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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.









  
 

 
 

  

 
 
 

   
   

   
   

   
    
    
    
     
    
              
    

   
    
  
    
    
     
    
    
     

   
    
    

   
    
    
    

    
    
    

    
    
    

   
    
    
    
    

   
   

   
 

ILS, Inc. Study No.:  N135-231; The Uterotrophic Assay (OPPTS 890.1600) with Oxybenzone,
 
Octylmethoxycinnamate, Octylsalate and Octocrylene
 

TABLE OF CONTENTS
 

STATEMENT OF NO DATA CLAIM OF CONFIDENTIALITY ..................................2
 
COMPLIANCE STATEMENT .........................................................................................3
 
QUALITY ASSURANCE INSPECTION STATEMENT ................................................4
 
Study Summary ..................................................................................................................7
 
INTRODUCTION ..............................................................................................................8
 

1.1 Study Title ...........................................................................................................8
 
1.2 Laboratory Project Identification ........................................................................8
 
1.3 Background .........................................................................................................8
 
1.4 Purpose of the Study............................................................................................8
 
1.5 Sponsor ................................................................................................................8
 
1.6 Testing Facility Integrated Laboratory Systems, Inc (ILS)...........................9
 
1.7 Study Dates..........................................................................................................9
 

TEST SUBSTANCE ..........................................................................................................9
 
2.1 Test Substance 2-Hydroxy-4-methoxybenzone (Oxybenzone) ..........................9
 
2.2 Test Substance 2-Ethylhexyl p-methoxycinnamate (Octylmethoxycinnamate)10 
2.3 Test Substance Octyl Salicylate (Octylsalate)...................................................11
 
2.4 Test Substance 2-Ethylhexyl 2-Cyano-3,3-diphenylacrylate (Octocrylene) .....12
 
2.5 Reference Substance: 17α-Ethinyl Estradiol .....................................................13
 
2.6 Vehicle Corn Oil ...............................................................................................13
 
2.7 Archival Samples ..............................................................................................14
 
2.8 Dose Formulation Analysis ...............................................................................14
 

EXPERIMENTAL DESIGN............................................................................................15
 
3.1 Test System .......................................................................................................15
 
3.2 Animal Husbandry ............................................................................................16
 

STUDY DESIGN .............................................................................................................17
 
4.1 Allocation ..........................................................................................................17
 
4.2 Group Designation ............................................................................................18
 
4.3 Dose Administration..........................................................................................18
 

4.3.1. B
Justification of Route of Administration ..............................................18
 
4.3.2. 2
Justification of Dose Levels .................................................................19
 
4.3.3. 
Disposal of Dose Formulations ............................................................19
 

4.4 In-Life Animal Observations.............................................................................19
 
4.5 Termination .......................................................................................................19
 
4.6 Statistical Analysis ............................................................................................20
 

RESULTS.........................................................................................................................21
 
5.1 Dose Formulation Analysis ...............................................................................21
 
5.2 In-Life Animal Observations.............................................................................21
 
5.3 Necropsy Procedures .........................................................................................23
 
5.4 Performance Criteria .........................................................................................24
 

SUMMARY .....................................................................................................................25
 
REFERENCES .................................................................................................................25
 
KEY PERSONNEL..........................................................................................................26
 

Page 5 of 187 



  
 

 
 

  
 

  

 
    

    
   

   
 

 
    

  
      

    
    

    
   

    
    

   
 
 

ILS, Inc. Study No.:  N135-231; The Uterotrophic Assay (OPPTS 890.1600) with Oxybenzone,
 
Octylmethoxycinnamate, Octylsalate and Octocrylene
 

Tables: 
Table 1.  Group Number, Animal Identification, Dose Group and Level........................18
 
Table 2.  Dose Formulation Results .................................................................................21
 
Table 3.  Group Mean Initial, Final, and Body Weight Changes .....................................23
 
Table 4. Uterine Weights..................................................................................................24
 

Appendices: 
APPENDIX I Certificate of Analysis...............................................................................27
 
APPENDIX II Dose Formualtion Analysis......................................................................37
 
APPENDIX III Dose Times, Volume and Dose Administration ...................................138
 
APPENDIX IV Clinical Observation Data ....................................................................143
 
APPENDIX V Body Weight Data. ................................................................................148
 
APPENDIX VI Tissue Weight Data ..............................................................................153
 
APPENDIX VII Study Protocol .....................................................................................158
 
APPENDIX VIII Amendments, Deviations, and Notes to File .....................................174
 
APPENDIX IX Positive Control Test Data ...................................................................186
 
APPENDIX X Final Report Amendment ...................................................................187A
 

Page 6 of 187 

Revised: 20 April 2012 See Appendix X. 



  
 

 
 

  
 

 

 
 

  
  

  
   

 
 

    
     

  
 

  
  

 
 

   
   

  
 

 
   

   
 
  

ILS, Inc. Study No.:  N135-231; The Uterotrophic Assay (OPPTS 890.1600) with Oxybenzone,
 
Octylmethoxycinnamate, Octylsalate and Octocrylene
 

Study Summary 

Ovariectomized adult female rats were orally administered corn oil (vehicle control), 
320 or 1000 mg/kg oxybenzone, octylmethoxycinnamate, octylsalate, octocrylene or 0.1 
mg/kg 17α-Ethinyl estradiol (positive control) for three consecutive days and then 
humanely euthanized.  Body weights and clinical observations were performed daily.  At 
termination, uteri were excised and wet and blotted weights recorded.  

Following administration of 17α-Ethinyl estradiol, wet and blotted uterine weights were 
significantly increased compared to vehicle controls indicating a positive response in the 
animal model. 

Administration of oxybenzone significantly decreased body weight gain at 1000 mg/kg, 
but not at 320 mg/kg compared to vehicle control animals.  Octylsalate (1000 mg/kg) 
significantly decreased final body weight and body weight gain (320 and 1000 mg/kg) 
compared to the control group. Administration of either octylmethoxycinnamate or 
octocrylene did not affect body weights or body weight gain compared to vehicle 
controls. Uterine weights (wet and blotted) were not significantly different at either dose 
level of oxybenzone, octylsalate, octylmethoxycinnamate or octocrylene compared to 
the vehicle control. 

Oral administration of oxybenzone, octylsalate, octylmethoxycinnamate or octocrylene, 
up to the limit dose level of 1000 mg/kg, are not estrogenic in the ovariectomized rat 
model Uterotrophic Assay (OPPTS 1600). 
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INTRODUCTION 

1.1	 Study Title 
The Uterotrophic Assay (OPPTS 890.1600) with Oxybenzone, 
Octylmethoxycinnamate, Octylsalate and Octocrylene 

1.2	 Laboratory Project Identification 
ILS Project No.-Study No.:  N135-231 

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).  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 I 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’s endocrine activity will be made on a weight-of-evidence 
basis taking into account data from the Tier 1 assays and other scientifically 
relevant information available.  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 Uterotrophic Assay 
(OPPTS 890.1600) is used to screen substances for estrogenicity 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 this Uterotrophic assay was to screen four test substances 
selected by the National Toxicology Program for their estrogenicity using the 
ovariectomized rat model (OPPTS 890.1600).  

1.5	 Sponsor 
National Institutes of Environmental Health (NIEHS) 
P.O. Box 12233
 
Research Triangle Park, NC 27709
 

NIEHS Investigator 

 

Telephone No.: 
E-mail: 

Study Monitor 

 

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

1.6 Testing Facility Integrated Laboratory Systems, Inc (ILS) 
Shipping Address: 601 Keystone Park Drive, Suite 100 

Durham, NC  27713 

Mailing Address: P.O. Box 13501 
Research Triangle Park, NC  27709 

Study Director 
 

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

1.7 Study Dates 
Study Initiation Date: 06 May 2011 
Animal Arrival Date: 09 May 2011 
Experimental Start Date: 16 May 2011 
Experimental End Date: 20 May 2011 

TEST SUBSTANCE 

2.1 Test Substance 2-Hydroxy-4-methoxybenzone (Oxybenzone) 

Product Name: 2-Hydroxy-4-methoxybenzophenone 

CAS No. 131-57-7 

Source: Ivy Fine Chemical Corporation 

Lot/Batch No.: 20080801 

ILS Repository No.: 11-29 

Formula: C14H12O3 

Description: Light yellow powder 

Purity: 99.9% 

Expiration Date: 01 August 2012 

Dose Formulation: Test substance was prepared one time during the 
study at ILS. Oxybenzone formulation, in corn oil, 
Page 9 of 187 
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Storage: 

were prepared in glass bottles at concentrations of 
64 and 200 mg/ml and dispensed into 15 mL 
amber vials that were used for daily dosing 
throughout the study.  

Test Substance: Room Temperature 

Dose Formulation: Stored between 1 and 10°C 
light 

and protected from 

Stability: 

Dose Formulation: Dose formulations prepared in corn oil and held at 
approximately 5 and 25°C for 42 days were 
considered stable (Richey, 2011c). 

2.2 Test Substance 2-Ethylhexyl p-methoxycinnamate 
(Octylmethoxycinnamate) 

Product Name: Octyl 4-methoxycinnamate 

CAS No. 5466-77-3 

Source: Acros Organics 

Lot/Batch No.: A0293319 

ILS Repository No.: 11-32 

Formula: C18H26O3 

Description: Clear colorless liquid 

Purity: 99.8% 

Expiration Date: 04 July 2011 

Dose Formulation: 

Storage: 

Test substance was prepared one time during the 
study at ILS.  Octylmethoxycinnamate 
formulations, in corn oil, were prepared in glass 
bottles at concentrations of 64 and 200 mg/ml and 
dispensed into 15 mL amber vials that were for 
daily dosing throughout the study. 
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Test Substance: Room Temperature 

Dose Formulation: 
light 

Stored between 1 and 10°C and protected from 

Stability: 

Dose Formulation: Dose formulation prepared incorn oil and held up 
to 60°C for 14 days were considered stable 
(Kroenke, 2011). 

2.3 Test Substance Octyl Salicylate (Octylsalate) 

Product Name: 2-Ethylhexyl salicylate 

CAS No. 118-60-5 

Source: Sigma Aldrich 

Lot/Batch No.: 44698PJ 

ILS Repository No.: 11-30 

Formula: C15H22O3 

Description: Colorless liquid 

Purity: 99.6% 

Expiration Date: 12 August 2011 

Dose Formulation: 

Storage: 

Test substance was prepared one time at ILS 
during the study.  Octylsalate formulations, in corn 
oil, were prepared in glass bottles at concentrations 
of 64 and 200 mg/ml and dispensed into 15 mL 
amber vials that were used for daily dosing 
throughout the study. Dose concentrations were 
adjusted to correct for purity of octylsalate. 

Test Substance: Room Temperature 

Dose Formulation: Stored between 1 and 10°C 
light 

and protected from 

Stability: 
Page 11 of 187 
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Dose Formulation: Dose formulations prepared in corn oil held at 
approximately 5 and 25°C for 42 days were 
considered stable (Richey, 2011b). 

2.4 Test Substance 2-Ethylhexyl 2-Cyano-3,3-diphenylacrylate 
(Octocrylene) 

Product Name: 2-Ethylhexyl 2-Cyano-3,3-diphenylacrylate 

CAS No. 6197-30-4 

Source: Sigma Aldrich 

Lot/Batch No.: 01697MJ 

ILS Repository No.: 11-31 

Formula: C24H27NO2 

Description: Yellow viscous liquid 

Purity: 99.2% 

Expiration Date: 11 August 2012 

Dose Formulation: 

Storage: 

Test substance was prepared one time at ILS 
during the study.  Octocrylene formulations, in 
corn oil, were prepared in glass bottles at 
concentrations of 64 and 200 mg/ml and dispensed 
into 15 mL amber vials that were used for daily 
dosing throughout the study. Dose concentrations 
were adjusted to correct for purity of octocrylene. 

Test Substance: Room Temperature 

Dose Formulation: Stored between 1 and 10°C and protected from 
light 

Stability: 

Dose Formulation: Dose formulations prepared in corn oil held and at 
approximately 5 and 25°C for 42 days were 
considered stable (Richey, 2011a). 
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2.5 Reference Substance: 17α-Ethinyl Estradiol 

CAS No. 57-63-6 

Source: Sigma Aldrich 

Lot/Batch No.: 090M1241V 

ILS Repository No.: 11-40 

Formula: C20H24O2 

Description: White powder 

Purity: ≥98% 

Expiration Date: February 2012 

Dose Formulation: ILS prepared 17α-Ethinyl estradiol in corn oil once 
at a dose level of 0.02 mg/mL and aliquoted into 
amber vials to be used daily during the study. 

Storage: 

Reference Substance: Room temperature and protected from light 

Dose Formulation: Stored between 1-10°C 

Stability: 

Dose Formulation: 17α-Ethinyl estradiol in corn oil, stored between 
1-10°C, is stable for 42 days (Messer, 2002). 

2.6 Vehicle Corn Oil 

CAS No.: 8001-30-7 

Source: MP Biomedicals, LLC (Solon, OH) 

Lot/Batch No.: 7862K 

ILS Repository No.: 11-94 

Formula: C27H50O6 

Description: 
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Storage: 

Vehicle:	 Room Temperature 

Justification: 	 Corn oil was selected based on the solubility of the 
test substances. 

2.7	 Archival Samples 
Approximately a 1 g sample of the neat test substance, approximately 1 mg of 
the reference substance, and 1 mL of the corn oil (vehicle) and dose formulations 
for each preparation will be stored between 0 and -30°C until acceptance of the 
final report; after acceptance of the report by the Sponsor archival samples of 
dose formulations only will be discarded. The archival samples of test and 
reference substances will be maintained by ILS for 5 years following finalization of 
the study report. 

2.8	 Dose Formulation Analysis 
Dose formulations were prepared at ILS then sent and analyzed at Midwest 
Research Institute (Kansas City, MO) and Battelle Memorial Institute 
(Columbus, OH) in accordance with GLP regulations as promulgated by the U.S. 
EPA GLP Regulations (40 CFR Part 160).  

Octylmethoxycinnamate:
 
Midwest Research Institute
 
Program: NTP Chemistry Support
 
425 Volker Boulevard
 
Kansas City, MO 64110-2299
 

Oxybenzone, Octylsalate and Octocrylene:
 
Battelle Memorial Institute
 
TOXBC Test Article Custodian
 
651 W. Fifth Avenue
 
Columbus, OH 43201-2693
 

Samples of dose formulations prepared on 04 and 05 May 2011 were collected 
from the top, middle, and bottom of the formulation and sent to Midwest 
Research Institute or Battelle Memorial Institute for analysis. Midwest Research 
Institute or Battelle Memorial Institute analyzed samples in duplicate for 
concentration and homogeneity (Appendix II).  

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 ≤5% of the target concentration. 
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EXPERIMENTAL DESIGN 

3.1 Test System 

Species: Rat, Rattus norvegicus 

Strain: Sprague-Dawley Crl:CD®(SD) IGS 

Source: Charles River Laboratories International, Inc. 
(Raleigh, NC) 

Number/Sex: 80/Ovariectomized females. Surgical manipulation 
performed by Charles River Laboratories 
International, Inc. 

Date of birth: 21 March 2011 

Age at arrival: Postnatal Day (PND) 49 

Note: PND is the date of birth 

Acclimation: Animals were acclimated in the study room for 7 
days 

Age at 
dose administration: PND 56 

Weight at 
dose administration: 232.3 – 282.8 grams 

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 is in accordance with OPPTS 
890.1600: Uterotrophic Assay (U.S. EPA, 2009) 
and OECD Guideline 440 (OECD, 2007).  The 
EPA test guideline prefers the use of the 
ovariectomized rat model compared to the 
immature rat model, while the OECD guideline 
does not state a preference. 
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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, 1996). 

Housing (pre-allocation):	 1 per cage 

Housing (post allocation):	 2 per cage 

Cage Changes:	 Twice per week 

Cage Type:	 Polycarbonate with micro-isolator top 

Cage Size:	 23 cm wide by 44 cm long (1012 cm2 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 
Purina5L79 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 8.0 µg/g. 

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:	 Once per week 
Page 16 of 187 
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Animal Room Conditions: 

Temperature: 21-24°C 

Humidity 34-46% 

Lighting: 12/12 hour light/dark cycle 

Cleaning: Sanitized within 4 days of receipt 

Enrichment: None 

STUDY DESIGN 

4.1 Allocation 
The animals were assigned to a dose group using a procedure that stratifies 
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 9.1, SAS Institute, Cary, 
NC]. Only clinically healthy animals were used in the study. 
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Group 
Number  

Animal  
Identification  

 Nominal Dose 
 Level 

 (mg/kg/day) 
Dose Group  

1   01-08  Vehicle Control (corn oil)  0  

2   09-16 Oxybenzone   320 

3   17-24 Oxybenzone   1000 

4   25-32 Octylmethoxycinnamate   320 

5   33-40 Octylmethoxycinnamate   1000 

6   41-48 Octylsalate   320 

7   49-56 Octylsalate   1000 

8   57-64 Octocrylene   320 

9   65-72 Octocrylene   1000 

 10  73-80   17α-Ethinyl estradiol  0.1 
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4.2 Group Designation 

Table 1.  Group Number, Animal Identification, Dose Group and Level 

4.3	 Dose Administration 
The dose formulations were administered via oral gavage at a dose volume of 5 
mL/kg body weight. The dose formulations were administered on a staggered 
start for 3 consecutive days. The first four animals from each group were dosed 
beginning on day 1 of study, and the second four animals from each group were 
dosed on day 2 of study. Dosing will occur 24 hours (± 2 hours) from the 
previous dose. The dosing sequence was stratified across dose groups; one 
animal from each group and then repeated until all animals are dosed. Date, time, 
volume and administered amount (mg/kg) of test substances and 17α-ethinyl 
estradiol are listed in Appendix III. 

4.3.1.	 Justification of Route of Administration 
Selection of the route of administration is in accordance with OPPTS 
890.1600: Uterotrophic Assay (U.S. EPA, 2009) and OECD Guideline 
440 (OECD, 2007).  
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4.3.2. Justification of Dose Levels 
Selection of the dose levels for each test substance was based on the EC50 
and OPPT 890.1600 guidelines which state “to select doses that ensure 
animal survival and that are without significant toxicity or distress to the 
animals after three consecutive days of chemical administration up to a 
maximum dose of 1000 mg/kg/day”. 

A dose level of 0.1 mg/kg 17α-Ethinyl estradiol was determined based on 
results presented by Laws et al. (2000). 

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/holidays. 

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. 

Cage-side Observations:	 Observed 3 hours (± 30 minutes) following dose 
administration. 

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 euthanized 
by carbon dioxide (CO2) asphyxiation with death 
confirmed by cervical dislocation, in the same 
order as they were dosed. 

Tissue Collection:	 The urinary bladder and ureters were removed 
from the ventral and lateral sides of the uterus and 
vagina.  The uterus and vagina were removed from 
the body, and excess fat and connective tissue were 
trimmed away.  The vagina was removed from the 
uterus below the cervix, so that the cervix 
remained with the uterine body.  
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The ends of the uterine horns were examined for 
the presence of any ovarian tissue. If ovarian 
tissue was observed it was noted in the study 
records. 

Gross observations of the uterus were recorded. 

Tissue Weights:	 The uterus was weighed to the nearest 0.0001 g. 
The uterus was then pierced and blotted to remove 
the luminal contents and weighed (blotted) to the 
nearest 0.0001 g. 

1. Wet uterus 
2. Blotted uterus 

4.6	 Statistical Analysis 
Descriptive statistics (mean and standard deviation) were calculated using MS 
Excel.  Final body weight, body weight gain, and tissue weights were analyzed 
using SAS version 9.1 (SAS Institute, 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 uterine weights were analyzed by one-
way ANOVA followed by pair wise comparisons using a Dunnett’s one tailed t 
test (uterine weights) and Dunnett’s two tailed t test (final body weight and body 
weight gain).  Statistically significant effects were reported when p <0.05.  

Positive control animals (17α-Ethinyl estradiol) were compared to vehicle 
controls using the t test procedure.  Statistically significant effects were reported 
when p<0.05. 
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 Actual Dose 

 Nominal Dose 
Concentration 

(mg/mL)  

Concentration*  Percent CV* 
 (Homogeneity) 

Nominal  
 Dose Level 
 (mg/kg/day) 

 Actual Dose 
 Level 

 (mg/kg/day) 
Dose Group  (mg/mL)  

  [Percent from 
Nominal]  

† Oxybenzone   64  63.9 [0.2]  0.3  320  319.5 

† Oxybenzone   200  211 [5.5]  1.2  1000  1055.0 

¥ Octylmethoxycinnamate   64  65.2 [2.0]  3.2  320  326.0 

¥ Octylmethoxycinnamate   200  202.9 [1.4]  2.4  1000  1014.5 

† Octylsalate   64  63.1 [1.4]  0.7  320  315.5 

† Octylsalate   200  192 [4.0] 0   1000  960.0 

† Octocrylene   64  60.7 [5.2]  1.2  320  303.5 

† Octocrylene   200  185 [7.5]  3.0  1000  925.0 

 
    

   
   

 
  

 
 

  
   

 
  

  
 

 

  
  

 

ILS, Inc. Study No.:  N135-231; The Uterotrophic Assay (OPPTS 890.1600) with Oxybenzone,
 
Octylmethoxycinnamate, Octylsalate and Octocrylene
 

RESULTS 

5.1	 Dose Formulation Analysis 
The concentration and homogeneity of all test substance dose formulations were 
within the acceptable criteria (Appendix II). 

Table 2.  Dose Formulation Results 

Preparation Dates: 04 May¥ and 05 May† 2011 
*Sources: Hainey, 2011; Kerns, 2011; Richey, 2011d,e 
Abbreviations: CV – coefficient of variation 

5.2	 In-Life Animal Observations 

Mortality/Moribundity 
Animals administered corn oil (vehicle control), oxybenzone, 
octylmethoxycinnamate, octylsalate (320 mg/kg) and octocrylene survived to the 
scheduled study termination with no animals showing signs of moribundity. 

After the third day of administration of 1000 mg/kg octylsalate, two of eight 
animals were found dead.  A dosing error was ruled out as the cause of death. 

Clinical Observations 
Animals administered corn oil (vehicle control), oxybenzone, 
octylmethoxycinnamate, octylsalate, or octocrylene exhibited no abnormal 
clinical signs. (Appendix IV). 
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Octylmethoxycinnamate, Octylsalate and Octocrylene
 

Cage-side Observations 
Animals administered corn oil, oxybenzone, octylmethoxycinnamate, or 
octocrylene exhibited no abnormal post-dose clinical signs.  Animals 
administered 320 mg/kg octylsalate did not exhibit any abnormal post-dose 
clinical signs however, one of six surviving rats administered 1000 mg/kg 
octylsalate exhibited uncoordinated movement and hunched posture prior to 
euthanasia (study day 4) (Appendix IV). 

Body Weights 
Group mean initial and final body weights and body weight changes for animals 
euthanized following three consecutive days of administration are presented in 
Table 3.  Individual animal data are listed in Appendix V.  

The body weight gain of female rats administered 1000 mg/kg oxybenzone was 
significantly decreased compared to the vehicle control group.  

Final body weight (88.9% of control weight) of rats administered 1000 mg/kg 
octylsalate and body weight gain of rats administered 320 mg/kg and 1000 
mg/kg were significantly decreased compared to the vehicle control group. 

Final body weights (and body weight gain) of rats administered 320 mg/kg 
oxybenzone, octylmethoxycinnamate and octocrylene (320 and 1000 mg/kg) 
were not statistically different compared to the vehicle control group. 
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Dose Group Dose Level   n  

 Initial Mean 
 Body Weight 

 (g) ± SD 

Final Mean 
 Body Weight 

 (g) ± SD 

Mean Body 
Weight  

 Change (g) 
 ± SD 

 (mg/kg/day) 

Vehicle Control  0  8   257.7 ± 12.9  268.1 ± 10.2   10.4 ± 6.6 

Oxybenzone   320 8   257.8 ± 13.4  268.8 ± 13.1   11.1 ± 2.9 

Oxybenzone   1000 8   256.2 ± 11.6  254.6 ± 9.4  -1.6 ± 5.8* 

Octylmethoxycinnamate   320 8   260.7 ± 10.6  271.5 ± 9.0   10.8 ± 6.3 

Octylmethoxycinnamate   1000 8   259.5 ± 14.5  264.8 ± 12.0  5.3 ± 6.3 

Octylsalate   320 8   260.3 ± 11.4  261.1 ± 13.1  0.8 ± 5.7* 

Octylsalate   1000 8   257.6 ± 9.6  238.5 ± 16.61*  -16.1 ± 8.61* 

Octocrylene   320 8   255.5 ± 11.3  267.6 ± 11.1   12.0 ± 2.8 

Octocrylene   1000 8   259.2 ± 10.6  267.3 ± 9.9  8.1 ± 6.1 

  
    

 
 

  
 

 

  
  

 
 

   
     

 
 

 

ILS, Inc. Study No.:  N135-231; The Uterotrophic Assay (OPPTS 890.1600) with Oxybenzone,
 
Octylmethoxycinnamate, Octylsalate and Octocrylene
 

Table 3.  Group Mean Initial, Final, and Body Weight Changes 

Abbreviation: SD- standard deviation
 

*Statistically significant (p<0.05) compared to the vehicle control
 
1Mean calculated from 6 animals, two animals died on study day 3
 

5.3 Necropsy Procedures 

Uterine Weights 
Group mean wet and blotted uterine weights for animals euthanized following 
three consecutive days of test substance administration are presented in Table 4. 
Individual animal tissue weight data are listed in Appendix VI. 

Administration of oxybenzone, octylmethoxycinnamate, octylsalate or 
octocrylene did not affect either wet or blotted uterine weights compared to the 
vehicle control group. The positive control, 17α-Ethinyl estradiol, resulted in 
significantly increased wet and blotted uterine weights compared to the vehicle 
control group.   

Page 23 of 187 



  
 

 
 

  
 

 

  

 n 
 Uterine Weight-
 Wet (g) Mean ± 

SD  

  Uterine Weight-
 Blotted (g) Mean ± 

SD  

 Dose Level Dose Group   (mg/kg/day) 

Vehicle Control  0   8   94.3. ± 14.5   86.8 ± 13.7 

Oxybenzone   320 8    94.3 ± 11.2   87.5 ± 10.5 

Oxybenzone   1000 8   103.8 ± 19.0   96.3 ± 17.9 

Octylmethoxycinnamate   320 8    89.1 ± 11.2   82.2 ± 11.5 

Octylmethoxycinnamate   1000 8   94.4 ± 9.5  87.5 ± 9.7 

Octylsalate   320 8    92.9 ± 13.1   86.5 ± 12.9 

1 Octylsalate   1000  6  94.5 ± 8.6  87.0 ± 8.2 

Octocrylene   320  8   86.5 ± 9.7   80.0 ± 10.0 

Octocrylene   1000  8  91.4 ± 6.4  85.3 ± 6.0 

  17α-Ethinyl estradiol†  0.1 8   277.1 ± 76.3†  210.1 ± 27.5† 

   
  

 
 

 
  

  
  

   
 

 
     

  

  
 

 

ILS, Inc. Study No.:  N135-231; The Uterotrophic Assay (OPPTS 890.1600) with Oxybenzone,
 
Octylmethoxycinnamate, Octylsalate and Octocrylene
 

Table 4. Uterine Weights 

Abbreviations: SD- standard deviation 
†17α-Ethinyl estradiol compared to the vehicle control mean 

1Mean calculated from 6 animals, two animals died on study day 3
 

5.4	 Performance Criteria 
Mean blotted uterine weight of animals administered corn oil was less than 
0.04% of body weight indicating the study met the performance criteria 
(Appendix VI). 

Uterine weight data from the baseline positive control test are located in 
Appendix IX.  The assay was conducted using immature rats and administration 
of 17α-Ethinyl estradiol via subcutaneous injection.  ILS conducted this assay 
prior to the U.S. EPA finalizing and releasing the Uterotrophic Assay testing 
guideline (U.S. EPA, 2009) and the stated preferences of the ovariectomized rat 
model. 
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ILS, Inc. Study No.:  N135-231; The Uterotrophic Assay (OPPTS 890.1600) with Oxybenzone,
 
Octylmethoxycinnamate, Octylsalate and Octocrylene
 

SUMMARY 
Ovariectomized adult female rats were orally administered corn oil, oxybenzone, 
octylmethoxycinnamate, octylsalate, octocrylene or EE (positive control) for three 
consecutive days and then euthanized.  Body weights and clinical observations were 
performed daily.  At termination, uteri were excised and wet and blotted weights 
recorded. 

Following administration of 17α-Ethinyl estradiol, wet and blotted uterine weights were 
significantly increased compared to vehicle controls indicating a positive response in the 
animal model. 

Administration of oxybenzone significantly decreased body weight gain at a dose level 
of 1000 mg/kg, but not at 320 mg/kg. Administration of octylsalate significantly 
decreased final body weight and body weight gain at a dose level of 1000 mg/kg, and 
body weight gain at 320 mg/kg.  

Uterine weights (wet and blotted) did not significantly change at either dose level for 
any of the test substances compared to the vehicle control. 

Oral administration of oxybenzone, octyl salate, octylmethoxycinnamate or octocrylene, 
up to the limit dose level of 1000 mg/kg, were not estrogenic in the ovariectomized rat 
model Uterotrophic Assay (OPPTS 890.1600). 
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N135-231: The Uterotrophic Assay (OPPTS 890.1600) with Oxybenzone, Octylmethoxycinnamate, Octylsalate, and Octocrylene 

_____________________________________________________________________________________________________________________________ 

Dose Administration Da y 1 (16 May 2011) Dose Administration Day 2 (17 Ma y 2011) Dose Administra tion Da y 3 (18 May 2011) Dose Administra tion Da y 4 (19 Ma y 2011) Ne cropsy Da ys 4 a nd 5  (19 Ma y 
a nd 20 Ma y 2011) 

Group No.: Animal No. Test Substance/Dose 
Le vel 

Actua l Dose 
Concentration 

(mg/ml) 

Age of Anima l 
(PND) 

Time of 
Administration 
(Hour:Minute) 

Volume 
Administe re d 

(mL) 

Actua l Dose 
Re ce ive d 
(mg/kg) 

Time of 
Administration 
(Hour:Minute) 

Volume 
Administered 

(mL) 

Actua l Dose 
Rece ive d 
(mg/kg) 

Time of 
Administration 
(Hour:Minute) 

Volume 
Administe re d 

(mL) 

Actua l Dose 
Re ce ive d 
(mg/kg) 

Time of 
Administration 
(Hour:Minute) 

Volume 
Administered 

(mL) 

Actua l Dose 
Re ce ive d 
(mg/kg) 

Time of Death Time From Last 
Administra tion 

1 

01 

Vehicle Control 0 56 

12:53 1.2 0 12:46 1.2 0 13:03 1.2 0 12:04 23:01 
02 12:59 1.3 0 12:51 1.3 0 13:12 1.3 0 12:46 23:34 
03 13:05 1.3 0 12:57 1.3 0 13:20 1.3 0 13:25 24:05 
04 13:11 1.3 0 13:02 

13:06 
13:11 
13:15 

1.3 
1.3 
1.3 
1.4 

0 
0 
0 
0 

13:28 
13:37 
13:44 
13:52 

1.3 
1.3 
1.4 
1.4 

0 
0 
0 
0 

12:58 
13:06 
13:15 

1.3 
1.4 
1.4 

0 
0 
0 

14:00 
12:08 
12:44 
13:12 

24:32 
23:10 
23:38 
23:57 

05 
06 
07 
08 13:21 1.3 0 13:59 1.3 0 13:21 1.4 0 13:51 24:30 

Group No.: Animal No. Test Substance/Dose 
Le vel 

Actua l Dose 
Concentration 

(mg/ml) 

Age of Anima l 
(PND) 

Time of 
Administration 
(Hour:Minute) 

Volume 
Adm iniste re d 

(mL) 

Actua l Dose 
Re ce ive d 
(m g/kg) 

Time of 
Administration 
(Hour:Minute) 

Volume 
Administered 

(mL) 

Actua l Dose 
Rece ive d 
(mg/kg) 

Time of 
Administration 
(Hour:Minute ) 

Volume 
Administe re d 

(mL) 

Actua l Dose 
Re ce ive d 
(mg/kg) 

Time of 
Administration 
(Hour:Minute) 

Volume 
Administered 

(mL) 

Actua l Dose 
Re ce ive d 
(mg/kg) 

Time of Death Time From Last 
Administra tion 

2 

09 

Oxybenzone 63.9 56 

12:54 1.2 322.46 12:46 1.2 320.70 13:04 1.2 317.12 12:04 23:00 
10 13:00 1.2 306.84 12:52 1.3 327.82 13:13 1.3 328.08 12:46 23:33 
11 13:06 1.2 310.95 12:57 1.2 314.52 13:21 1.3 328.86 13:26 24:05 
12 13:11 1.3 321.60 13:02 

13:06 
13:11 
13:15 

1.3 
1.3 
1.3 
1.3 

321.85 
323.73 
313.71 
310.77 

13:29 
13:37 
13:45 
13:52 

1.3 
1.3 
1.3 
1.4 

320.12 
323.73 
313.71 
334.68 

12:59 
13:07 
13:15 

1.3 
1.4 
1.4 

319.50 
332.44 
330.35 

14:03 
12:08 
12:44 
13:20 

24:34 
23:09 
23:37 
24:05 

13 
14 
15 
16 13:21 1.4 318.70 13:59 1.4 318.70 13:22 1.5 339.77 13:58 24:36 

Group No.: Animal No. Test Substance/Dose 
Le vel 

Actua l Dose 
Concentration 

(mg/ml) 

Age of Anima l 
(PND) 

Time of 
Administration 
(Hour:Minute) 

Volume 
Adm iniste re d 

(mL) 

Actua l Dose 
Re ce ive d 
(m g/kg) 

Time of 
Administration 
(Hour:Minute) 

Volume 
Administered 

(mL) 

Actua l Dose 
Rece ive d 
(mg/kg) 

Time of 
Administration 
(Hour:Minute ) 

Volume 
Administe re d 

(mL) 

Actua l Dose 
Re ce ive d 
(mg/kg) 

Time of 
Administration 
(Hour:Minute) 

Volume 
Administered 

(mL) 

Actua l Dose 
Re ce ive d 
(mg/kg) 

Time of Death Time From Last 
Administra tion 

3 

17 

Oxybenzone 211 56 

12:55 1.2 1056.76 12:47 1.2 1064.76 13:05 1.2 1056.76 12:11 23:06 
18 13:01 1.2 1035.58 12:52 1.2 1035.16 13:13 1.2 1041.98 12:54 23:41 
19 13:07 1.2 1022.62 12:58 1.2 1044.99 13:22 1.2 1036.43 13:34 24:12 
20 13:12 1.3 1080.77 13:02 

13:07 
13:11 
13:16 

1.3 
1.3 
1.3 
1.3 

1078.22 
1057.85 
1025.04 
1025.42 

13:30 
13:38 
13:46 
13:53 

1.3 
1.3 
1.3 
1.3 

1082.48 
1086.34 
1055.00 
1061.12 

13:00 
13:08 
13:16 

1.3 
1.3 
1.3 

1089.36 
1042.17 
1064.83 

14:10 
12:15 
12:51 
13:23 

24:40 
23:15 
23:43 
24:07 

21 
22 
23 
24 13:21 1.3 1016.68 14:00 1.3 1003.66 13:23 1.4 1101.83 13:58 24:35 
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N135-231: The Uterotrophic Assay (OPPTS 890.1600) with Oxybenzone, Octylmethoxycinnamate, Octylsalate, and Octocrylene 

_____________________________________________________________________________________________________________________________ 

Dose Administration Day 1 (16 May 2011) Dose Administration Da y 2 (17 Ma y 2011) Dose Administra tion Da y 3 (18 May 2011) Dose Administra tion Da y 4 (19 May 2011) Ne cropsy Da ys 4 a nd 5 ( 19 Ma y 
and 20 Ma y 2011) 

Group No.: Animal No. 
Test Substance/Dose 

Level 

Actua l Dose 
Concentration 

(m g/ml) 

Age of Animal 
(PND) 

Time of 
Administration 
(Hour:Minute) 

Volume 
Administered 

(m L) 

Actua l Dose 
Re ce ive d 
(mg/kg) 

Time of 
Adm inistra tion 
(Hour:Minute) 

Volume 
Administered 

(m L) 

Actua l Dose 
Re ce ive d 
(mg/kg) 

Time of 
Administra tion 
(Hour:Minute) 

Volume 
Administered 

(mL) 

Actua l Dose 
Re ce ive d 
(m g/kg) 

Time of 
Administra tion 
(Hour:Minute) 

Volume 
Administered 

(mL) 

Actua l Dose 
Re ce ive d 
(m g/kg) 

Time of Death 
Time From Last 
Administration 

4 

25 

Octylmethoxycinnamate 65.2 56 

12:56 1.2 314.09 12:47 1.2 315.48 13:06 1.3 332.78 12:13 23:07 
26 13:01 1.3 339.99 12:53 1.3 333.83 13:14 1.3 332.00 12:54 23:40 
27 13:08 1.3 339.04 12:58 1.3 333.70 13:22 1.3 331.09 13:34 24:12 
28 13:12 1.3 327.26 13:03 1.3 322.16 13:31 1.3 318.05 14:09 24:38 
29 13:07 1.3 320.57 13:39 1.4 345.23 13:00 1.4 336.95 12:16 23:16 
30 13:12 1.3 318.77 13:47 1.3 318.77 13:09 1.4 338.70 12:52 23:43 
31 13:17 1.4 336.83 13:54 1.3 312.77 13:17 1.3 317.93 13:29 24:12 
32 13:22 1.4 329.65 14:01 1.4 329.65 13:23 1.4 332.17 14:07 24:44 

Group No.: Animal No. 
Test Substance/Dose 

Level 

Actua l Dose 
Concentration 

(m g/ml) 

Age of Animal 
(PND) 

Time of 
Administration 
(Hour:Minute) 

Volume 
Administered 

(m L) 

Actua l Dose 
Re ce ive d 
(mg/kg) 

Time of 
Adm inistra tion 
(Hour:Minute) 

Volume 
Administered 

(m L) 

Actua l Dose 
Re ce ive d 
(mg/kg) 

Time of 
Administra tion 
(Hour:Minute) 

Volume 
Administered 

(mL) 

Actua l Dose 
Re ce ive d 
(m g/kg) 

Time of 
Administra tion 
(Hour:Minute) 

Volume 
Administered 

(mL) 

Actua l Dose 
Received 
(m g/kg) 

Time of Death Time From Last 
Administration 

5 

33 

Octylmethoxycinnamate 202.9 56 

12:56 1.2 1019.60 12:48 1.2 1014.08 13:07 1.2 1009.45 12:23 23:16 
34 13:02 1.2 993.39 12:54 1.2 988.15 13:15 1.3 1033.18 13:02 23:47 
35 13:08 1.2 979.40 12:59 1.3 1040.10 13:23 1.3 1029.95 13:41 24:18 
36 13:13 1.3 1006.76 13:03 1.3 1004.46 13:32 1.3 1038.87 14:16 24:44 
37 13:08 1.3 1004.46 13:40 1.3 1004.46 13:02 1.3 1093.57 12:22 23:20 
38 13:12 1.3 998.75 13:47 1.3 998.75 13:11 1.4 1112.65 12:59 23:48 
39 13:18 1.4 1045.88 13:55 1.3 971.17 13:17 1.4 1109.18 13:29 24:12 
40 13:22 1.4 1004.46 14:02 1.4 1004.46 13:24 1.4 1118.79 14:08 24:44 

Group No.: Animal No. Test Substance/Dose 
Level 

Actua l Dose 
Concentration 

(mg/ml) 

Age of Animal 
(PND) 

Time of 
Administration 
(Hour:Minute) 

Volume 
Administered 

(mL) 

Actua l Dose 
Re ce ive d 
(mg/kg) 

Time of 
Adm inistra tion 
(Hour:Minute) 

Volume 
Administered 

(m L) 

Actua l Dose 
Re ce ive d 
(mg/kg) 

Time of 
Administra tion 
(Hour:Minute) 

Volume 
Administered 

(mL) 

Actual Dose 
Re ce ive d 
(m g/kg) 

Time of 
Administra tion 
(Hour:Minute) 

Volume 
Administered 

(mL) 

Actua l Dose 
Re ceived 
(m g/kg) 

Time of Death Time From Last 
Administration 

6 

41 

Octylsalate 63.1 56 

12:57 1.2 310.07 12:48 1.2 320.98 13:07 1.2 319.09 12:22 23:15 
42 13:02 1.3 327.86 12:54 1.2 308.81 13:16 1.3 323.85 13:02 23:46 
43 13:08 1.3 322.07 12:59 1.2 309.82 13:24 1.2 307.43 13:41 24:17 
44 13:13 1.3 324.10 13:04 1.2 304.46 13:32 1.3 320.43 14:16 24:44 
45 13:08 1.3 305.17 13:41 1.3 305.17 13:02 1.3 313.81 12:23 23:21 
46 13:13 1.3 310.96 13:48 1.3 310.96 13:11 1.4 328.89 12:59 23:48 
47 13:18 1.4 326.82 13:55 1.4 326.82 13:18 1.3 302.36 13:37 24:19 
48 13:23 1.4 318.69 14:02 1.4 318.69 13:24 1.4 315.95 14:15 24:51 
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N135-231: The Uterotrophic Assay (OPPTS 890.1600) with Oxybenzone, Octylmethoxycinnamate, Octylsalate, and Octocrylene 

_____________________________________________________________________________________________________________________________ 

Group No.: Anim a l No. Test Substance/Dose 
Level 

Actual Dose 
Conce ntra tion 

(mg/ml) 

Age of Animal 
(PND) 

Time of 
Administration 
(Hour:Minute) 

Volume 
Administe re d 

(mL) 

Actua l Dose 
Re ceive d 
(mg/kg) 

Time of 
Administration 
(Hour:Minute) 

Volume 
Administered 

(mL) 

Actual Dose 
Re ce ive d 
(mg/kg) 

Time of 
Administra tion 
(Hour:Minute ) 

Volume 
Adm iniste re d 

(mL) 

Actual Dose 
Rece ived 
(mg/kg) 

Time of 
Administra tion 
(Hour:Minute ) 

Volume 
Administe re d 

(mL) 

Actua l Dose 
Rece ived 
(mg/kg) 

Time of Death Time From Last 
Administration 

7 

49 

Octylsalate 192 56 

12:58 1.2 957.61 12:49 1.2 983.77 13:08 1.1 936.17 12:30 23:22 
50 13:03 1.3 994.42 12:55 1.2 929.78 13:17 1.2 957.61 13:09 23:52 
51 13:09 1.3 988.12 13:00 1.3 979.21 13:25 1.2 941.18 13:49 24:24 
52 13:14 1.3 982.29 13:04 1.2 937.73 13:33 1.2 982.94 14:22 24:49 
53 13:09 1.3 950.13 13:41 1.3 950.13 13:03 1.2 909.95 12:29 23:26 
54 13:13 1.3 942.95 13:49 1.3 942.95 13:12 1.3 955.96 8:59 19:47 
55 13:19 1.3 938.35 13:56 1.3 938.35 13:19 1.3 972.72 13:37 24:18 
56 13:23 1.3 927.54 14:03 1.3 927.54 13:25 1.3 970.45 8:57 19:32 

Group No.: Anim a l No. 
Test Substance/Dose 

Level 

Actual Dose 
Conce ntra tion 

(mg/ml) 

Age of Animal 
(PND) 

Time of 
Administration 
(Hour:Minute) 

Volume 
Administe re d 

(mL) 

Actua l Dose 
Re ceive d 
(mg/kg) 

Time of 
Administration 
(Hour:Minute) 

Volume 
Administered 

(mL) 

Actual Dose 
Re ce ive d 
(mg/kg) 

Time of 
Administra tion 
(Hour:Minute ) 

Volume 
Adm iniste re d 

(mL) 

Actual Dose 
Rece ived 
(mg/kg) 

Time of 
Administra tion 
(Hour:Minute ) 

Volume 
Administe re d 

(mL) 

Actua l Dose 
Rece ived 
(mg/kg) 

Time of Death 
Time From Last 
Administration 

8 

57 

Octocrylene 60.7 56 

12:58 1.2 301.86 12:50 1.2 302.12 13:09 1.2 295.38 12:30 23:21 
58 13:03 1.2 296.10 12:55 1.3 313.88 13:18 1.3 310.30 13:09 23:51 
59 13:10 1.2 294.78 13:00 1.2 293.35 13:25 1.2 291.48 13:49 24:24 
60 13:14 1.2 292.30 13:04 1.3 309.33 13:34 1.3 306.09 14:03 24:29 
61 13:09 1.3 300.27 13:42 1.3 300.27 13:04 1.4 316.85 12:29 23:25 
62 13:14 1.3 303.27 13:49 1.3 303.27 13:13 1.4 320.80 13:06 23:53 
63 13:19 1.3 299.58 13:57 1.3 299.58 13:19 1.4 320.68 13:45 24:26 
64 13:24 1.4 309.92 14:03 1.4 309.92 13:26 1.4 308.57 14:15 24:49 

Group No.: Anim a l No. Test Substance /Dose 
Leve l 

Actua l Dose 
Conce ntra tion 

(mg/ml) 

Age of Animal 
(PND) 

Time of 
Administration 
(Hour:Minute) 

Volume 
Administe re d 

(mL) 

Actua l Dose 
Re ceive d 
(mg/kg) 

Time of 
Administration 
(Hour:Minute) 

Volume 
Administered 

(mL) 

Actua l Dose 
Re ce ive d 
(mg/kg) 

Time of 
Adm inistra tion 
(Hour:Minute ) 

Volume 
Adm iniste re d 

(mL) 

Actual Dose 
Rece ived 
(mg/kg) 

Time of 
Administra tion 
(Hour:Minute ) 

Volume 
Administe re d 

(mL) 

Actua l Dose 
Rece ived 
(mg/kg) 

Time of Death Time From Last 
Administration 

9 

65 

Octocrylene 185 56 

12:59 1.2 895.16 12:50 1.2 903.17 13:10 1.2 902.44 12:30 23:20 
66 13:04 1.2 898.79 12:56 1.3 960.46 13:19 1.3 952.48 13:17 23:58 
67 13:10 1.3 936.53 13:01 1.3 955.88 13:27 1.3 938.72 13:56 24:29 
68 13:15 1.2 890.14 13:05 1.3 946.85 13:35 1.3 920.75 14:29 24:54 
69 13:10 1.3 921.10 13:43 1.3 921.10 13:04 1.4 978.10 12:29 23:25 
70 13:14 1.3 904.14 13:50 1.4 973.68 13:13 1.4 949.41 13:06 23:53 
71 13:20 1.4 950.81 13:58 1.4 950.81 13:20 1.4 958.55 13:45 24:25 
72 13:24 1.4 948.72 14:04 1.4 948.72 13:26 1.4 957.49 14:15 24:49 
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N135-231: The Uterotrophic Assay (OPPTS 890.1600) with Oxybenzone, Octylmethoxycinnamate, Octylsalate, and Octocrylene 

_____________________________________________________________________________________________________________________________ 

Dose Adm inistra tion Da y 1 (16 Ma y 
2011) 

Dose Adm inistra tion Da y 2 (17 Ma y 
2011) 

Dose Administra tion Da y 3 (18 
Ma y 2011) 

Dose Administra tion Da y 4 (19 Ma y 
2011) 

Ne cropsy Da ys 4 a nd 5  (19 Ma y 
a nd 20 Ma y 2011) 

Group No.: Animal No. Test Substance /Dose 
Le vel

 Dose 
Concentration 

(m g/ml) 

Age of Animal 
(PND) 

Time of 
Administration 
(Hour:Minute ) 

Volume 
Administered 

(m L) 

Time of 
Adm inistra tion 
(Hour:Minute ) 

Volume 
Administered (mL) 

Time of 
Administra tion 
(Hour:Minute) 

Volume 
Administered 

(mL) 

Time of 
Administration 
(Hour:Minute) 

Volume 
Administered 

(mL) 

Time of 
Death 

Time From Last 
Administration 

10 

73 

17α-ethiny l estradiol 0.1 

12:59 1.2 12:51 1.2 13:11 1.2 12:38 23:27 
74 13:05 1.2 12:56 1.2 13:20 1.2 13:17 23:57 
75 13:10 1.3 13:01 1.2 13:27 1.2 13:56 24:29 
76 13:15 1.3 13:06 1.2 13:35 1.2 14:28 24:53 
77 13:10 1.3 13:43 1.4 13:05 1.3 12:36 23:31 
78 13:15 1.4 13:51 1.3 13:14 1.3 13:12 23:58 
79 13:20 1.4 13:58 1.4 13:21 1.4 13:51 24:30 
80 13:25 1.4 14:05 1.3 13:27 1.3 14:22 24:55 
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N135-231: The Uterotrophic Assay (OPPTS 890.1600) with Oxybenzone, Octylmethoxycinnamate, Octylsalate, and 
Octocrylene

 ____________________________________________________________________________________________ 

Appendix IV: 


Clinical Observations 


Page 143 of 187 



  

 

 

 

 

N135-231: The Uterotrophic Assay (OPPTS 890.1600) with Oxybenzone, Octylmethoxycinnamate, Octylsalate, and Octocrylene 
 _______________________________________________________________________________________________________________________________  

Day 1 Day 2 Day 3 Terminal 

Group No.: Animal No. Sex Treatment/Dose Level Clinical 
Observation 

PD Clinical 
Observation 

Clinical 
Observation 

PD Clinical 
Observation 

Clinical 
Observation 

PD Clinical 
Observation 

Clinical 
Observation 

1  01  F 

Corn Oil Control 

normal normal normal normal normal normal normal 
1  02  F normal normal normal normal normal normal normal 
1  03  F normal normal normal normal normal normal normal 
1  04  F normal normal normal normal normal normal normal 
1  05  F normal normal normal normal normal normal normal 
1  06  F normal normal normal normal normal normal normal 
1  07  F normal normal normal normal normal normal normal 
1  08  F normal normal normal normal normal normal normal 

Group No.: Animal No. Sex Treatment/Dose Level Clinical 
Observation 

PD Clinical 
Observation 

Clinical 
Observation 

PD Clinical 
Observation 

Clinical 
Observation 

PD Clinical 
Observation 

Clinical 
Observation 

2  09  F 

Oxybenzone 
(320mg/kg) 

normal normal normal normal normal normal normal 
2  10  F normal normal normal normal normal normal normal 
2  11  F normal normal normal normal normal normal normal 
2  12  F normal normal normal normal normal normal normal 
2  13  F normal normal normal normal normal normal normal 
2  14  F normal normal normal normal normal normal normal 
2  15  F normal normal normal normal normal normal normal 
2  16  F normal normal normal normal normal normal normal 

Group No.: Animal No. Sex Treatment/Dose Level Clinical 
Observation 

PD Clinical 
Observation 

Clinical 
Observation 

PD Clinical 
Observation 

Clinical 
Observation 

PD Clinical 
Observation 

Clinical 
Observation 

3  17  F 

Oxybenzone 
(1000mg/kg) 

normal normal normal normal normal normal normal 
3  18  F normal normal normal normal normal normal normal 
3  19  F normal normal normal normal normal normal normal 
3  20  F normal normal normal normal normal normal normal 
3  21  F normal normal normal normal normal normal normal 
3  22  F normal normal normal normal normal normal normal 
3  23  F normal normal normal normal normal normal normal 
3  24  F normal normal normal normal normal normal normal 
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N135-231: The Uterotrophic Assay (OPPTS 890.1600) with Oxybenzone, Octylmethoxycinnamate, Octylsalate, and Octocrylene 
 _______________________________________________________________________________________________________________________________  

Day 1 Day 2 Day 3 Terminal 

Group No.: Animal No. Sex Treatment/Dose Level Clinical PD Clinical Clinical PD Clinical Clinical PD Clinical Clinical 
4  25  F 

Octylmethoxycinnamate 
(320 mg/kg) 

normal normal normal normal normal normal normal 
4  26  F normal normal normal normal normal normal normal 
4  27  F normal normal normal normal normal normal normal 
4  28  F normal normal normal normal normal normal normal 
4  29  F normal normal normal normal normal normal normal 
4  30  F normal normal normal normal normal normal normal 
4  31  F normal normal normal normal normal normal normal 
4  32  F normal normal normal normal normal normal normal 

Clinical 
Observation 

PD Clinical 
Observation 

Clinical 
Observation 

PD Clinical 
Observation 

Clinical 
Observation 

PD Clinical 
Observation 

Clinical 
Observation Group No.: Animal No. Sex Treatment/Dose Level 

5  33  F 

Octylmethoxycinnamate 
(1000 mg/kg) 

normal normal normal normal normal normal normal 
5  34  F normal normal normal normal normal normal normal 
5  35  F normal normal normal normal normal normal normal 
5  36  F normal normal normal normal normal normal normal 
5  37  F normal normal normal normal normal normal normal 
5  38  F normal normal normal normal normal normal normal 
5  39  F normal normal normal normal normal normal normal 
5  40  F normal normal normal normal normal normal normal 

Group No.: Animal No. Sex Treatment/Dose Level Clinical 
Observation 

PD Clinical 
Observation 

Clinical 
Observation 

PD Clinical 
Observation 

Clinical 
Observation 

PD Clinical 
Observation 

Clinical 
Observation 

6  41  F 

Octylsalate (320mg/kg) 

normal normal normal normal normal normal normal 
6  42  F normal normal normal normal normal normal normal 
6  43  F normal normal normal normal normal normal normal 
6  44  F normal normal normal normal normal normal normal 
6  45  F normal normal normal normal normal normal normal 
6  46  F normal normal normal normal normal normal normal 
6  47  F normal normal normal normal normal normal normal 
6  48  F normal normal normal normal normal normal normal 
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N135-231: The Uterotrophic Assay (OPPTS 890.1600) with Oxybenzone, Octylmethoxycinnamate, Octylsalate, and Octocrylene 
 _______________________________________________________________________________________________________________________________  

Group No.: Animal No. Se x Trea tment/Dose 
Le ve l 

Clinica l 
Obse rva tion 

PD Clinica l 
Obse rva tion 

Cl i nica l 
Obse rva tion 

PD Clinica l 
Obse rva tion 

Cli nica l 
Obse rva tion 

PD Clinica l 
Obse rva tion 

Cli nica l 
Obse rva tion 

7 49 F 

Oc ty ls alat e 
(1000mg/kg) 

Normal Normal Normal Normal Normal Normal Normal 
7 50 F Normal Normal Normal Normal Normal Normal Normal 
7 51 F Normal Normal Normal Normal Normal Normal Normal 
7 52 F Normal Normal Normal Normal Normal Normal Normal 

7 53 F Normal Normal Normal Normal Normal Normal 

unc oordinated 
movement, 
hunched 
pos ture 

7 54 F Normal Normal Normal Normal Normal Normal * 
7 55 F Normal Normal Normal Normal Normal Normal Normal 
7 56 F Normal Normal Normal Normal Normal Normal * 

Clinica l 
Obse rva tion 

*Animal died prior to sc heduled necrops y 

Group No.: Animal No. Se x Trea tment/Dose 
Le ve l 

PD Clinica l 
Obse rva tion 

Cl i nica l 
Obse rva tion 

PD Clinica l 
Obse rva tion 

Clinica l 
Obse rva tion 

PD Clinica l 
Obse rva tion 

Clinica l 
Obse rva tion 

8 57 F 

Octocrylene 
(320mg/k g) 

Normal Normal Normal Normal Normal Normal Normal 
8 58 F Normal Normal Normal Normal Normal Normal Normal 
8 59 F Normal Normal Normal Normal Normal Normal Normal 
8 60 F Normal Normal Normal Normal Normal Normal Normal 
8 61 F Normal Normal Normal Normal Normal Normal Normal 
8 62 F Normal Normal Normal Normal Normal Normal Normal 
8 63 F Normal Normal Normal Normal Normal Normal Normal 
8 64 F Normal Normal Normal Normal Normal Normal Normal 
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N135-231: The Uterotrophic Assay (OPPTS 890.1600) with Oxybenzone, Octylmethoxycinnamate, Octylsalate, and Octocrylene 
 _______________________________________________________________________________________________________________________________  

Day 1 Day 2 Day 3 Terminal 

Group No.: Animal No. Sex Treatment/Dose Level Clinical PD Clinical Clinical PD Clinical Clinical PD Clinical Clinical 
9  65  F 

Octocrylene 
(1000mg/kg) 

normal normal normal normal normal normal normal 
9  66  F normal normal normal normal normal normal normal 
9  67  F normal normal normal normal normal normal normal 
9  68  F normal normal normal normal normal normal normal 
9  69  F normal normal normal normal normal normal normal 
9  70  F normal normal normal normal normal normal normal 
9  71  F normal normal normal normal normal normal normal 
9  72  F normal normal normal normal normal normal normal 

Group No.: Animal No. Sex Treatment/Dose Level Clinical 
Observation 

PD Clinical 
Observation 

Clinical 
Observation 

PD Clinical 
Observation 

Clinical 
Observation 

PD Clinical 
Observation 

Clinical 
Observation 

10 73 F 

17α -ethinyl estradiol 
(0.1mg/kg) 

normal normal normal normal normal normal normal 
10 74 F normal normal normal normal normal normal normal 
10 75 F normal normal normal normal normal normal normal 
10 76 F normal normal normal normal normal normal normal 
10 77 F normal normal normal normal normal normal normal 
10 78 F normal normal normal normal normal normal normal 
10 79 F normal normal normal normal normal normal normal 
10 80 F normal normal normal normal normal normal normal 
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N135-231: The Uterotrophic Assay (OPPTS 890.1600) with Oxybenzone, Octylmethoxycinnamate, Octylsalate, and 
Octocrylene

 ___________________________________________________________________________________________________________ 

Appendix V: 


Body Weight Data 
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N135-231: The Uterotrophic Assay (OPPTS 890.1600) with Oxybenzone, Octylmethoxycinnamate, Octylsalate, and Octocrylene 
 _______________________________________________________________________________________________________________________________  

Day 1 Day 2 Day 3 Terminal 

Group No.: Animal 
No. Sex Treatment/Dose Level Body 

Weight (g) 
Body 

Weight (g) 
Body 

Weight (g) 
Body 

Weight (g) 
% of Control (PND 

35) 
Body Weight Gain 

(g) 
1  01  F 

Corn Oil Control 

232.3 238.9 243.1 249.4 17.1 
1  02  F 251.1 255.0 258.5 263.5 12.4 
1  03  F 252.2 256.6 261.9 266.3 14.1 
1  04  F 261.2 264.0 263.7 269.1 7.9 
1  05  F 257.1 257.1 259.9 264.3 7.2 
1  06  F 268.8 268.8 271.8 276.7 7.9 
1  07  F 273.3 273.3 277.6 271.5 -1.8 
1  08  F 265.5 265.5 263.4 284.2 18.7 

Mean 257.7 259.9 262.5 268.1 10.4 
St. dev. 12.9 10.6 10.1 10.2 6.6 
Count 8 8 8 8 8 

Group No.: Animal 
No. Sex Treatment/Dose Level Body 

Weight (g) 
Body 

Weight (g) 
Body 

Weight (g) 
Body 

Weight (g) 
% of Control (PND 

35) 
Body Weight Gain 

(g) 
2  09  F 

Oxybenzone 
(320mg/kg) 

237.8 239.1 241.8 247.0 92.1 9.2 
2  10  F 249.9 253.4 253.2 264.5 98.6 14.6 
2  11  F 246.6 243.8 252.6 262.2 97.8 15.6 
2  12  F 258.3 258.1 259.5 267.0 99.6 8.7 
2  13  F 256.6 256.6 260 264.6 98.7 8.0 
2  14  F 264.8 264.8 269.1 277.3 103.4 12.5 
2  15  F 267.3 267.3 270.8 276.3 103.0 9.0 
2  16  F 280.7 280.7 282.1 291.5 108.7 10.8 

Mean 257.8 258.0 261.1 268.8 100.3 11.1 
St. dev. 13.4 13.3 12.6 13.1 4.9 2.9 
Count 8 8 8 8 8 8 

Group No.: Animal 
No. Sex Treatment/Dose Level Body 

Weight (g) 
Body 

Weight (g) 
Body 

Weight (g) 
Body 

Weight (g) 
% of Control (PND 

35) 
Body Weight Gain 

(g) 
3  17  F 

Oxybenzone 
(1000mg/kg) 

239.6 237.8 239.6 244.6 91.2 5.0 
3  18  F 244.5 244.6 243.0 249.6 93.1 5.1 
3  19  F 247.6 242.3 244.3 245.0 91.4 -2.6 
3  20  F 253.8 254.4 253.4 253.3 94.5 -0.5 
3  21  F 259.3 259.3 251.8 252.5 94.2 -6.8 
3  22  F 267.6 267.6 263.2 260.0 97.0 -7.6 
3  23  F 267.5 267.5 257.6 258.5 96.4 -9.0 
3  24  F 269.8 269.8 268.1 273.3 101.9 3.5 

Mean 256.2 255.4 252.6 254.6 95.0 -1.6 
St. dev. 11.6 12.6 10.1 9.4 3.5 5.8 
Count 8 8 8 8 8 8 
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N135-231: The Uterotrophic Assay (OPPTS 890.1600) with Oxybenzone, Octylmethoxycinnamate, Octylsalate, and Octocrylene 
 _______________________________________________________________________________________________________________________________  

Day 1 Day 2 Day 3 Terminal 

Group No.: Animal 
No. Sex Treatment/Dose Level Body 

Weight (g) 
Body 

Weight (g) 
Body 

Weight (g) 
Body 

Weight (g) 
% of Control (PND 

35) 
Body Weight Gain 

(g) 
4  25  F 

Octylmethoxycinnamate 
(320 mg/kg) 

249.1 248.0 254.7 260.3 97.1 11.2 
4  26  F 249.3 253.9 255.3 264.7 98.7 15.4 
4  27  F 250.0 254.0 256.0 263.3 98.2 13.3 
4  28  F 259.0 263.1 266.5 272.1 101.5 13.1 
4  29  F 264.4 264.4 270.9 277.6 103.5 13.2 
4  30  F 265.9 265.9 269.5 282.1 105.2 16.2 
4  31  F 271.0 271.0 266.6 267.8 99.9 -3.2 
4  32  F 276.9 276.9 274.8 284.4 106.1 7.5 

Mean 260.7 262.2 264.3 271.5 101.3 10.8 
St. dev. 10.6 9.6 7.9 9.0 3.4 6.3 
Count 8 8 8 8 8 8 

Group No.: Animal 
No. Sex Treatment/Dose Level Body 

Weight (g) 
Body 

Weight (g) 
Body 

Weight (g) 
Body 

Weight (g) 
% of Control (PND 

35) 
Body Weight Gain 

(g) 
5  33  F 

Octylmethoxycinnamate 
(1000 mg/kg) 

238.8 240.1 241.2 243.2 90.7 4.4 
5  34  F 245.1 246.4 255.3 258.2 96.3 13.1 
5  35  F 248.6 253.6 256.1 259.1 96.6 10.5 
5  36  F 262.0 262.6 253.9 259.7 96.9 -2.3 
5  37  F 262.6 262.6 267.5 268.8 100.3 6.2 
5  38  F 264.1 264.1 267.7 276.3 103.0 12.2 
5  39  F 271.6 271.6 265.3 272.6 101.7 1.0 
5  40  F 282.8 282.8 283.6 280.2 104.5 -2.6 

Mean 259.5 260.5 261.3 264.8 98.7 5.3 
St. dev. 14.5 13.7 12.6 12.0 4.5 6.3 
Count 8 8 8 8 8 8 

Group No.: Animal 
No. Sex Treatment/Dose Level Body 

Weight (g) 
Body 

Weight (g) 
Body 

Weight (g) 
Body 

Weight (g) 
% of Control (PND 

35) 
Body Weight Gain 

(g) 
6  41  F 

Octylsalate  
(320mg/kg) 

244.2 235.9 237.3 242.0 90.3 -2.2 
6  42  F 250.2 245.2 253.3 253.5 94.5 3.3 
6  43  F 254.7 244.4 246.3 246.2 91.8 -8.5 
6  44  F 253.1 248.7 256.0 258.7 96.5 5.6 
6  45  F 268.8 268.8 261.4 268.3 100.1 -0.5 
6  46  F 263.8 263.8 268.6 274.2 102.3 10.4 
6  47  F 270.3 270.3 271.3 268.5 100.1 -1.8 
6  48  F 277.2 277.2 279.6 277.4 103.5 0.2 

Mean 260.3 256.8 259.2 261.1 97.4 0.8 
St. dev. 11.4 15.0 13.9 13.1 4.9 5.7 
Count 8 8 8 8 8 8 
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N135-231: The Uterotrophic Assay (OPPTS 890.1600) with Oxybenzone, Octylmethoxycinnamate, Octylsalate, and Octocrylene 
 _______________________________________________________________________________________________________________________________  

Group No.: Anima l 
No. Sex Treatme nt/Dose 

Level 
Body 

We ight (g) 
Body 

Weight (g) 
Body 

W e ight (g) 
Body 

Weight (g) 
% of Control 

(PND 35) 
Body Weight 

Gain (g) 
7 49 F 

Octylsalate 
(1000mg/kg) 

240.6 234.2 225.6 218.3 81.4 -22.3 
7 50 F 251.0 247.8 240.6 232.6 86.8 -18.4 
7 51 F 252.6 254.9 244.8 233.6 87.1 -19.0 
7 52 F 254.1 245.7 234.4 232.2 86.6 -21.9 
7 53 F 262.7 262.7 253.2 247.3 92.2 -15.4 
7 54 F 264.7 264.7 261.1 * 
7 55 F 266.0 266.0 256.6 266.7 99.5 0.7 
7 56 F 269.1 269.1 257.2 * 

Me a n 257.6 255.6 246.7 238.5 88.9 -16.1 
St. de v. 9.6 12.2 12.5 16.6 6.2 8.6 
Count 8 8 8 6 6 6 

*Animal died prior to scheduled necropsy 

Group No.: Anima l 
No. Sex Treatme nt/Dose 

Level 
Body 

Weight (g) 
Body 

Weight (g) 
Body 

W e ight (g) 
Body 

Weight (g) 
% of Control 

(PND 35) 
Body Weight 

Gain (g) 
8 57 F 

Octocrylene 
(320mg/kg) 

241.3 241.1 246.6 251.0 93.6 9.7 
8 58 F 246.0 251.4 254.3 262.7 98.0 16.7 
8 59 F 247.1 248.3 249.9 257.0 95.9 9.9 
8 60 F 249.2 255.1 257.8 263.5 98.3 14.3 
8 61 F 262.8 262.8 268.2 274.5 102.4 11.7 
8 62 F 260.2 260.2 264.9 274.2 102.3 14.0 
8 63 F 263.4 263.4 265.0 271.7 101.3 8.3 
8 64 F 274.2 274.2 275.4 285.8 106.6 11.6 

Me a n 255.5 257.1 260.3 267.6 99.8 12.0 
St. de v. 11.3 10.3 9.8 11.1 4.2 2.8 
Count 8 8 8 8 8 8 
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N135-231: The Uterotrophic Assay (OPPTS 890.1600) with Oxybenzone, Octylmethoxycinnamate, Octylsalate, and Octocrylene 
 _______________________________________________________________________________________________________________________________  

Day 1 Day 2 Day 3 Terminal 

Group No.: Animal 
No. Sex Treatment/Dose Level Body 

Weight (g) 
Body 

Weight (g) 
Body 

Weight (g) 
Body 

Weight (g) 
% of Control (PND 

35) 
Body Weight Gain 

(g) 
9  65  F 

Octocrylene 
(1000mg/kg) 

248.0 245.8 246.0 250.3 93.4 2.3 
9  66  F 247.0 250.4 252.5 257.4 96.0 10.4 
9  67  F 256.8 251.6 256.2 261.8 97.6 5.0 
9  68  F 249.4 254.0 261.2 268.7 100.2 19.3 
9  69  F 261.1 261.1 264.8 271.1 101.1 10.0 
9  70  F 266.0 266.0 272.8 278.8 104.0 12.8 
9  71  F 272.4 272.4 270.2 275.5 102.8 3.1 
9  72  F 273.0 273.0 270.5 275.0 102.6 2.0 

Mean 259.2 259.3 261.8 267.3 99.7 8.1 
St. dev. 10.6 10.4 9.6 9.9 3.7 6.1 
Count 8 8 8 8 8 8 

Group No.: Animal 
No. Sex Treatment/Dose Level Body 

Weight (g) 
Body 

Weight (g) 
Body 

Weight (g) 
Body 

Weight (g) 
% of Control (PND 

35) 
Body Weight Gain 

(g) 
10 73 F 

17α -ethinyl estradiol 
(0.1 mg/kg) 

247.0 238.4 237.5 235.6 87.9 -11.4 
10 74 F 245.3 244.3 243.0 239.4 89.3 -5.9 
10 75 F 252.3 249.3 241.9 242.2 90.3 -10.1 
10 76 F 253.0 249.1 249.9 243.2 90.7 -9.8 
10 77 F 268.2 268.2 271.2 265.8 99.1 -2.4 
10 78 F 271.8 271.8 266.2 263.7 98.3 -8.1 
10 79 F 272.9 272.9 273.5 277.5 103.5 4.6 
10 80 F 276.9 276.9 266.0 264.4 98.6 -12.5 

Mean 260.9 258.9 256.2 254.0 94.7 -7.0 
St. dev. 12.8 15.1 14.6 15.6 5.8 5.7 
Count 8 8 8 8 8 8 
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N135-231: The Uterotrophic Assay (OPPTS 890.1600) with Oxybenzone, Octylmethoxycinnamate, Octylsalate, and 
Octocrylene

 ____________________________________________________________________________________________ 

Appendix VI: 


Tissue Weight Data 
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N135-231: The Uterotrophic Assay (OPPTS 890.1600) with Oxybenzone, Octylmethoxycinnamate, Octylsalate, and 
Octocrylene

 ____________________________________________________________________________________________ 

Group 
No.: 

Animal 
No.: Sex Treatment/Dose Level Terminal Body 

Weight (g) 

Abs. Uterine 
Weight, wet 

(g) 

Abs. Uterine 
Weight, blotted 

(g) 

Relative 
Uterine 
Weight, 

blotted (g) 
1 01 F 

Corn Oil Control 

249.4 0.0982 0.0937 0.0376 
1 02 F 263.5 0.1069 0.1013 0.0384 
1 03 F 266.3 0.0890 0.0815 0.0306 
1 04 F 269.1 0.1029 0.0928 0.0345 
1 05 F 264.5 0.0926 0.0822 0.0311 
1 06 F 280.3 0.1048 0.0958 0.0342 
1 07 F 270.3 0.0981 0.0899 0.0333 
1 08 F 285.1 0.0617 0.0570 0.0200 

Mean 268.6 0.0943 0.0868 0.0325 
St. dev. 10.9 0.0145 0.0137 0.0057 

CV 4.1 15.3523 15.8355 17.6788 

Group 
No.: 

Animal 
No.: Sex Treatment/Dose Level Terminal Body 

Weight (g) 

Abs. Uterine 
Weight, wet 

(g) 

Abs. Uterine 
Weight, blotted 

(g) 
2 09 F 

Oxybenzone  (320 mg/kg) 

247.0 0.0998 0.0939 
2 10 F 264.5 0.9340 0.0870 
2 11 F 262.2 0.0844 0.0798 
2 12 F 267.0 0.0974 0.0894 
2 13 F 267.3 0.0893 0.0821 
2 14 F 274.5 0.0808 0.0735 
2 15 F 279.4 0.1174 0.1083 
2 16 F 288.2 0.0921 0.0856 

Mean 268.8 0.1994 0.0875 
St. dev. 12.3 0.2970 0.0105 

CV 4.6 148.9648 11.9581 

Group 
No.: 

Animal 
No.: Sex Treatment/Dose Level Terminal Body 

Weight (g) 

Abs. Uterine 
Weight, wet 

(g) 

Abs. Uterine 
Weight, blotted 

(g) 
3 17 F 

Oxybenzone 
(1000 mg/kg) 

244.6 0.1079 0.1020 
3 18 F 249.6 0.1014 0.0947 
3 19 F 245.0 0.1194 0.1119 
3 20 F 253.3 0.0804 0.0730 
3 21 F 259.8 0.1318 0.1223 
3 22 F 268.4 0.1185 0.1075 
3 23 F 264.9 0.0908 0.0855 
3 24 F 273.8 0.0802 0.0737 

Mean 257.4 0.1038 0.0963 
St. dev. 11.0 0.0190 0.0179 

CV 4.3 18.3498 18.6130 
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N135-231: The Uterotrophic Assay (OPPTS 890.1600) with Oxybenzone, Octylmethoxycinnamate, Octylsalate, and 
Octocrylene

 ____________________________________________________________________________________________ 

Group 
No.: 

Animal 
No.: Sex Treatment/Dose Level Terminal Body 

Weight (g) 

Abs. Uterine 
Weight, wet 

(g) 

Abs. Uterine 
Weight, blotted 

(g) 
4 25 F 

Octylmethoxycinnamate 
(320 mg/kg) 

260.3 0.0846 0.0800 
4 26 F 264.7 0.0747 0.0681 
4 27 F 263.3 0.1013 0.0932 
4 28 F 272.1 0.0995 0.0945 
4 29 F 282.4 0.0741 0.0659 
4 30 F 277.0 0.0838 0.0752 
4 31 F 275.6 0.0977 0.0916 
4 32 F 285.7 0.0973 0.0892 

Mean 272.6 0.0891 0.0822 
St. dev. 9.2 0.0112 0.0115 

CV 3.4 12.5725 14.0050 

Group 
No.: 

Animal 
No.: Sex Treatment/Dose Level Terminal Body 

Weight (g) 

Abs. Uterine 
Weight, wet 

(g) 

Abs. Uterine 
Weight, blotted 

(g) 
5 33 F 

Octylmethoxycinnamate 
(1000 mg/kg) 

243.2 0.0985 0.0905 
5 34 F 258.2 0.1087 0.1029 
5 35 F 259.1 0.1001 0.0940 
5 36 F 259.7 0.0911 0.0830 
5 37 F 268.8 0.0928 0.0865 
5 38 F 276.9 0.0996 0.0918 
5 39 F 277.0 0.0861 0.0808 
5 40 F 284.6 0.0779 0.0705 

Mean 265.9 0.0944 0.0875 
St. dev. 13.4 0.0095 0.0097 

CV 5.0 10.0979 11.1144 

Group 
No.: 

Animal 
No.: Sex Treatment/Dose Level Terminal Body 

Weight (g) 

Abs. Uterine 
Weight, wet 

(g) 

Abs. Uterine 
Weight, blotted 

(g) 
6 41 F 

Octylsalate 
(320 mg/kg) 

242.0 0.0738 0.0675 
6 42 F 253.5 0.0831 0.0768 
6 43 F 246.2 0.0938 0.0895 
6 44 F 258.7 0.1052 0.0990 
6 45 F 268.1 0.0875 0.0798 
6 46 F 268.5 0.0912 0.0861 
6 47 F 260.4 0.0919 0.0850 
6 48 F 275.8 0.1165 0.1086 

Mean 259.2 0.0929 0.0865 
St. dev. 11.6 0.0131 0.0129 

CV 4.5 14.1149 14.8502 
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N135-231: The Uterotrophic Assay (OPPTS 890.1600) with Oxybenzone, Octylmethoxycinnamate, Octylsalate, and 
Octocrylene

 ____________________________________________________________________________________________ 

Group 
No.: 

Anima l 
No.: Sex Treatment/Dose Le vel Termina l Body 

Weight (g) 

Abs. Uterine 
W e ight, w et 

(g) 

Abs. Uterine 
Weight, 

blotted (g) 
7 49 F 

Octylsalate 
(1000 mg/kg) 

218.3 0.1065 0.0976 
7 50 F 232.6 0.0914 0.0843 
7 51 F 233.6 0.0928 0.0855 
7 52 F 232.2 0.0816 0.0745 
7 53 F 230.3 0.1014 0.0946 
7  54  F  *  *  *  
7 55 F 251.3 0.0935 0.0854 
7  56  F  *  *  *  

Me a n 233.1 0.0945 0.0870 
St. de v. 10.6 0.0086 0.0082 

CV 4.5 9.1184 9.4588 
*Animal died prior to scheduled necropsy 

Group 
No.: 

Anima l 
No.: Sex Treatment/Dose Le vel Termina l Body 

Weight (g) 

Abs. Uterine 
W e ight, w et 

(g) 

Abs. Uterine 
Weight, 

blotted (g) 
8 57 F 

Octocrylene 
(320 mg/kg) 

251.0 0.0878 0.0820 
8 58 F 262.7 0.0851 0.0768 
8 59 F 257.0 0.0985 0.0928 
8 60 F 263.5 0.0972 0.0899 
8 61 F 278.3 0.0727 0.0659 
8 62 F 278.1 0.0733 0.0672 
8 63 F 277.0 0.0851 0.0782 
8 64 F 286.4 0.0921 0.0874 

Me a n 269.3 0.0865 0.0800 
St. de v. 12.4 0.0097 0.0100 

CV 4.6 11.2299 12.4669 
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N135-231: The Uterotrophic Assay (OPPTS 890.1600) with Oxybenzone, Octylmethoxycinnamate, Octylsalate, and 
Octocrylene

 ____________________________________________________________________________________________ 

Group 
No.: 

Animal 
No.: Sex Treatment/Dose Level Terminal Body 

Weight (g) 

Abs. Uterine 
Weight, wet 

(g) 

Abs. Uterine 
Weight, blotted 

(g) 
9 65 F 

Octocrylene 
(1000 mg/kg) 

250.3 0.0891 0.0839 
9 66 F 257.4 0.0908 0.0860 
9 67 F 261.8 0.0873 0.0790 
9 68 F 268.7 0.0863 0.0821 
9 69 F 274.2 0.0843 0.0786 
9 70 F 279.4 0.0918 0.0846 
9 71 F 282.6 0.1030 0.0957 
9 72 F 275.3 0.0987 0.0921 

Mean 268.7 0.0914 0.0853 
St. dev. 11.3 0.0064 0.0060 

CV 4.2 7.0033 7.0401 

Group 
No.: 

Animal 
No.: Sex Treatment/Dose Level Terminal Body 

Weight (g) 

Abs. Uterine 
Weight, wet 

(g) 

Abs. Uterine 
Weight, blotted 

(g) 
10 73 F 

17α-Ethinyl Estradiol 
(0.1 mg/kg) 

235.6 0.3050 0.1940 
10 74 F 239.4 0.2392 0.2068 
10 75 F 242.2 0.1767 0.1619 
10 76 F 243.2 0.2495 0.2211 
10 77 F 265.5 0.3373 0.2453 
10 78 F 259.6 0.2462 0.1928 
10 79 F 268.3 0.2386 0.2175 
10 80 F 257.6 0.4241 0.2416 

Mean 251.4 0.2771 0.2101 
St. dev. 12.7 0.0763 0.0275 

CV 5.1 27.5292 13.0948 
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N135-231: The Uterotrophic Assay (OPPTS 890.1600) with Oxybenzone, Octylmethoxycinnamate, Octylsalate, and 
Octocrylene

 ____________________________________________________________________________________________ 

Appendix VII: 


Study Protocol 
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N135-231: The Uterotrophic Assay (OPPTS 890.1600) with Oxybenzone, Octylmethoxycinnamate, Octylsalate, and 
Octocrylene

 ____________________________________________________________________________________________ 

Page 159 of 187 





 
 

 
 

 

 

 

           
    

   

   
    
    
     
    
     
     
       
       
        
        
       
       
      

      
      

    
     
     
    
     

      
        
       
       

      
    
     
     

   
    

   
    

   

N135-231: The Uterotrophic Assay (OPPTS 890.1600) with Oxybenzone, Octylmethoxycinnamate, Octylsalate, and 
Octocrylene

 ____________________________________________________________________________________________ 
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N135-231: The Uterotrophic Assay (OPPTS 890.1600) with Oxybenzone, Octylmethoxycinnamate, Octylsalate, and 
Octocrylene
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Abs. Wet Uterine  Abs. Blotted Uterine Rel. Wet Uterine Rel. Blotted Uterine Group No. Animal No. Treatment Weight (mg) Weight (mg) Weight Weight 

1 01 23.4 19.2 0.0434 0.0356 
1 02 26.6 23.4 0.0464 0.0408 
1 03 26.1 21.3 0.0455 0.0371 
1 04 36.5 30.8 0.0607 0.0512 Reference Item 1 05 19.5 15.4 0.0319 0.0252 
1 06 38.7 32.0 0.0631 0.0522 
1 07 35.6 28.9 0.0590 0.0479 
1 08 30.3 27.0 0.0474 0.0423 

Mean 29.6 24.8 0.0497 0.0415
St. dev. 6.9 5.9 0.0106 0.0090 

2 09 30.8 26.7 0.0606 0.0526 
2 10 29.5 25.6 0.0526 0.0456 
2 11 35.4 30.3 0.0638 0.0546 
2 12 17α-ethinyl estradiol 27.7 20.3 0.0471 0.0345 
2 13 (0.1 µg/kg-day) 36.7 31.9 0.0614 0.0533 
2 14 44.2 35.5 0.0674 0.0541 
2 15 37.1 33.2 0.0603 0.0540 
2 16 36.5 31.7 0.0545 0.0473 

Mean 34.7 29.4 0.0585 0.0495
St. dev. 5.3 4.9 0.0066 0.0069 

3 17 71.8 62.9 0.1287 0.1127 
3 18 65.2 58.8 0.1128 0.1017 
3 19 78.8 68.7 0.1342 0.1170 
3 20 17α-ethinyl estradiol 78.3 69.8 0.1345 0.1199 
3 21 (0.3 µg/kg-day) 71.5 62.6 0.1124 0.0984 
3 22 71.6 64.0 0.1170 0.1046 
3 23 77.2 67.6 0.1156 0.1012 
3 24 93.2 83.5 0.1421 0.1273 

Mean 76.0 67.2 0.1247 0.1104
St. dev. 8.3 7.5 0.0116 0.0104 

4 25 161.2 112.2 0.3224 0.2244 
4 26 140.0 100.4 0.2607 0.1870 
4 27 198.6 126.6 0.3611 0.2302 
4 28 17α-ethinyl estradiol 112.8 83.2 0.1912 0.1410 
4 29 (1.0 µg/kg-day) 219.2 126.4 0.3741 0.2157 
4 30 191.0 107.4 0.3111 0.1749 
4 31 216.5 127.2 0.3270 0.1921 
4 32 169.0 112.6 0.2649 0.1765 

Mean 176.0 112.0 0.3016 0.1927
St. dev. 37.4 15.3 0.0600 0.0298 

5 33 174.5 115.3 0.3035 0.2005 
5 34 282.1 140.0 0.5456 0.2708 
5 35 204.6 111.0 0.3583 0.1944 
5 36 17α-ethinyl estradiol 135.8 99.7 0.2434 0.1787 
5 37 (3.0 µg/kg-day) 327.4 133.7 0.5568 0.2274 
5 38 288.5 134.1 0.4522 0.2102 
5 39 142.3 83.6 0.2333 0.1370 
5 40 175.4 116.7 0.2866 0.1907 

Mean 216.3 116.8 0.3725 0.2012
St. dev. 73.1 19.1 0.1302 0.0385  
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