as the positive control for the agonist assay and control in the antagonist 

assay 
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ILS, Inc. Study No.: N135-248; The Hershberger Bioassay for Ensulizole and Avobenzone 

Table 7. Androgen Agonist; Androgen Dependent Tissue Weights 

Dose 

Group 

Test/Reference 

Substance / Control 

Test Substance 

Dose Level 

(mg/kg/day) 

n 

Glans Penis 

Weight (mg) 

Mean ± SD 

(CV) 

Cowper’s 
Gland Weight 

(mg) 

Mean ± SD 

(CV) 

LABC Weight 

(mg) 

Mean ± SD 

(CV) 

Ventral Prostate 

Weight (mg) 

Mean ± SD 

(CV) 

Seminal Vesicle 

Weight (mg) 

Mean ± SD 

(CV) 

1 Vehicle Control 0 8 
59.2 ± 5.7 

(9.7) 

7.8 ± 2.9 

(37.0) 

133.9 ± 4.1 

(29.2) 

25.3 ± 6.6 

(26.1) 

62.4 ± 4.5 

(7.2) 

2 Ensulizole 320 8 
61.0 ± 4.5 

(7.4) 

7.4 ± 2.7 

(36.5) 

145.3 ± 13.5 

(9.3) 

19.1 ± 4.0 

(20.9) 

60.2 ± 10.9 

(18.1) 

3 Ensulizole 1000 8 
63.3 ± 6.7 

(10.6) 

7.5 ± 1.7 

(22.5) 

140.6 ± 23.6 

(16.8) 

21.6 ± 6.2 

(28.7) 

66.6 ± 10.6 

(15.9) 

4 Avobenzone 320 8 
60.7 ± 4.3 

(7.1) 

7.8 ± 2.9 

(36.9) 

149.1 ± 45.3 

(30.4) 

19.3 ± 2.6 

(13.6) 

58.3 ± 12.7 

(21.8) 

5 Avobenzone 1000 8 
59.9 ± 4.9 

(8.2) 

6.3 ± 1.4 

(22.9) 

139.3 ± 26.8 

(19.2) 

20.6 ± 5.0 

(24.4) 

60.3 ± 7.1 

(11.8) 

6
§ 

Vehicle Control + 

TP 

(Positive Control) 

0 + 0.4 8 
99.8 ± 7.3

† 

(7.3) 

44.8 ± 13.2
† 

(29.4) 

440.5 ± 63.4
† 

(14.4) 

176.4 ± 30.6
† 

(17.3) 

765.1 ± 144.7
† 

(18.9) 

Abbreviations: SD - standard deviation; LABC-levator ani plus bulbocavernous muscle complex; CV- Coefficient of Variation; TP- testosterone propionate 
†
Statistically significant (p<0.05) compared to the vehicle control mean (t test)
 

§
Group served as the positive control for the agonist assay and control in the antagonist assay
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ILS, Inc. Study No.: N135-248; The Hershberger Bioassay for Ensulizole and Avobenzone 

Table 8 Androgen Antagonist; Androgen Dependent Tissue Weights 

Dose 

Group 

Test/Reference 

Substance / 

Control 

Test Substance 

Dose Level 

(mg/kg/day) 

n 

Glans Penis 

Weight (mg) 

Mean ± SD 

(CV) 

Cowper’s Gland 
Weight (mg) 

Mean ± SD 

(CV) 

LABC Weight 

(mg) 

Mean ± SD 

(CV) 

Ventral 

Prostate 

Weight (mg) 

Mean ± SD 

(CV) 

Seminal Vesicle 

Weight (mg) 

Mean ± SD 

(CV) 

6
§ Vehicle Control + 

TP (Control) 
0 + 0.4 8 

99.8 ± 7.3 

(7.3) 

44.8 ± 13.2 

(29.4) 

440.5 ± 63.4 

(14.4) 

176.4 ± 30.6 

(17.3) 

765.1 ± 144.7 

(18.9) 

7 Ensulizole + TP 100 + 0.4 8 
99.4 ± 5.5 

(5.5) 

47.0 ± 9.8 

(20.8) 

423.7 ± 53.0 

(12.5) 

228.9 ± 33.5 

(14.7) 

805.1 ± 123.3 

(15.3) 

8 Ensulizole + TP 320 + 0.4 8 
99.2 ± 4.9 

(5.0) 

54.0 ± 9.2 

(17.0) 

444.1 ± 49.9 

(11.2) 

216.8 ± 25.6 

(11.8) 

859.5 ± 98.0 

(11.4) 

9 Ensulizole + TP 1000 + 0.4 8 
102.9 ± 7.4 

(7.2) 

50.8 ± 7.8 

(15.3) 

464.5 ± 65.5 

(14.1) 

246.6 ± 72.5 

(29.4) 

88.4 ± 98.3 

(11.1) 

10 Avobenzone + TP 100 + 0.4 8 
102.0 ± 4.3 

(4.3) 

50.9 ± 7.4 

(14.6) 

403.1 ± 52.6 

(13.0) 

204.0 ± 24.8 

(12.1) 

826.7 ± 129.9 

(15.7) 

11 Avobenzone + TP 320 + 0.4 8 
97.1 ± 6.7 

(6.9) 

49.5 ± 8.1 

(16.4) 

397.4 ± 33.1 

(8.3) 

216.6 ± 19.1 

(8.8) 

756.7 ± 111.4 

(14.7) 

12 Avobenzone + TP 1000 + 0.4 8 
100.3 ± 4.4 

(4.4) 

50.4 ± 10.6 

(21.1) 

422.9 ± 40.3 

(9.5) 

201.3 ± 15.5 

(7.7) 

770.4 ± 92.5 

(12.0) 

13 
FT + TP 

(Positive Control) 
3 + 0.4 8 

72.5 ± 9.3
† 

(12.8) 

19.9 ± 5.3
† 

(26.7) 

195.8 ±24.6
† 

(12.6) 

50.4 ± 7.9
† 

(15.6) 

143.3 ± 65.9
† 

(46.0) 

Abbreviations: SD - standard deviation; LABC-levator ani plus bulbocavernous muscle complex; CV- Coefficient of Variation; TP- testosterone propionate; 

FT-flutamide 
†
Statistically significant (p<0.05) compared to the control mean (t test)
 

§
Group served as the positive control for the agonist assay and control in the antagonist assay
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ILS, Inc. Study No.: N135-248; The Hershberger Bioassay for Ensulizole and Avobenzone 

Performance Criteria 

Agonist 

All tissue CVs met performance criteria for the antagonist assay (Tables 7 and 9).  

Antagonist 

All tissue CVs met performance criteria for the antagonist assay (Tables 8 and 9).  

Table 9. Maximum Allowable Coefficient of Variations 

Tissue Androgen Agonist Androgen Antagonist 

Glans Penis 22% 17% 

Cowper's Glands 55% 35% 

LABC 30% 20% 

Ventral Prostate 45% 40% 

Seminal Vesicle 40% 40% 

Source: U.S. EPA (2009) 
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ILS, Inc. Study No.: N135-248; The Hershberger Bioassay for Ensulizole and Avobenzone 

CONCLUSION 

Castrated SD male rats were orally administered Ensulizole or Avobenzone alone or 

co-administered subcutaneously with TP for 10 consecutive days. Approximately 24

hours following the final dose administration, the animals were humanely euthanized; 

the glans penis, ventral prostate, LABC, Cowper’s gland, and seminal vesicle with 

coagulating gland with fluid were excised and weighed. 

In the agonist assay, mean final body weight and body weight gain were not 

significantly different in animals administered 320 or 1000 mg/kg/day Ensulizole or 

Avobenzone compared to vehicle controls. Dose levels of 320 or 1000 mg/kg/day 

Ensulizole or Avobenzone did not increase androgen-dependent tissue weights 

compared to the weights of these tissues in the vehicle control animals. 

In the antagonist assay, final body weights and body weight gain of animals co

administered 100, 320, or 1000 mg/kg/day Ensulizole or Avobenzone and TP were not 

statistically different as compared to the vehicle control animals (corn oil and TP). 

Ensulizole or Avobenzone, administered at dose levels of 100, 320, or 

1000 mg/kg/day, co-administered with TP at did not decrease androgen-dependent 

tissue weights. 

Based on these findings oral administration of Ensulizole or Avobenzone, up to the 

limit dose of 1000 mg/kg/day, did not show any androgen agonist/ antagonist activity, 

or 5-reductase inhibition properties. 
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Appendix II:
 

Dose Formulation
 
Analysis
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Group No.: Animal No.: 
Test Substance 

Dose Level

Actual Dose 

Concentration 

(mg/mL)

Age of Animal 

(PND)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered 

(mL)

Actual Dose 

Received (mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered 

(mL)

Actual Dose 

Received (mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered 

(mL)

Actual Dose 

Received (mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received 

(mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered 

(mL)

Actual Dose 

Received 

(mg/kg)

1 001 59 10:36 1.6 0.0 10:26 1.6 0.0 10:35 1.6 0.0 10:37 1.7 0.0 10:48 1.7 0.0

1 002 59 10:50 1.2 0.0 10:42 1.3 0.0 10:45 1.3 0.0 10:51 1.3 0.0 10:57 1.3 0.0

1 003 59 11:03 1.4 0.0 10:57 1.4 0.0 10:54 1.4 0.0 11:03 1.5 0.0 11:05 1.5 0.0

1 004 59 11:16 1.4 0.0 11:14 1.4 0.0 11:04 1.5 0.0 11:15 1.5 0.0 11:13 1.5 0.0

1 005 60 11:32 1.5 0.0 11:16 1.5 0.0 11:28 1.6 0.0 11:22 1.6 0.0 11:27 1.6 0.0

1 006 60 11:50 1.5 0.0 11:26 1.5 0.0 11:40 1.6 0.0 11:31 1.6 0.0 11:44 1.6 0.0

1 007 60 12:04 1.4 0.0 11:35 1.5 0.0 11:54 1.5 0.0 11:42 1.5 0.0 11:59 1.5 0.0

1 008 60 12:18 1.4 0.0 11:44 1.4 0.0 12:07 1.4 0.0 11:51 1.4 0.0 12:13 1.4 0.0

Corn Oil Control

Day 1 (6 & 7 April 2012) Day 2 (7 & 8 April 2012) Day 3 (8 & 9 April 2012) Day 4 (9 & 10 April 2012) Day 5 (10 & 11 April 2012)

0

Group No.: Animal No.: 
Test Substance 

Dose Level

Actual Dose 

Concentration 

(mg/mL)

Age of Animal 

(PND)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received 

(mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received 

(mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received 

(mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered 

(mL)

Actual Dose 

Received 

(mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered 

(mL)

Actual Dose 

Received 

(mg/kg)

Time of Death Time From Last Administration

1 001 59 10:30 1.7 0.0 10:29 1.7 0.0 10:49 1.7 0.0 10:35 1.8 0.0 10:30 1.8 0.0 8:33 22:03

1 002 59 10:40 1.4 0.0 10:38 1.4 0.0 11:12 1.4 0.0 10:46 1.4 0.0 10:39 1.4 0.0 9:40 23:01

1 003 59 10:55 1.5 0.0 10:46 1.5 0.0 11:28 1.5 0.0 11:00 1.5 0.0 10:50 1.6 0.0 10:36 23:46

1 004 59 11:11 1.6 0.0 10:54 1.6 0.0 11:46 1.6 0.0 11:13 1.6 0.0 11:01 1.7 0.0 11:19 24:18

1 005 60 11:04 1.6 0.0 12:03 1.6 0.0 11:27 1.7 0.0 11:13 1.7 0.0 10:33 1.7 0.0 8:46 22:13

1 006 60 11:11 1.6 0.0 12:14 1.6 0.0 11:40 1.7 0.0 11:24 1.7 0.0 10:44 1.7 0.0 9:40 22:56

1 007 60 11:20 1.5 0.0 12:27 1.5 0.0 11:54 1.6 0.0 11:36 1.6 0.0 10:55 1.6 0.0 10:33 23:38

1 008 60 11:28 1.4 0.0 12:42 1.4 0.0 12:06 1.5 0.0 11:48 1.5 0.0 11:05 1 5 0.0 11:19 24:14

0.00 0

Day 9 (14 & 15 April 2012)Day 6 (11 & 12 April 2012) Day 10 (15 & 16 April 2012) Day 11 (16 & 17 April 2012)Day 7 (12 & 13 April 2012) Day 8 (13 & 14 April 2012)
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Group No.: Animal No.: 
Test Substance 

Dose Level

Actual Dose 

Concentration 

(mg/mL)

Age of Animal 

(PND)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered 

(mL)

Actual Dose 

Received (mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered 

(mL)

Actual Dose 

Received (mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered 

(mL)

Actual Dose 

Received (mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received 

(mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered 

(mL)

Actual Dose 

Received 

(mg/kg)
2 009 59 10:37 1.5 327.1 10:27 1.5 322.4 10:35 1.5 316.9 10:37 1.5 309.6 10:48 1.6 327.5

2 010 59 10:51 1.4 313.3 10:43 1.4 310.7 10:45 1.5 325.5 10:51 1.5 317.2 10:58 1.5 310.7

2 011 59 11:03 1.4 315.1 10:58 1.4 313.3 10:55 1.5 327.4 11:04 1.5 318.3 11:05 1.5 315.1

2 012 59 11:17 1.3 325.5 11:16 1.3 320.2 11:05 1.3 314.1 11:16 1.3 308.8 11:13 1.3 307.9

2 013 60 11:33 1.5 326.0 11:17 1.5 322.5 11:29 1.5 314.8 11:23 1.6 326.2 11:28 1.6 323.0

2 014 60 11:50 1.4 317.8 11:26 1.4 316.1 11:41 1.4 316.6 11:31 1.4 310.2 11:45 1.5 328.0

2 015 60 12:04 1.7 328.6 11:35 1.7 328.6 11:54 1.7 317.5 11:42 1.7 313.0 12:00 1.8 324.2

2 016 60 12:20 1.4 325.9 11:45 1.4 317.2 12:08 1.5 329.8 11:51 1.5 323.6 12:15 1.5 320.8

Day 5 (10 & 11 April 2012)

Ensulizole  

(320 mg/kg)

Day 1 (6 & 7 April 2012) Day 2 (7 & 8 April 2012) Day 3 (8 & 9 April 2012) Day 4 (9 & 10 April 2012)

63.9

Group No.: Animal No.: 
Test Substance 

Dose Level

Actual Dose 

Concentration 

(mg/mL)

Age of Animal 

(PND)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received 

(mg/kg)

Time of 

Administration 

(Hour Minute)

Volume 

Administered (mL)

Actual Dose 

Received 

(mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received 

(mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered 

(mL)

Actual Dose 

Received 

(mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered 

(mL)

Actual Dose 

Received 

(mg/kg)

Time of Death Time From Last Administration

2 009 59 10:30 1.6 324.6 10:30 1.6 316.1 10:50 1.6 316.3 10:35 1.7 328.0 10:30 1.7 325.5 8:39 22:09
2 010 59 10:41 1.6 327.3 10:38 1.6 324.8 11:13 1.6 322.5 10:47 1.6 315.3 10:40 1.6 316.1 9:44 23:04

2 011 59 10:56 1.6 328.2 10:46 1.6 326.1 11:28 1.6 326.3 11:01 1.6 315.4 10:50 1.6 313.4 10:40 23:50

2 012 59 11:12 1.4 328.3 10:54 1.4 321.2 11:47 1.4 320.8 11:13 1.4 318.6 11:02 1.4 318.0 11:21 24:19

2 013 60 11:04 1.6 317.6 12:03 1.6 318.9 11:28 1.6 310.1 11:14 1.7 326.4 10:33 1.7 322.6 8:51 22:18

2 014 60 11:12 1.5 322.5 12:15 1.5 323.9 11:40 1.5 314.9 11:25 1.5 310.4 10:44 1.6 327.1 9:44 23:00

2 015 60 11:20 1.8 323.7 12:28 1.8 320.7 11:55 1.8 311.8 11:37 1.9 325.6 10:56 1.9 320.3 10:37 23:41

2 016 60 11:28 1.5 314.4 12:42 1.5 313.1 12:07 1.6 323.4 11:49 1.6 316.5 11:06 1.6 319.5 11:22 24:16

0.00 63.9

Day 10 (15 & 16 April 2012) Day 11 (16 & 17 April 2012)Day 7 (12 & 13 April 2012) Day 8 (13 & 14 April 2012) Day 9 (14 & 15 April 2012)Day 6 (11 & 12 April 2012)
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Group No.: Animal No.: 
Test Substance 

Dose Level

Actual Dose 

Concentration 

(mg/mL)

Age of Animal 

(PND)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered 

(mL)

Actual Dose 

Received (mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered 

(mL)

Actual Dose 

Received (mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered 

(mL)

Actual Dose 

Received (mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received 

(mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered 

(mL)

Actual Dose 

Received 

(mg/kg)
3 017 59 10:38 1.4 947.0 10:28 1.4 943.3 10:36 1.4 919.7 10:38 1.5 965.3 10:49 1.5 970.9

3 018 59 10:52 1.6 944.4 10:44 1.6 930.7 10:46 1.7 970.4 10:52 1.7 952.3 10:58 1.7 932.1

3 019 59 11:04 1.4 942.6 10:59 1.4 956.6 10:55 1.4 940.6 11:05 1.4 920.0 11:06 1.5 977.6

3 020 59 11:17 1.4 968.5 11:17 1.4 970.7 11:05 1.4 952.8 11:16 1.4 926.1 11:14 1.4 920.0

3 021 60 11:35 1.3 953.8 11:17 1.3 943.9 11:29 1.3 935.3 11:23 1.3 925.1 11:28 1.3 914.7

3 022 60 11:51 1.5 936.0 11:27 1.5 929.8 11:41 1.6 965.2 11:32 1.6 959.1 11:47 1.6 948.3

3 023 60 12:05 1.4 942.3 11:36 1.4 941.0 11:55 1.4 917.5 11:43 1.4 914.0 12:01 1.5 969.2

3 024 60 12:20 1.5 922.9 11:45 1.5 927.1 12:09 1.6 952.4 11:52 1.6 947.4 12:16 1.6 943.5

Day 5 (10 & 11 April 2012)

Ensulizole

 (1000 mg/kg)

Day 1 (6 & 7 April 2012) Day 4 (9 & 10 April 2012)

189

Day 2 (7 & 8 April 2012) Day 3 (8 & 9 April 2012)

Group No.: Animal No.: 
Test Substance 

Dose Level

Actual Dose 

Concentration 

(mg/mL)

Age of Animal 

(PND)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received 

(mg/kg)

Time of 

Administration 

(Hour Minute)

Volume 

Administered (mL)

Actual Dose 

Received 

(mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received 

(mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered 

(mL)

Actual Dose 

Received 

(mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered 

(mL)

Actual Dose 

Received 

(mg/kg)

Time of Death Time From Last Administration

3 017 59 10:31 1.5 944.1 10:30 1.5 936.0 10:51 1.5 933.8 10:36 1.6 969.2 10:31 1.6 957.9 8:44 22:13
3 018 59 10:42 1.8 962.9 10:39 1.8 958.9 11:14 1.8 950.0 10:47 1.8 920.7 10:41 1.9 962.5 9:48 23:07

3 019 59 10:56 1.5 964.3 10:47 1.5 956.2 11:29 1.5 961.7 11:01 1.5 932.3 10:51 1.5 927.7 10:42 23:51

3 020 59 11:13 1.4 914.3 10:55 1.5 965.9 11:48 1.5 960.4 11:14 1.5 939.7 11:02 1.5 931.0 11:25 24:23

3 021 60 11:05 1.4 970.3 12:04 1.3 912.0 11:28 1.4 954.9 11:14 1.4 947.0 10:34 1.4 939.0 8:55 22:21

3 022 60 11:12 1.6 932.8 12:15 1.6 937.1 11:41 1.7 970.4 11:26 1.7 957.1 10:45 1.7 950.9 9:49 23:04

3 023 60 11:20 1.5 953.9 12:29 1.5 951.7 11:55 1.5 940.6 11:38 1.5 934.4 10:56 1.5 931.3 10:40 23:44

3 024 60 11:29 1.6 931.3 12:43 1.7 970.1 12:07 1.7 956.0 11:50 1.7 943.9 11:06 1.7 941.4 11:25 24:19

0.00 189

Day 7 (12 & 13 April 2012) Day 8 (13 & 14 April 2012) Day 11 (16 & 17 April 2012)Day 9 (14 & 15 April 2012) Day 10 (15 & 16 April 2012)Day 6 (11 & 12 April 2012)
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Group No.: Animal No.: 
Test Substance 

Dose Level

Actual Dose 

Concentration 

(mg/mL)

Age of Animal 

(PND)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered 

(mL)

Actual Dose 

Received (mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered 

(mL)

Actual Dose 

Received (mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered 

(mL)

Actual Dose 

Received (mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received 

(mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered 

(mL)

Actual Dose 

Received 

(mg/kg)
4 025 59 10:39 1.3 296.9 10:29 1.3 294.7 10:37 1.3 289.5 10:39 1.4 301.6 10:49 1.4 297.5

4 026 59 10:53 1.3 285.3 10:45 1.4 300.3 10:46 1.4 297.7 10:53 1.4 290.0 10:58 1.4 285.2

4 027 59 11:05 1.6 298.4 11:00 1.6 297.2 10:56 1.6 295.7 11:05 1.6 286.1 11:07 1.7 298.7

4 028 59 11:18 1.5 297.8 11:18 1.5 293.8 11:06 1.5 294.6 11:17 1.5 286.2 11:15 1.5 285.2

4 029 60 11:36 1.4 290.5 11:18 1.4 288.4 11:30 1.5 299.2 11:23 1.5 302.6 11:30 1.5 296.9

4 030 60 11:52 1.5 304.4 11:27 1.5 300.4 11:42 1.5 293.2 11:33 1.5 294.8 11:47 1.5 290.6

4 031 60 12:08 1.4 299.4 11:36 1.4 293.7 11:56 1.4 288.3 11:43 1.4 284.6 12:02 1.4 284.8

4 032 60 12:20 1.5 298.5 11:46 1.5 296.3 12:09 1.5 289.9 11:52 1.5 290.6 12:16 1.5 286.8

Avobenzone

 (320 mg/kg)

Day 1 (6 & 7 April 2012) Day 2 (7 & 8 April 2012) Day 3 (8 & 9 April 2012) Day 4 (9 & 10 April 2012) Day 5 (10 & 11 April 2012)

58.91

Group No.: Animal No.: 
Test Substance 

Dose Level

Actual Dose 

Concentration 

(mg/mL)

Age of Animal 

(PND)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received 

(mg/kg)

Time of 

Administration 

(Hour Minute)

Volume 

Administered (mL)

Actual Dose 

Received 

(mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received 

(mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered 

(mL)

Actual Dose 

Received 

(mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered 

(mL)

Actual Dose 

Received 

(mg/kg)

Time of Death Time From Last Administration

4 025 59 10:32 1.4 290.2 10:31 1.5 304.6 10:53 1.4 291.9 10:36 1.5 293.9 10:31 1.5 294.6 8:52 22:21
4 026 59 10:44 1.5 303.3 10:39 1.5 304.5 11:14 1.4 289.0 10:48 1.5 300.1 10:41 1.5 293.4 9:52 23:11

4 027 59 10:57 1.7 293.9 10:47 1.7 290.7 11:30 1.7 288.3 11:02 1.8 297.8 10:51 1.8 294.1 10:45 23:54

4 028 59 11:14 1.5 285.5 10:56 1.6 299.6 11:49 1.6 299.2 11:15 1.6 297.3 11:03 1.6 296.5 11:29 24:26

4 029 60 11:06 1.5 297.4 12:05 1.5 295.3 11:29 1.5 294.5 11:15 1.5 292.0 10:34 1.5 290.1 8:59 22:25

4 030 60 11:13 1.5 286.9 12:16 1.5 292.0 11:42 1.6 303.9 11:27 1.6 299.4 10:45 1.6 294.6 9:53 23:08

4 031 60 11:21 1.5 297.0 12:30 1.5 294.9 11:56 1.5 294.1 11:38 1.5 289.1 10:57 1.5 286.3 10:44 23:47

4 032 60 11:29 1.6 297.4 12:44 1.6 297.9 12:08 1.6 292.9 11:50 1.6 293.9 11:07 1.6 291.9 11:28 24:21

0.00 58.91

Day 7 (12 & 13 April 2012)Day 6 (11 & 12 April 2012) Day 11 (16 & 17 April 2012)Day 9 (14 & 15 April 2012) Day 10 (15 & 16 April 2012)Day 8 (13 & 14 April 2012)
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Group No.: Animal No.: 
Test Substance 

Dose Level

Actual Dose 

Concentration 

(mg/mL)

Age of Animal 

(PND)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered 

(mL)

Actual Dose 

Received (mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered 

(mL)

Actual Dose 

Received (mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered 

(mL)

Actual Dose 

Received (mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received 

(mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered 

(mL)

Actual Dose 

Received 

(mg/kg)
5 033 59 10:40 1.6 1055.4 10:30 1.6 1075.3 10:37 1.6 1065.1 10:40 1.6 1049.4 10:50 1.6 1030.4

5 034 59 10:53 1.4 1061.9 10:46 1.4 1060.3 10:47 1.4 1046.0 10:53 1.4 1040.4 10:59 1.4 1021.2

5 035 59 11:06 1.4 1045.2 11:02 1.4 1046.0 10:57 1.4 1029.1 11:06 1.4 1013.4 11:07 1.5 1068.8

5 036 59 11:19 1.4 1041.9 11:19 1.4 1041.9 11:07 1.4 1031.2 11:18 1.5 1082.8 11:15 1.5 1064.1

5 037 60 11:38 1.6 1079.8 11:19 1.6 1080.5 11:31 1.6 1046.1 11:24 1.6 1019.4 11:31 1.7 1062.1

5 038 60 11:53 1.5 1047.8 11:28 1.5 1037.4 11:43 1.5 1017.3 11:33 1.6 1057.4 11:48 1.6 1053.4

5 039 60 12:08 1.4 1073.5 11:37 1.3 1010.5 11:57 1.4 1030.2 11:44 1.4 1023.7 12:03 1.4 1025.1

5 040 60 12:22 1.3 1037.9 11:46 1.3 1041.4 12:10 1.3 1031.2 11:53 1.3 1028.1 12:18 1.3 1012.8

209.49

Day 5 (10 & 11 April 2012)

Avobenzone

 (1000 mg/kg)

Day 1 (6 & 7 April 2012) Day 2 (7 & 8 April 2012) Day 3 (8 & 9 April 2012) Day 4 (9 & 10 April 2012)

Group No.: Animal No.: 
Test Substance 

Dose Level

Actual Dose 

Concentration 

(mg/mL)

Age of Animal 

(PND)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received 

(mg/kg)

Time of 

Administration 

(Hour Minute)

Volume 

Administered (mL)

Actual Dose 

Received 

(mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received 

(mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered 

(mL)

Actual Dose 

Received 

(mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered 

(mL)

Actual Dose 

Received 

(mg/kg)

Time of Death Time From Last Administration

5 033 59 10:32 1.7 1072.4 10:31 1.7 1048.4 10:54 1.7 1054.0 10:37 1.7 1028.4 10:32 1.8 1073.4 8:57 22:25
5 034 59 10:45 1.4 1013.4 10:40 1.4 1011.7 11:15 1.5 1081.3 10:49 1.5 1054.1 10:42 1.5 1040.2 9:57 23:15

5 035 59 10:58 1.5 1055.5 10:48 1.5 1028.9 11:31 1.5 1048.5 11:02 1.5 1032.0 10:52 1.5 1022.6 10:49 23:57

5 036 59 11:15 1.5 1050.3 10:56 1.5 1034.7 11:50 1.5 1038.8 11:16 1.6 1078.5 11:04 1.6 1068.8 11:31 24:27

5 037 60 11:06 1.7 1064.4 12:05 1.7 1051.8 11:30 1.7 1032.0 11:15 1.7 1018.4 10:35 1.8 1077.1 9:04 22:29

5 038 60 11:13 1.6 1062.1 12:17 1.6 1051.7 11:43 1.7 1073.3 11:27 1.7 1056.5 10:46 1.7 1050.5 9:58 23:12

5 039 60 11:21 1.4 1028.4 12:31 1.4 1012.4 11:56 1.5 1068.5 11:39 1.5 1062.3 10:57 1.5 1045.0 10:48 23:51

5 040 60 11:29 1.3 1018.5 12:44 1.3 1018.5 12:09 1.4 1077.9 11:52 1.4 1063.8 11:08 1.4 1081.0 11:32 24:24

Avobenzone

 (1000 mg/kg)
209.49

Day 7 (12 & 13 April 2012) Day 10 (15 & 16 April 2012) Day 11 (16 & 17 April 2012)Day 8 (13 & 14 April 2012)Day 6 (11 & 12 April 2012) Day 9 (14 & 15 April 2012)

ILS, Inc. Study No.: N135-248; The Hershberger Bioassay for Ensulizole and Avobenzone 
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Group No.: Animal No.: 
Test Substance 

Dose Level
Dose Route

Actual Dose 

Concentration 

(mg/mL)

Age of Animal 

(PND)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received 

(mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received 

(mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received 

(mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received 

(mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received 

(mg/kg)
Gavage 0 1.5 0.0 1.5 0.0 1.6 0.0 1.6 0.0 1.7 0.0

Subcutaneous 0.15 0.15 0.16 0.16 0.17

Gavage 0 1.3 0.0 1.3 0.0 1.3 0.0 1.4 0.0 1.4 0.0

Subcutaneous 0.13 0.13 0.13 0.14 0.14

Gavage 0 1.4 0.0 1.4 0.0 1.3 0.0 1.5 0.0 1.5 0.0

Subcutaneous 0.14 0.14 0.13 0.15 0.15

Gavage 0 1.5 0.0 1.5 0.0 1.5 0.0 1.6 0.0 1.6 0.0

Subcutaneous 0.15 0.15 0.15 0.16 0.16
Gavage 0 1.5 0.0 1.5 0.0 1.5 0.0 1.6 0.0 1.6 0.0

Subcutaneous 0.15 0.15 0.15 0.16 0.16

Gavage 0 1.5 0.0 1.5 0.0 1.5 0.0 1.6 0.0 1.6 0.0

Subcutaneous 0.15 0.15 0.15 0.16 0.16

Gavage 0 1.4 0.0 1.4 0.0 1.5 0.0 1.5 0.0 1.6 0.0

Subcutaneous 0.14 0.14 0.15 0.15 0.16

Gavage 0 1.4 0.0 1.5 0.0 1.5 0.0 1.6 0.0 1.6 0.0

Subcutaneous 0.14 0.15 0.15 0.16 0.16

047 60 12:10

12:12 11:53

12:0411:38 11:58 11:45

6 048 60 12:23 11:47 12:19

6

11:44 11:35

11:32

6 046 60 11:54

6 045 60 11:40

11:07

10:54

11:29 11:49

11:19 11:16

11:20 11:32

11:07

10:48

10:31

11:07 11:08

10:48 10:55 10:59

043 59 11:04

6 044 59 11:19 11:20

Day 1 (6 & 7 April 2012) Day 2 (7 & 8 April 2012)

6 041

Corn Oil Control 

(0 mg/kg) + 

TP (0.4 mg/kg)

59

6 042 59

6

Day 3 (8 & 9 April 2012) Day 4 (9 & 10 April 2012)

10:41 10:5010:41

Day 5 (10 & 11 April 2012)

10:38

10:57

11:25

Group No.: Animal No.: 
Test Substance 

Dose Level
Dose Route

Actual Dose 

Concentration 

(mg/mL)

Age of Animal 

(PND)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received 

(mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received 

(mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume Administered (mL)

Actual Dose 

Received 

(mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received 

(mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received 

(mg/kg)

Time of Death
Time From Last 

Administration

Gavage 0 1.7 0.0 1.7 0.0 1.8 0.0 1.8 0.0 1.8 0.0

Subcutaneous 0.17 0.17 0.18 0.18 0.18

Gavage 0 1.5 0.0 1.5 0.0 1.5 0.0 1.5 0.0 1.6 0.0

Subcutaneous 0.15 0.15 0.15 0.15 0.16

Gavage 0 1.5 0.0 1.6 0.0 1.6 0.0 1.6 0.0 1.6 0.0

Subcutaneous 0.15 0.16 0.16 0.16 0.16

Gavage 0 1.7 0.0 1.7 0.0 1.7 0.0 1.8 0.0 1.8 0.0

Subcutaneous 0.17 0.17 0.17 0.18 0.18
Gavage 0 1.7 0.0 1.7 0.0 1.7 0.0 1.8 0.0 1.8 0.0

Subcutaneous 0.17 0.17 0.17 0.18 0.18

Gavage 0 1.7 0.0 1.7 0.0 1.7 0.0 1.8 0.0 1.8 0.0

Subcutaneous 0.17 0.17 0.17 0.18 0.18

Gavage 0 1.6 0.0 1.7 0.0 1.7 0.0 1.8 0.0 1.8 0.0

Subcutaneous 0.16 0.17 0.17 0.18 0.18

Gavage 0 1.6 0.0 1.6 0.0 1.7 0.0 1.7 0.0 1.7 0.0

Subcutaneous 0.16 0.16 0.17 0.17 0.17
6 048 60

6 046 60

6 047 60

6 041

0.00

59

6 042 59

6 043 59

12:1011:30

23:5310 5812:32 11:58

11:09 11:36

11:40 10 51

11:53

11:22

24:27

22:31

10:47

11:06 12:06

23:14

10:36 9:0711:31

10:01

11:166 045 60

11:2811:14 12:18 11:44

10:40

11:01 10:48

6 044 59 24:2811:16 10 57 11:52

23:5810 51

11:3311:17 11:05

11:33

10:58

10:45 11:16

11:04 10 53

Day 7 (12 & 13 April 2012) Day 8 (13 & 14 April 2012)Day 6 (11 & 12 April 2012)

10:32

Day 11 (16 & 17 April 2012)

10:43

22:29

Day 9 (14 & 15 April 2012) Day 10 (15 & 16 April 2012)

10:03

10:38 10:33

23:2010:50

9:0210:33

12:47

ILS, Inc. Study No.: N135-248; The Hershberger Bioassay for Ensulizole and Avobenzone 
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Group No.: Animal No.: 
Test Substance 

Dose Level
Dose Route

Actual Dose 

Concentration 

(mg/mL)

Age of Animal 

(PND)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received 

(mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received 

(mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received 

(mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received 

(mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received 

(mg/kg)
Gavage 18.5 1.3 90.1 1.4 94.9 1.4 93.4 1.4 89.7 1.5 94.2

Subcutaneous 0.13 0.14 0.14 0.14 0.15

Gavage 18.5 1.5 90.1 1.5 90.2 1.6 94.5 1.6 91.1 1.7 93.7

Subcutaneous 0.15 0.15 0.16 0.16 0.17

Gavage 18.5 1.3 90.6 1.3 90.6 1.4 93.5 1.4 89.8 1.5 93.4

Subcutaneous 0.13 0.13 0.14 0.14 0.15

Gavage 18.5 1.5 93.2 1.5 91.1 1.6 94.9 1.6 92.6 1.6 89.8

Subcutaneous 0.15 0.15 0.16 0.16 0.16
Gavage 18.5 1.5 92.7 1.5 91.9 1.6 94.2 1.6 91.1 1.7 93.7

Subcutaneous 0.15 0.15 0.16 0.16 0.17

Gavage 18.5 1.5 95.6 1.5 94.0 1.5 91.4 1.6 95.4 1.6 91.4

Subcutaneous 0.15 0.15 0.15 0.16 0.16

Gavage 18.5 1.5 93.2 1.5 93.3 1.6 95.4 1.6 94.4 1.6 91.4

Subcutaneous 0.15 0.15 0.16 0.16 0.16

Gavage 18.5 1.4 93.2 1.4 92.7 1.4 89.8 1.5 95.2 1.5 91.9

Subcutaneous 0.14 0.14 0.14 0.15 0.15
7 056 60 12:55

7 055 60 12:10 11:39 12:00 11:45 12:04

11:48 12:13 11:54 12:20

11:22 11:08 11:20

11:55 11:29 11:36 11:50

11:41 11:20 11:33

11:45

11:17052 59

7

7

10:49

11:26 11:33

11:00

60

59

60

10:56

597 051

7 053

7

11:08

Ensulizole

(100 mg/kg) +  

TP (0.4 mg/kg)

59

10:55

11:21

10:42

054

11:05 10:58 11:08 11:09

050 10:49

7 049

Day 1 (6 & 7 April 2012) Day 3 (8 & 9 April 2012) Day 4 (9 & 10 April 2012)

10:32 10:39 10:5210:42

Day 2 (7 & 8 April 2012) Day 5 (10 & 11 April 2012)

Group No.: Animal No.: 
Test Substance 

Dose Level
Dose Route

Actual Dose 

Concentration 

(mg/mL)

Age of Animal 

(PND)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received 

(mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received 

(mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume Administered (mL)

Actual Dose 

Received 

(mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received 

(mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received 

(mg/kg)

Time of Death
Time From Last 

Administration

Gavage 18.5 1.5 91.4 1.6 95.3 1.6 94.9 1.6 90.7 1.7 94 9

Subcutaneous 0.15 0.16 0.16 0.16 0.17

Gavage 18.5 1.7 92.0 1.8 94.2 1.7 91.3 1.8 93.1 1.8 91.0

Subcutaneous 0.17 0.18 0.17 0.18 0.18

Gavage 18.5 1.5 90.5 1.6 93.3 1.6 94.6 1.6 90.5 1.7 91 9

Subcutaneous 0.15 0.16 0.16 0.16 0.17

Gavage 18.5 1.7 92.9 1.7 90.0 1.8 95.1 1.8 92.3 1.9 94 9

Subcutaneous 0.17 0.17 0.18 0.18 0.19
Gavage 18.5 1.7 91.1 1.8 94.5 1.8 91.5 1.9 94.4 1.9 94 2

Subcutaneous 0.17 0.18 0.18 0.19 0.19

Gavage 18.5 1.6 90.5 1.7 94.6 1.7 91.2 1.8 94.7 1.8 92 2

Subcutaneous 0.16 0.17 0.17 0.18 0.18

Gavage 18.5 1.7 95.1 1.7 94.0 1.7 91.2 1.7 90.5 1.8 94 3

Subcutaneous 0.17 0.17 0.17 0.17 0.18

Gavage 18.5 1.5 91.1 1.5 89.7 1.6 94.1 1.6 92.2 1.6 90 9

Subcutaneous 0.15 0.15 0.16 0.16 0.16

055 60

7 056 60

052 59

7 053 60

7 054 60

7 049

0.00

59

7 050 59

12:11

11:41

11:31 12:49

12:33 11:59

11:54 24:29

10 59 10 54 23:55

11:3911:10

23:1811:2911:15 12:19 11:45 10:48 10:06

11:237

10 55

10:37 9:1211:07 12:07

10 5411:02 10:49 11:34

22:3511:17

24:3111:19 11:37

11:32

11:06

11:18

11:17 10 58 11:53

10:46

7 051 59

7

11:05

10:41

10:34 9:06

10:0710:44 23:2310:51

24:01

Day 11 (16 & 17 April 2012)Day 6 (11 & 12 April 2012)

22:3210:34

Day 9 (14 & 15 April 2012)Day 8 (13 & 14 April 2012)Day 7 (12 & 13 April 2012)

10:33 11:01 10:39

Day 10 (15 & 16 April 2012)

ILS, Inc. Study No.: N135-248; The Hershberger Bioassay for Ensulizole and Avobenzone 
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Group No.: Animal No.: 
Test Substance 

Dose Level
Dose Route

Actual Dose 

Concentration 

(mg/mL)

Age of Animal 

(PND)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received 

(mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received 

(mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received 

(mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received 

(mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received 

(mg/kg)
Gavage 63.9 1.3 323.9 1.3 317.9 1.4 329.3 1.4 321.8 1.4 310.0

Subcutaneous 0.13 0.13 0.14 0.14 0.14

Gavage 63.9 1.6 328.9 1.6 325.4 1.6 314.8 1.7 318.9 1.7 310.9

Subcutaneous 0.16 0.16 0.16 0.17 0.17

Gavage 63.9 1.4 308.8 1.5 324.6 1.5 317.0 1.6 328.9 1.6 317.9

Subcutaneous 0.14 0.15 0.15 0.16 0.16

Gavage 63.9 1.4 320.3 1.4 312.1 1.5 325.7 1.5 321.9 1.6 325.9

Subcutaneous 0.14 0.14 0.15 0.15 0.16
Gavage 63.9 1.5 328.8 1.5 319.3 1.5 316.5 1.6 326.7 1.6 315.8

Subcutaneous 0.15 0.15 0.15 0.16 0.16

Gavage 63.9 1.5 320.2 1.5 314.5 1.6 319.4 1.6 314.7 1.7 328.2

Subcutaneous 0.15 0.15 0.16 0.16 0.17

Gavage 63.9 1.4 312.7 1.5 324.5 1.5 312.8 1.6 328.0 1.6 323.2

Subcutaneous 0.14 0.15 0.15 0.16 0.16

Gavage 63.9 1.4 328.4 1.4 317.5 1.5 324.0 1.5 314.7 1.6 320.4

Subcutaneous 0.14 0.14 0.15 0.15 0.16

Day 1 (6 & 7 April 2012) Day 2 (7 & 8 April 2012) Day 5 (10 & 11 April 2012)Day 3 (8 & 9 April 2012) Day 4 (9 & 10 April 2012)

10:5710:56 10:50

10:44 10:5310:33 10:40

11:01

8

8 058 59

059 11:09 11:07

10:44

10:59

10:50

8 057

Ensulizole

(320 mg/kg) +  

TP (0.4 mg/kg)

59

8 061 60

60

59

8

11:09 11:10

060 59 11:22 11:2111:24 11:09 11:17

11:21 11:34 11:26

11:30 11:46 11:37 11:53

11:42 11:34

8 062 60 11:56

8 064 60 12:26

8 063 11:46 12:0612:11 11:40 12:01

11:49 12:15 11:55 12:21

Group No.: Animal No.: 
Test Substance 

Dose Level
Dose Route

Actual Dose 

Concentration 

(mg/mL)

Age of Animal 

(PND)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received 

(mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received 

(mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume Administered (mL)

Actual Dose 

Received 

(mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received 

(mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received 

(mg/kg)

Time of Death
Time From Last 

Administration

Gavage 63 9 1.5 319.5 1.5 310.5 1.6 322.8 1.6 313.0 1.7 325.5

Subcutaneous 0.15 0.15 0.16 0.16 0.17

Gavage 63 9 1.8 318.6 1.8 311.7 1.9 323.2 2.0 323.2 2.0 318.8

Subcutaneous 0.18 0.18 0.19 0.20 0.20

Gavage 63 9 1.7 328.0 1.7 321.1 1.7 322.2 1.8 322.1 1.8 314.3

Subcutaneous 0.17 0.17 0.17 0.18 0.18

Gavage 63 9 1.6 320.3 1.7 329.0 1.7 323.9 1.7 313.5 1.8 324.4

Subcutaneous 0.16 0.17 0.17 0.17 0.18
Gavage 63 9 1.6 313.2 1.7 326.2 1.7 317.8 1.7 312.3 1.8 322.9

Subcutaneous 0.16 0.17 0.17 0.17 0.18

Gavage 63 9 1.7 323.0 1.7 313.9 1.8 323.8 1.8 317.1 1.8 311.5

Subcutaneous 0.17 0.17 0.18 0.18 0.18

Gavage 63 9 1.6 317.2 1.6 312.9 1.7 325.5 1.7 318.8 1.7 314.7

Subcutaneous 0.16 0.16 0.17 0.17 0.17

Gavage 63 9 1.6 310.9 1.7 324.2 1.7 314.3 1.8 323.5 1.8 316.0

Subcutaneous 0.16 0.17 0.17 0.18 0.18

8 061 60

8 062 60

058 59

8 059 59

8 060 59

8 057

Ensulizole

(320 mg/kg) +  

TP (0.4 mg/kg)

59

8

Day 10 (15 & 16 April 2012)Day 7 (12 & 13 April 2012) Day 8 (13 & 14 April 2012) Day 9 (14 & 15 April 2012)Day 6 (11 & 12 April 2012)

11:03 10:40 9:11 22:3710:35 10:34

10:47

Day 11 (16 & 17 April 2012)

10:42 11:20 10:53

10:34

11:18 10 58 11:54

10:1210:45

10 55

11:20 11:40

23:27

11:03 10 50 11:36 11:06 24:0310 58

10:4911:15 10:10

11:08 12:08 11:33 11:18 10:38 9:16

11:46

24:33

22:38

23:2111:30

11:07

12:20

11:248 063 60 23:5811:0012:34 12:00 11:42 10 58

11:42 24:3111:1111:5511:32 12 50 12:128 064 60

ILS, Inc. Study No.: N135-248; The Hershberger Bioassay for Ensulizole and Avobenzone 
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Group No.: Animal No.: 
Test Substance 

Dose Level
Dose Route

Actual Dose 

Concentration 

(mg/mL)

Age of Animal 

(PND)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received 

(mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received 

(mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received 

(mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received 

(mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received 

(mg/kg)
Gavage 189 1.5 953.6 1.5 941.5 1.5 928.6 1.6 946.2 1.6 916.6

Subcutaneous 0.15 0.15 0.15 0.16 0.16

Gavage 189 1.5 948.8 1.5 936.0 1.5 922.9 1.6 948.3 1.6 929.9

Subcutaneous 0.15 0.15 0.15 0.16 0.16

Gavage 189 1.4 956.3 1.4 943.7 1.4 916.8 1.5 948.5 1.5 932.3

Subcutaneous 0.14 0.14 0.14 0.15 0.15

Gavage 189 1.3 912.4 1.4 962.9 1.4 936.0 1.5 966.3 1.5 940.0

Subcutaneous 0.13 0.14 0.14 0.15 0.15
Gavage 189 1.4 940.0 1.4 916.8 1.5 933.2 1.6 953.6 1.6 917.8

Subcutaneous 0.14 0.14 0.15 0.16 0.16

Gavage 189 1.3 915.8 1.4 963.2 1.4 920.0 1.5 955.8 1.5 931.6

Subcutaneous 0.13 0.14 0.14 0.15 0.15

Gavage 189 1.5 930.4 1.5 926.2 1.6 960.9 1.6 950.6 1.7 973.3

Subcutaneous 0.15 0.15 0.16 0.16 0.17

Gavage 189 1.5 966.6 1.5 958.7 1.5 923.2 1.6 973.3 1.6 956.7

Subcutaneous 0.15 0.15 0.15 0.16 0.16
9 072 60 12:27

9 070 60 11:58

9

11:56

12:02

12:22

11:10 11:22

9 071 60 12:13 11:40

11:48 11:37 11:54

11:47 12:07

11:31

11:50 12:17

11:22 11:35 11:26 11:36069 60 11:43

9 068 59 11:23

11:08 11:0011:10

11:25 11:18

11:10 11:10

10:57 11:0110:52 10:50 10:58

9 10:45 10:45 10:54

9 067 59

10:34 10:41

59

065

Ensulizole

(1000 mg/kg) +  

TP (0.4 mg/kg)

59

9 066

Day 1 (6 & 7 April 2012) Day 2 (7 & 8 April 2012) Day 3 (8 & 9 April 2012) Day 4 (9 & 10 April 2012) Day 5 (10 & 11 April 2012)

Group No.: Animal No.: 
Test Substance 

Dose Level
Dose Route

Actual Dose 

Concentration 

(mg/mL)

Age of Animal 

(PND)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received 

(mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received 

(mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume Administered (mL)

Actual Dose 

Received 

(mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received 

(mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received 

(mg/kg)

Time of Death
Time From Last 

Administration

Gavage 189 1.7 951.4 1.7 922.5 1.8 962.4 1.8 936.7 1.9 959.1

Subcutaneous 0.17 0.17 0.18 0.18 0.19

Gavage 189 1.7 960.8 1.7 932.4 1.7 923.0 1.8 957.0 1.8 934.1

Subcutaneous 0.17 0.17 0.17 0.18 0.18

Gavage 189 1.6 974.2 1.6 966.4 1.6 965.8 1.6 933.6 1.6 927.3

Subcutaneous 0.16 0.16 0.16 0.16 0.16

Gavage 189 1.6 972.7 1.6 938.5 1.6 933.6 1.7 958.5 1.7 937.6

Subcutaneous 0.16 0.16 0.16 0.17 0.17
Gavage 189 1.7 953.7 1.7 932.7 1.8 944.2 1.8 926.0 1.9 950.8

Subcutaneous 0.17 0.17 0.18 0.18 0.19

Gavage 189 1.5 914.8 1.6 968.0 1.6 937.4 1.7 972.5 1.7 954.5

Subcutaneous 0.15 0.16 0.16 0.17 0.17

Gavage 189 1.7 946.4 1.7 946.4 1.8 966.8 1.8 942.6 1.8 928.5

Subcutaneous 0.17 0.17 0.18 0.18 0.18

Gavage 189 1.6 940.9 1.6 958.2 1.7 969.2 1.7 961.7 1.7 946.9

Subcutaneous 0.16 0.16 0.17 0.17 0.17

60

9 072 60

59

9 069 60

9 070 60

9 065

Ensulizole

(1000 mg/kg) +  

TP (0.4 mg/kg)

59

9 066 59

9 067 59

11:46

10:14

11:01 24:00

23:24

10:56

24:35

11:02

22:4110:39

24:06

24:34

11:01

11:33 12:51

11:16 12:22 11:47

12:35 12:0111:249 071

11:12

11:31 10:50

11:43

11:5612:13

11:08 12:09 11:19 9:20

11:21 11:08

11:34

9 068

10:46 10:15

10:5011:04

11:19 11:43

23:2910:48 10:42 11:21 10:54

22:4210:35 9:1710:35 10:34 11:04 10:41

11:40 11:07

10:59 11:55

Day 11 (16 & 17 April 2012)Day 10 (15 & 16 April 2012)Day 7 (12 & 13 April 2012) Day 8 (13 & 14 April 2012)Day 6 (11 & 12 April 2012) Day 9 (14 & 15 April 2012)
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Group No.: Animal No.: 
Test Substance 

Dose Level
Dose Route

Actual Dose 

Concentration 

(mg/mL)

Age of Animal 

(PND)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received (mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received (mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received (mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received (mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received (mg/kg)

Gavage 20.688 1.4 104.0 1.4 102.4 1.5 107.0 1.5 104.1 1 5 100.5

Subcutaneous 0.14 0.14 0.15 0.15 0.15

Gavage 20.688 1.5 101.8 1 5 100.5 1.6 104.3 1.7 106.2 1.7 104.8

Subcutaneous 0.15 0.15 0.16 0.17 0.17

Gavage 20.688 1.4 105.5 1.4 103.7 1.4 101.0 1.5 104.3 1 5 101.5

Subcutaneous 0.14 0.14 0.14 0.15 0.15

Gavage 20.688 1.4 106.6 1.4 104.9 1.4 101.6 1.5 103.8 1 5 102.2

Subcutaneous 0.14 0.14 0.14 0.15 0.15
Gavage 20.688 1.5 105.3 1 5 103.4 1.6 105.9 1.6 103.3 1.7 106.4

Subcutaneous 0.15 0.15 0.16 0.16 0.17

Gavage 20.688 1.6 105.4 1.6 102.1 1.7 105.5 1.7 102.1 1.8 102.0

Subcutaneous 0.16 0.16 0.17 0.17 0.18

Gavage 20.688 1.4 105.7 1.4 103.4 1.5 106.4 1.5 104.0 1.6 106.7

Subcutaneous 0.14 0.14 0.15 0.15 0.16

Gavage 20.688 1.5 106.0 1 5 104.0 1.5 100.6 1.6 103.6 1.6 101.3

Subcutaneous 0.15 0.15 0.15 0.16 0.16

11:48 12:08

Day 1 (6 & 7 April 2012) Day 2 (7 & 8 April 2012)

10:5410:37

Day 3 (8 & 9 April 2012) Day 4 (9 & 10 April 2012) Day 5 (10 & 11 April 2012)

10:4210 073

Avobenzone

(100 mg/kg) +  

TP (0.4 mg/kg)

59 10:46 10:47

10 075

10 074 59 10:58 10 51 10:59

59 11:12 11:10 11:01

10:53 11:02

11:26 11:11 11:1911:23

11:11 11:11

10 076 59 11:24

10 077 11:28 11:3811:23 11:36

10 079 60 12:14

60 11:46

10 078 60 11:59 11:32 11:49

12:03

11:38 11:55

10 080 60 10:28 11:51 12:18 11:56

11:41

12:23

Group No.: Animal No.: 
Test Substance 

Dose Level
Dose Route

Actual Dose 

Concentration 

(mg/mL)

Age of Animal 

(PND)

Time of 

Administration 

(Hour Minute)

Volume 

Administered (mL)

Actual Dose 

Received (mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received (mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume Administered (mL)

Actual Dose 

Received 

(mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received 

(mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received 

(mg/kg)

Time of Death
Time From Last 

Administration

Gavage 20.688 1.6 104.5 1.6 102.9 1.7 106.4 1.7 104.4 1.7 102.9

Subcutaneous 0.16 0.16 0.17 0.17 0.17

Gavage 20.688 1.7 102.0 1.7 101.8 1.8 104.5 1.8 100.8 1 9 105.6

Subcutaneous 0.17 0.17 0.18 0.18 0.19

Gavage 20.688 1.6 105.8 1.6 104.4 1.6 102.9 1.7 105.6 1.7 105.5

Subcutaneous 0.16 0.16 0.16 0.17 0.17

Gavage 20.688 1.6 104.8 1.6 102.3 1.7 106.0 1.7 104.1 1.7 102.4

Subcutaneous 0.16 0.16 0.17 0.17 0.17
Gavage 20.688 1.7 104.5 1.7 103.2 1.7 101.0 1.8 104.2 1.8 101.4

Subcutaneous 0.17 0.17 0.17 0.18 0.18

Gavage 20.688 1.8 102.4 1.9 106.0 1.9 102.1 2.0 105.4 2.0 103.4

Subcutaneous 0.18 0.19 0.19 0.20 0.20

Gavage 20.688 1.6 105.3 1.6 103.8 1.6 100.5 1.6 100.9 1.7 105.0

Subcutaneous 0.16 0.16 0.16 0.16 0.17

Gavage 20.688 1.7 104.5 1.7 103.3 1.7 102.1 1.7 101.9 1.8 104.0

Subcutaneous 0.17 0.17 0.17 0.17 0.18

079 60

10 080 60

10 077 60

10 078 60

10 073

0.00

59

10 074 59

10 075 59

11:02

10:51

11:44

11:13

Day 9 (14 & 15 April 2012) Day 10 (15 & 16 April 2012)Day 8 (13 & 14 April 2012)

10:35 11:06

Day 7 (12 & 13 April 2012)

10:3610:36

Day 6 (11 & 12 April 2012)

11:22

Day 11 (16 & 17 April 2012)

10 55

22:479:2310:42

10:4610:49 23:33

11:06 10:52 11:41 11:08

10:43

24:0810:57

10:19

11:05

11:2010 076 59 11:09

10:4011:09 12:10

24:38

22:469:26

23:2710:18

11:47

11:35 11:20

11:17 11:32

11:01 11:2211 57

12:23 11:48

11:25 12:0212:3610 24:0311:05

11:33 12:52 12:14 24:3611:4911 57
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Group No.: Animal No.: 
Test Substance 

Dose Level
Dose Route

Actual Dose 

Concentration 

(mg/mL)

Age of Animal 

(PND)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received (mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received (mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received (mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received (mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received (mg/kg)

Gavage 58.910 1.5 302.3 1 5 302.0 1.5 294.8 1.6 299.0 1.6 294.4

Subcutaneous 0.15 0.15 0.15 0.16 0.16

Gavage 58.910 1.5 286.4 1 5 285.8 1.6 299.7 1.7 302.4 1.7 299.5

Subcutaneous 0.15 0.15 0.16 0.17 0.17

Gavage 58.910 1.4 299.7 1.4 293.5 1.4 285.4 1.5 297.3 1 5 288.6

Subcutaneous 0.14 0.14 0.14 0.15 0.15

Gavage 58.910 1.4 301.9 1.4 298.5 1.4 290.3 1.4 284.6 1 5 297.8

Subcutaneous 0.14 0.14 0.14 0.14 0.15
Gavage 58.910 1.4 302.0 1.4 299.6 1.5 304.1 1.5 297.0 1 5 289.2

Subcutaneous 0.14 0.14 0.15 0.15 0.15

Gavage 58.910 1.5 298.8 1 5 293.8 1.6 303.4 1.6 291.7 1.7 299.2

Subcutaneous 0.15 0.15 0.16 0.16 0.17

Gavage 58.910 1.5 291.8 1.6 303.3 1.6 291.1 1.6 286.1 1.7 295.3

Subcutaneous 0.15 0.16 0.16 0.16 0.17

Gavage 58.910 1.3 285.2 1.4 302.7 1.4 291.2 1.5 303.6 1 5 297.8

Subcutaneous 0.13 0.14 0.14 0.15 0.15

Day 4 (9 & 10 April 2012) Day 5 (10 & 11 April 2012)

11:02

10:48 10:54

Day 1 (6 & 7 April 2012) Day 2 (7 & 8 April 2012) Day 3 (8 & 9 April 2012)

087 60

10:47 10:38

10:59

11:33

12:16

10:42

11:11

11:03

11 081

Avobenzone

(320 mg/kg) +  

TP (0.4 mg/kg)

59

11 084 59

11

59

11 083 59 11:12 11:12 11:12

08211 11:0010:54 10:52

11:20

11:40

11:28

11:46

11:12

11:24 11:37

11:24

11 086 60 12:00

11:25

11 085 60

11:39

11:29

11:50 11:56

11:49 12:10

11 088 60 10:29

12:04

11:52 12:19

11:42

11:57 12:24

Group No.: Animal No.: 
Test Substance 

Dose Level
Dose Route

Actual Dose 

Concentration 

(mg/mL)

Age of Animal 

(PND)

Time of 

Administration 

(Hour Minute)

Volume 

Administered (mL)

Actual Dose 

Received (mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received (mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume Administered (mL)

Actual Dose 

Received 

(mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received 

(mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received 

(mg/kg)

Time of Death
Time From Last 

Administration

Gavage 58 910 1.6 286.6 1.7 295.1 1.7 293.0 1.8 300.7 1.8 295.7

Subcutaneous 0.16 0.17 0.17 0.18 0.18

Gavage 58 910 1.7 291.4 1.8 300.2 1.8 299.0 1.8 289.2 1 9 297.4

Subcutaneous 0.17 0.18 0.18 0.18 0.19

Gavage 58 910 1.6 298.2 1.6 289.9 1.6 292.9 1.7 296.3 1.7 293.3

Subcutaneous 0.16 0.16 0.16 0.17 0.17

Gavage 58 910 1.5 291.4 1.6 302.6 1.6 301.9 1.6 290.6 1.7 303.0

Subcutaneous 0.15 0.16 0.16 0.16 0.17
Gavage 58 910 1.5 290.4 1.5 287.4 1.6 295.9 1.6 291.8 1.6 286.5

Subcutaneous 0.15 0.15 0.16 0.16 0.16

Gavage 58 910 1.7 294.7 1.7 291.0 1.8 295.4 1.8 295.9 1.8 289.2

Subcutaneous 0.17 0.17 0.18 0.18 0.18

Gavage 58 910 1.7 288.8 1.7 288.0 1.8 295.7 1.8 290.6 1.8 288.4

Subcutaneous 0.17 0.17 0.18 0.18 0.18

Gavage 58 910 1.5 294.0 1.5 291.7 1.6 302.0 1.6 295.3 1.6 294.2

Subcutaneous 0.15 0.15 0.16 0.16 0.16
60

085 60

11 086 60

11 087 60

11 081

0.00

59

11

Day 6 (11 & 12 April 2012) Day 8 (13 & 14 April 2012) Day 9 (14 & 15 April 2012) Day 10 (15 & 16 April 2012) Day 11 (16 & 17 April 2012)Day 7 (12 & 13 April 2012)

10:38

10:57

22:499:2611:07 10:43

10:4710:44

10:3710:35

082 59

11 083 10:5859

23:36

11:07 10:52 11:42 11:09 24:1111:09

11:23 10:2310:50

10:41

11:24

11:36

11:1011 084 59

11

24:4111:02 11:59

11:10

11:5111:21

22:489:2912:11 11:21

11:50 10:2211:33 10:52 23:30

11:09

11:18 12:25

11:26 12:38

11:5312:15 11:58

11:45

11:14

12:03 11:03

12:5311:3411 088 24:39

24:06
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Group No.: Animal No.: 
Test Substance 

Dose Level
Dose Route

Actual Dose 

Concentration 

(mg/mL)

Age of Animal 

(PND)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received (mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received (mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received (mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received (mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received (mg/kg)

Gavage 209.49 1.4 1075.1 1.4 1065.7 1.4 1054.6 1.5 1078.0 1 5 1045.7

Subcutaneous 0.14 0.14 0.14 0.15 0.15

Gavage 209.49 1.3 1009.8 1 3 1015.4 1.3 1015.8 1.4 1051.6 1.4 1034.9

Subcutaneous 0.13 0.13 0.13 0.14 0.14

Gavage 209.49 1.5 1019.3 1 5 1026 2 1.6 1049.7 1.6 1020.3 1.7 1062.1

Subcutaneous 0.15 0.15 0.16 0.16 0.17

Gavage 209.49 1.5 1072.5 1 5 1065 9 1.5 1027.9 1.6 1064.1 1.6 1025.3

Subcutaneous 0.15 0.15 0.15 0.16 0.16
Gavage 209.49 1.4 1047.1 1.4 1056.1 1.4 1019.8 1.4 1066.5 1 5 1072.5

Subcutaneous 0.14 0.14 0.14 0.14 0.15

Gavage 209.49 1.3 1022.7 1.4 1084.6 1.4 1067.3 1.3 1033.1 1.4 1039.3

Subcutaneous 0.13 0..14 0.14 0.13 0.14

Gavage 209.49 1.6 1080.5 1 5 1016 3 1.6 1069.5 1.6 1066.1 1.6 1040.6

Subcutaneous 0.16 0.15 0.16 0.16 0.16

Gavage 209.49 1.5 1066.3 1 5 1035.4 1.5 1019.9 1.6 1072.2 1.6 1029.1

Subcutaneous 0.15 0.15 0.15 0.16 0.16

Day 2 (7 & 8 April 2012) Day 3 (8 & 9 April 2012) Day 4 (9 & 10 April 2012) Day 5 (10 & 11 April 2012)

10:4312 089

Avobenzone

(1000 mg/kg) +  

TP (0.4 mg/kg)

59 10:48

Day 1 (6 & 7 April 2012)

12 090 10 53 11:0159 11:01 10:55

10:39

11:04

10:49 10:56

11:12 11:03

11:13

11:38

12 091 59 11:14 11:13

11:4111:24

11:27 11:2511:29

12 093 60 11:48 11:29

11:12

12 092 59 11:20

11:41 11:57

12 095 60 12:17 11:50 12:11

60 12:01 11:33 11 52

11:43 12:05

12 094

12 096 60 12:30 11:52 12:20 11:58 12:25

Group No.: Animal No.: 
Test Substance 

Dose Level
Dose Route

Actual Dose 

Concentration 

(mg/mL)

Age of Animal 

(PND)

Time of 

Administration 

(Hour Minute)

Volume 

Administered (mL)

Actual Dose 

Received (mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received (mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume Administered (mL)

Actual Dose 

Received 

(mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received 

(mg/kg)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Actual Dose 

Received 

(mg/kg)

Time of Death
Time From Last 

Administration

Gavage 209.49 1.5 1031.3 1.6 1070.2 1.6 1075.7 1.6 1051.1 1.6 1030.4

Subcutaneous 0.15 0.16 0.16 0.16 0.16

Gavage 209.49 1.4 1015.9 1.5 1071.4 1.4 1023.3 1 5 1057.7 1 5 1028.9

Subcutaneous 0.14 0.15 0.14 0.15 0.15

Gavage 209.49 1.7 1030.2 1.8 1070.6 1.8 1049.8 1 9 1069.7 1 9 1066.8

Subcutaneous 0.17 0.18 0.18 0.19 0.19

Gavage 209.49 1.7 1075.3 1.7 1045.9 1.7 1022.2 1.8 1051.0 1.8 1031.7

Subcutaneous 0.17 0.17 0.17 0.18 0.18
Gavage 209.49 1.5 1036.1 1.5 1025.9 1.6 1062.1 1.6 1058.0 1.6 1042.9

Subcutaneous 0.15 0.15 0.16 0.16 0.16

Gavage 209.49 1.4 1012.0 1.5 1082.1 1.5 1039.1 1 5 1024 9 1 5 1022.6

Subcutaneous 0.14 0.15 0.15 0.15 0.15

Gavage 209.49 1.6 1063.4 1.6 1046.5 1.6 1042.2 1.7 1078 9 1.7 1067.5

Subcutaneous 0.16 0.16 0.16 0.17 0.17

Gavage 209.49 1.7 1055.8 1.7 1058.3 1.8 1076.8 1.8 1060.7 1.8 1065.2

Subcutaneous 0.17 0.17 0.18 0.18 0.18

095 60

12 096 60

12 092 59

12 093 60

12 089

0.00

59

12 090 59

12 091

Day 9 (14 & 15 April 2012) Day 10 (15 & 16 April 2012)Day 7 (12 & 13 April 2012) Day 8 (13 & 14 April 2012)

10:39 10:37

Day 6 (11 & 12 April 2012) Day 11 (16 & 17 April 2012)

11:10

10:44

10:44

10 58

9:31

10:52

22 5310:38

10:27 23:39

11:09 10:53 11:43 11:10

10:4811:24

24:1359

9:34

10:53 10:26

10:59

11:5511:11

11:12

23:33

11:25 24:44

22 5210:4212:12 11:37 11:22

11:18

11:02 12:00

12:0412:39

11:10

11:22

11:27

11:3412:26 11 5112 094 60

12 24:0911:13

11:5611 59 11:16

11:0411:46

24:4011:35 12:55 12:16
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Group No.: Animal No.: 
Test Substance 

Dose Level
Dose Route

Age of Animal 

(PND)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered 

(mL)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered 

(mL)
Gavage 1.5 1.5 1.5 1.5 1.6

Subcutaneous 0.15 0.15 0.15 0.15 0.16

Gavage 1.3 1.4 1.4 1.5 1.5

Subcutaneous 0.13 0.14 0.14 0.15 0.15

Gavage 1.4 1.4 1.5 1.5 1.5

Subcutaneous 0.14 0.14 0.15 0.15 0.15

Gavage 1.4 1.4 1.4 1.5 1.5

Subcutaneous 0.14 0.14 0.14 0.15 0.15
Gavage 1.4 1.4 1.5 1.5 1.5

Subcutaneous 0.14 0.14 0.15 0.15 0.15

Gavage 1.4 1.4 1.4 1.5 1.5

Subcutaneous 0.14 0.14 0.14 0.15 0.15

Gavage 1.5 1.6 1.6 1.7 1.7

Subcutaneous 0.15 0.16 0.16 0.17 0.17

Gavage 1.5 1.6 1.6 1.6 1.7

Subcutaneous 0.15 0.16 0.16 0.16 0.17

Day 5 (10 & 11 April 2012)Day 1 (6 & 7 April 2012) Day 2 (7 & 8 April 2012)

10:49

Day 3 (8 & 9 April 2012) Day 4 (9 & 10 April 2012)

11:0411:14

10:54

10:41 10:44

10:57

10:50 10:5613 097

Flutamide 

(3.0 mg/kg) + 

TP (0.4 mg/kg)

59

13 100 59

11:02

13 103 60

11:0359

11:28 11:13

13 102

098 11:05

13 099 59 11:15 11:14 11:13

13

11:31

13 101 60 11:49 11:29 11:4211:25 11:39

11:26 11:21

11:51 12:1212:18 11:43 12:06

11:4160 12:03 11:34 11:53

12:27

11:58

11:5913 104 60 12:31 11:53 12:21

Group No.: Animal No.: 
Test Substance 

Dose Level
Dose Route Age of Animal (PND)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Time of 

Administration 

(Hour:Minute)

Volume 

Administered (mL)

Time of 

Administration 

(Hour:Minute)

Volume Administered 

(mL)

Time of Administration 

(Hour:Minute)

Volume 

Administered 

(mL)

Time of Death
Time From Last 

Administration

Gavage 1.6 1.6 1.7 1.7 1.7

Subcutaneous 0.16 0.16 0.17 0.17 0.17

Gavage 1.5 1.5 1.6 1.6 1.7

Subcutaneous 0.15 0.15 0.16 0.16 0.17

Gavage 1.5 1.6 1.6 1.6 1.6

Subcutaneous 0.15 0.16 0.16 0.16 0.16

Gavage 1.5 1.5 1.5 1.6 1.6

Subcutaneous 0.15 0.15 0.15 0.16 0.16
Gavage 1.6 1.5 1.6 1.6 1.7

Subcutaneous 0.16 0.15 0.16 0.16 0.17

Gavage 1.5 1.5 1.6 1.6 1.6

Subcutaneous 0.15 0.15 0.16 0.16 0.16

Gavage 1.8 1.8 1.9 1.9 1.9

Subcutaneous 0.18 0.18 0.19 0.19 0.19

Gavage 1.7 1.7 1.8 1.8 1.8

Subcutaneous 0.17 0.17 0.18 0.18 0.18

103 60

13 104 60

13 100 59

13 101 60

13 097

0.00

59

13 098 59

13 102 60

13

13 099 59

Day 6 (11 & 12 April 2012) Day 7 (12 & 13 April 2012) Day 8 (13 & 14 April 2012) Day 10 (15 & 16 April 2012) Day 11 (16 & 17 April 2012)Day 9 (14 & 15 April 2012)

11:11

10:4510:53

10:39 22:579:36

11:27 10:3310:59 10:49

10:3910:38 10:45

23:44

11:10 10:53 11:44 11:12 24:1611:00 11:16

11:12

22:54

11:58

10:43

11:26 24:4611:03 12:01

11:11 11:38

11:24

9:3712:14 11:24

12:26 11:52 10:2911:36 10:54

11:36

11:27 12:40

12:56

11:19

11:17

11:4712:05

23:35

11:16

11:59 24:42

24:1111:05

12:18 12:00
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Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 Day 8 Day 9 Day 10 Final

Group No.: Animal No.: Sex
Test Substance 

Dose Level

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

1 001 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

1 002 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

1 003 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

1 004 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

1 005 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

1 006 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

1 007 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

1 008 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

Corn Oil Control

Group No.: Animal No.: Sex
Test Substance 

Dose Level

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

2 009 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal
2 010 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

2 011 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

2 012 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

2 013 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

2 014 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

2 015 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

2 016 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

Ensulizole  

(320 mg/kg)

Group No.: Animal No.: Sex
Test Substance 

Dose Level

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

3 017 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal
3 018 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

3 019 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

3 020 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

3 021 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

3 022 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

3 023 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

3 024 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

Ensulizole

 (1000 mg/kg)

ILS, Inc. Study No.: N135-248; The Hershberger Bioassay for Ensulizole and Avobenzone 
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Group No.: Animal No.: Sex
Test Substance 

Dose Level

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

4 025 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal
4 026 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal
4 027 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal
4 028 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal
4 029 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal
4 030 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal
4 031 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal
4 032 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

Avobenzone

 (320 mg/kg)

Group No.: Animal No.: Sex
Test Substance 

Dose Level

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

5 033 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal
5 034 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

5 035 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

5 036 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

5 037 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

5 038 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal
5 039 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal
5 040 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

Avobenzone

 (1000 mg/kg)

Group No.: Animal No.: Sex
Test Substance 

Dose Level

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

6 041 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal
6 042 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

6 043 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

6 044 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

6 045 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

6 046 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

6 047 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

6 048 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

Corn Oil Control 

(0 mg/kg) + 

TP (0.4 mg/kg)

ILS, Inc. Study No.: N135-248; The Hershberger Bioassay for Ensulizole and Avobenzone 
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Group No.: Animal No.: Sex
Test Substance 

Dose Level

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

7 049 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal
7 050 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

7 051 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

7 052 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

7 053 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

7 054 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

7 055 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

7 056 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

Ensulizole

(100 mg/kg) +  

TP (0.4 mg/kg)

Group No.: Animal No.: Sex
Test Substance 

Dose Level

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

8 057 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal
8 058 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

8 059 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

8 060 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

8 061 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

8 062 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

8 063 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

8 064 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

Ensulizole

(320 mg/kg) +  

TP (0.4 mg/kg)

Group No.: Animal No.: Sex
Test Substance 

Dose Level

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

9 065 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal
9 066 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

9 067 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

9 068 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

9 069 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

9 070 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

9 071 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

9 072 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

Ensulizole

(1000 mg/kg) +  

TP (0.4 mg/kg)

ILS, Inc. Study No.: N135-248; The Hershberger Bioassay for Ensulizole and Avobenzone 
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Group No.: Animal No.: Sex
Test Substance 

Dose Level

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

10 073 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal
10 074 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

10 075 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

10 076 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

10 077 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

10 078 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

10 079 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

10 080 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

Avobenzone

(100 mg/kg) +  

TP (0.4 mg/kg)

Group No.: Animal No.: Sex
Test Substance 

Dose Level

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

11 081 M Normal Normal Normal Normal Normal Nomal Normal Normal Normal Normal Normal
11 082 M Normal Normal Normal Normal Normal Nomal Normal Normal Normal Normal Normal

11 083 M Normal Normal Normal Normal Normal Nomal Normal Normal Normal Normal Normal

11 084 M Normal Normal Normal Normal Normal Nomal Normal Normal Normal Normal Normal

11 085 M Normal Normal Normal Normal Normal Nomal Normal Normal Normal Normal Normal

11 086 M Normal Normal Normal Normal Normal Nomal Normal Normal Normal Normal Normal

11 087 M Normal Normal Normal Normal Normal Nomal Normal Normal Normal Normal Normal

11 088 M Normal Normal Normal Normal Normal Nomal Normal Normal Normal Normal Normal

Avobenzone

(320 mg/kg) +  

TP (0.4 mg/kg)

Group No.: Animal No.: Sex
Test Substance 

Dose Level

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

12 089 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal
12 090 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

12 091 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

12 092 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

12 093 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

12 094 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

12 095 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

12 096 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

Avobenzone

(1000 mg/kg) +  

TP (0.4 mg/kg)

Group No.: Animal No.: Sex
Test Substance 

Dose Level

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

Clinical

Observation

13 097 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

13 098
M

Normal Normal Normal Normal Normal Normal Normal Normal Normal
Scab(near left 

eye)

Scab(near left 

and right eye)

13 099 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

13 100 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

13 101 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

13 102 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

13 103 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

13 104 M Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

Flutamide 

(3.0 mg/kg) + 

TP (0.4 mg/kg)

ILS, Inc. Study No.: N135-248; The Hershberger Bioassay for Ensulizole and Avobenzone 

Clinical Observations 

Page 111 of 146
 



          

 ___________________________________________________________________________________   
 

   

 

 

 

 

 

 

 

 

 

ILS, Inc. Study No.: N135-248; The Hershberger Bioassay for Ensulizole and Avobenzone 

Appendix V:
 

Body Weight Data
 

Page 112 of 146
 



          

 __________________________________________________________________________________________________________________   
 

   

 
 

 
 

 

 
 

 

 
  

Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 Day 8 Day 9 Day 10 Final

Group No.: Animal No.: Sex
Test Substance 

Dose Level

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)
Body Weight Gain (g)

1 001 M 316.6 317.4 325.8 333.1 337.2 342.3 342.4 342.3 358.2 359.2 360.0 43.4

1 002 M 249.7 255.0 261.0 267.3 269.8 275.1 277.2 275.0 285.1 288.5 281.9 32.2

1 003 M 275.2 278.3 286.7 295.3 294.5 304.1 306.1 300.1 309.8 315.7 315.2 40.0

1 004 M 287.9 288.2 297.5 305.7 305.5 314.4 320.3 316.3 328.1 333.9 334.5 46.6

1 005 M 297.5 303.8 313.2 312.1 316.9 327.5 323.9 330.4 337.5 337.7 342.7 45.2

1 006 M 300.4 304.0 319.7 313.1 320.8 328.3 324.9 338.1 343.7 348.5 346.7 46.3

1 007 M 286.5 294.2 297.8 299.9 304.3 306.4 306.6 315.6 317.2 321.9 320.0 33.5

1 008 M 273.3 275.5 278.2 281.4 287.2 286.6 286.9 293.5 298.3 298.9 299.0 25.7

Mean 285.9 289.6 297.5 301.0 304.5 310.6 311.0 313.9 322.2 325.5 325.0 39.1

SD 20.3 19.7 21.9 20.3 21.0 22.4 21.4 23.3 24.4 24.1 26.1 7.8

Corn Oil Control

Group No.: Animal No.: Sex
Test Substance 

Dose Level

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)
Body Weight Gain (g)

2 009 M 293.0 297.3 302.5 309.6 312.2 315.0 323.4 323.2 331.2 333.7 335.3 42.3

2 010 M 285.5 287.9 294.5 302.2 308.5 312.4 314.8 317.0 324.3 323.4 325.1 39.6

2 011 M 283.9 285.5 292.8 301.1 304.2 311.5 313.5 313.3 324.2 326.2 334.8 50.9

2 012 M 255.2 259.4 264.5 269.0 269.8 272.5 278.5 278.9 280.8 281.3 385.7 130.5

2 013 M 294.0 297.2 304.5 313.4 316.5 321.9 320.6 329.7 332.8 336.7 340.7 46.7

2 014 M 281.5 283.0 282.6 288.4 292.2 297.2 295.9 304.4 308.8 312.6 315.5 34.0

2 015 M 330.6 330.6 342.1 347.1 354.8 355.3 358.6 368.9 372.9 379.0 380.5 49.9

2 016 M 274.5 282.0 290.6 296.2 298.8 304.9 306.1 316.1 323.0 320.0 324.6 50.1

Mean 287.3 290.4 296.8 303.4 307.1 311.3 313.9 318.9 324.8 326.6 342.8 55.5

SD 21.4 20.1 22.2 22.4 24.1 23.3 23.2 25.3 25.7 27.3 26.1 30.9

% of Control 100.5 100.3 99.8 100.8 100.9 100.2 100.9 101.6 100.8 100.3 105.5

Ensulizole  

(320 mg/kg)

Group No.: Animal No.: Sex
Test Substance 

Dose Level

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)
Body Weight Gain (g)

3 017 M 279.4 280.5 287.7 293.7 292.0 300.3 302.9 303.6 312.0 315.7 315.3 35.9

3 018 M 320.2 324.9 331.1 337.4 344.7 353.3 354.8 358.1 369.5 373.1 377.4 57.2

3 019 M 280.7 276.6 281.3 287.6 290.0 294.0 296.5 294.8 304.1 305.6 305.1 24.4

3 020 M 273.2 272.6 277.7 285.7 287.6 289.4 293.5 295.2 301.7 304.5 307.9 34.7

3 021 M 257.6 260.3 262.7 265.6 268.6 272.7 269.4 277.1 279.4 281.8 279.3 21.7

3 022 M 302.9 304.9 313.3 315.3 318.9 324.2 322.7 331.1 335.7 337.9 341.2 38.3

3 023 M 280.8 281.2 288.4 289.5 292.5 297.2 297.9 301.4 303.4 304.4 305.6 24.8

3 024 M 307.2 305.8 317.5 319.2 320.5 324.7 331.2 336.1 340.4 341.3 347.2 40.0

Mean 287.8 288.4 295.0 299.3 301.9 307.0 308.6 312.2 318.3 320.5 322.4 34.6

SD 20.5 21.4 23.2 23.0 24.2 25.5 26.5 26.9 28.4 28.7 30.9 11.5

% of Control 100.7 99.6 99.2 99.4 99.1 98.8 99.2 99.4 98.8 98.5 99.2

Ensulizole

 (1000 mg/kg)
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Group No.: Animal No.: Sex
Test Substance 

Dose Level

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)
Body Weight Gain (g)

4 025 M 257.9 259.9 264.5 273.5 277.2 284.2 290.1 282.5 300.7 299.9 304.4 46.5

4 026 M 268.4 274.6 277.0 284.4 289.2 291.3 290.2 285.4 294.5 301.2 295.0 26.6

4 027 M 315.9 317.2 318.8 329.4 335.3 340.7 344.5 347.4 356.1 360.5 361.0 45.1

4 028 M 296.7 300.8 300.0 308.8 309.8 309.5 314.6 315.0 317.0 317.9 317.5 20.8

4 029 M 283.9 286.0 295.3 292.0 297.6 297.1 299.2 300.1 302.6 304.6 305.9 22.0

4 030 M 290.3 294.2 301.4 299.7 304.1 308.0 302.6 310.2 314.8 319.9 317.0 26.7

4 031 M 275.5 280.8 286.1 289.8 289.6 297.5 299.6 300.5 305.7 308.6 314.4 38.9

4 032 M 296.0 298.2 304.8 304.1 308.1 316.9 316.4 321.8 320.7 322.9 326.4 30.4

Mean 285.6 289.0 293.5 297.7 301.4 305.7 307.2 307.9 314.0 316.9 317.7 32.1

SD 18.3 17.6 17.1 17.0 17.6 17.7 17.9 21.0 19.2 19.6 20.0 10.1

% of Control 99.9 99.8 98.7 98.9 99.0 98.4 98.8 98.1 97.4 97.4 97.8

Avobenzone

 (320 mg/kg)

Group No.: Animal No.: Sex
Test Substance 

Dose Level

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)
Body Weight Gain (g)

5 033 M 317.6 311.7 314.7 319.4 325.3 332.1 339.7 337.9 346.3 351.3 351.7 34.1

5 034 M 276.2 276.6 280.4 281.9 287.2 289.4 289.9 290.6 298.1 302.1 302.9 26.7

5 035 M 280.6 280.4 285.0 289.4 294.0 297.7 305.4 299.7 304.5 307.3 312.6 32.0

5 036 M 281.5 281.5 284.4 290.2 295.3 299.2 303.7 302.5 310.8 313.6 318.5 37.0

5 037 M 310.4 310.2 320.4 328.8 335.3 334.6 338.6 345.1 349.7 350.1 352.4 42.0

5 038 M 299.9 302.9 308.9 317.0 318.2 315.6 318.7 331.8 337.1 339.0 338.7 38.8

5 039 M 273.2 269.5 284.7 286.5 286.1 285.2 289.7 294.1 295.8 300.7 306.8 33.6

5 040 M 262.4 261.5 264.1 264.9 268.9 267.4 267.4 272.1 275.7 271.3 273.1 10.7

Mean 287.7 286.8 292.8 297.3 301.3 302.7 306.6 309.2 314.8 316.9 319.6 31.9

SD 19.4 19.0 19.5 22.0 22.6 23.3 25.0 25.9 26.7 27.9 27.1 9.7

% of Control 100.6 99.0 98.4 98.8 98.9 97.4 98.6 98.5 97.7 97.4 98.3

Avobenzone

 (1000 mg/kg)

Group No.: Animal No.: Sex
Test Substance 

Dose Level

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)
Body Weight Gain (g)

6 041 M 305.2 305.9 315.5 329.2 332.3 344.3 347.8 350.2 357.5 361.8 365.4 60.2

6 042 M 256.6 257.8 265.6 273.3 287.7 295.1 298.1 300.9 307.8 313.4 314.6 58.0

6 043 M 273.0 276.1 268.8 292.6 296.1 303.3 312.9 312.6 324.9 329.1 334.5 61.5

6 044 M 296.6 303.6 291.0 318.3 322.4 333.5 342.6 349.0 361.9 368.4 373.1 76.5

6 045 M 297.1 297.7 309.2 313.6 327.7 336.6 337.4 345.4 350.3 356.3 356.5 59.4

6 046 M 296.1 298.3 307.5 316.9 327.1 335.4 341.6 349.0 357.7 365.4 367.1 71.0

6 047 M 275.5 281.9 294.7 306.1 317.7 326.6 335.2 346.2 355.7 359.2 360.9 85.4

6 048 M 288.7 297.2 304.5 313.5 321.2 328.3 329.1 339.6 342.3 349.0 349.5 60.8

Mean 286.1 289.8 294.6 307.9 316.5 325.4 330.6 336.6 344.8 350.3 352.7 66.6

SD 16.3 16.5 18.6 17.5 16.0 17.2 16.9 19.0 19.1 19.3 19.5 10.0

Corn Oil Control 

(0 mg/kg) + 

TP (0.4 mg/kg)
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Group No.: Animal No.: Sex
Test Substance 

Dose Level

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)
Body Weight Gain (g)

7 049 M 266.8 272.8 277.2 288.7 294.5 303.6 310.6 312.0 326.2 331.3 333.7 66.9

7 050 M 308.1 307.5 313.1 325.0 335.5 341.8 353.4 344.6 357.5 366.1 366.1 58.0

7 051 M 265.5 265.5 277.1 288.3 297.2 306.7 317.4 313.0 327.2 342.3 343.1 77.6

7 052 M 297.6 304.6 312.0 319.8 329.8 338.5 349.6 350.3 360.7 370.2 374.3 76.7

7 053 M 299.4 302.0 314.3 325.0 335.6 345.2 352.5 364.0 372.5 373.0 379.2 79.8

7 054 M 290.3 295.3 303.6 310.2 323.9 327.0 332.5 344.9 351.6 361.2 363.3 73.0

7 055 M 297.7 297.5 310.4 313.4 323.7 330.6 334.7 344.7 347.6 353.1 356.4 58.7

7 056 M 277.9 279.4 288.3 291.5 302.1 304.6 309.5 314.6 320.9 325.6 329.5 51.6

Mean 287.9 290.6 299.5 307.7 317.8 324.8 332.5 336.0 345.5 352.9 355.7 67.8

SD 16.0 15.8 16.1 16.0 17.2 17.4 18.4 19.9 18.7 18.0 18.5 10.6

% of Control 100.6 100.3 101.7 99.9 100.4 99.8 100.6 99.8 100.2 100.7 100.9

Ensulizole

(100 mg/kg) +  

TP (0.4 mg/kg)

Group No.: Animal No.: Sex
Test Substance 

Dose Level

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)
Body Weight Gain (g)

8 057 M 256.5 261.3 271.7 278.0 288.6 300.0 308.7 316.7 326.6 333.7 337.9 81.4

8 058 M 310.9 314.2 324.8 340.6 349.4 361.0 369.0 375.6 395.4 400.9 407.1 96.2

8 059 M 289.7 295.3 302.4 310.9 321.6 331.2 338.3 337.2 357.1 365.9 368.3 78.6

8 060 M 279.3 286.6 294.3 297.8 313.7 319.2 330.2 335.4 346.5 354.6 355.9 76.6

8 061 M 291.5 300.2 302.8 312.9 323.7 326.4 333.0 341.8 347.8 356.2 357.1 65.6

8 062 M 299.3 304.8 320.1 324.9 331.0 336.3 346.1 355.2 362.7 369.2 372.3 73.0

8 063 M 286.1 295.4 306.4 311.7 316.3 322.3 326.8 333.7 340.8 345.2 345.6 59.5

8 064 M 272.4 281.8 295.8 304.6 319.1 328.8 335.1 345.6 355.6 364.0 371.9 99.5

Mean 285.7 292.5 302.3 310.2 320.4 328.2 335.9 342.7 354.1 361.2 364.5 78.8

SD 16.6 16.1 16.4 18.4 17.1 17.2 17.2 17.3 20.1 19.8 21.2 13.7

% of Control 99.9 100.9 102.6 100.7 101.2 100.8 101.6 101.8 102.7 103.1 103.3

Ensulizole

(320 mg/kg) +  

TP (0.4 mg/kg)

Group No.: Animal No.: Sex
Test Substance 

Dose Level

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)
Body Weight Gain (g)

9 065 M 297.3 301.1 305.3 319.6 329.9 337.7 348.3 353.5 363.2 374.4 378.1 80.8

9 066 M 298.8 302.9 307.2 318.9 325.2 334.4 344.6 348.1 355.5 364.2 369.9 71.1

9 067 M 276.7 280.4 288.6 298.9 304.1 310.4 312.9 313.1 323.9 326.1 331.9 55.2

9 68# M 269.3 274.8 282.7 293.4 301.6 310.9 322.2 323.9 335.2 342.7

9 069 M 281.5 288.6 303.8 317.1 329.5 336.9 344.5 360.3 367.4 377.7 385.1 103.6

9 070 M 268.3 274.7 287.6 296.6 304.3 309.9 312.4 322.6 330.4 336.6 338.3 70.0

9 071 M 304.7 306.1 314.7 318.1 330.1 339.5 339.5 351.9 360.9 366.4 368.4 63.7

9 072 M 293.3 295.7 307.1 310.7 316.1 321.4 315.6 331.5 334.1 339.3 340.9 47.6

Mean 286.2 290.5 299.6 309.2 317.6 325.1 330.0 338.1 346.3 353.4 358.9 70.3

SD 14.1 12.8 11.6 11.1 12.7 13.4 15.7 17.4 17.1 19.5 21.4 18.3

% of Control 100.0 100.3 101.7 100.4 100.3 99.9 99.8 100.4 100.5 100.9 101.8

#Final body weight and body weight gain removed due to possible recording error and excluded from statistical analysis

Ensulizole

(1000 mg/kg) +  

TP (0.4 mg/kg)
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Group No.: Animal No.: Sex
Test Substance 

Dose Level

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)
Body Weight Gain (g)

10 073 M 278.4 282.9 290.0 298.1 308.7 316.7 321.7 330.5 336.8 341.7 349.3 70.9

10 074 M 304.8 308.8 317.3 331.3 335.5 344.9 345.5 356.3 369.4 372.3 376.3 71.5

10 075 M 274.5 279.3 286.7 297.6 305.6 313.0 317.0 321.6 333.1 333.5 337.4 62.9

10 076 M 271.7 276.2 285.0 298.9 303.7 315.7 323.5 331.7 338.0 343.6 339.5 67.8

10 077 M 294.7 300.0 312.5 320.4 330.4 336.5 340.8 348.2 357.4 367.3 373.0 78.3

10 078 M 314.1 324.1 333.5 344.3 365.2 363.8 370.9 385.1 392.7 400.3 407.4 93.3

10 079 M 273.9 280.0 291.7 298.5 310.1 314.3 319.0 329.2 328.2 334.9 339.7 65.8

10 080 M 292.8 298.5 308.4 319.4 326.6 336.4 340.4 344.5 345.2 357.9 359.6 66.8

Mean 288.1 293.7 303.1 313.6 323.2 330.2 334.9 343.4 350.1 356.4 360.3 72.2

SD 15.9 17.0 17.5 18.0 20.9 18.4 18.3 20.4 21.9 22.9 24.3 9.7

% of Control 100.7 101.4 102.9 101.8 102.1 101.5 101.3 102.0 101.5 101.7 102.1

Avobenzone

(100 mg/kg) +  

TP (0.4 mg/kg)

Group No.: Animal No.: Sex
Test Substance 

Dose Level

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)
Body Weight Gain (g)

11 081 M 292.3 292.6 299.7 315.2 320.2 328.9 339.4 341.8 352.6 358.6 359.1 66.8

11 082 M 308.5 309.2 314.5 331.2 334.4 343.7 353.2 354.6 366.7 376.4 384.1 75.6

11 083 M 275.2 281.0 289.0 297.2 306.2 316.1 325.1 321.8 338.0 341.4 343.8 68.6

11 084 M 273.2 276.3 284.1 289.8 296.7 303.2 311.5 312.2 324.3 330.5 336.4 63.2

11 085 M 273.1 275.3 290.6 297.5 305.5 304.3 307.5 318.5 323.0 329.0 330.2 57.1

11 086 M 295.7 300.8 310.7 323.1 334.7 339.8 344.2 359.0 358.3 366.7 370.0 74.3

11 087 M 302.8 310.8 323.8 329.5 339.1 346.8 347.7 358.6 364.9 367.7 374.9 72.1

11 088 M 268.5 272.5 283.2 291.1 296.7 300.6 302.9 312.1 319.2 320.4 323.9 55.4

Mean 286.2 289.8 299.5 309.3 316.7 322.9 328.9 334.8 343.4 348.8 352.8 66.6

SD 15.5 15.7 15.3 17.4 17.7 19.3 19.8 20.9 19.7 21.1 22.4 7.6

% of Control 100.0 100.0 101.6 100.5 100.1 99.2 99.5 99.5 99.6 99.6 100.0

Avobenzone

(320 mg/kg) +  

TP (0.4 mg/kg)

Group No.: Animal No.: Sex
Test Substance 

Dose Level

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)
Body Weight Gain (g)

12 089 M 272.8 275.2 278.1 291.5 300.5 304.7 313.2 311.6 318.9 325.3 330.3 57.5

12 090 M 269.7 268.2 268.1 278.9 283.4 288.7 293.3 286.6 297.1 305.4 310.0 40.3

12 091 M 308.3 306.2 319.3 328.5 335.3 345.7 352.2 359.2 372.1 373.1 380.3 72.0

12 092 M 293.0 294.8 305.7 315.0 326.9 331.2 340.5 348.4 358.8 365.5 374.5 81.5

12 093 M 280.1 277.7 287.6 275.0 293.0 303.3 306.3 315.6 316.8 321.4 327.9 47.8

12 094 M 266.3 270.4 274.8 263.6 282.2 289.8 290.4 302.4 306.6 307.3 311.6 45.3

12 095 M 310.2 309.2 313.4 314.4 322.1 315.2 320.3 321.6 330.1 333.6 341.1 30.9

12 096 M 294.7 303.5 308.1 312.6 325.7 337.3 336.5 350.2 355.5 354.0 358.0 63.3

Mean 286.9 288.2 294.4 297.4 308.6 314.5 319.1 324.5 332.0 335.7 341.7 54.8

SD 17.2 17.1 19.6 23.4 21.3 21.6 22.5 25.7 27.1 25.8 26.9 16.9

% of Control 100.3 99.4 99.9 96.6 97.5 96.7 96.5 96.4 96.3 95.8 96.9

Avobenzone

(1000 mg/kg) +  

TP (0.4 mg/kg)

Group No.: Animal No.: Sex
Test Substance 

Dose Level

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)

Body

Weight (g)
Body Weight Gain (g)

13 097 M 290.3 291.7 300.2 308.1 316.6 325.1 326.0 331.9 343.5 348.6 351.2 60.9

13 098 M 268.8 271.5 278.9 291.2 298.7 306.4 308.4 314.0 327.3 333.1 338.3 69.5

13 099 M 287.3 285.9 293.3 299.2 303.6 308.5 312.5 315.7 324.4 329.2 333.2 45.9

13 100 M 274.9 279.1 288.8 293.2 292.3 299.5 302.4 307.0 310.7 314.6 316.9 42.0

13 101 M 277.9 285.2 292.4 301.7 303.8 310.3 309.5 321.7 324.3 331.4 331.8 53.9

13 102 M 270.7 274.5 285.9 291.3 296.3 306.5 307.9 319.2 320.2 326.0 329.2 58.5

13 103 M 307.3 314.4 328.4 335.4 344.7 357.2 354.2 371.1 380.4 381.9 385.4 78.1

13 104 M 303.2 310.0 318.2 328.2 335.4 345.5 340.9 360.5 365.5 368.1 370.4 67.2

Mean 285.1 289.0 298.3 306.0 311.4 319.9 320.2 330.1 337.0 341.6 344.6 59.5

SD 14.5 15.7 16.8 17.0 19.2 21.0 18.5 23.3 24.3 22.9 23.0 12.1

% of Control 99.6 99.7 101.2 99.4 98.4 98.3 96.9 98.1 97.8 97.5 97.7

Flutamide 

(3.0 mg/kg) + 

TP (0.4 mg/kg)
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Group 

No.:

Animal 

No.:
Sex

Test Substance 

Dose Level

Final Body 

Weight (g)

Glans Penis 

Weight (g)

Ventral Prostate 

Weight (g)

Seminal Vesicle 

Weight (g)

 Cowper's Gland 

Weight (g)
LABC Weight (g)

1 001 M 360.0 0.0629 0.0311 0.0670 0.0118 0.2143
1 002 M 281.9 0.0595 0.0387 0.0575 0.0095 0.1051
1 003 M 315.2 0.0626 0.0192 0.0666 0.0035 0.1611
1 004 M 334.5 0.0574 0.0205 0.0588 0.0074 0.0982
1 005 M 342.7 0.0487 0.0219 0.0648 0.0116 0.1150
1 006 M 346.7 0.0627 0.0264 0.0615 0.0063 0.1120

1 007 M 320.0 0.0659 0.0210 0.0563 0.0065 0.1494

1 008 M 299.0 0.0535 0.0239 0.0670 0.0061 0.1164

Mean 325.0 0.0592 0.0253 0.0624 0.0078 0.1339

SD 26.1 0.0057 0.0066 0.0045 0.0029 0.0391

CV 8.0 9.7 26.1 7.2 37.0 29.2

Group 

No.:

Animal 

No.:
Sex

Test Substance 

Dose Level

Final Body 

Weight (g)

Glans Penis 

Weight (g)

Ventral Prostate 

Weight (g)

Seminal Vesicle 

Weight (g)

 Cowper's Gland 

Weight (g)
LABC Weight (g)

2 009 M 335.3 0.0662 0.0218 0.0674 0.0052 0.1714
2 010 M 325.1 0.0627 0.0247 0.0661 0.0071 0.1438
2 011 M 334.8 0.0642 0.0227 0.0762 0.0054 0.1494
2 012 M 385.7 0.0598 0.0126 0.0496 0.0074 0.1291
2 013 M 340.7 0.0620 0.0188 0.0463 0.0132 0.1336
2 014 M 315.5 0.0587 0.0150 0.0501 0.0049 0.1359

2 015 M 380.5 0.0515 0.0183 0.0690 0.0072 0.1444

2 016 M 324.6 0.0632 0.0187 0.0572 0.0090 0.1550

Mean 342.8 0.0610 0.0191 0.0602 0.0074 0.1453

SD 26.1 0.0045 0.0040 0.0109 0.0027 0.0135

CV 7.6 7.4 20.9 18.1 36.5 9.3

Group 

No.:

Animal 

No.:
Sex

Test Substance 

Dose Level

Final Body 

Weight (g)

Glans Penis 

Weight (g)

Ventral Prostate 

Weight (g)

Seminal Vesicle 

Weight (g)

 Cowper's Gland 

Weight (g)
LABC Weight (g)

3 017 M 315.3 0.0660 0.0191 0.0678 0.0056 0.1364
3 018 M 377.4 0.0745 0.0184 0.0774 0.0091 0.1913
3 019 M 305.1 0.0622 0.0143 0.0618 0.0095 0.1515
3 020 M 307.9 0.0564 0.0350 0.0550 0.0084 0.1290
3 021 M 279.3 0.0550 0.0206 0.0532 0.0068 0.1175
3 022 M 341.2 0.0578 0.0193 0.0621 0.0056 0.1220

3 023 M 305.6 0.0657 0.0250 0.0834 0.0059 0.1473

3 024 M 347.2 0.0684 0.0207 0.0722 0.0090 0.1295

Mean 322.4 0.0633 0.0216 0.0666 0.0075 0.1406

SD 30.9 0.0067 0.0062 0.0106 0.0017 0.0236

CV 9.6 10.6 28.7 15.9 22.5 16.8

Corn Oil Control

Ensulizole  

(320 mg/kg)

Ensulizole

 (1000 mg/kg)
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Group 

No.:

Animal 

No.:
Sex

Test Substance 

Dose Level

Final Body 

Weight (g)

Glans Penis 

Weight (g)

Ventral Prostate 

Weight (g)

Seminal Vesicle 

Weight (g)

 Cowper's Gland 

Weight (g)
LABC Weight (g)

4 025 M 304.4 0.0591 0.0166 0.0537 0.0065 0.1387
4 026 M 295.0 0.0560 0.0166 0.0394 0.0062 0.1705
4 027 M 361.0 0.0698 0.0179 0.0701 0.0073 0.1528
4 028 M 317.5 0.0626 0.0194 0.0805 0.0111 0.2408
4 029 M 305.9 0.0567 0.0172 0.0548 0.0043 0.0870
4 030 M 317.0 0.0593 0.0221 0.0576 0.0071 0.1572

4 031 M 314.4 0.0618 0.0227 0.0484 0.0068 0.1274

4 032 M 326.4 0.0602 0.0221 0.0621 0.0132 0.1180

Mean 317.7 0.0607 0.0193 0.0583 0.0078 0.1491

SD 20.0 0.0043 0.0026 0.0127 0.0029 0.0453

CV 6.3 7.1 13.6 21.8 36.9 30.4

Group 

No.:

Animal 

No.:
Sex

Test Substance 

Dose Level

Final Body 

Weight (g)

Glans Penis 

Weight (g)

Ventral Prostate 

Weight (g)

Seminal Vesicle 

Weight (g)

 Cowper's Gland 

Weight (g)
LABC Weight (g)

5 033 M 351.7 0.0649 0.0239 0.0631 0.0077 0.1990
5 034 M 302.9 0.0569 0.0132 0.0492 0.0081 0.1148
5 035 M 312.6 0.0651 0.0248 0.0621 0.0068 0.1308
5 036 M 318.5 0.0582 0.0170 0.0627 0.0061 0.1325
5 037 M 352.4 0.0583 0.0192 0.0618 0.0059 0.1427
5 038 M 338.7 0.0528 0.0238 0.0543 0.0047 0.1337

5 039 M 306.8 0.0565 0.0158 0.0562 0.0039 0.1140

5 040 M 273.1 0.0662 0.0274 0.0729 0.0070 0.1467

Mean 319.6 0.0599 0.0206 0.0603 0.0063 0.1393

SD 27.1 0.0049 0.0050 0.0071 0.0014 0.0268

CV 8.5 8.2 24.4 11.8 22.9 19.2

Group 

No.:

Animal 

No.:
Sex

Test Substance 

Dose Level

Final Body 

Weight (g)

Glans Penis 

Weight (g)

Ventral Prostate 

Weight (g)

Seminal Vesicle 

Weight (g)

 Cowper's Gland 

Weight (g)
LABC Weight (g)

6 041 M 365.4 0.1105 0.1516 0.9070 0.0448 0.4590
6 042 M 314.6 0.1008 0.1212 0.9124 0.0544 0.3743
6 043 M 334.5 0.0966 0.2098 0.6507 0.0451 0.4774
6 044 M 373.1 0.1014 0.2137 0.8760 0.0720 0.4928
6 045 M 356.5 0.0881 0.1798 0.7157 0.0306 0.4079
6 046 M 367.1 0.0927 0.1849 0.6690 0.0397 0.3597

6 047 M 360.9 0.1015 0.1871 0.5248 0.0377 0.4090

6 048 M 349.5 0.1071 0.1630 0.8652 0.0344 0.5442

Mean 352.7 0.0998 0.1764 0.7651 0.0448 0.4405

SD 19.5 0.0073 0.0306 0.1447 0.0132 0.0634

CV 5.5 7.3 17.3 18.9 29.4 14.4

Avobenzone

 (320 mg/kg)

Avobenzone

 (1000 mg/kg)

Corn Oil Control 

(0 mg/kg) + 

TP (0.4 mg/kg)
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Group 

No.:

Animal 

No.:
Sex

Test Substance 

Dose Level

Final Body 

Weight (g)

Glans Penis 

Weight (g)

Ventral Prostate 

Weight (g)

Seminal Vesicle 

Weight (g)

 Cowper's Gland 

Weight (g)
LABC Weight (g)

7 049 M 333.7 0.0995 0.2148 0.8395 0.0480 0.3721

7 050 M 366.1 0.1065 0.2763 0.7890 0.0309 0.4308

7 051 M 343.1 0.0947 0.1680 0.7569 0.0449 0.4394

7 052 M 374.3 0.1071 0.2472 0.8895 0.0513 0.4132

7 053 M 379.2 0.1008 0.2614 0.9162 0.0568 0.4679

7 054 M 363.3 0.0922 0.2270 0.8886 0.0530 0.5132

7 055 M 356.4 0.0944 0.2111 0.5301 0.0343 0.3438

7 056 M 329.5 0.0996 0.2257 0.8309 0.0566 0.4090

Mean 355.7 0.0994 0.2289 0.8051 0.0470 0.4237

SD 18.5 0.0055 0.0335 0.1233 0.0098 0.0530

CV 5.2 5.5 14.7 15.3 20.8 12.5

Group 

No.:

Animal 

No.:
Sex

Test Substance 

Dose Level

Final Body 

Weight (g)

Glans Penis 

Weight (g)

Ventral Prostate 

Weight (g)

Seminal Vesicle 

Weight (g)

 Cowper's Gland 

Weight (g)
LABC Weight (g)

8 057 M 337.9 0.0956 0.2192 0.7091 0.0434 0.4374
8 058 M 407.1 0.1076 0.2401 0.8057 0.0526 0.4932
8 059 M 368.3 0.1012 0.2058 0.8758 0.0667 0.4325
8 060 M 355.9 0.0930 0.1992 0.8836 0.0553 0.4190
8 061 M 357.1 0.1007 0.1917 0.8790 0.0523 0.4699
8 062 M 372.3 0.1037 0.2664 1.0561 0.0680 0.4820

8 063 M 345.6 0.0959 0.1944 0.8177 0.0445 0.3396

8 064 M 371.9 0.0960 0.2177 0.8492 0.0493 0.4790

Mean 364.5 0.0992 0.2168 0.8595 0.0540 0.4441

SD 21.2 0.0049 0.0256 0.0980 0.0092 0.0499

CV 5.8 5.0 11.8 11.4 17.0 11.2

Group 

No.:

Animal 

No.:
Sex

Test Substance 

Dose Level

Final Body 

Weight (g)

Glans Penis 

Weight (g)

Ventral Prostate 

Weight (g)

Seminal Vesicle 

Weight (g)

 Cowper's Gland 

Weight (g)
LABC Weight (g)

9 065 M 378.1 0.1046 0.3910 0.9842 0.0611 0.4418
9 066 M 369.9 0.1124 0.3013 0.9354 0.0506 0.5689
9 067 M 331.9 0.1038 0.2100 0.8537 0.0459 0.4667
9 68# M 0.0941 0.2661 0.8306 0.0557 0.4485
9 069 M 385.1 0.1010 0.2362 1.0147 0.0516 0.5252
9 070 M 338.3 0.0952 0.1602 0.7219 0.0555 0.3596

9 071 M 368.4 0.1142 0.2040 0.8059 0.0510 0.4938

9 072 M 340.9 0.0982 0.2038 0.9259 0.0351 0.4112

Mean 358.9 0.1029 0.2466 0.8840 0.0508 0.4645

SD 21.4 0.0074 0.0725 0.0983 0.0078 0.0655

CV 6.0 7.2 29.4 11.1 15.3 14.1

#Final body weight removed due to possible recording error and excluded from statistical analysis

Ensulizole

(100 mg/kg) +  

TP (0.4 mg/kg)

Ensulizole

(320 mg/kg) +  

TP (0.4 mg/kg)

Ensulizole

(1000 mg/kg) +  

TP (0.4 mg/kg)
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Group 

No.:

Animal 

No.:
Sex

Test Substance 

Dose Level

Final Body 

Weight (g)

Glans Penis 

Weight (g)

Ventral Prostate 

Weight (g)

Seminal Vesicle 

Weight (g)

 Cowper's Gland 

Weight (g)
LABC Weight (g)

10 073 M 349.3 0.0988 0.1612 0.8289 0.0560 0.4365
10 074 M 376.3 0.1045 0.1955 0.8471 0.0523 0.4930
10 075 M 337.4 0.1040 0.2398 1.0953 0.0628 0.3972
10 076 M 339.5 0.0998 0.1885 0.8244 0.0489 0.4157
10 077 M 373.0 0.1086 0.2031 0.6293 0.0522 0.4354
10 078 M 407.4 0.0949 0.2302 0.7820 0.0378 0.3411

10 079 M 339.7 0.1005 0.2158 0.7619 0.0523 0.3540

10 080 M 359.6 0.1052 0.1977 0.8450 0.0449 0.3517

Mean 360.3 0.1020 0.2040 0.8267 0.0509 0.4031

SD 24.3 0.0043 0.0248 0.1299 0.0074 0.0526

CV 6.7 4.3 12.1 15.7 14.6 13.0

Group 

No.:

Animal 

No.:
Sex

Test Substance 

Dose Level

Final Body 

Weight (g)

Glans Penis 

Weight (g)

Ventral Prostate 

Weight (g)

Seminal Vesicle 

Weight (g)

 Cowper's Gland 

Weight (g)
LABC Weight (g)

11 081 M 359.1 0.0983 0.1825 0.7351 0.0519 0.4046
11 082 M 384.1 0.0970 0.2300 0.9018 0.0522 0.3920
11 083 M 343.8 0.0840 0.2311 0.5447 0.0501 0.3654
11 084 M 336.4 0.0939 0.2390 0.8315 0.0505 0.4061
11 085 M 330.2 0.1080 0.2168 0.7829 0.0439 0.3948
11 086 M 370.0 0.0961 0.2187 0.0410# 0.8973# 0.3971

11 087 M 374.9 0.0999 0.2202 0.7788 0.0621 0.4652

11 088 M 323.9 0.0992 0.1946 0.7222 0.0357 0.3538

Mean 352.8 0.0971 0.2166 0.7567 0.0495 0.3974

SD 22.4 0.0067 0.0191 0.1114 0.0081 0.0331

CV 6.3 6.9 8.8 14.7 16.4 8.3

#Seminal Vesicle and Cowper's Gland weights possibly transposed during recording of data and exluded from statistical analysis

Group 

No.:

Animal 

No.:
Sex

Test Substance 

Dose Level

Final Body 

Weight (g)

Glans Penis 

Weight (g)

Ventral Prostate 

Weight (g)

Seminal Vesicle 

Weight (g)

 Cowper's Gland 

Weight (g)
LABC Weight (g)

12 089 M 330.3 0.1089 0.2223 0.8514 0.0510 0.4611
12 090 M 310.0 0.1027 0.1985 0.7869 0.0564 0.3787
12 091 M 380.3 0.1003 0.1731 0.9127 0.0700 0.3896
12 092 M 374.5 0.1005 0.2148 0.6874 0.0511 0.4493
12 093 M 327.9 0.0964 0.2033 0.6932 0.0552 0.3925
12 094 M 311.6 0.0983 0.2017 0.7754 0.0425 0.4804

12 095 M 341.1 0.1014 0.2094 0.8184 0.0379 0.4461

12 096 M 358.0 0.0941 0.1873 0.6375 0.0391 0.3857

Mean 341.7 0.1003 0.2013 0.7704 0.0504 0.4229

SD 26.9 0.0044 0.0155 0.0925 0.0106 0.0403

CV 7.9 4.4 7.7 12.0 21.1 9.5

Group 

No.:

Animal 

No.:
Sex

Test Substance 

Dose Level

Final Body 

Weight (g)

Glans Penis 

Weight (g)

Ventral Prostate 

Weight (g)

Seminal Vesicle 

Weight (g)

 Cowper's Gland 

Weight (g)
LABC Weight (g)

13 097 M 351.2 0.0758 0.0475 0.0893 0.0230 0.2046
13 098 M 338.3 0.0789 0.0420 0.1167 0.0289 0.2333
13 099 M 333.2 0.0630 0.0634 0.2765 0.0220 0.1666
13 100 M 316.9 0.0851 0.0592 0.1524 0.0230 0.2225
13 101 M 331.8 0.0643 0.0405 0.1001 0.0179 0.1864
13 102 M 329.2 0.0604 0.0527 0.1057 0.0166 0.1723

13 103 M 385.4 0.0707 0.0488 0.2051 0.0132 0.2061

13 104 M 370.4 0.0816 0.0492 0.1005 0.0142 0.1749

Mean 344.6 0.0725 0.0504 0.1433 0.0199 0.1958

SD 23.0 0.0093 0.0079 0.0659 0.0053 0.0246

CV 6.7 12.8 15.6 46.0 26.7 12.6

Avobenzone

(100 mg/kg) +  

TP (0.4 mg/kg)

Avobenzone

(320 mg/kg) +  

TP (0.4 mg/kg)

Avobenzone

(1000 mg/kg) +  

TP (0.4 mg/kg)

Flutamide 

(3.0 mg/kg) + 

TP (0.4 mg/kg)

ILS, Inc. Study No.: N135-248; The Hershberger Bioassay for Ensulizole and Avobenzone 

Tissue Weights 

Page 121 of 146
 



   
 ___________________________________________________________________________________   
 

  

 

 
 
 

  
 

 
 

  

ILS, Inc. Study No.:  N135-248; The Hershberger Bioassay for Ensulizole and Avobenzone 

Appendix VII:
 

Study Protocol
 

Page 122 of 146
 



   
 ___________________________________________________________________________________   
 

  

 
  

ILS, Inc. Study No.:  N135-248; The Hershberger Bioassay for Ensulizole and Avobenzone 

Page 123 of 146
 





   
 ___________________________________________________________________________________   
 

  

 
  

ILS, Inc. Study No.:  N135-248; The Hershberger Bioassay for Ensulizole and Avobenzone 

Page 125 of 146
 



   
 ___________________________________________________________________________________   
 

  

 
  

ILS, Inc. Study No.:  N135-248; The Hershberger Bioassay for Ensulizole and Avobenzone 

Page 126 of 146
 





   
 ___________________________________________________________________________________   
 

  

 
  

ILS, Inc. Study No.:  N135-248; The Hershberger Bioassay for Ensulizole and Avobenzone 

Page 128 of 146
 



   
 ___________________________________________________________________________________   
 

  

 
  

ILS, Inc. Study No.:  N135-248; The Hershberger Bioassay for Ensulizole and Avobenzone 

Page 129 of 146
 



   
 ___________________________________________________________________________________   
 

  

 
  

ILS, Inc. Study No.:  N135-248; The Hershberger Bioassay for Ensulizole and Avobenzone 

Page 130 of 146
 





   
 ___________________________________________________________________________________   
 

  

 
  

ILS, Inc. Study No.:  N135-248; The Hershberger Bioassay for Ensulizole and Avobenzone 

Page 132 of 146
 



   
 ___________________________________________________________________________________   
 

  

 
  

ILS, Inc. Study No.:  N135-248; The Hershberger Bioassay for Ensulizole and Avobenzone 

Page 133 of 146
 



   
 ___________________________________________________________________________________   
 

  

 
  

ILS, Inc. Study No.:  N135-248; The Hershberger Bioassay for Ensulizole and Avobenzone 

Page 134 of 146
 



   
 ___________________________________________________________________________________   
 

  

 
  

ILS, Inc. Study No.:  N135-248; The Hershberger Bioassay for Ensulizole and Avobenzone 

Page 135 of 146
 



   
 ___________________________________________________________________________________   
 

  

 
  

ILS, Inc. Study No.:  N135-248; The Hershberger Bioassay for Ensulizole and Avobenzone 

Page 136 of 146
 



   
 ___________________________________________________________________________________   
 

  

 
  

ILS, Inc. Study No.:  N135-248; The Hershberger Bioassay for Ensulizole and Avobenzone 

Page 137 of 146
 







   
 ___________________________________________________________________________________   
 

   

 
 
 

  
 

  
 

ILS, Inc. Study No.:  N135-248; The Hershberger Bioassay for Ensulizole and Avobenzone 

Appendix VIII:
 

Amendments, 

Deviations, and Notes
 

to File
 

Page 140 of 146 







   
 ___________________________________________________________________________________   
 

   

 
  

ILS, Inc. Study No.:  N135-248; The Hershberger Bioassay for Ensulizole and Avobenzone 

Page 143 of 146
 








	The Hershberger Bioassay for
Ensulizole and Avobenzone
	Table of Contents
	Introduction
	Test Substance
	Experimental Design
	Study Design
	Results
	Conclusion
	References
	Appendix I
	Appendix II
	Appendix III
	Appendix IV
	Appendix V
	Appendix VI
	Appendix VII
	Appendix VIII



