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INTRODUCTION 
 
The primary purpose of the male in vivo battery is to identify compounds that have the 
potential to act as agonists or antagonists to the estrogen, androgen, progesterone, or 
dopamine receptor, 5α-reductase inhibitors, steroid biosynthesis inhibitors (aromatase 
and testosterone biosynthesis), or compounds that alter thyroid function.  This approach 
is based on DuPont’s previously published work as well as their experiences with 
several proprietary compounds.  The utility of this battery for screening unknown 
compounds for endocrine activity is being evaluated. 
 
 
OBJECTIVES 
 
The objectives of this study are as follows: 

1) evaluate this in vivo assay for its ability to identify the mode of action of 
potential endocrine modulators using a collection of endpoints; 

 
2) demonstrate that other laboratories can adopt this protocol with relative ease 

and success by characterizing the response of several compounds with known 
endocrine activity 

 
 
SPONSOR AND TEST FACILITY 
 
This study is partially sponsored by <  > and will be conducted at selected laboratories.  The 
study will not be conducted in full compliance with Good Laboratory Practice (GLP) Standards.  
In-life audits will be performed and data will be reviewed by the Quality Assurance unit of each 
contract research organization.  Full reports will be submitted to the study sponsors. 
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STUDY DESIGN 
 
The study design is as follows.  The groups and dosages for each compound will be 
described in protocol amendments. 
 

 
Group 

Dose Level 
(mg/kg/day)a 

# Animals/ 
Group 

   
I Controlb 15 
   

III Low 15 
   

V Intermediate 15 
   

VII High-intermediate 15 
   

IX High 15 
a Test compound administered once daily by gavage on test days 1-15. 
b Vehicle only (0.25% methylcellulose) at a dose volume of 5 ml/kg. 

 
All experiments will use sexually mature male rats approximately 10 weeks of age at 
the start of dosing.  Each experiment will test a single compound. The daily dosage for 
each compound will be administered at approximately 9:00 a.m. daily. 
 
Dosing by oral gavage will be performed for 15 consecutive days following release 
from quarantine.  Rats will be sacrificed on the morning of test day +15.  All animals 
(15/group) will be evaluated for gross observations of toxicity, organ weights (liver, 
thyroid gland, testes, prostate, seminal vesicles, epididymides, accessory sex gland 
unit), and serum hormone concentrations (testosterone, estradiol, dihydrotestosterone 
(DHT), follicle stimulating hormone (FSH), leutinizing hormone (LH), prolactin, 
thyroid stimulating hormone (TSH), thyroxine (T4), and triiodothyronine (T3)).  
Hepatic microsomes can be prepared for potential analyses if warranted by study 
findings. The testes, thyroid gland, and epididymides will be evaluated microscopically.   
 
 
<Optional:  When relative liver weights are increased, DHT levels are decreased, or at 
the discretion of the study director, hepatic microsomal analyses (i.e., UDP-
glucuronyltransferase, cytochrome P-450 profile, etc.) may be conducted.> 
 
 
MATERIALS AND METHODS 
 
 A. Test Substances 
 
<enter information on test compounds>   
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 B. Test Species 
 
Adult male Crl:CD®(SD)IGS BR rats, approximately 10 weeks of age and weighing 
between 260 and 300 grams, will be acquired from Charles River Laboratories, 
Raleigh, North Carolina.  The Crl:CD®(SD)IGS BR rat has been selected on the basis 
of extensive experience with this strain and its suitability with respect to sensitivity to 
endocrine modulators. 
 
 
 C. Animal Husbandry 
 
All rats will be housed in stainless steel, wire-mesh cages suspended above cage 
boards.  Animal rooms will be maintained within the limits for temperature and 
humidity defined by the American Association for Accreditation of Laboratory Animal 
Care International (AAALAC International).  Animal rooms will be artificially 
illuminated (fluorescent light) on a 12-hour light/dark cycle.  All rats will be provided 
tap water and Purina® Certified Rodent Chow® #5002 ad libitum. 
 
Haskell Laboratory has an animal health monitoring program.  The following procedures are 
performed periodically to assure that contaminant levels are below those that would be expected 
to impact the scientific integrity of the study: 
 

• Water samples are analyzed for total bacterial counts, and the presence of coliforms, lead, 
and other contaminants. 

• Feed samples are analyzed for the presence of bacteria and fungi. 
• Samples from freshly washed cages and cage racks are analyzed to ensure adequate 

sanitation by the cagewashers. 
 
Certified animal feed is used, guaranteed by the manufacturer to meet specified nutritional 
requirements and to be free of impurities which might influence the results of the study. 
 
The animal health monitoring program is administered by the laboratory animal veterinarian. 
Data are maintained separately from study records and may be included in the final report at the 
discretion of the study director. 
 
 
 D. Pretest Period 
 
Upon arrival at Haskell Laboratory, all rats will be removed from shipping cartons and 
housed one per cage in a quarantine room.  The rats will be 
 

•  quarantined for approximately one week, 
•  identified with cage card identification, 
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•  weighed three times, and 
•  observed with respect to weight gain and any gross signs of disease or injury. 

 
The rats will be released from quarantine by the laboratory veterinarian on the bases of 
body weights and freedom from clinical signs. 
 
All rats accidentally killed during the pretest period will be discarded without necropsy. 
All rats found dead or sacrificed in extremis during the pretest will be necropsied but 
tissues will not be examined microscopically. 
 
 
 E. Assignment to Groups 
 
During the pretest period, male rats will be divided by computerized, stratified 
randomization into five groups so that there are no statistically significant differences 
among group body weight means.  Each rat will be housed individually and identified 
with tail marks, eartags, transponders or other appropriate means. 
 
 
 F. Dosage Preparation and Administration 
 
All dosing solutions will be made within three days of study start and will be prepared 
approximately weekly for the duration of the study.  Suspsension will be stored in the 
refrigerator when not in use.  The dose volume will be 5 mL/kg.  The vehicle will be 
0.25% methylcellulose and the route of administration will be oral gavage.  The same 
volume of vehicle will be given to the control group.  Individual rat dose volumes will 
be based on the daily body weight except on test day +15 which will use the previous 
day’s weight.  On day +15, the animals will be dosed approximately 2 hours prior to 
necropsy. 
 
 
 G. Body Weights 
  
All rats will be weighed daily. 
 
 
 H. Food Consumption and Food Efficiency 
 
Individual food consumption data will be collected weekly.  The amount of food 
consumed by each group will be determined.  From these determinations, as well as 
body weight data, mean daily food consumption and mean food efficiency will be 
calculated for each group. 
 
 
 I. Clinical Observations and Mortality 
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Cage-site examinations to detect moribund or dead rats and abnormal behavior and 
appearance among rats will be conducted at least once daily throughout the study.  
Moribund rats will be sacrificed.  Moribund and dead rats will be given a gross 
pathological evaluation.  At every weighing, each rat will be individually handled and 
examined for abnormal behavior and appearance. 
 
 
 J. Pathological Evaluation 
 
All rats accidentally killed during the pretest period will be discarded without necropsy. 
All rats found dead or sacrificed in extremis during the pretest will be necropsied but 
tissues will not be examined microscopically.  After study start, all rats found dead, 
accidentally killed, sacrificed in extremis, or sacrificed by design will be necropsied.  
All rats surviving to scheduled necropsy will be moved to the necropsy room the day 
prior to necropsy to avoid stress-induced changes in hormone levels related to cage 
transport.  Animals will receive their final dose of test material in the necropsy room.  
Animals will not be fasted prior to necropsy. Rats sacrificed in extremis or sacrificed by 
design will be euthanized by carbon dioxide (CO2) anesthesia and exsanguination.  
Blood will be collected from the inferior vena cava or the orbital sinus for preparation 
of serum (Section L).  Time of death will be recorded for all animals.  Time of death for 
all animals should occur between 0700 and 0930 hr in order to minimize variability 
associated with serum hormone measurements. 
 
Final body, liver, thyroid gland, testes, accessory sex gland unit, prostate, 
epididymides, and seminal vesicles (with fluid) weights will be measured.  The thyroid 
glands and surrounding tissue will be removed and placed into formalin fixative for at 
least 48 hrs prior to trimming and weighing.  Following fixation, final dissection will be 
performed under a dissecting microscope by one individual in order to reduce the 
variability of the dissection procedure and hence, reduce the variability of the thyroid 
weights.  Relative organ weights (% of final body weight) will be calculated.  Blood 
will be collected in a serum separator tube and placed on ice until serum is prepared.  
<Optional:  The first five rats from each group will have approximately 7 g of liver 
placed in ice-cold buffer, homogenized, and peroxisomes and microsomes will be 
prepared for biochemical measurements (Section L).>  The liver, epididymides, and 
thyroid gland from each rat will be placed in formalin fixative and the testes will be 
placed in Bouin’s fixative.  The testes, epididymides, and thyroid will be evaluated 
microscopically.  Microscopic evaluations will be performed on control and high dose 
animals for all compounds.  Only compounds which show effects in the high dose 
group will have the remaining groups evaluated.  Liver will be evaluated 
microscopically at the discretion of the pathologist or study director. 
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 K. Hormonal Evaluation 
 
Time of death for all animals should occur between 0700 and 0930 hr in order to 
minimize variability associated with serum hormone measurements.  Blood will be 
collected at the time of sacrifice from all animals.  The blood will be placed in a serum 
separator tube on ice until the serum is prepared.  Serum will be stored between -65°C 
and -85°C until analyzed.  Serum testosterone, estradiol, DHT, FSH, LH, prolactin, 
TSH, T4, and T3 levels will be measured by commercially available radioimmunoassays 
(RIAs).  If serum is limiting, priority of analysis will be determined by the study 
director.  Any remaining serum will be discarded after the report is issued. Note:  A 
gamma counter (i.e., Packard Cobra 5005 Gamma Counter, cost ~$25,000) is required 
to perform hormonal analyses.  In addition, radioisotope licenses (125I) are required. 
 
 
 L. Biochemical Marker Analyses (Optional) 
 
The first five rats from each group will have hepatic microsomes prepared at the time of 
sacrifice.  Approximately 7 grams of liver will be homogenized (1 g tissue/4 mL buffer) 
with a Brinkmann polytron.  Microsomes will be prepared by differential centrifugation 
and stored between -65°C and -85°C for possible analyses.  When relative liver weights 
are increased, DHT levels are decreased, or at the discretion of the study director, 
hepatic microsomal analyses (i.e., UDP-glucuronyltransferase, cytochrome P-450 
profile, etc.) may be conducted.   
 
 
STATISTICAL ANALYSES 
 
<enter statistics section> 
 
 
SAFETY AND HOUSEKEEPING 
 
Most of the positive controls pose either developmental, reproductive, or carcinogenic 
risks.  Appropriate handling precautions will be used for each compound.  Good 
housekeeping procedures will be practiced to avoid contamination of the dose 
preparation facilities and potential health hazards.  To avoid skin contact, gloves will be 
worn when handling the test material.  In addition, the neat test material will be handled 
in a chemical hood.  Animal carcasses, feces, and unused dosing solutions will be 
incinerated.  
 
 
RECORDS AND SAMPLE RETENTION 
 
<  > 
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EPA/FIFRA Good Laboratory Practice Standards, (40CFR Part 160). (1989). 
 
OECD Principles of Good Laboratory Practice (C(81)30(Final), Annex 2). (1987). 
 
MAFF Japan Good Laboratory Standards (59 NohSan No. 3850). (1985). 

 


