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EXECUTIVE SUMMARY 
TOXICOLOGY STUDY NO. S.0058222-18  

EFFECTS OF ACUTE AND SUBACUTE ORAL 3,4-DINITROPYRAZOLE (DNP) EXPOSURE 
TO RATS (RATTUS NORVEGICUS) 
AUGUST 2018 – OCTOBER 2018 

 
1 PURPOSE 

 
The objectives of this study were to determine the oral median lethal dose (LD50), slope, 
and 95% confidence intervals for 3,4-dinitropyrazole (DNP) in female rats and to 
determine the subacute effects of repetitive oral exposure to DNP in male and female rats. 
 

2 CONCLUSIONS 
 
The acute oral toxicity of DNP was evaluated in female Sprague-Dawley rats using the 
Stagewise Adaptive Dose Method. The estimated LD50 and 95% confidence intervals, as 
determined via probit regression using SAS software, were 444 (364–542) mg/kg. The 
slope of the dose response (predicted probability dead versus log dose (mg/kg)) was 9.77. 
Gross pathological observations of those rats that died after DNP administration frequently 
included dark swollen/enlarged livers and spleens as well as white discoloration of the 
mucosal surface of the stomach with signs of erosion and ulceration and sloughing of the 
gastric epithelium. 
 
In the subacute study, male and female rats were dosed daily via oral gavage with 0, 14, 
28, 56, 111, or 222 mg/kg per day (-d) DNP in corn oil for 2 weeks. No compound-related 
mortality was observed, and no statistically significant differences in body weight were 
observed at any time point between individual dose groups versus controls. However, 
body mass gain over the duration of the study was significantly decreased among males 
dosed at 222 mg/kg-d DNP versus controls. Food consumption of the paired rats of either 
sex was not significantly altered between dose groups at any time point measured. Clinical 
signs noted throughout dosing in either sex were intermittent, minor in severity, and not 
dose-dependent.  
 
Gross pathological findings that were attributed to DNP dosing included pink/purple 
discoloration of the thymus (more common in males) and statistically significant decreases 
in absolute and normalized masses of adrenals, heart, kidneys, and spleen (both sexes). 
None of these effects showed an apparent dose response, as effect levels were similar 
across all dose levels. Additionally, yellow staining of the fur around the perineum was 
noted among rats dosed at 222 mg/kg-d (more common in females) and in one rat dosed 
at 111 mg/kg-d.  
 
Rats dosed with DNP showed statistically significant changes in numerous hematological 
and clinical chemistry parameters although these effects tended to be subtle, sporadic, 
and not dose dependent. The most consistent hematological effects in females were 
neutropenia (all doses) and mild reductions in red blood cells (p<0.05: 28, 56, 222 mg/kg-
d), hemoglobin (p<0.05: 28, 56, 111, 222 mg/kg-d), and hematocrit (p<0.05: 14, 28, 56, 
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222 mg/kg-d), which did not follow a dose response. The most consistent hematological 
effects in males were slight reductions in lymphocytes (p<0.05: 28, 56, 111 mg/kg-d) and 
eosinophils (p<0.05: 14, 28, 56 mg/kg-d). Statistically significant changes in clinical 
measurements included mild increases in markers of kidney injury (blood urea nitrogen 
(BUN), urea, and creatinine) and protein levels (total protein, albumin, and globulin) 
among both sexes and at multiple doses, which may be attributed to prerenal azotemia, 
likely due to hemoconcentration/dehydration. Liver enzymes were slightly altered, but not 
in a consistent manner. Significant decreases in triglycerides were noted among both 
sexes at nearly all doses, as well as significant increases in total cholesterol (males: ≥111 
mg/kg-d; females: 222 mg/kg-d). Additionally, multiple electrolytes showed mild but 
statistically significant changes. DNP was not genotoxic, based on the in vivo rat 
micronucleus assay. 
 
Despite the consistent absence of a dose response for nearly every parameter measured, 
and the relatively minor magnitudes of effect, the rats were determined to have developed 
mild kidney injury and immunological abnormalities at all doses tested. Thus, the lowest 
observed adverse effect level (LOAEL) for this study is 14 mg/kg-d. Benchmark Dose 
(BMD) analysis was not determined due to the absence of a monotonic dose response 
relationship.  
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1. PURPOSE 

 
The objectives of this study were to determine the oral median lethal dose (LD50), slope, and 
95% confidence intervals for 3,4-dinitropyrazole (DNP) in female rats and to determine the 
subacute effects of repetitive oral exposure to DNP in male and female rats. 

 
2. REFERENCES 

 
See Appendix A for a listing of references, all of which were current at the time of the study.  

 
3. AUTHORITY 

 
Funding for this work was provided under Military Interdepartmental Purchase Request (MIPR) 
No. 11221717. This Final Report addresses, in part, the environment, safety and occupational 
health (ESOH) requirements outlined in the following: 
 

• Army Regulation (AR) 200–1, Environmental Protection and Enhancement, 2007 
(reference 1).  

• AR 40–5, Preventive Medicine, 2007 (reference 2).  
• AR 70–1, Army Acquisition Policy, 2003 (reference 3).  
• Department of Defense Directive (DoDD) 4715.1E, Environment, Safety, and 

Occupational Health (ESOH), 2005, Change 1, 2018 (reference 4).  
• Army Environmental Requirements and Technology Assessments (AERTA). 

Requirement PP-3-02-05, Compliant Ordnance Lifecycle for Readiness of the 
Transformation and Objective Forces, 2012 (reference 5).   

 
The Sponsor is the Joint Enhanced Munitions Technology Program (JEMTP), formerly the Joint 
Insensitive Munitions Technology Program (JIMTP). The Program Manager is  
Mr. Lawrence Fan, JEMTP, 4103 Fowler Road, Suite 107, Indian Head, Maryland 20640-5106. 

 
4. BACKGROUND 

 
Composition B, which consists of 2,4,6-trinitrotoluene (TNT) and 1,3,5-trinitro-1,3,5-triazinane 
(RDX), is widely used by the Department of Defense (DoD) in artillery and mortar rounds. 
However, TNT and RDX have known toxicity concerns associated with their manufacture, 
handling, and use, and Composition B does not meet current performance requirements 
regarding sensitivity to detonation. Historically, military munitions and propellants have been 
developed and fielded based solely on their effectiveness on the battlefield. Any potential 
toxicity associated with the manufacture and use of these munitions was not investigated until 
after the material had been fielded and the contamination had already occurred. However, 
current munitions development efforts place greater emphasis on toxicity testing as an 
integrated part of the development pipeline that occurs in concert with performance testing. The 
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focus of the Green Insensitive Munitions Explosives (GrIMEx) program is to develop an 
alternative insensitive munition formulation containing novel replacements for TNT and RDX 
that present fewer concerns to human health.   

 
DNP has progressed through the GrIMEx program as a potential replacement for TNT based on  
the improved performance and sensitivity of DNP compared to Composition B. Toxicity testing 
of DNP consists of a phased approach that is initially comprised of in silico (quantitative-
structure activity relationship (QSAR)), in chemico, and in vitro analyses, followed by in vivo 
testing of lead candidates. The in silico, in chemico, and in vitro data for DNP include a 
predicted oral LD50 of 728.2 milligrams per kilogram (mg/kg) based on TOPKAT structure-
toxicity computer modeling and an estimated LD50 of 800–900 mg/kg based on in vitro 
cytotoxicity data from the Human Cell Line Activation Test (HCLAT) conducted previously at the 
Defense Centers for Public Health–Aberdeen (DCPH-A) (formerly U.S. Army Public Health 
Center) (references 6 and 7). Additionally, DNP showed mutagenic responses in the Ames 
assay and was predicted to be a skin sensitizer based on both in silico and in chemico assays 
(references 8, 9, and 10).  Furthermore, DNP exhibited mild toxicity to aquatic organisms in the 
microtox acute toxicity assay (Median Effective Concentration (EC50) = 13.55 milligrams per liter 
(mg/L)) (reference 11).   
 
The current report describes the acute and subacute oral toxicity of rats exposed to 1 of 5 doses 
of DNP. Research, development, testing, and training with explosives and pyrotechnics 
potentially less hazardous to human health and the environment are vital to the readiness of the 
U.S. Army. Through reduced environmental compliance constraints, a safer, more 
environmentally benign formulation can increase life-cycle cost effectiveness. Current 
formulations that use TNT have contributed to substantial environmental contamination. It is 
imperative that the Department of the Army develop weapons containing 
alternative/replacement energetics. Toxicity assessments such as this study are necessary for 
safeguarding the health of Soldiers, civilians, and the environment and, if begun early in the 
research, development, testing, and evaluation process, can save significant time and effort by 
identifying unacceptable replacement compounds (reference 12).  
 
Table 1 identifies the critical dates of this study. 
 
Table 1.  Critical Study Events 

Critical Event Date of Event 
Animal Use Protocol Approved 11 July 2018 
Study Initiation/Animals Ordered 12 July 2018 
Acute Study Animal Arrival 1 August 2018 
Acute Study Dosing 7, 14, 22 August 2018 
Acute Study Necropsies 7–29 August 2018 
14-Day Study Animal Arrival 5 September 2018 
14-Day Study Dosing Initiation 18 September 2018 
14-Day Study Scheduled Necropsies 2–4, 9–11 October 2018 
Live Animal Experimental Completion 11 October 2018 
Study Completion September 2023 
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5. MATERIALS 
 
5.1 Test Substance 

 
DNP (CASRN 38858-92-3) is a yellow, powdered solid with no detectable odor. The chemical 
formula is C3H2N4O4 and the molecular weight is 158.073 grams per mole (g/mol). DNP was 
synthesized by BAE Systems at Holston Army Ammunition Plant, Kingsport, Tennessee, and 
identified as lot number BAE-1150-003-2. The compound purity was determined by the 
manufacturer and reported as 98.5%. Due to the storage/shipping requirements for energetic 
materials, the DNP may have been wetted with up to 15% water by weight, which was not 
indicated on the Safety Data Sheet. For safety reasons, the DNP for these studies was used on 
an “as received” basis. For the acute study, fresh dosing suspensions were prepared the day 
before use for each round of dosing. For the subacute study, a separate dosing suspension was 
prepared for each dose group at targeted concentrations of 1.4, 2.8, 5.6, 11.1, and 22.2 
milligrams per milliliter (mg/ml). Dosing suspensions were prepared in volumes sufficient for 
approximately 2 weeks of dosing, resulting in preparation of two sets of dosing solutions. All 
concentrations/batches of dosing suspensions were sampled and analyzed by the Defense 
Centers for Public Health–Aberdeen Laboratory Sciences Directorate (LS) via high-performance 
liquid chromatography (HPLC). In addition, the homogeneity of the suspensions was verified by 
determining the concentration of samples taken from the top, middle, and bottom of the highest 
concentration (22.2 mg/ml) suspension. Prior to initiation of subacute dosing, samples were 
collected from two DNP suspensions (10 and 50 mg/ml) at weekly intervals for a 4- and 5-week 
period, respectively, to determine the stability of DNP in corn oil.     

 
5.2 Animals 

 
Each phase of this study was conducted using young adult Sprague-Dawley (Crl:CD(SD)CD®) 
rats obtained from Charles River Laboratories. Acute dosing was performed only on females, 
which are generally presumed to be the more sensitive sex, and subacute dosing was 
conducted on both male and female rats. All animals were housed in temperature-, relative 
humidity-, and light-controlled rooms with the target conditions of 68–79 degrees Fahrenheit 
(ºF), 30–70% humidity, and a 12:12 light/dark cycle. Temperature and relative humidity were 
monitored continuously throughout the study. Table 2 summarizes the mean temperature and 
humidity during both phases of the study, as well as any readings detected out of range. The 
deviations from target conditions were brief in duration and were not considered to have 
compromised the integrity or validity of the study results. A certified pesticide-free rodent chow 
(Envigo Teklad®, 2016C Certified Rodent Diet) and drinking-quality water were available ad 
libitum except during overnight fasting prior to acute dosing and final blood collection/necropsy 
for the subacute study. Acute study rats were individually housed, while subacute rats were 
same-sex-pair housed by dosage group. All rats were housed in suspended polycarbonate 
boxes with Sani-Chip® bedding. Each rat was uniquely identified by number via cage card and 
tail marking. Research was conducted in compliance with DoD and federal statutes and 
regulations relating to animals and experiments involving animals and adheres to principles 
stated in the Guide for the Care and Use of Laboratory Animals, Institute of Laboratory Animal 
Resources, Commission on Life Sciences, National Research Council, National Academy 
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Press, Washington, DC, 2011. The studies reported herein were performed in animal facilities 
fully accredited by AAALAC International.  

 
 

Table 2.  Animal Room Environmental Conditions 
Acute Study 8/1/2018–8/29/2018 Mean Temp. 69.93 ºF Mean R.H. 51.68% 
Out of Range Date Temperature ºF Relative Humidity % 

 8/21/2018  99.94 
 8/27/2018 66.54 73.40 

Subacute Study 9/5/2018–10/11/2018 Mean Temp. 71.48 ºF Mean RH 49.73% 
Out of Range Date Temperature ºF Relative Humidity % 

 10/1/2018  82.14 
Note: Out-of-range periods were <1 hour in duration. Out-of-range readings listed above are the 
highest humidity/lowest temperature detected during that event. 

Legend: 
⁰F = degrees Fahrenheit 
RH = relative humidity 

 
 

5.3 Quality Assurance 
 

The DCPH-A Compliance, Accreditation, and Monitoring Office (formerly the Quality Systems 
and Regulatory Compliance Office) audited critical phases of this study. Appendix B provides 
the phases audited and the dates of these audits. 

 
5.4 Study Personnel 

 
Appendix C contains the names of persons who contributed to the performance of this study. 

 
6. METHODS 

 
6.1 Acute Study 

 
Acute oral toxicity of DNP was assessed via the Stagewise Adaptive Dose Method (SADM) in 
female rats, as described by ASTM International Guideline E1163-10 (reference 13). Female 
rats are the preferred sex for acute testing because historical data indicate that females in most 
instances have lower LD50 values than males. Thus, the use of only females reduces the overall 
number of animals required. The SADM proceeds in stages in which small groups of rats are 
fasted overnight and then dosed via oral gavage, with each group receiving a different dose. 
Dosing of stages is separated by a post-dosing observation period of up to 7 days in which 
animals are weighed daily and observed for signs of toxicity, morbidity, and mortality. Moribund 
animals that are unlikely to recover may be humanely euthanized. During the first stage, a dose 
range is recommended that would be predicted to span 0% to 100% mortality, with a limit dose 
of 2,000 mg/kg. A probit analysis is then used to guide dose selection for subsequent stages. 
The analysis uses the results from each stage to calculate the LD50, 95% confidence interval, 
and slope of the dose response curve. The staged dosing continues until the variation around 
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the LD50 is less than 0.40 (95% upper confidence limit minus 95% lower confidence limit/2x the 
LD50). Although mortality from the 7-day observation period is the criterion used for the analysis, 
time to death is also used in decision-making regarding doses for subsequent stages.   
 
For the current acute study, a total of 20 female rats were dosed over 3 stages, with each stage 
separated by 7 days. The rats were approximately 8–10 weeks of age at the time of dosing and 
weighed 208.3 ± 27.6 grams. All doses were administered according to body mass measured 
on the day of dosing. Oral dosing was performed using a stainless steel 16-gauge x 2-inch 
gavage needle. All animals were observed for a period of 7 days during which clinical 
observations and body mass were measured daily. Animals that were found dead or were 
euthanized prior to the end of the observation period were submitted for gross pathological 
evaluation. Following the observation period, all surviving animals were euthanized with carbon 
dioxide (CO2) and submitted for gross pathological evaluation. 
 
The first stage consisted of 5 rats, each dosed with a different dose (200, 356, 632, 1,125, and 
2,000 mg/kg). Constant concentration dosing could not be achieved for the first stage due to the 
large range of doses and dosage volume limits for rats. Three stock suspensions were prepared 
in corn oil for stage 1, and dosing volumes ranged from 4–10 milliliters per kilogram (mL/kg). 
Fresh stock suspensions were prepared prior to each subsequent stage, and concentrations 
were verified analytically. Stage 2 consisted of 2 rats per group at dose levels of 356, 474, and 
632 mg/kg at dose volumes of 6.3–9.5 ml/kg. Stage 3 consisted of 3 rats per group at doses of 
200, 474, and 632 mg/kg at dose volumes of 7.5–8.0 ml/kg. 

 
6.2 Subacute Study 

 
Upon evaluating the results of the SADM, a 14-day subacute oral toxicity study was performed 
to determine the toxicity of repetitive daily dosing with DNP. Sixty male and 60 female Sprague 
Dawley rats, approximately 8 weeks old, were used for the subacute portion of the study. 
Additionally, six male rats were used as positive controls for the micronucleus assay. Rats were 
pair-housed throughout the subacute study except in the event of the premature death of a rat’s 
cage-mate. Both rats within each cage were assigned to the same dose group. Male rats 
weighed 318.3 ± 21.7 grams at initiation of dosing while female rats weighed 175.3 ± 11.2 
grams. Upon their arrival, animals were acclimated in the facility for a period of 13 days before 
initiation of dosing. 
 
6.2.1 Dose Selection and Test Substance Administration 

 
For each sex, body weights were determined on the day prior to initiation of dosing, and the 30 
cages of each sex were stratified according to the combined body weight of both rats. Each 
cage was then randomized into five DNP treatment groups and a corn oil negative control group 
(N=10 males and 10 females per dose group). Body mass did not differ among dose groups 
prior to initiation of dosing. Dose selection was based on the results of the acute study, with the 
highest dose corresponding to 50% of the LD50. Doses were set at 222, 111, 56, 28, and 14 
mg/kg-d (i.e., 50%, 25%, 12.6%, 6.3%, and 3.2% of the LD50). To accommodate necropsy 
schedules (maximum of 20 necropsies per day), dosing start dates were staggered over 6 days 
(3 days per sex) in a manner that included 2–4 rats per dose group per day. 
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All DNP and control doses were administered based on the most recent body mass obtained at 
a volume of 10 mL/kg. Animals were dosed daily (7 days/week) for 14 days at a similar time 
using a stainless steel 16-gauge x 2-inch gavage needle.   

 
6.2.2 Body Mass, Food Consumption, and Observations 

 
All animals were weighed once prior to study onset, once during randomization, and on study 
days 0, 1, 3, 7, 13, and 14. Rats were fasted overnight (evening of day 13) prior to necropsy on 
day 14. Feed was provided ad libitum 7 days per week in weighed feeder bins, with the 
exception of overnight fasting prior to necropsy. Feeder bins were reweighed on study days 0, 
1, 3, 7, and 13. Grams of food consumption for each period were calculated by subtracting the 
mass of the empty feeder from the mass of the full feeder. Because rats were pair-housed and 
individual food consumption could not be determined, food consumption was reported as grams 
of food consumed per pair of animals. Food efficiency was also calculated as a ratio of food 
consumed to body mass gained for the pair of animals. 
 
A thorough physical examination of each animal was performed each day concurrently with the 
dosing procedure. Observations for mortality and signs of toxic effects were made twice daily, 
once in the morning during dosing and once in the afternoon, except on weekends when 
observations were only performed in the morning. Observations included, but were not limited 
to, evaluation of the skin and fur, eyes and mucous membranes, respiratory and circulatory 
effects, autonomic effects (e.g., salivation), and central nervous system effects (e.g., tremors 
and convulsions); changes in gait, posture, and the level of activity; reactivity to handling or 
sensory stimuli; altered strength; and stereotypes or changes in behavior (e.g., self-mutilation).   

 
6.2.3 Necropsy 

 
Following the appropriate treatment period, all surviving rats were anesthetized with CO2, blood 
was collected via intracardiac puncture, and rats were euthanized using CO2. Necropsies were 
scheduled over 6 days based on the staggered experimental start dates.   
 
A macroscopic examination was conducted on all terminal animals at necropsy, noting all 
lesions and abnormal observations. The following organs were removed, trimmed in a uniform 
manner, and weighed: adrenals, brain, heart, kidneys, epididymides, liver, ovaries, spleen, 
testes, and thymus. Any observed lesions were retained for processing. All organs, with the 
exception of the testes and epididymides from each animal, were placed in 10% buffered 
formalin for at least 24 hours for fixation. The testes and epididymides were placed in modified 
Davidson’s fixative overnight (no longer than 24 hours), rinsed, and placed in 70% ethanol. In 
addition to the organs listed above, samples of the pituitary, thyroid (with attached portion of 
trachea), lung, trachea, nose, femur bone marrow, salivary glands, gastrointestinal tract, urinary 
bladder, representative lymph node, peripheral nerve, sternum with bone marrow, accessory 
sex organs, mammary gland, thigh musculature, eye with optic nerve, femur (including articular 
surface), spinal cord at three levels (cervical, midthoracic, and lumbar), and exorbital lachrymal 
glands were collected and placed in 10% buffered formalin.  
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Rats that were either found dead or were euthanized prior to their scheduled necropsy were 
subjected to a gross necropsy and fixation of tissues for histopathology. However, blood was 
not collected, and tissues were not routinely weighed.  

 
6.2.4 Clinical Chemistry and Hematology 

 
At termination of the study, blood was obtained via intracardiac puncture in animals rendered 
unconscious with CO2. Blood for clinical chemistry analyses was transferred to tubes free of 
additives, allowed to clot for at least 20 minutes, and centrifuged to obtain serum. Blood for 
hematology analyses was transferred immediately to tubes containing tripotassium 
ethylenediamine-tetraacetic acid (K3EDTA). Animals were fasted overnight prior to blood 
collection. 
 
Clinical Chemistry parameters, including albumin (ALB), alkaline phosphatase (ALKP), alanine 
aminotransferase (ALT), aspartate aminotransferase (AST), blood urea nitrogen (BUN), calcium 
(Ca), cholesterol (CHOL), creatinine (CREA), glucose (non-fasting) (GLU), globulin (GLOB), 
lactate dehydrogenase (LDH), inorganic phosphorous (PHOS), total bilirubin (TBIL), total protein 
(TP), sodium (Na), potassium (K), and chloride (Cl) were determined using the VetTest 8008 
Chemistry Analyzer and VetLyte Electrolyte Analyzer (IDEXX Laboratories, Inc.) on all valid 
serum samples. 
 
Hematology parameters, including white blood cell count (WBC), WBC differential (% 
neutrophils (NEU %N)), % lymphocytes (LYM %L), % monocytes (MONO %M), % eosinophils 
(EOS %E), % basophils (BASO %B)), red blood cell count (RBC), hemoglobin (HGB), 
hematocrit (HCT), mean cell volume (MCV), mean cell hemoglobin (MCH), mean cell 
hemoglobin concentration (MCHC), red blood cell distribution width (RDW), platelets (PLT), and 
mean platelet volume (MPV) were determined using the Cell-Dyn 3700 Hematology Analyzer 
(Abbott Laboratories) on all valid samples. 

 
6.2.5 Micronucleus Assay  

 
On study day 14, male rats from the three highest dose groups with no compound-related 
mortality (222, 111, and 56 mg/kg-d) and the vehicle control group were biosampled from the 
tail vein for the micronucleus assay (MNA). Prior to rendering rats unconscious with CO2, 
approximately 60–120 microliters (μL) of blood was withdrawn from the tail vein using a 23-
gauge thin wall needle attached to a 1-mL syringe preloaded with anticoagulant. Samples were 
processed and fixed using the MicroFlow Basic Kit® (Litron Laboratories) according to the 
manufacturer’s instructions. Processed samples were shipped to Litron Laboratories for 
analysis. Additionally, six male rats were used as negative and positive controls for the MNA. 
Approximately 1 week prior to scheduled necropsies, 60–120 μL of blood was drawn from the 6 
MNA control rats via the tail vein and processed as recommended by the manufacturer. Starting 
at 4–6 days after initial blood draw, these same MNA control rats were dosed three times (-48, -
24, -4 hours) via oral gavage with 200 mg/kg of the genotoxic agent ethyl methanesulfonate 
(EMS) dissolved in water at 20 mg/mL. At 4 hours after the third dose, 60–120 μL of blood was 
drawn from the tail vein and processed as recommended to serve as the positive control. EMS 
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dosing was staggered so that two positive control samples were collected on each day of 
necropsy. 

 
6.3 Histopathology 

 
Tissues were fixed in formalin, trimmed into cassettes, processed, embedded in paraffin, 
sectioned via a microtome to a thickness of 4–5 microns, and stained with hematoxylin and 
eosin using a routine automatic stainer. Additionally, the testis and epididymis were initially fixed 
in modified Davidson’s solution and additionally stained with the Periodic Acid Schiff (PAS) 
stain.     
 
The liver, spleen, kidney, adrenal gland, stomach, thymus, and bone marrow aspirate from the 
high dose group (222 mg/kg-d) and vehicle control were processed and analyzed. The general 
criteria for establishing histologic scores included the following: Score: “0” = the tissue is 
essentially normal or observed in <1% of the sampled tissue; “1” = minimum (<5% of tissue 
affected); “2” = mild (6–20% of tissue affected); “3” = moderate (21–40%); “4” = marked (41%–
79% of tissue affected); “5” = severe (>80% of tissue affected). Absent = not present for 
microscopic examination due to sampling error, out of the plane of section, or other similar 
reason. 

 
6.4 Statistical Analysis 

 
Experimental data generated during the course of this study were recorded by hand and 
tabulated, summarized, and/or statistically analyzed using Microsoft® Excel and IBM SPSS® 
Statistics Version 21. Environmental data were automatically recorded using MetaSys® Building 
Management System. Data from the SADM were analyzed according to the methods of Feder 
et al. to determine the LD50, 95% confidence interval, and slope of the dose response curve 
(references 14 and 15). LD50 probit analysis was conducted using SAS® (SAS Institute, Inc.). 
 
Data from the subacute study were analyzed based on the type of data collected and the 
frequency of collection. Prior to analysis of variance, normality was tested using Kolmogorov-
Smirnov test with Lilliefors Significance Correction. Data that lacked a normal distribution were 
log-transformed and retested for normality. If necessary, data were rank-transformed. Variance 
equality was determined by a Levene’s test. 
 
Body mass at days 0, 3, 7, 13 and 14, as well as changes in body mass at each interval and net 
change, were analyzed using a repeated measures Analysis of Variance (ANOVA). Dose 
groups were also compared with respect to food consumption and food efficiency. If data were 
rank-transformed, significance of normally distributed data was determined using a one-way 
ANOVA. If rank-transformed data lacked normality, a Kruskal-Wallis test was performed. If the 
ANOVA or Kruskal-Wallis test was significant (p<0.05), an appropriate post hoc test was used 
to compare dose groups.   
 
For variables measured only at the end of the study, the dose groups were compared using a 
one-factor ANOVA. If necessary, data were log- or rank-transformed to achieve normal 
distribution of data. If the assumption of normally distributed data was violated, a Kruskal-Wallis 



Toxicology Study No. S.0058222-18, August 2018 – October 2018 
 
 

9 

test was conducted on rank-transformed data. If the dose group effect was significant (p<0.05), 
an appropriate post hoc test was used to compare pairs of dose groups and dose groups to the 
control group.  
 
For absolute organ mass, comparison of the dose groups was made using an Analysis of 
Covariance (ANCOVA), with body mass at the end of the study being the covariate used. Even 
though the dose groups were assigned at day 0 to keep the average mass for each dose group 
similar, body mass can change during the study, dependent on the dose group. The ANCOVA 
adjusted for any differences in body mass among the dose groups at the end of the study since 
heavier animals would tend to have heavier organs. If the dose group effect was significant 
(p<0.05), an appropriate post hoc test was used to compare pairs of dose groups and dose 
groups to the control group. Organ-to-brain and organ-to-fasted body mass ratios were 
calculated and analyzed similarly to the other parameters measured at the end of the study 
using a one-way ANOVA. 
 
Histopathological data from control and DNP-treated animals were analyzed using a Fisher’s 
Exact Test with the data compared on a 0–1 scale to determine if the lesion existed or not. 
Histopathology data were analyzed using Minitab® Statistical Software with a p-value <0.05 
indicating a significant result.  

 
7. RESULTS 

 
7.1 Analytical Results 

 
The analytical chemistry results are summarized in Tables 3–5. During acute dosing, DNP was 
suspended in corn oil 1 day prior to dosing, and the samples were maintained on stir plates for 
several hours prior to dosing. Samples were submitted for concentration verification at the time 
of dosing (Table 3). Additionally, two samples were repeatedly measured approximately weekly 
for up to 5 weeks. Results of the stability study indicated that the DNP concentration in corn oil 
remained within acceptable ranges. Weekly recovery percentages ranged from 90–104% 
throughout the sampling period (Table 4).   
 
One week prior to initiation of subacute dosing, DNP samples were prepared, and 
concentrations were verified analytically. Homogeneity testing of the most concentrated 
DNP/corn oil suspension (22.2 mg/mL) yielded 90% recovery at the top, 95% at the middle, and 
90% at the bottom of the container (Table 4). Verification of the dosing solution/suspension 
concentrations prior to use yielded recovery percentages ranging from 88–100% of the nominal 
concentrations for both batches mixed (Table 5). Given the limited solubility and acceptable 
limits of the analytical laboratory control samples for this method, these analytical results were 
considered acceptable. All of the dosage levels are reported using the nominal concentrations. 
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Table 3. Acute Dosing Concentrations 
Nominal Concentration 

(mg/mL) 
Analytical Concentration 

(mg/mL) 
Stage 1 (08/07/2018) 

50 52 (104%) 
100 80 (80%) 
200 210 (105%) 

Stage 2 (08/14/2018) 
10 9.6 (96%) 
50 48 (95%) 
100 97 (97%) 

Stage 3 (08/22/2018) 
25 25 (100%) 

63.2 62 (98%) 
Legend: 
mg/mL = milligrams per milliliter 

 
 
Table 4. Stability and Homogeneity Results 

Nominal Concentration (mg/mL) Analytical Concentration (mg/ml) 
50 (day 0 stability) 08/07/2018 52 (104%) 
50 (day 7 stability) 08/14/2018 48 (96%) 
50 (day 15 stability) 08/22/2018 48 (96%) 
50 (day 21 stability) 08/28/2018 45 (90%) 
50 (day 29 stability) 09/05/2018 49 (98%) 
50 (day 35 stability) 09/11/2018 48 (96%) 
10 (day 0 stability) 08/14/2018 9.6 (96%) 
10 (day 8 stability) 08/22/2018 9.3 (93%) 
10 (day 14 stability) 08/28/2018 9.4 (94%) 
10 (day 22 stability) 09/05/2018 9.5 (95%) 
10 (day 28 stability) 09/11/2018 9.1 (91%) 

22.2 (homogeneity top) 20 (90%) 
22.2 (homogeneity middle) 21 (95%) 
22.2 (homogeneity bottom) 20 (90%) 

Legend: 
mg/mL = milligrams per milliliter 
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Table 5. Dosing Solution/Suspension Concentration Results 
Nominal Concentration 

(mg/mL) Analytical Concentration (mg/mL) 

 Batch 1 09/11/2018 Batch 2 10/02/2018 
1.4 1.4 (100%) 1.4 (100%) 
2.8 2.5 (89%) 2.6 (93%) 
5.6 5.2 (94%) 5.5 (98%) 
11.1 9.8 (88%) 11 (99%) 
22.2 21 (95%) 21 (95%) 

Legend: 
mg/mL = milligrams per milliliter 

 
 
7.2 Stagewise Adaptive Dose Method (SADM) Acute Study 

 
In stage 1 of the SADM, five rats each received a different oral dose of DNP/corn oil suspension 
(200, 356, 632, 1,125, and 2,000 mg/kg) and were monitored for up to 7 days. Mortality was 
observed at the three highest doses. In the second stage, two rats per dose group received 
either 356, 474, or 632 mg/kg DNP; mortality was observed in both rats receiving 632 mg/kg 
and one out of two rats receiving either 356 or 474 mg/kg. For the third stage, three rats per 
dose group received either 200, 474, or 632 mg/kg DNP; mortality was observed in one of three 
rats receiving 474 mg/kg and three of three rats receiving 632 mg/kg. Based on the combined 
results of all stages (Table 6), a probit analysis was used to estimate the LD50 and 95% 
confidence intervals at 444 (364–542) mg/kg. The slope of the dose response (predicted 
probability dead versus log dose) was 9.78. Clinical signs observed during the period after 
dosing included squinting, lethargy, labored breathing, pale appearance, wobbly gait, hunched 
posture, and the animal lying prostrate or on its side. In some cases, these clinical signs 
resolved within hours of initial appearance; however, in other cases, these signs progressed to 
death. Weight loss was observed at 24 hours after dosing in one of four rats dosed at 200 
mg/kg, two of three of rats dosed at 356 mg/kg, three of three rats dosed at 474 mg/kg, and four 
of four rats dosed at 632 mg/kg. At 48 hours after dosing, surviving rats generally exhibited 
weight gain compared to the previous day; this continued throughout the remainder of the 
observation period. Gross pathological observations of those rats that died due to DNP 
administration frequently included dark swollen/enlarged livers and spleens as well as white 
discoloration of the mucosal surface of the stomach with signs of erosion and ulceration and 
sloughing of the gastric epithelium. Rats that survived until scheduled necropsy at day 7 showed 
no obvious gross lesions. See Appendix D for details of clinical signs, body weight, mortality, 
pathological findings, and probit results. 
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Table 6. Combined Mortality Results 
Dose 

(mg/kg) 
Total Number 

Dosed Number Dead Time to Death (m=minutes, 
h=hours) 

200 4 0  

356 3 1 40h 
474 5 2 24m, 1.25h 
632 6 6 30m, 45m, 26h, 28h, 28h, 40h 

1,125 1 1 30m 
2,000 1 1 15m 

Legend: 
mg/kg = milligrams per kilogram 

 
 
7.3 Subacute Study 

 
7.3.1 Clinical Observations and Mortality 

 
One of the animals in the subacute study died prior to scheduled study termination; however, 
this death was not considered to be compound-related. Just prior to initiation of dosing (day 0), 
this rat was observed to have ruffled fur, and it was noted that this rat lost 27.5 grams in body 
weight between day -3 and day 0. These clinical signs persisted on day 1, with the addition of 
hunched posture. Prior to dosing on the morning of day 2, this rat was found dead. A gross 
necropsy identified a 2-cm urinary tract neoplasm, enlarged kidneys, and dilated pelvises 
(hydronephrosis). The hydronephrosis and enlarged kidneys were most likely the result of ureter 
obstruction by the neoplasm. This rat was excluded from all subsequent analyses, and it was 
assumed that this rat did not consume any feed between day 0 and its death. All other rats 
survived to scheduled necropsy on day 14. 
 
Other signs noted throughout dosing in either sex were intermittent, minor in severity, and not 
dose-dependent. One male rat in the 222 mg/kg-d dose group displayed congested breathing 
on day 11, but this was not noted at any other time. Two male rats in the 14 mg/kg-d group 
displayed minor eye injuries, although one of these injuries was first noted prior to initiation of 
dosing. A female rat in the 28 mg/kg-d dose group displayed alopecia on its ventral surface on 
day 4. Occasionally, rats of both sexes and across multiple dose groups displayed temporary 
signs of gasping (likely aspirated small amounts of test material) and/or exhibited minor 
bleeding from the mouth (likely bit tongue) immediately after dosing. In all cases, these signs 
resolved within 30 minutes of dosing. Appendix E provides a summary of clinical observations. 

 
7.3.2 Body Mass and Food Consumption 

 
Body mass did not differ between treated and control groups for female rats when measured at 
time points throughout the study (i.e., days 0, 3, 7, 13, and 14). Additionally, change in body 
mass over time (i.e., from days 0–3, 3–7, 7–13, and 0–13) did not differ among dose groups for 
female rats. Male rats showed no statistically significant difference among dose groups with 
respect to absolute body mass at any time point; however, statistically significant decreases in 
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body mass change relative to controls were noted for days 0–3 (56, 111, and 222 mg/kg-d), 
days 7–13 (28, 111, and 222 mg/kg-d), and days 0–13 (222 mg/kg-d), based on repeated 
measures ANOVA and Dunnett t (2-sided) post hoc tests. Male rats receiving 222 mg/kg-d DNP 
gained 36.9% less weight than controls over the duration of dosing (49.0 grams versus 77.6 
grams). See Appendices F and G for details of body mass and body mass change. 
 
Food consumption of the paired rats of either sex was not significantly altered among dose 
groups at any time point measured. Food efficiency, which is defined as paired weight gain 
divided by paired food consumption, did not differ among females at any dose or time point 
measured. However, significant effects of DNP on food efficiency were observed among males, 
with multiple dose groups showing statistically significant decreases in food efficiency from days 
0–3 (111 and 222 mg/kg-d) and from days 7–13 (28 and 222 mg/kg-d) compared to controls. 
Interestingly, multiple dose groups showed statistically significant increases in food efficiency 
from days 3–7 (14, 56, 111, and 222 mg/kg-d), which may have been a compensatory response 
to the initial decreases observed from days 0–3. Only the 222 mg/kg-d dose group differed 
significantly from controls over the entire duration of dosing (days 0–13). Thus, changes in 
weight may be attributed to food efficiency rather than food consumption. See Appendices H 
and I for details of food consumption and food efficiency.  

 
7.3.3 Organ Mass and Ratios 

 
Organs were weighed during necropsy and were reported as absolute organ mass and as ratios 
of organ mass to either fasted body mass or brain mass. Similar patterns were observed across 
both sexes, with statistically significant decreases in absolute and normalized organ masses 
observed for adrenals, heart, kidneys, and spleen. None of these organs showed an apparent 
dose response, as effect levels were similar across all dose levels, and statistical significance 
was observed for nearly all doses regardless of how organs were normalized. Additionally, liver 
mass was unaffected by DNP administration in males; however, females showed marginal 
effects, with a significant decrease in absolute liver mass at 28 mg/kg-d and significant 
increases in absolute liver mass and liver to body mass ratio at 222 mg/kg-d. Males and 
females showed no effect of DNP administration on the brain or thymus. Additionally, sex-
specific organs (i.e., testes, epididymides, ovaries, and uterus), were unaffected by DNP 
administration. See Appendix J for details of organ mass and organ mass ratios. 

 
7.3.4 Hematology 

 
Rats dosed with DNP showed reductions in numerous blood parameters although these effects 
tended to be subtle, sporadic, and not dose dependent. In both sexes, white blood cells (WBCs) 
were reduced at multiple doses, with females showing statistically significant reductions at 14 
and 28 mg/kg-d and males showing reductions at 28, 56, and 111 mg/kg-d. In females, this 
reduction in WBCs was associated with statistically significant decreases in neutrophils, 
monocytes, eosinophils, and basophils. In males, this reduction was associated with 
significantly reduced neutrophils, lymphocytes, and eosinophils. Additionally, female rats 
exhibited statistically significant reductions in red blood cells (RBCs) (28, 56, and 222 mg/kg-d), 
hemoglobin (28, 56, 111, and 222 mg/kg-d), hematocrit (28, 56, and 222 mg/kg-d), and platelets 
(28 and 56 mg/kg-d). Males displayed statistically significant effects in multiple RBC indices, 
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including reduced mean corpuscular volume (111 mg/kg-d) and mean corpuscular hemoglobin 
(111 and 222 mg/kg-d), and increased red cell distribution width (111 and 222 mg/kg-d). Males 
also displayed statistically significant increases in mean platelet volume after exposure to lower 
doses of DNP (14 and 28 mg/kg-d). See Appendix K for details of hematological parameters. 

 
7.3.5 Clinical Chemistry 

 
Potential markers of kidney injury, including blood urea nitrogen (BUN), urea, and creatinine, 
were significantly elevated in serum at multiple doses in both sexes; however, blood glucose 
was unaffected. The liver enzyme alanine aminotransferase (ALT) was significantly elevated at 
multiple doses in both sexes; serum levels in the liver enzymes aspartate aminotransferase 
(AST) and alkaline phosphatase (ALKP) showed sporadic reductions in females and males, 
respectively. Total cholesterol was significantly increased in males (111 and 222 mg/kg-d) and 
females (222 mg/kg-d); triglyceride levels were significantly decreased in males (all doses) and 
females (14, 28, 56, 111 mg/kg-d). Protein levels, including total protein, albumin, and globulin, 
were significantly increased in both sexes at nearly all doses; the ratio of albumin/globulin was 
significantly decreased in both sexes. Numerous electrolytes were significantly altered, with a 
small but statistically significant increase in sodium and decreases in potassium (females only) 
and phosphate (both sexes). Calcium and chloride were unchanged. See Appendix L for details 
of clinical chemistry.  

 
7.3.6 Pathology 

 
Bright yellow urine staining of the fur around the vulva was commonly noted in rats receiving 
222 mg/kg-d DNP (8 of 10 females; 1 of 9 males) as well as in 1 of 10 females receiving 111 
mg/kg-d. The most common pathological sign observed was purple and/or pink discoloration of 
the thymus, which was noted at 14 mg/kg-d (4 males; 1 female), 28 mg/kg-d (4 males; 1 
female), 56 mg/kg-d (4 males), 111 mg/kg-d (3 males), and 222 mg/kg-d (3 males). 
Discoloration of the thymus was not noted in any of the control animals. Diffuse lobular yellow 
discoloration of the liver was occasionally observed in male rats and was evenly distributed 
across dose groups and vehicle controls (1 at 0 mg/kg-d; 2 at 14 mg/kg-d; 2 at 56 mg/kg-d; 1 at 
56 mg/kg-d; 1 at 111 mg/kg-d; 0 at 222 mg/kg-d).  
 
Additional findings that were noted in individual animals were sporadically distributed across 
dose groups and sexes. These findings included kidney cysts and distended urinary bladder (1 
male at 28 mg/kg-d), multifocal discoloration of lungs (female at 0 mg/kg-d), enlarged testis (1 
male at 28 mg/kg-d), small testis (1 male at 56 mg/kg-d), yellow-green material adherent to 
stomach mucosa (1 female at 111 mg/kg-d), white fibrous material attached to stomach mucosa 
with minimal redness (1 female at 111 mg/kg-d), proliferative nodule on liver (1 male at 222 
mg/kg-d), and one male rat containing masses attached to vas deferens and bladder wall, with 
enlarged kidneys, hydronephrosis and discoloration of the right ventricle (222 mg/kg dose 
group-d; found dead on day 2 of study). See Appendix M for details of gross pathology. 
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7.3.7 Histopathology 
 

Treatment-related changes were primarily observed in the stomach of male and female rats. 
The stomach of each high-dose male and female (222 mg/kg-d) had microscopic findings 
consisting of squamous epithelial hyperplasia and hyperkeratosis in the non-glandular mucosa, 
accompanied by submucosal edema, congestion, and neutrophilic and lymphocytic infiltrates. 
Only the stomach from the highest dose group (222 mg/kg-d group) was microscopically 
evaluated due to the expected evaluation of the mid-dose groups in the follow-on subchronic 
(90-day) study. The microscopic changes observed in the stomach were attributed to exposure 
to the test article and were observed in all of the rats exposed to the highest dose (222 mg/kg-d 
group, p=0.000). 
 
The incidence of thymic perifollicular congestion and hemorrhage was slightly increased in 
DNP-exposed rats (2 females at 0 mg/kg-d; 3 males at 222 mg/kg-d; and 4 females at 222 
mg/kg-d), but this finding was not statistically significant. This thymic microscopic finding is likely 
correlated to the gross finding of purple thymic discoloration. Thymic congestion was variably 
accompanied by increased lymphocyte apoptosis, which is a physiologically normal occurrence 
that may be increased by stress and is unlikely to be an adverse finding. 
 
In the liver of male and female rats, various abnormalities including lymphocytic infiltrates, 
hepatocellular necrosis, and vacuolar degeneration distributed in a periportal to centrilobular 
pattern were observed. These abnormalities were observed equally in controls and dosed 
animals, and there was no clear evidence of necrosis or hemorrhage. There were minimal to no 
changes observed in the spleen, bone marrow, and adrenal gland. The kidney had no 
significant changes in any animals examined with the exception of the kidney of one male rat 
(18-684) in the 222 mg/kg-d group. This was the rat that died shortly after the onset of dosing 
and displayed severe kidney pathology consisting of end-stage cortical atrophy and necrosis 
with hydronephrosis. It also had a mass in the urinary bladder; the renal changes were due to 
obstruction of urine from the mass and were unrelated to dosing. The histologic changes 
suggestive of DNP-induced toxicity were equally observed in male and female rats. See 
Appendix N for the full histopathology report. 

 
7.3.8 Genotoxicity 

 
To determine chromosomal damage, the ratio of micronucleated reticulocytes (MN-RET; 
immature RBCs) and micronucleated normochromatic erythrocytes (MN-NCE; mature RBCs) 
were quantified in peripheral blood from male rats in the three highest DNP dose groups and 
compared to 0 mg/kg-d DNP controls. Additionally, the percent reticulocytes (%RET) among 
total RBCs was calculated to provide an indication of bone marrow toxicity. Blood from rats 
collected prior to and after treatment with the genotoxic agent EMS served as additional controls 
for this assay. The EMS controls showed an increase in MN-RET but not in MN-NCE, indicating 
acute genotoxicity rather than chronic genotoxicity. Additionally, EMS caused a decrease in 
%RET in the control rats, indicating bone marrow toxicity. 
 
Treatment with DNP did not cause a statistically significant increase in either MN-RET or MN-
NCE, indicating a lack of genotoxicity. DNP treatment caused statistically significant decreases 
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in %RET at 56 and 111 mg/kg-d, suggesting toxicity to bone marrow; however, this decrease 
did not follow a dose-dependent pattern and was not significantly decreased in the 222 mg/kg-d 
dose group. See Appendix O for details of the rat micronucleus assay. 

 
7.4 Determination of Benchmark Dose  
 
Numerous potentially adverse effects were identified at multiple dose levels, including the 
lowest dose (14 mg/kg-d). The most consistent critical effect was mild kidney injury, as indicated 
by decreased kidney mass and increased serum levels of BUN, urea, creatinine, total protein, 
albumin, and globulin. A secondary critical effect was immunological impairment, based on 
decreased numbers of white blood cells, decreased spleen mass, discoloration of the thymus, 
and anemia (only females showed anemia). For both critical effects, the severity was 
considered mild and did not worsen with increasing doses. 
 
None of the critical effects displayed a dose response, with comparable effect sizes exhibited 
across all doses. According to the U.S. Environmental Protection Agency’s (EPA) guidance 
document on benchmark dose (BMD) modeling, the data should show a graded monotonic 
response with dose, and the minimum dataset for calculating a BMD should show a biologically 
or statistically significant dose-related trend in the selected endpoint (reference 16). Since the 
selected endpoints do not fit the criteria for BMD modeling, no BMD was determined. Instead, 
the lowest adverse effect level (LOAEL) was established at 14 mg/kg-d for renal and 
immunological effects.  
 
8. DISCUSSION 

 
DNP, a nitrated derivative of pyrazole, is being evaluated as a potential replacement for TNT in 
munitions, and the current study was designed to determine acute and subacute oral toxicity of 
DNP in rats. The current study derived an oral LD50 for DNP in female Sprague-Dawley rats at 
444 mg/kg using the SADM approach. This LD50 is slightly lower than the predicted LD50 values 
derived from QSAR modeling (728.2 mg/kg) and the HCLAT in vitro assay (800–900 mg/kg) 
conducted previously at the Defense Centers for Public Health–Aberdeen (references 6 and 7). 
Additionally, a study sponsored by the Army Research Development Engineering Center 
(ARDEC Picatinny Arsenal, New Jersey) showed that acute oral dosing of mice with DNP 
dissolved in DMSO (N=3 per sex per dose) produced 100% mortality at 1,000 and 2,000 mg/kg, 
partial mortality at 500 mg/kg, and no mortality at 10, 50, and 100 mg/kg (reference 17). Thus, 
the current acute data are consistent with previous findings. The oral LD50 of pyrazole, the 
chemical backbone of DNP, was previously estimated at 1,010 mg/kg in the rat and 409 mg/kg 
in the mouse; the oral LD50 of TNT was estimated at 607 mg/kg in rats and 660 mg/kg in mice 
(reference 18). Thus, the acute toxicity of DNP established in the current study is similar to or 
slightly more toxic than that of TNT.  
 
Based on the results of acute testing, subacute testing was conducted using 5 doses of DNP (0, 
14, 28, 56, 111, 222 mg/kg-d), with the highest dose equal to 50% of the LD50. Daily gavage 
dosing of DNP in corn oil for 14 days resulted in no compound-related mortality although one rat 
died during the study due to a large neoplasm in its urinary tract. Clinical signs were generally 
minor and sporadic, and the only statistically significant impact on body weight over the entire 



Toxicology Study No. S.0058222-18, August 2018 – October 2018 
 
 

17 

duration of dosing was for body mass gain (but not absolute body mass) among males dosed at 
222 mg/kg-d DNP. Other male dose groups showed transient effects on mass gain, but these 
effects were often compensated for in other time windows and were not significant over the 
duration of the study. Additionally, bright yellow perineal staining, which was presumably caused 
by a urinary metabolite of DNP, was observed on the fur of numerous (primarily female) rats 
dosed at 222 mg/kg. Thus, minimal DNP-induced clinical signs of toxicity were noted throughout 
the duration of dosing. 
 
Gross pathological, hematological, and chemical findings tended to be minor in severity, with 
many of these effects observed at multiple or all doses without an apparent dose-response 
effect. The most consistent effect of DNP dosing was mild kidney injury, as indicated by a 
statistically significant 15% decrease in kidney mass, coupled with approximately 70% 
increases in urea and BUN and an approximate 45% increase in creatinine. These effects, 
which showed similar magnitudes of effect across sex and dose, are consistent with prerenal 
azotemia. Prerenal azotemia is a common form of kidney failure where nitrogen waste products 
accumulate in the blood, which could have multiple underlying etiologies such as dehydration or 
reduced blood flow or volume. The increase in total protein, albumin, and globulin observed 
among rats dosed with DNP further support hemoconcentration/dehydration as a mediating 
factor. Additionally, the modest effect sizes may further support dehydration rather than a 
pathological condition. Water consumption was not monitored during this study. 
 
Rats dosed with DNP also showed hematological changes that may be indicative of an 
immunological abnormality. The most consistent hematological effects were statistically 
significant decreases in white blood cells in both sexes (primarily due to neutrophils and 
monocytes in females; primarily due to lymphocytes and eosinophils in males) and subtle 
changes consistent with mild anemia in females. These hematological changes may be further 
supported by an approximate 23% decrease in spleen mass as well as notations of pink/purple 
discoloration of the thymus (primarily in males) frequently observed at necropsy among rats 
dosed with DNP but not among controls. 
 
Other changes in organ masses included an approximate 30% decrease in adrenals and an 
approximate 18% decrease in heart mass. The mild changes in markers of kidney function, the 
hematological profiles, and the decreases in multiple organ masses may be considered adverse 
despite the consistent absence of a dose response for nearly every parameter measured, and 
the relatively minor magnitudes of effect. Thus, the lowest observed adverse effect level 
(LOAEL) for this subacute study is 14 mg/kg-d. Studies that include greater durations of dosing 
are needed to determine whether these effects of DNP are indeed adverse rather than 
temporary or adaptive responses. 
 
DNP did not cause an increase in chromosomal damage to peripheral blood erythrocytes at 
doses of 56, 111, and 222 mg/kg-d, based on the MNA. This finding is consistent with a study 
sponsored by ARDEC in which mice receiving single oral gavage doses of either 125, 250, or 
500 mg/kg DNP showed no statistically significant increases in the number of micronucleated 
polychromatic erythrocytes (reference 17). Both the DCPH-A and ARDEC previously 
demonstrated in in vitro studies that DNP was strongly mutagenic with and without metabolic 
activation using the Ames assay in tester strains of S. typhimurium and E. coli (references 19 
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and 20). Additionally, an ARDEC report demonstrated positive effects of DNP in the 
chromosomal aberration assay in Chinese Hamster Ovary (CHO) cells at 1,000 micrograms per 
milliliter (µg/mL) both with and without metabolic activation (reference 21). Thus, despite clear 
genotoxic effects demonstrated using in vitro assays, DNP does not increase micronucleated 
erythrocytes in rodents. Some regulatory guidelines suggest that two in vivo assays are required 
to follow up on a positive result identified in an in vitro assay. Thus, additional indicators of in 
vivo genotoxicity, such as chromosome aberrations, sister chromatid exchanges, nuclear buds, 
and nucleoplasmic bridges, are still needed in both peripheral cells (e.g., blood and sperm) and 
target organs to further understand the genotoxic potential of DNP.   
 
Pyrazole, the parent compound of DNP, has exhibited toxicity in rats, mice, and dogs, including 
centrilobular necrosis of the liver, spleen shrinkage, and atrophic changes in the testes, 
prostate, and seminal vesicles (reference 22). Pathological effects have also been observed in 
the thyroid at high doses in the rat, but not in other species, and adrenal necrosis has also been 
reported (references 22 and 23). Pyrazole was proposed as a potential anti-cancer drug based 
on preclinical modes; however, in Phase I clinical trials, participants receiving intravenous 
pyrazole exhibited severe anemia, nausea, vomiting, and marked renal toxicity at 22–24 mg/kg-
d for up to 5 days (references 22 and 24). Several of these same tissues were altered in the rats 
dosed with DNP, including effects to the spleen, adrenals, and kidneys; however, prolonged 
dosing is required to further understand these potential effects.   
 
The health effects associated with environmental and occupational exposure to TNT are well 
documented. TNT has been shown in animals and humans to cause a variety of toxicities to the 
liver, blood, immune system, eyes, and reproductive system (reference 25). Additionally, the 
EPA has identified TNT as a possible human carcinogen (Group C), while the International 
Agency for Research on Cancer (IARC; World Health Organization) considers TNT to be 
unclassifiable as to its carcinogenicity to humans (Group 3) (references 26 and 27). The 
Occupational Safety and Health Administration (OSHA) has established a maximum allowable 
occupational exposure of 1.5 mg/m3 for a 40-hour workweek, and the EPA established an oral 
reference dose of 5x10-4 mg/kg-d based on liver effects observed in dogs (LOAEL 0.5 mg/kg-d) 
(references 26 and 28). Subchronic or chronic dosing with DNP is required to determine how 
the toxicity of DNP compares to that of TNT. 
 
9. CONCLUSIONS 

 
The acute oral toxicity of DNP was evaluated using the SADM approach in female Sprague-
Dawley rats. The LD50 was 444 (364-542) mg/kg, with mortality associated with gastric toxicity 
and enlargement of livers and spleens.   

 
In the 14-day subacute study, no compound-related mortality was observed in either male or 
female rats after daily oral doses up to 222 mg/kg-d. Clinical signs noted throughout dosing 
were intermittent, minor in severity, and not dose-dependent. Intermittent effects on body weight 
gain, but not absolute body weight, were observed among multiple dose groups of males. Males 
dosed at 222 mg/kg were the only dose group to exhibit a statistically significant decrease in 
body weight gain over the entire duration of dosing (days 0–13).   
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Numerous potentially adverse effects were identified at multiple dose levels, including the 
lowest dose (14 mg/kg). The toxicological effect that was most consistently supported by 
multiple analyses was mild kidney injury. This was evident based on statistically significant 
decreases in absolute and relative masses of kidneys and adrenals as well as statistically 
significant increases in biomarkers of kidney injury (BUN, urea, and creatinine) and blood 
protein levels (total protein, albumin, and globulin). These effects were observed in both sexes 
and at nearly all dose levels, including 14 mg/kg. Prerenal azotemia could be a potential cause 
of these effects.  
 
A secondary critical effect was immunological impairment. This was supported by pathological 
lesions of the thymus, statistically significant decreases in relative and absolute spleen mass, 
and decreases in the number of WBCs (both sexes: neutrophils and eosinophils; females only: 
basophils; males only: lymphocytes). Females also exhibited mild anemia (decreased RBC, 
HGB, HCT, and PLT). These effects were observed in both sexes and in nearly all dose groups. 
 
Despite the consistent absence of a dose response for nearly every parameter measured, and 
the relatively minor magnitudes of effect, the rats were determined to have developed mild 
kidney injury and immunological abnormalities at all doses tested. Thus, the LOAEL for this 
study is 14 mg/kg. BMD was not determined due to the absence of a monotonic dose response 
relationship.  
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APPENDIX C 
 

ARCHIVES AND STUDY PERSONNEL 
 

C-1. ARCHIVES 
 
All raw data, documentation, records, protocol, and a copy of the final report generated as a 
result of this study will be archived in the DCPH-A Toxicology Directorate archives for a 
minimum of 10 years following submission of the final report to the Sponsor. 
 
Records on animal receipt, diet, and facility environmental parameters will be archived by the 
Veterinary Support Office, Directorate of Technical Services, for a minimum of 10 years 
following submission of the final report to the Sponsor. 
 
Some ancillary records pertaining to this study, such as instrument maintenance logs, animal 
room observation logs, etc., will not be archived until those logbooks have been completed. 
Once complete they will be archived in the DCPH-A Toxicology Directorate archives. 
 
Wet tissues, histology slides, and paraffin blocks are stored in the Pathology Division archives. 
 
C-2. PERSONNEL 
 
C-2.1  Management  
 
Management (In-Life): Dr. Mark S. Johnson, Ph.D., Director, Toxicology; Arthur J. O’Neill, 
Division Chief, Toxicity Evaluation Division (TEV); Dr. Michael J. Quinn, Ph.D., Division Chief, 
Health Effects Division (HEF); Christopher Moses (VSO). 
 
Management (Report): Dr. Mark S. Johnson, Ph.D., Portfolio Director, Toxicology; Arthur J. 
O’Neill, Division Chief, Toxicity Evaluation Division (TEV); Dr. Michael J. Quinn, Ph.D., Division 
Chief, Health Effects Division (HEF). 
 
C-2.2  Study Director 
 
Thomas Sussan, Ph.D., Biologist, HEF.  
 
C-2.3  Quality Assurance 
 
In-Life: Michael P. Kefauver, Quality Assurance Specialist, Quality Systems and Regulatory 
Compliance (QSARC).  
 
Report: Allison M. Seyfert, Compliance, Accreditation, and Monitoring Office. 
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C-2.4  Veterinary Support and Animal Care 
 
MAJ Alicia Gehling, DVM, MPH, DACVPM, Attending Veterinarian.  
 
Rebecca Kilby, Animal Health Technician; Lindsey Ward, Animal Health Technician.  
 
C-2.5  Pathology Lab Coordinator 
 
Alicia Shiflett, Histotechnician, DTP. 
 
C-2.6  Histopathology   
 
Keith Koistinen, DVM, ACVP, Pathologist, DTP. 
 
C-2.7  In-Life Support   
 
Allison Narizzano, Biologist, TEV.  
 
Lee Crouse, Biologist, TEV. 
 
C-2.8  Hematology, Clinical Chemistry 
 
Matthew A. Bazar, Biologist, TEV. 
 
C-2.9  Archivist 
 
Lee Crouse, Biologist, TEV. 
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APPENDIX D 
 

ACUTE DOSING – STAGEWISE ADAPTIVE DOSE METHOD 
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Table D-1. Acute Oral Toxicity of DNP in Rats 
 
Protocol No.: 30-18-07-01 Species: Rat Sex: Female Route: Oral Gavage
Test Article: DNP Diluent: Corn Oil
Date Dosed: 08/07/2018 (Stage 1), 08/14/2018 (Stage 2), 08/22/2018 (Stage 3)

Stage Animal ID Weight 
(kg)

Nominal Dose 
(mg/kg)

Stock 
Concentration 

(mg/mL)
Time Dosed Clinical Signs (time noted) Outcome

1 18-0551 0.1847 200 50 0820 Increased respiration (0838); normal (0929, 
1500)

Scheduled necropsy

1 18-0552 0.1717 356 50 0823 Laying on side (0838); prostrate (0929); active 
and normal (0947, 1500)

Scheduled necropsy

1 18-0553 0.1701 632 100 0830
Panting (0839); prostrate (0929, 1120); active 

(1130); normal (1500); labored breathing (8/8/18- 
0821)

Found dead (8/8/18- 
1316)

1 18-0554 0.1835 1125 200 0833 Prostrate (0841) Found dead (0900)
1 18-0555 0.1650 2000 200 0837 Prostrate (0842) Found dead (0854)
2 18-0556 0.2109 356 50 0817 Squinting (0841); normal (1117, 1535) Scheduled necropsy

2 18-0557 0.2141 356 50 0821

Laying on side, labored breathing (0838, 0938); 
pale (1038); prostrate, labored breathing (1121); 
slight movement, pale, labored breathing, pale 
(1535); laying on side, no spontaneous activity 

(8/15/18- 0745, 1200, 1545)

Found dead (8/16/18- 
0625)

2 18-0558 0.2030 474 50 0824 Prostrate (0838); moving about cage (1038); 
alert, normal (1124, 1535)

Scheduled necropsy

2 18-0559 0.1925 474 50 0826 Wobbly gait (0838); elevated respiratory rate 
(0841)

Found dead (0850)

2 18-0560 0.1914 632 100 0833 Prostrate (0838); elevated respiratory rate 
(0841)

Found dead (0918)

2 18-0561 0.1916 632 100 0835
Normal (0932, 1134, 1535); hunched, lethargic, 

congested breathing, discharge around eyes 
(8/15/18- 0745, 1200, 1545)

Found dead (8/16/18- 
0625)

3 18-0562 0.2316 200 25 0808 Normal (0854, 1109, 1545) Scheduled necropsy
3 18-0563 0.2398 200 25 0812 Normal (0854, 1112, 1545) Scheduled necropsy

3 18-0564 0.2364 200 25 0815
Lethargic (0855); did not eat immediately after 

feed was returned (1120); lethargic (1545); 
normal (8/23/18- 0740)

Scheduled necropsy

3 18-0565 0.2143 474 63.2 0821

Prostrate (0840); wobbly gait (0913); active 
(1120); hunched, lethargic, normal breathing 
(1545); hunched but active (8/23/18- 0740, 

1435); active, walks gingerly (8/24/18- 0755)

Scheduled necropsy

3 18-0566 0.2039 474 63.2 0825

Active (0856); hunched (1117); did not 
immediately eat after feed was returned (1125); 

hunched, lethargic, normal breathing (1545); 
hunched, lethargic (8/23/18- 0740); hunched, 
lethargic, dried brown liquid around mouth, 
vocalization when handled (8/23/18- 1435); 

active, walks gingerly (8/24/18- 0755)

Scheduled necropsy

3 18-0567 0.2618 474 63.2 0828 Prostrate (0841); wobbly gait (0911); elevated 
respiratory rate (0915)

Found dead (0949)

3 18-0568 0.2324 632 63.2 0833

Resting (0907); active (1137); squinting, no 
spontaneous activity (1545); lethargic, wobbly 

gait, pale, sunken eyes (8/23/18- 0740); 
gasping, congested breathing, pale, eyes 

closed, minimal movement (8/23/18- 1136) 

Euthanized (8/23/18- 
1207)

3 18-0569 0.2173 632 63.2 0837

Resting (0907); hunched, squinting (1137); 
eyes closed, discharge around eyes, very 

lethargic (1545); very lethargic, pale, sunken 
eyes (8/23/18- 0740)

Found dead (8/23/18- 
1020)

3 18-0570 0.2507 632 63.2 0839 Prostrate (0849); labored breathing (0859) Found dead (0909)  
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Table D-2. Individual Body Weights (grams) after Acute Dosing 
 
Protocol No.: 30-18-07-01 Species: Rat Sex: Female Route: Oral Gavage
Test Article: DNP Diluent: Corn Oil
Date Dosed: 08/07/2018 (Stage 1), 08/14/2018 (Stage 2), 08/22/2018 (Stage 3)

Stage Animal ID
Nominal Dose 

(mg/kg)
Day 0 

(fasted) Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7
1 18-0551 200 184.7 193.6 210.0 217.9 217.7 220.8 231.2 237.0
3 18-0562 200 231.6 233.6 239.0 245.0 249.8 254.8 255.2 255.0
3 18-0563 200 239.8 248.8 247.0 247.8 254.1 256.6 258.3 258.1
3 18-0564 200 236.4 220.1 229.5 239.3 246.8 251.4 255.4 258.9
1 18-0552 356 171.7 171.8 181.3 188.7 190.8 194.3 200.4 206.2
2 18-0556 356 210.9 201.7 212.1 224.9 232.5 234.1 234.6 240.5
2 18-0557 356 214.1 200.5 Dead
2 18-0558 474 203.0 189.4 196.2 214.4 224.8 227.1 226.5 232.4
2 18-0559 474 192.5 Dead
3 18-0565 474 214.3 197.5 208.8 217 219.7 225.4 228.2 230.5
3 18-0566 474 203.9 192.7 199.1 209.8 211.1 218.5 221 224.8
3 18-0567 474 261.8 Dead
1 18-0553 632 170.1 157.2 Dead
2 18-0560 632 191.4 Dead
2 18-0561 632 191.6 177.6 Dead
3 18-0568 632 232.4 212.1 Dead
3 18-0569 632 217.3 204.2 Dead
3 18-0570 632 250.7 Dead
1 18-0554 1125 183.5 Dead
1 18-0555 2000 165.0 Dead  
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Table D-3. Acute Gross Pathological Findings 
 
Protocol No.: 30-18-07-01 Species: Rat Sex: Female Route: Oral Gavage
Test Article: DNP Diluent: Corn Oil
Date Dosed: 08/07/2018 (Stage 1), 08/14/2018 (Stage 2), 08/22/2018 (Stage 3)

Stage Animal ID Nominal Dose 
(mg/kg)

Outcome (hours 
after dosing)

1 18-0551 200 Scheduled necropsy
3 18-0562 200 Scheduled necropsy
3 18-0563 200 Scheduled necropsy
3 18-0564 200 Scheduled necropsy
1 18-0552 356 Scheduled necropsy
2 18-0556 356 Scheduled necropsy

2 18-0557 356 Found dead (40 h)

2 18-0558 474 Scheduled necropsy

2 18-0559 474 Found dead (0.5 h)

3 18-0565 474 Scheduled necropsy
3 18-0566 474 Scheduled necropsy

3 18-0567 474 Found dead (1.25 h)

1 18-0553 632 Found dead (28 h)

2 18-0560 632 Found dead (0.75 h)

2 18-0561 632 Found dead (40 h)

3 18-0568 632 Euthanized (28 h)

3 18-0569 632 Found dead (26 h)

3 18-0570 632 Found dead (0.5 h)

1 18-0554 1125 Found dead (0.5 h)

1 18-0555 2000 Found dead (0.25 h)

Gross Pathological Findings

Minimal yellow staining around vulva.

Minimal yellow staining around tail.

Minimal yellow staining around vulva.
NGLR

Minimal yellow staining around vulva.
NGLR
NGLR

Advanced rigor mortis shortly after death; liver and spleen are swollen and dark red; stomach mucosa 
is white; liver and spleen turned white when stomach contents spilled on them.

Advanced rigor mortis shortly after death; liver and spleen are swollen and dark red; liver and spleen 
turned white when stomach contents spilled on them.

Minimal yellow staining around vulva.

Moderate amount of yellow staining around vulva and anus; liver is swollen, patchy tan and dark 
areas; stomach is markedly swollen with gas; stomach contains ulcerations and specs of dark red 

material; SI is discolored with dark green contents (post-mortem autolysis and possible ileus); colon 
is empty; congested and hemorrhaged meninges; hemorrhage within thymus; mild congestion of 

lungs.

Minimal yellow staining around anus.

Yellow staining on vulva; liver is enlarged with mottled brown appearance; dark, enlarged spleen; white 
discoloration of stomach with sloughing; non-glandular and glandular areas have deep red erosion; 
small amount of clear fluid in esophagus; SI filled with fluid; colon conatins hard formed feces; firm 
and hard feces stuck in rectum; reddish-brown staining around nostrils; several dark purple patches 

on external left lung that extends into parenchyma.

Yellow staining around vulva; distended stomach with fluid and gas, glandular portion has multifocal 
ulcerations; cecum and colon nearly empty; heart and great vessels distended and congested; 

congested meningial vessels; lungs are dark red and firm. 

Bright yellow urine; swollen, dark liver; substantial clear fluid in pericardial sac, mediastinum, and 
pleural cavity; stomach severely distended and contains large amount of fluid and ingesta; glandular 
portion has multifocal redness, ulceration, and adherent material; SI is slightly distended with fluid 

and has mild reddish-brown discoloration; nearly empty cecum and colon; meninges are congested 
and edematous.

Yellow staining on vulva; enlarged liver; slightly enlarged spleen; external hemorrhaging of both 
stomach regions; 1-3mm portion of liver touching stomach, causing discoloration; errosion and 

sloughing of distal esophagus; both lungs appear red with blood; congested subcutaneous blood 
vessels and carotid arteries; clear fluid in proximal intestine.

Yellow staining around vulva; large, swollen, dark red, congested liver; white discoloration of the non-
glandular stomach mucosa; small intestine is distended with gas and fluid.

Yellow staining around vulva; enlarged, dark red, congested liver; white discoloration of stomach 
mucosa; stomach filled with clear fluid.

Large amount of yellow staining around vulva, anus, tail mouth and chest; stomach ulceration with 
hemorrhage; hemorrhage on the dorsal surface of the meninges; cecum and colon are empty.

Dark, swollen liver; non-glandular stomach mucosa is white and has areas of sloughing; small 
intestinal contents have yellow discoloration; congestion of blood vessels throughout body; large 

amounts of clear fluid in thoracic cavity; yellow staining around vulva. 
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Table D-4. LD50 Probit Analysis 
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APPENDIX E 
 

SUMMARY OF CLINICAL OBSERVATIONS 
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Table E-1. Daily Clinical Observations During Subacute Dosing of Female Rats 

Note:  
Animals with no remarkable observations (i.e., normal) were not noted. Occasionally, small amounts (<10%) of 
compound/corn oil flowed out of the mouth during dosing. This was not considered a clinical sign unless the rat aspirated 
some of the compound. 
 
 
 
 

  

Dose 
Group

Animal ID Observation Day(s) 
Observed

56 mg/kg 18-0733
18-0734
18-0715
18-0716
18-0703
18-0704
18-0729
18-0730
18-0745
18-0746

111 mg/kg 18-0689
18-0690
18-0739
18-0740
18-0737
18-0738
18-0741
18-0742
18-0695
18-0696

222 mg/kg 18-0709
18-0710
18-0727 Gasping  immediately after dosing 

for <30min due to aspiration
4

Both rats in cage have yellow fluid 
(urine or compound)- mostly on its 

back

8

18-0728 Both rats in cage have yellow fluid 
(urine or compound)- mostly on its 

face and back

8

18-0711
18-0712
18-0725
18-0726
18-0721
18-0722

Dose 
Group

Animal ID Observation Day(s) 
Observed

18-0723
18-0724
18-0697
18-0698
18-0717
18-0718
18-0719
18-0720
18-0731
18-0732
18-0705 Mistakenly dosed with twice the 

intended dose (2.8 mg/mL instead 
of 1.4 mg/mL); treated with control 

the following day

4,5

18-0706
18-0687
18-0688
18-0735
18-0736
18-0743
18-0744
18-0701
18-0702
18-0699
18-0700
18-0693 Aspirated some compound 11
18-0694 Alopecia on belly, forearms, neck 4
18-0713
18-0714
18-0707
18-0708
18-0691
18-0692

0 mg/kg

14 mg/kg

28 mg/kg
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E-3 

Table E-2. Daily Clinical Observations During Subacute Dosing of Male Rats  

Note:  
Animals with no remarkable observations (i.e., normal) were not noted. Occasionally, small amounts (<10%) of 
compound/corn oil flowed out of the mouth during dosing.  This was not considered a clinical sign unless the rat aspirated 
some of the compound. 
 
 
 

Dose 
Group

Animal ID Observation Day(s) 
Observed

18-0649
18-0650
18-0685
18-0686 Temporary bleeding from mouth (bit 

tongue)
1

18-0671
18-0672
18-0675
18-0676
18-0657
18-0658
18-0637
18-0638
18-0677
18-0678 Chromodacryorrhea in left eye 10

Minor eye injury (right eye) 0
Dried porphyrin around right eye 1,8,10

18-0680
18-0643
18-0644
18-0629
18-0630
18-0653
18-0654
18-0641
18-0642
18-0665
18-0666
18-0663
18-0664 Temporary bleeding from mouth (bit 

tongue)
8

18-0623
18-0624

0 mg/kg

18-0679

28 mg/kg

14 mg/kg

Dose 
Group

Animal ID Observation Day(s) 
Observed

18-0661
18-0662
18-0651

Aspirated some compound 2,4,7
Slight bleeding in mouth (bit tongue) 7

18-0635
18-0636
18-0633
18-0634
18-0681
18-0682
18-0655 Minor bite wound on side 7
18-0656
18-0645 Slight bleeding in mouth (bit tongue) 12
18-0646
18-0673
18-0674
18-0669
18-0670
18-0667
18-0668
18-0631 Congested breathing 11
18-0632
18-0647
18-0648
18-0621
18-0622
18-0659
18-0660
18-0683

Underweight, ruffled fur, hunched 0,1
Found dead 2

18-0684

18-0652

222 mg/kg

111 mg/kg

56 mg/kg
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F-2 

Table F-1. Individual and Mean Body Weights of Female Rats (grams) 
Dose 

Group
Animal 

ID
Day 0 Day 3 Day 7 Day 13 Day 141 Dose 

Group
Animal 

ID
Day 0 Day 3 Day 7 Day 13 Day 141

18-0723 184.0 197.7 214.1 226.7 218.3 18-0733 172.1 185.9 206.7 225.0 216.3
18-0724 183.4 196.7 216.4 238.8 228.7 18-0734 175.3 196.5 217.6 226.1 220.4
18-0697 183.5 186.2 201.5 215.1 210.3 18-0715 182.6 191.3 207.9 221.3 211.8
18-0698 178.4 190.5 199.1 214.1 205.9 18-0716 183.8 196.1 224.2 244.2 230.6
18-0717 173.0 178.3 190.5 207.9 201.3 18-0703 160.3 178.2 195.0 199.0 196.8
18-0718 187.3 198.6 214.7 231.8 225.6 18-0704 191.1 203.2 221.0 241.4 228.1
18-0719 158.7 170.1 182.3 201.2 192.1 18-0729 171.0 169.6 182.3 186.5 186.8
18-0720 175.2 184.3 196.5 208.0 197.9 18-0730 168.2 180.4 191.2 196.3 194.2
18-0731 168.3 177.3 187.6 199.7 192.8 18-0745 163.2 182.0 196.7 199.7 196.6
18-0732 166.7 177.8 188.5 202.5 198.9 18-0746 169.9 181.9 192.2 201.4 194.5
Mean 175.9 185.8 199.1 214.6 207.2 Mean 173.8 186.5 203.5 214.1 207.6

SD 9.2 9.9 12.4 13.6 13.2 SD 9.6 10.2 14.2 20.1 15.7

18-0705 173.2 181.7 198.4 218.8 207.5 18-0689 202.4 216.0 239.0 260.9 249.7
18-0706 197.9 209.3 230.1 262.0 245.7 18-0690 180.6 185.5 206.8 220.2 211.3
18-0687 183.6 191.4 211.2 225.1 214.4 18-0739 184.2 194.4 217.6 232.5 222.0
18-0688 174.0 179.0 199.2 217.9 204.0 18-0740 173.0 191.7 207.2 221.2 210.9
18-0735 174.1 193.7 206.9 233.5 222.5 18-0737 178.9 196.2 211.2 233.6 226.0
18-0736 175.5 185.5 204.1 220.9 209.0 18-0738 179.9 193.3 209.0 210.6 203.5
18-0743 161.1 172.1 181.6 194.5 191.5 18-0741 175.9 181.2 196.0 210.1 204.2
18-0744 172.3 195.7 213.2 226.7 216.4 18-0742 173.9 180.2 197.1 201.4 195.4
18-0701 167.1 175.8 181.1 197.0 188.0 18-0695 144.9 150.4 154.2 170.0 163.7
18-0702 173.8 198.4 214.8 220.0 216.6 18-0696 168.4 177.4 192.8 212.5 206.5
Mean 175.3 188.3 204.1 221.6 211.6 Mean 176.2 186.6 203.1 217.3 209.3

SD 9.8 11.5 15.0 18.8 16.3 SD 14.3 16.8 21.6 23.6 22.2

18-0699 198.9 213.0 238.7 270.1 256.5 18-0709 164.9 174.6 192.5 198.4 192.6
18-0700 172.4 174.6 186.9 212.2 202.0 18-0710 203.7 213.5 217.9 246.5 234.8
18-0693 163.5 188.0 195.4 201.4 190.1 18-0727 169.8 188.2 193.2 203.9 195.2
18-0694 183.4 190.2 204.5 229.9 216.8 18-0728 184.2 196.8 214.2 225.9 221.9
18-0713 168.1 172.3 193.4 201.3 196.2 18-0711 183.7 195.5 204.3 211.2 202.4
18-0714 180.4 190.2 209.5 210.6 203.0 18-0712 165.2 171.6 191.6 191.4 187.6
18-0707 169.2 178.7 180.8 194.6 188.1 18-0725 189.2 205.0 218.4 228.1 222.9
18-0708 184.1 201.2 224.4 242.5 235.0 18-0726 159.2 178.8 190.3 194.9 188.8
18-0691 167.2 184.3 200.3 202.1 194.7 18-0721 169.0 166.3 188.0 192.6 186.8
18-0692 157.3 161.9 170.0 193.3 186.1 18-0722 171.8 176.8 192.5 197.3 190.2
Mean 174.5 185.4 200.4 215.8 206.9 Mean 176.1 186.7 200.3 209.0 202.3

SD 12.2 14.7 20.3 24.6 22.9 SD 13.7 15.6 12.2 18.6 17.6

0 
mg/kg

14 
mg/kg

28 
mg/kg

111 
mg/kg

56 
mg/kg

222 
mg/kg

 
Note:  
1Fasted overnight.  
Data showed a normal distribution and equal variance. No effects of dose were detected via repeated measures ANOVA. 
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F-3 

Table F-2. Individual and Mean Body Weights of Male Rats (grams) 
Dose 

Group
Animal 

ID
Day 0 Day 3 Day 7 Day 13 Day 141 Dose 

Group
Animal 

ID
Day 0 Day 3 Day 7 Day 13 Day 141

18-0649 350.3 360.5 391.9 431.9 418.0 18-0661 320.9 328.0 356.5 366.2 356.3
18-0650 304.9 316.3 336.2 362.5 352.4 18-0662 339.1 350.7 387.2 421.1 408.2
18-0685 325.8 359.1 385.5 428.3 414.8 18-0651 327.1 341.6 354.7 365.9 355.4
18-0686 328.8 355.4 382.7 417.2 400.3 18-0652 303.0 313.1 336.4 358.8 348.0
18-0671 324.2 351.2 379.6 416.8 402.7 18-0635 334.3 352.8 386.9 412.1 399.1
18-0672 304.5 328.4 348.5 381.6 371.9 18-0636 304.2 319.6 350.4 392.5 381.8
18-0675 313.8 333.3 353.6 383.9 370.7 18-0633 317.9 313.7 346.9 372.4 360.9
18-0676 312.5 332.1 337.7 361.2 347.8 18-0634 308.4 303.2 334.6 359.9 354.6
18-0657 293.2 313.2 334.5 363.6 356.8 18-0681 334.2 353.7 381.8 405.7 395.2
18-0658 312.1 336.7 364.9 398.9 390.6 18-0682 273.5 289.9 317.2 339.5 327.0
Mean 317.0 338.6 361.5 394.6 382.6 Mean 316.3 326.6 355.3 379.4 368.7

SD 16.0 17.2 22.3 27.8 26.1 SD 19.8 22.4 23.7 26.8 26.1

18-0637 334.6 356.9 391.6 404.9 391.5 18-0655 353.0 357.8 398.0 428.9 418.9
18-0638 326.5 346.1 381.9 401.5 386.4 18-0656 316.0 324.9 354.6 375.6 367.9
18-0677 341.1 360.2 396.8 425.1 410.7 18-0645 322.3 337.7 366.1 381.5 371.5
18-0678 322.9 341.6 368.8 398.5 388.1 18-0646 324.2 343.6 385.2 404.3 395.0

18-0679 329.4 356.3 378.3 382.9 373.7 18-0673 310.6 315.7 338.5 358.0 350.6
18-0680 311.0 340.5 372.0 408.0 389.7 18-0674 325.5 336.6 367.9 387.1 377.7
18-0643 311.0 327.4 351.8 368.8 355.5 18-0669 334.2 345.9 378.8 402.9 397.0
18-0644 341.7 362.4 391.0 419.0 399.9 18-0670 293.2 299.3 321.3 330.0 323.3
18-0629 340.6 363.8 396.4 433.8 420.4 18-0667 308.1 315.6 336.9 350.0 339.6
18-0630 284.5 302.4 330.4 365.5 354.8 18-0668 313.4 323.0 345.4 371.7 363.8
Mean 324.3 345.8 375.9 400.8 387.1 Mean 320.1 330.0 359.3 379.0 370.5

SD 18.0 19.2 21.3 22.8 21.3 SD 16.2 17.5 24.2 28.9 28.5

18-0653 377.5 397.3 452.6 475.6 460.4 18-0631 319.9 319.7 349.0 363.5 361.3
18-0654 338.7 355.2 395.1 426.3 412.3 18-0632 336.2 326.4 363.8 390.3 377.6
18-0641 316.2 332.5 355.9 378.4 369.2 18-0647 335.6 353.8 385.4 408.7 400.4
18-0642 323.6 334.1 361.6 376.8 366.5 18-0648 311.7 319.8 347.9 388.1 369.5
18-0665 303.2 317.0 336.3 350.4 342.7 18-0621 322.7 331.3 363.1 373.7 362.5
18-0666 346.0 366.0 404.9 434.1 418.8 18-0622 311.6 315.0 339.6 352.3 341.8
18-0663 292.2 315.8 338.6 361.8 350.0 18-0659 306.8 305.0 335.3 350.9 342.4
18-0664 326.4 343.1 375.8 381.4 372.0 18-0660 316.3 312.4 334.8 346.7 334.4
18-0623 311.4 329.4 356.7 365.5 354.9 18-0683 321.6 306.9 333.7 349.5 341.6
18-0624 275.5 296.5 312.2 315.4 312.5 18-0684
Mean 321.1 338.7 369.0 386.6 375.9 Mean 320.3 321.1 350.3 369.3 359.1

SD 28.9 28.7 40.3 46.4 43.1 SD 10.3 14.9 17.5 22.2 21.4

56 
mg/kg

28 
mg/kg

111 
mg/kg

14 
mg/kg

222 
mg/kg

0 
mg/kg

 
Note:  
1Fasted overnight. 
Data showed a normal distribution and equal variance. No effects of dose were detected via repeated measures ANOVA. 
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G-2 

Table G-1.  Individual and Mean Body Mass Changes in Females (grams) 
Dose 

Group
Animal 

ID
Day    
0-3

Day    
3-7

Day    
7-13

Day    
0-13

Dose 
Group

Animal 
ID

Day    
0-3

Day    
3-7

Day    
7-13

Day    
0-13

18-0723 13.7 16.4 12.6 42.7 18-0733 13.8 20.8 18.3 52.9
18-0724 13.3 19.7 22.4 55.4 18-0734 21.2 21.1 8.5 50.8
18-0697 2.7 15.3 13.6 31.6 18-0715 8.7 16.6 13.4 38.7
18-0698 12.1 8.6 15.0 35.7 18-0716 12.3 28.1 20.0 60.4
18-0717 5.3 12.2 17.4 34.9 18-0703 17.9 16.8 4.0 38.7
18-0718 11.3 16.1 17.1 44.5 18-0704 12.1 17.8 20.4 50.3
18-0719 11.4 12.2 18.9 42.5 18-0729 -1.4 12.7 4.2 15.5
18-0720 9.1 12.2 11.5 32.8 18-0730 12.2 10.8 5.1 28.1
18-0731 9.0 10.3 12.1 31.4 18-0745 18.8 14.7 3.0 36.5
18-0732 11.1 10.7 14.0 35.8 18-0746 12.0 10.3 9.2 31.5
Mean 9.9 13.4 15.5 38.7 Mean 12.8 17.0 10.6 40.3

SD 3.5 3.4 3.5 7.6 SD 6.3 5.4 6.9 13.5

18-0705 8.5 16.7 20.4 45.6 18-0689 13.6 23.0 21.9 58.5
18-0706 11.4 20.8 31.9 64.1 18-0690 4.9 21.3 13.4 39.6
18-0687 7.8 19.8 13.9 41.5 18-0739 10.2 23.2 14.9 48.3
18-0688 5.0 20.2 18.7 43.9 18-0740 18.7 15.5 14.0 48.2
18-0735 19.6 13.2 26.6 59.4 18-0737 17.3 15.0 22.4 54.7
18-0736 10.0 18.6 16.8 45.4 18-0738 13.4 15.7 1.6 30.7
18-0743 11.0 9.5 12.9 33.4 18-0741 5.3 14.8 14.1 34.2
18-0744 23.4 17.5 13.5 54.4 18-0742 6.3 16.9 4.3 27.5
18-0701 8.7 5.3 15.9 29.9 18-0695 5.5 3.8 15.8 25.1
18-0702 24.6 16.4 5.2 46.2 18-0696 9.0 15.4 19.7 44.1
Mean 13.0 15.8 17.6 46.4 Mean 10.4 16.5 14.2 41.1

SD 6.9 5.0 7.5 10.6 SD 5.1 5.6 6.8 11.5

18-0699 14.1 25.7 31.4 71.2 18-0709 9.7 17.9 5.9 33.5
18-0700 2.2 12.3 25.3 39.8 18-0710 9.8 4.4 28.6 42.8
18-0693 24.5 7.4 6.0 37.9 18-0727 18.4 5.0 10.7 34.1
18-0694 6.8 14.3 25.4 46.5 18-0728 12.6 17.4 11.7 41.7
18-0713 4.2 21.1 7.9 33.2 18-0711 11.8 8.8 6.9 27.5
18-0714 9.8 19.3 1.1 30.2 18-0712 6.4 20.0 -0.2 26.2
18-0707 9.5 2.1 13.8 25.4 18-0725 15.8 13.4 9.7 38.9
18-0708 17.1 23.2 18.1 58.4 18-0726 19.6 11.5 4.6 35.7
18-0691 17.1 16.0 1.8 34.9 18-0721 -2.7 21.7 4.6 23.6
18-0692 4.6 8.1 23.3 36.0 18-0722 5.0 15.7 4.8 25.5
Mean 11.0 15.0 15.4 41.4 Mean 10.6 13.6 8.7 33.0

SD 7.1 7.6 10.9 13.9 SD 6.7 6.1 7.8 7.0

0 
mg/kg

14 
mg/kg

28 
mg/kg

111 
mg/kg

222 
mg/kg

56 
mg/kg

 
Note:  
Data showed a normal distribution; significant error variance was detected via Levene’s test for day 7-13 
(p=0.044). No effects of dose were detected via repeated measures ANOVA. 
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Table G-2.  Individual and Mean Body Mass Changes in Males (grams) 
Dose 

Group
Animal 

ID
Day    
0-3

Day    
3-7

Day    
7-13

Day    
0-13

Dose 
Group

Animal 
ID

Day    
0-3

Day    
3-7

Day    
7-13

Day    
0-13

18-0649 10.2 31.4 40.0 81.6 18-0661 7.1 28.5 9.7 45.3
18-0650 11.4 19.9 26.3 57.6 18-0662 11.6 36.5 33.9 82.0
18-0685 33.3 26.4 42.8 102.5 18-0651 14.5 13.1 11.2 38.8
18-0686 26.6 27.3 34.5 88.4 18-0652 10.1 23.3 22.4 55.8
18-0671 27.0 28.4 37.2 92.6 18-0635 18.5 34.1 25.2 77.8
18-0672 23.9 20.1 33.1 77.1 18-0636 15.4 30.8 42.1 88.3
18-0675 19.5 20.3 30.3 70.1 18-0633 -4.2 33.2 25.5 54.5
18-0676 19.6 5.6 23.5 48.7 18-0634 -5.2 31.4 25.3 51.5
18-0657 20.0 21.3 29.1 70.4 18-0681 19.5 28.1 23.9 71.5
18-0658 24.6 28.2 34.0 86.8 18-0682 16.4 27.3 22.3 66.0
Mean 21.6 22.9 33.1 77.6 Mean 10.4* 28.6 24.2 63.2

SD 7.1 7.4 6.0 16.3 SD 8.8 6.6 9.5 16.5

18-0637 22.3 34.7 13.3 70.3 18-0655 4.8 40.2 30.9 75.9
18-0638 19.6 35.8 19.6 75.0 18-0656 8.9 29.7 21.0 59.6
18-0677 19.1 36.6 28.3 84.0 18-0645 15.4 28.4 15.4 59.2
18-0678 18.7 27.2 29.7 75.6 18-0646 19.4 41.6 19.1 80.1
18-0679 26.9 22.0 4.6 53.5 18-0673 5.1 22.8 19.5 47.4
18-0680 29.5 31.5 36.0 97.0 18-0674 11.1 31.3 19.2 61.6
18-0643 16.4 24.4 17.0 57.8 18-0669 11.7 32.9 24.1 68.7
18-0644 20.7 28.6 28.0 77.3 18-0670 6.1 22.0 8.7 36.8
18-0629 23.2 32.6 37.4 93.2 18-0667 7.5 21.3 13.1 41.9
18-0630 17.9 28.0 35.1 81.0 18-0668 9.6 22.4 26.3 58.3
Mean 21.4 30.1 24.9 76.5 Mean 10.0* 29.3 19.7* 59.0

SD 4.1 4.9 10.9 13.7 SD 4.7 7.4 6.4 14.0

18-0653 19.8 55.3 23.0 98.1 18-0631 -0.2 29.3 14.5 43.6
18-0654 16.5 39.9 31.2 87.6 18-0632 -9.8 37.4 26.5 54.1
18-0641 16.3 23.4 22.5 62.2 18-0647 18.2 31.6 23.3 73.1
18-0642 10.5 27.5 15.2 53.2 18-0648 8.1 28.1 40.2 76.4
18-0665 13.8 19.3 14.1 47.2 18-0621 8.6 31.8 10.6 51.0
18-0666 20.0 38.9 29.2 88.1 18-0622 3.4 24.6 12.7 40.7
18-0663 23.6 22.8 23.2 69.6 18-0659 -1.8 30.3 15.6 44.1
18-0664 16.7 32.7 5.6 55.0 18-0660 -3.9 22.4 11.9 30.4
18-0623 18.0 27.3 8.8 54.1 18-0683 -14.7 26.8 15.8 27.9
18-0624 21.0 15.7 3.2 39.9 18-0684
Mean 17.6 30.3 17.6* 65.5 Mean 0.9* 29.1 19.0* 49.0*

SD 3.8 11.8 9.7 19.6 SD 10.0 4.4 9.5 16.9

0 
mg/kg

14 
mg/kg

28 
mg/kg

56 
mg/kg

111 
mg/kg

222 
mg/kg

 
Note:  
Data from day 0-3 lacked normality (p=0.042). Rank-transformed data was normally distributed, with 
equal error variances. *p<0.05 from control group based on one-way ANOVA and Dunnett (2-sided) post 
hoc test. 
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Table H-1. Paired Food Consumption (grams) for Female Rats 
Dose 

Group
Animal Pair 

ID
Day    
0-3

Day    
3-7

Day    
7-13

Day    
0-13

18-0723/0724 99.8 134.9 191.7 426.4
18-0697/0698 83.7 114.5 158.9 357.1
18-0717/0718 96.0 127.8 159.2 383.0
18-0719/0720 85.8 108.1 147.7 341.6
18-0731/0732 78.8 116.1 164.0 358.9

Mean 88.8 120.3 164.3 373.4
SD 8.8 10.8 16.4 33.1

18-0705/0706 96.0 136.6 180.2 412.8
18-0687/0688 90.3 129.3 167.5 387.1
18-0735/0736 95.6 126.2 164.2 386.0
18-0743/0744 92.5 126.4 147.4 366.3
18-0701/0702 89.0 120.7 129.3 339.0

Mean 92.7 127.8 157.7 378.2
SD 3.1 5.8 19.7 27.5

18-0699/0700 104.5 145.6 191.0 441.1
18-0693/0694 94.1 115.7 146.3 356.1
18-0713/0714 87.5 128.3 130.1 345.9
18-0707/0708 87.2 128.9 155.2 371.3
18-0691/0692 76.7 105.2 121.1 303.0

Mean 90.0 124.7 148.7 363.5
SD 10.2 15.2 27.1 50.3

18-0733/0734 99.1 136.8 163.7 399.6
18-0715/0716 104.8 140.5 175.6 420.9
18-0703/0704 94.6 126.5 150.4 371.5
18-0729/0730 74.6 109.1 112.0 295.7
18-0745/0746 94.1 120.3 125.5 339.9

Mean 93.4 126.6 145.4 365.5
SD 11.4 12.7 26.4 49.5

18-0689/0690 95.3 144.8 175.3 415.4
18-0739/0740 91.3 126.0 157.5 374.8
18-0737/0738 93.7 126.0 151.1 370.8
18-0741/0742 80.7 120.0 128.1 328.8
18-0695/0696 79.5 109.2 143.0 331.7

Mean 88.1 125.2 151.0 364.3
SD 7.5 12.9 17.5 35.7

18-0709/0710 90.8 124.5 159.3 374.6
18-0727/0728 95.0 113.7 156.9 365.6
18-0711/0712 83.3 121.8 135.7 340.8
18-0725/0726 85.0 124.4 139.7 349.1
18-0721/0722 53.8 120.7 138.2 312.7

Mean 81.6 121.0 146.0 348.6
SD 16.2 4.4 11.2 24.1

56 
mg/kg

111 
mg/kg

222 
mg/kg

0 
mg/kg

14 
mg/kg

28 
mg/kg

 
Note:  
Data were normally distributed with equal error variances. No significant effects of dose were observed 
via repeated measures ANOVA.  
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Table H-2. Paired Food Consumption (grams) for Male Rats 
Dose 

Group
Animal Pair 

ID
Day    
0-3

Day    
3-7

Day    
7-13

Day    
0-13

18-0649/0650 130.1 198.9 280.4 609.4
18-0685/0686 166.5 222.9 311.8 701.2
18-0671/0672 156.0 201.9 277.8 635.7
18-0675/0676 130.3 161.2 233.6 525.1
18-0657/0658 135.8 181.0 258.2 575.0

Mean 143.7 193.2 272.4 609.3
SD 16.6 23.3 29.0 66.0

18-0637/0638 150.0 205.4 203.7 559.1
18-0677/0678 135.2 201.9 215.1 552.2
18-0679/0680 151.9 192.7 204.2 548.8
18-0643/0644 134.0 186.3 196.8 517.1
18-0629/0630 139.1 178.1 225.6 542.8

Mean 142.0 192.9 209.1 544.0
SD 8.4 11.2 11.3 16.2

18-0653/0654 159.6 245.7 252.5 657.8
18-0641/0642 139.5 172.8 193.3 505.6
18-0665/0666 138.0 201.8 213.8 553.6
18-0663/0664 129.9 182.3 189.2 501.4
18-0623/0624 123.6 157.9 165.8 447.3

Mean 138.1 192.1 202.9 533.1
SD 13.6 33.9 32.5 79.2

18-0661/0662 116.8 186.7 212.6 516.1
18-0651/0652 121.4 160.0 181.3 462.7
18-0635/0636 136.8 194.8 242.0 573.6
18-0633/0634 96.4 162.3 192.4 451.1
18-0681/0682 118.8 176.3 202.3 497.4

Mean 118.0 176.0 206.1 500.2
SD 14.4 15.1 23.2 48.6

18-0655/0656 125.4 208.1 245.0 578.5
18-0645/0646 140.6 195.9 221.2 557.7
18-0673/0674 124.8 183.7 208.6 517.1
18-0669/0670 115.0 174.2 186.0 475.2
18-0667/0668 108.0 164.5 180.8 453.3

Mean 122.8 185.3 208.3 516.4
SD 12.3 17.3 26.3 53.0

18-0631/0632 113.5 181.0 228.1 522.6
18-0647/0648 145.9 198.3 257.3 601.5
18-0621/0622 114.8 181.9 204.2 500.9
18-0659/0660 112.1 162.8 211.5 486.4
†18-0683/0684 81.0 190.6 204.6 476.2

Mean 113.5 182.9 221.1 517.5
SD 23.0 13.3 22.4 50.1

56 
mg/kg

111 
mg/kg

222 
mg/kg

0 
mg/kg

14 
mg/kg

28 
mg/kg

 
Note:  
†Rat 18-0683 lost 27.5 g between day -3 and day 0 and was found dead on the morning of day 2. It was 
assumed that this rat did not contribute to the paired food consumption during day 0-3, and the food 
consumed in that cage was doubled to reflect the projected consumption by two rats. No significant effect 
of dose was observed via repeated measures ANOVA, regardless of whether or not these data were 
included. Data showed normal distribution with equal error variances. 
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APPENDIX I 
 

INDIVIDUAL AND SUMMARY OF FOOD EFFICIENCY DATA 
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Table I-1. Food Efficiency (weight gain/food consumed) of Paired Female Rats 
Dose 

Group
Animal Pair 

ID
Day    
0-3

Day    
3-7

Day    
7-13

Day    
0-13

18-0723/0724 0.271 0.268 0.183 0.230
18-0697/0698 0.177 0.209 0.180 0.188
18-0717/0718 0.173 0.221 0.217 0.207
18-0719/0720 0.239 0.226 0.206 0.220
18-0731/0732 0.255 0.181 0.159 0.187

Mean 0.223 0.221 0.189 0.207
SD 0.045 0.031 0.023 0.019

18-0705/0706 0.207 0.275 0.290 0.266
18-0687/0688 0.142 0.309 0.195 0.221
18-0735/0736 0.310 0.252 0.264 0.272
18-0743/0744 0.372 0.214 0.179 0.240
18-0701/0702 0.374 0.180 0.163 0.224

Mean 0.281 0.246 0.218 0.244
SD 0.103 0.051 0.056 0.023

18-0699/0700 0.156 0.261 0.297 0.252
18-0693/0694 0.333 0.188 0.215 0.237
18-0713/0714 0.160 0.315 0.069 0.183
18-0707/0708 0.305 0.196 0.206 0.226
18-0691/0692 0.283 0.229 0.207 0.234

Mean 0.247 0.238 0.199 0.226
SD 0.083 0.052 0.082 0.026

18-0733/0734 0.353 0.306 0.164 0.260
18-0715/0716 0.200 0.318 0.190 0.235
18-0703/0704 0.317 0.274 0.162 0.240
18-0729/0730 0.145 0.215 0.083 0.147
18-0745/0746 0.327 0.208 0.097 0.200

Mean 0.269 0.264 0.139 0.216
SD 0.091 0.051 0.047 0.044

18-0689/0690 0.194 0.306 0.201 0.236
18-0739/0740 0.317 0.307 0.183 0.257
18-0737/0738 0.328 0.244 0.159 0.230
18-0741/0742 0.144 0.264 0.144 0.188
18-0695/0696 0.182 0.176 0.248 0.209

Mean 0.233 0.259 0.187 0.224
SD 0.084 0.054 0.041 0.027

18-0709/0710 0.215 0.179 0.217 0.204
18-0727/0728 0.326 0.197 0.143 0.207
18-0711/0712 0.218 0.236 0.049 0.158
18-0725/0726 0.416 0.200 0.102 0.214
18-0721/0722 0.043 0.310 0.068 0.157

Mean 0.244 0.225 0.116 0.188
SD 0.140 0.052 0.067 0.028

222 
mg/kg

14 
mg/kg

28 
mg/kg

56 
mg/kg

111 
mg/kg

0 
mg/kg

 
Note: Data were normally distributed with equal variance. No significant effect of dose was observed via 
repeated measures ANOVA.
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Table I-2. Food Efficiency (weight gain/food consumed) of Paired Male Rats 
Dose 

Group
Animal Pair 

ID
Day    
0-3

Day    
3-7

Day    
7-13

Day    
0-13

18-0649/0650 0.166 0.258 0.236 0.228
18-0685/0686 0.360 0.241 0.248 0.272
18-0671/0672 0.326 0.240 0.253 0.267
18-0675/0676 0.300 0.161 0.230 0.226
18-0657/0658 0.328 0.273 0.244 0.273

Mean 0.296 0.235 0.242 0.253
SD 0.076 0.044 0.009 0.024

18-0637/0638 0.279 0.343 0.162 0.260
18-0677/0678 0.280 0.316 0.270 0.289
18-0679/0680 0.371 0.278 0.199 0.274
18-0643/0644 0.277 0.284 0.229 0.261
18-0629/0630 0.295 0.340 0.321 0.321

Mean 0.301 *0.312 0.236 0.281
SD 0.040 0.031 0.062 0.025

18-0653/0654 0.227 0.387 0.215 0.282
18-0641/0642 0.192 0.295 0.195 0.228
18-0665/0666 0.245 0.288 0.203 0.244
18-0663/0664 0.310 0.304 0.152 0.249
18-0623/0624 0.316 0.272 0.072 0.210

Mean 0.258 0.309 *0.167 0.243
SD 0.054 0.045 0.058 0.027

18-0661/0662 0.160 0.348 0.205 0.247
18-0651/0652 0.203 0.227 0.185 0.204
18-0635/0636 0.248 0.333 0.278 0.290
18-0633/0634 -0.098 0.398 0.264 0.235
18-0681/0682 0.302 0.314 0.228 0.276

Mean 0.163 *0.324 0.232 0.250
SD 0.155 0.062 0.039 0.034

18-0655/0656 0.109 0.336 0.212 0.234
18-0645/0646 0.248 0.357 0.156 0.250
18-0673/0674 0.130 0.295 0.186 0.211
18-0669/0670 0.155 0.315 0.176 0.222
18-0667/0668 0.158 0.266 0.218 0.221

Mean *0.160 *0.314 0.190 0.228
SD 0.053 0.036 0.026 0.015

18-0631/0632 -0.088 0.369 0.180 0.187
18-0647/0648 0.180 0.301 0.247 0.249
18-0621/0622 0.105 0.310 0.114 0.183
18-0659/0660 -0.051 0.324 0.130 0.153

†18-0684 -0.363 0.281 0.154 0.117
Mean *-0.043 *0.317 *0.165 *0.178

SD 0.210 0.033 0.052 0.048

222 
mg/kg

0 
mg/kg

14 
mg/kg

28 
mg/kg

56 
mg/kg

111 
mg/kg

 
Notes: 
†Data are based on an individual rat; the paired rat was found dead prior to day 2 and was assumed to 
have not consumed food prior to death. Data were rank-transformed to obtain a normal distribution.   
*p<0.05 compared to control based on repeated measures ANOVA for main effect of dose, followed by 
one-way ANOVA and Dunnett t (2-sided) post hoc test for each time period. 
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APPENDIX J 
 

INDIVIDUAL AND SUMMARY OF ORGAN MASS AND MASS RATIOS 
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Table J-1. Individual and Mean Absolute Organ Mass (grams) in Females 
Dose 

Group
Animal 

ID
Fasted 
Body 

Weight

Brain Kidneys 
(2)

Adrenals 
(2)

Liver Heart Spleen Thymus Ovaries 
(2)

Uterus

18-0697 210.3 1.860 1.648 0.064 8.182 0.809 0.466 0.689 0.129 0.398
18-0698 205.9 2.040 1.736 0.065 8.448 0.857 0.510 0.525 0.119 0.404
18-0723 218.3 1.992 1.739 0.074 8.560 0.930 0.590 0.688 0.114 0.465
18-0724 228.7 1.952 1.676 0.067 9.235 1.196 0.478 0.743 0.129 0.569
18-0717 201.3 1.817 1.884 0.067 9.098 1.037 0.504 0.527 0.140 0.494
18-0718 225.6 1.995 1.723 0.055 8.923 0.891 0.481 0.487 0.141 0.667
18-0719 192.1 1.862 1.645 0.061 7.862 0.802 0.443 0.673 0.111 0.805
18-0720 197.9 1.823 1.686 0.081 8.337 1.052 0.427 0.428 0.133 0.620
18-0731 192.8 1.898 1.749 0.076 7.516 1.018 0.573 0.633 0.117 0.735
18-0732 198.9 1.878 1.676 0.072 7.259 0.864 0.416 0.479 0.119 0.539
Mean 207.2 1.912 1.716 0.068 8.342 0.946 0.489 0.587 0.125 0.570

SD 13.2 0.078 0.070 0.008 0.656 0.127 0.058 0.110 0.011 0.137

18-0687 214.4 1.847 1.404 0.049 8.418 0.707 0.293 0.411 0.101 0.936
18-0688 204.0 1.996 1.386 0.031† 8.016 0.805 0.346 0.506 0.089 1.015
18-0705 207.5 1.985 1.385 0.043 7.877 0.670 0.394 0.565 0.136 0.602
18-0706 245.7 1.912 1.673 0.044 9.137 0.738 0.361 0.493 0.120 0.843
18-0735 222.5 1.891 1.566 0.032 8.666 0.758 0.327 0.579 0.118 0.622
18-0736 209.0 2.005 1.457 0.039 8.195 0.708 0.349 0.576 0.123 0.559
18-0743 191.5 2.015 1.424 0.056 7.610 0.655 0.326 0.489 0.129 0.574
18-0744 216.4 2.006 1.513 0.058 8.648 0.772 0.362 0.583 0.108 0.625
18-0701 188.0 2.017 1.366 0.059 6.882 0.748 0.344 0.577 0.117 0.611
18-0702 216.6 2.007 1.576 0.044 8.833 0.793 0.346 0.617 0.133 0.585
Mean 211.6 1.968 1.475* 0.047* 8.228 0.735* 0.345* 0.540 0.117 0.697

SD 16.3 0.061 0.103 0.009 0.663 0.050 0.027 0.063 0.015 0.168

18-0693 190.1 1.962 1.422 0.044 7.391 0.619 0.339 0.520 0.116 0.455
18-0694 216.8 1.838 1.489 0.059 8.601 0.703 0.377 0.533 0.099 0.626
18-0699 256.5 1.968 1.616 0.059 10.289 0.802 0.494 0.793 0.130 0.619
18-0700 202.0 2.025 1.477 0.037 7.788 0.733 0.406 0.645 0.117 0.661
18-0713 196.2 2.036 1.374 0.033 7.253 0.727 0.330 0.508 0.115 0.357
18-0714 203.0 1.986 1.373 0.047 7.917 0.786 0.380 0.565 0.113 0.606
18-0691 194.7 1.710 1.392 0.027 6.761 0.694 0.263 0.317 0.107 0.479
18-0692 186.1 1.885 1.541 0.041 7.606 0.796 0.466 0.583 0.106 0.777
18-0707 188.1 1.814 1.291 0.055 5.914 0.722 0.374 0.398 0.117 0.443
18-0708 235.0 1.910 1.706 0.043 8.865 0.866 0.414 0.537 0.123 0.629
Mean 206.9 1.913 1.468* 0.045* 7.839* 0.745* 0.384* 0.540 0.114 0.565

SD 22.9 0.103 0.125 0.011 1.207 0.069 0.067 0.129 0.009 0.127

18-0715 211.8 1.927 1.431 0.043 7.692 0.750 0.345 0.573 0.105 0.796
18-0716 230.6 1.839 1.739 0.043 9.389 0.766 0.371 0.516 0.192 0.624
18-0733 216.3 2.038 1.592 0.047 7.925 0.767 0.365 0.564 0.096 0.545
18-0734 220.4 1.906 1.660 0.041 8.699 0.785 0.362 0.414 0.112 0.598
18-0703 196.8 1.914 1.371 0.042 7.610 0.883 0.364 0.541 0.125 0.551
18-0704 228.1 1.928 1.580 0.044 9.254 0.794 0.514 0.463 0.105 0.524
18-0729 186.8 1.747 1.425 0.042 6.636 0.714 0.301 0.446 0.119 0.432
18-0730 194.2 1.816 1.314 0.052 8.207 0.713 0.329 0.527 0.091 0.491
18-0745 196.6 1.825 1.347 0.043 7.732 0.729 0.344 0.723 0.098 0.465
18-0746 194.5 1.757 1.486 0.042 7.914 0.729 0.400 0.445 0.110 0.776
Mean 207.6 1.870 1.495* 0.044* 8.106 0.763* 0.370* 0.521 0.115 0.580

SD 15.7 0.089 0.142 0.003 0.824 0.051 0.057 0.089 0.029 0.123

0 mg/kg

14 mg/kg

28 mg/kg

56 mg/kg
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Table J-1. Individual and Mean Absolute Organ Mass (grams) in Females (cont.) 
Dose 

Group
Animal 

ID
Fasted 
Body 

Weight

Brain Kidneys 
(2)

Adrenals 
(2)

Liver Heart Spleen Thymus Ovaries 
(2)

Uterus

18-0689 249.7 1.382 1.562 0.058 10.233 0.843 0.514 0.664 0.126 0.687
18-0690 211.3 1.961 1.437 0.049 8.582 0.744 0.367 0.419 0.111 0.432
18-0737 226.0 1.987 1.571 0.035 9.552 0.781 0.373 0.545 0.147 0.861
18-0738 203.5 1.844 1.297 0.038 7.763 0.773 0.407 0.333 0.135 0.398
18-0739 222.0 1.976 1.487 0.064 8.979 0.834 0.416 0.521 0.098 0.523
18-0740 210.9 1.951 1.582 0.060 8.267 0.750 0.475 0.562 0.111 0.648
18-0695 163.7 1.688 1.088 0.038 7.289 0.706 0.328 0.401 0.103 0.512
18-0696 206.5 1.945 1.486 0.044 8.298 0.778 0.440 0.500 0.141 0.864
18-0741 204.2 1.778 1.448 0.054 9.238 0.832 0.408 0.469 0.114 0.450
18-0742 195.4 1.893 1.270 0.047 8.609 0.802 0.351 0.459 0.100 0.426
Mean 209.3 1.841 1.423* 0.049* 8.681 0.784* 0.408* 0.487 0.119 0.580

SD 22.2 0.188 0.159 0.010 0.862 0.044 0.057 0.093 0.018 0.176

18-0709 192.6 1.688 1.313 0.048 8.414 0.989 0.336 0.411 0.119 0.453
18-0710 234.8 1.928 1.657 0.039 11.269 0.952 0.433 0.459 0.132 0.571
18-0711 202.4 1.896 1.599 0.039 10.345 0.804 0.333 0.489 0.120 0.453
18-0712 187.6 1.899 1.372 0.031 7.751 0.661 0.425 0.591 0.120 0.477
18-0727 195.2 1.869 1.538 0.058 8.488 0.760 0.351 0.522 0.141 0.378
18-0728 221.9 1.944 1.544 0.039 9.364 0.814 0.441 0.573 0.149 0.773
18-0721 186.8 1.826 1.415 0.037 7.674 0.736 0.382 0.346 0.098 1.011
18-0722 190.2 1.873 1.274 0.044 7.950 0.717 0.346 0.449 0.120 0.814
18-0725 222.9 1.921 1.555 0.055 9.454 0.860 0.442 0.664 0.125 0.640
18-0726 188.8 1.887 1.455 0.046 7.993 0.829 0.309 0.391 0.106 0.482
Mean 202.3 1.873 1.472* 0.044* 8.870* 0.812* 0.380* 0.490 0.123 0.605

SD 17.6 0.073 0.127 0.008 1.210 0.102 0.051 0.099 0.015 0.202

222 
mg/kg

111 
mg/kg

 
Notes:  
*p<0.05 using ANCOVA with body weight as the covariate, followed by pairwise comparisons versus the 
control group when a significant main effect was observed. Masses of spleen, ovaries, and uterus were 
log-transformed, and heart and adrenals were rank-transformed to achieve normal distribution of data. 
After rank-transformation of adrenal masses, error variances significantly differed from equality, based on 
Levene’s test. 
†Right adrenal gland partially missing. Considered an outlier due to processing damage and not included 
in analysis. 
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Table J-2. Individual and Mean Absolute Organ Mass (grams) in Males 
Dose 

Group
Animal 

ID
Fasted 
Body 

Weight

Brain Kidneys 
(2)

Adrenals 
(2)

Liver Heart Spleen Thymus Testes (2) Epididym
ides

18-0649 418.0 2.186 3.347 0.073 16.082 1.480 0.740 0.588 3.762 0.882
18-0650 352.4 2.072 2.519 0.040 11.883 1.387 0.703 0.500 3.168 0.904
18-0671 402.7 2.043 2.739 0.065 14.027 1.306 0.651 0.556 3.076 0.874
18-0672 371.9 1.994 2.731 0.066 13.987 1.393 0.772 0.650 3.049 0.894
18-0685 414.8 2.305 3.041 0.072 14.419 1.469 0.789 0.659 3.433 0.905
18-0686 400.3 2.021 2.551 0.063 12.050 1.269 0.923 0.833 2.766 0.764
18-0657 356.8 2.101 2.625 0.069 13.460 1.198 0.703 0.564 3.168 0.879
18-0658 390.6 2.115 3.188 0.072 14.972 1.521 0.865 0.801 3.661 0.966
18-0675 370.1 1.995 2.322 0.049 11.479 1.474 0.678 0.581 2.992 0.771
18-0676 347.8 2.052 2.565 0.058 10.548 1.446 0.666 0.675 3.314 0.982
Mean 382.5 2.088 2.763 0.063 13.291 1.394 0.749 0.641 3.239 0.882

SD 26.1 0.096 0.326 0.011 1.741 0.105 0.089 0.107 0.308 0.070

18-0637 391.5 2.260 2.236 0.040 12.742 1.051 0.505 0.693 3.432 0.912
18-0638 386.4 2.128 2.522 0.044 14.961 1.171 0.521 0.801 3.573 0.813
18-0677 410.7 2.135 2.461 0.045 15.606 1.242 0.567 0.818 3.543 0.864
18-0678 388.1 2.057 2.203 0.050 13.598 1.165 0.617 0.688 3.571 0.872
18-0679 373.7 2.114 2.485 0.056 12.809 1.289 0.554 0.400 3.782 1.000
18-0680 389.7 1.949 2.396 0.066 13.982 1.221 0.606 0.661 2.938 0.851
18-0629 420.4 2.183 2.375 0.067 13.595 1.073 0.559 0.577 3.444 0.849
18-0630 354.8 2.179 2.061 0.042 11.765 1.084 0.815 0.569 3.295 1.016
18-0643 355.5 2.069 2.162 0.051 11.656 1.186 0.624 0.541 2.964 0.813
18-0644 399.9 2.150 2.548 0.050 14.541 1.138 0.611 0.519 3.073 0.836
Mean 387.1 2.122 2.345* 0.051* 13.526 1.162* 0.598* 0.627 3.362 0.883

SD 21.3 0.084 0.168 0.009 1.306 0.077 0.087 0.130 0.286 0.072

18-0641 369.2 2.228 2.240 0.044 12.256 1.101 0.558 0.675 3.650 0.918
18-0642 366.5 2.052 2.284 0.043 12.973 1.202 0.476 0.516 4.012 0.914
18-0653 460.4 2.255 2.644 0.051 15.535 1.437 0.578 0.626 3.469 0.885
18-0654 412.3 2.055 2.447 0.052 14.831 1.201 0.485 0.523 3.602 0.915
18-0665 342.7 1.978 2.034 0.044 10.535 0.995 0.488 0.431 4.844 0.885
18-0666 418.8 2.230 2.478 0.038 14.927 1.333 0.596 0.752 3.507 0.807
18-0623 354.9 2.066 2.126 0.044 10.633 0.975 0.405 0.586 3.198 0.842
18-0624 312.5 1.938 10.170† 0.044 12.631 1.279 0.629 0.453 3.176 0.883
18-0663 350.0 1.987 2.216 0.046 10.586 1.155 0.443 0.609 3.389 0.852
18-0664 372.0 2.081 2.179 0.052 12.376 1.113 0.500 0.519 3.085 0.839
Mean 375.9 2.087 2.294* 0.046* 12.728 1.179* 0.516* 0.569 3.593 0.874

SD 43.1 0.113 0.193 0.005 1.866 0.144 0.072 0.100 0.516 0.038

18-0651 355.4 2.059 2.317 0.044 13.382 1.085 0.614 0.735 3.181 0.822
18-0652 348.0 1.927 2.291 0.048 12.078 1.021 0.488 0.535 3.041 0.731
18-0661 356.3 2.032 2.206 0.053 11.881 1.375 0.555 0.517 3.491 0.902
18-0662 408.2 2.045 2.554 0.049 13.497 1.247 0.650 0.954 3.096 0.772
18-0635 399.1 2.073 2.352 0.045 14.047 1.119 0.590 0.577 3.484 0.879
18-0636 381.8 2.195 2.340 0.040 14.447 1.008 0.540 0.759 2.276 0.697
18-0633 360.9 2.162 2.280 0.050 12.506 1.059 0.577 0.569 3.178 0.795
18-0634 354.6 2.126 2.442 0.049 13.455 1.176 0.449 0.582 3.372 0.834
18-0681 395.2 2.168 2.386 0.053 14.400 1.262 0.644 0.583 3.494 1.046
18-0682 327.0 2.153 2.443 0.042 10.746 1.054 0.460 0.484 3.249 0.827
Mean 368.7 2.094 2.361* 0.047* 13.044 1.141* 0.557* 0.630 3.186 0.831

SD 26.1 0.082 0.100 0.004 1.209 0.121 0.072 0.144 0.361 0.098

0 mg/kg

14 mg/kg

28 mg/kg

56 mg/kg
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Table J-2. Individual and Mean Absolute Organ Mass (grams) in Males (cont.) 
Dose 

Group
Animal 

ID
Fasted 
Body 

Weight

Brain Kidneys 
(2)

Adrenals 
(2)

Liver Heart Spleen Thymus Testes (2) Epididym
ides

18-0645 371.5 1.999 2.436 0.049 12.597 1.197 0.583 0.542 3.614 0.936
18-0646 395.0 2.014 2.409 0.042 14.066 1.181 0.574 0.659 3.599 0.905
18-0655 418.9 2.240 2.538 0.018# 14.969 1.264 0.717 0.767 3.968 1.011
18-0656 367.9 1.942 2.418 0.049 12.994 1.086 0.471 0.609 3.013 0.748
18-0669 397.0 2.092 2.422 0.051 13.608 1.204 0.619 0.522 3.373 0.930
18-0670 323.3 2.019 2.013 0.046 12.213 0.916 0.491 0.562 2.861 0.779
18-0673 350.6 2.131 2.790 0.046 13.254 1.158 0.497 0.615 3.597 0.827
18-0674 377.7 2.051 2.355 0.055 13.544 1.082 0.615 0.715 3.058 0.769
18-0667 339.6 2.031 2.197 0.024 10.923 1.114 0.546 0.594 2.981 0.776
18-0668 363.8 2.192 2.360 0.041 12.615 1.105 0.631 0.513 3.248 0.853
Mean 370.5 2.071 2.394* 0.045* 13.078 1.131* 0.574* 0.610 3.331 0.853

SD 28.5 0.093 0.202 0.009 1.102 0.096 0.076 0.083 0.358 0.089

18-0631 361.3 2.210 2.671 0.035 12.285 1.429 0.495 0.611 3.555 0.795
18-0632 377.6 2.167 2.428 0.041 14.611 1.179 0.627 0.848 3.189 0.856
18-0647 400.4 2.152 2.294 0.044 14.659 1.020 0.617 0.642 3.160 0.906
18-0648 369.5 2.027 2.333 0.040 14.935 1.085 0.625 0.722 3.115 0.667
18-0621 362.5 2.026 1.964 0.042 14.304 1.072 0.592 0.623 3.231 0.826
18-0622 341.8 2.028 2.379 0.032 13.401 1.183 0.701 0.759 3.173 0.848
18-0659 342.4 1.960 2.361 0.044 13.021 1.122 0.728 0.658 3.198 0.832
18-0660 334.4 2.150 2.288 0.041 11.879 1.089 0.641 0.535 3.376 0.908
18-0683 341.6 1.894 2.523 0.038 12.608 1.253 0.453 0.775 3.136 0.846
18-0684‡ 

Mean 359.1 2.068 2.360* 0.040* 13.523 1.159* 0.609* 0.686 3.237 0.832
SD 21.4 0.106 0.192 0.004 1.141 0.123 0.088 0.097 0.141 0.072

111 
mg/kg

222 
mg/kg

 
Notes:  
*p<0.05 using ANCOVA with body weight as the covariate, followed by pairwise comparisons versus the 
control group when a significant main effect was observed. Masses of heart, adrenals, and kidneys were 
log-transformed to achieve normal distribution of data. For liver mass, error variances significantly differed 
from equality, based on Levene’s test. 
†Kidneys from 18-0624 were noted to be enlarged and polycystic. This effect was not considered to be 
compound-related, and this mass was excluded from analyses. 
#18-0655 adrenal mass was obtained for one gland rather than two. The mass of the one adrenal was 
reported but not included in analyses.  
‡Rat 18-0684 died shortly after initiation of dosing, and no organs were collected at necropsy. 
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Table J-3. Summary of Mean Organ Masses (grams) ± SD for Males and Females 

Sex 0 mg/kg 14 mg/kg 28 mg/kg 56 mg/kg 111 mg/kg 222 mg/kg
Females 207.3±13.2 211.6±16.3 206.9±22.9 207.6±15.7 209.3±22.2 202.3±17.6

N 10 10 10 10 10 10
Males 382.5±26.1 387.1±21.3 375.9±43.1 368.7±26.1 370.5±28.5 359.1±21.4

N 10 10 10 10 10 9
Females 1.912±0.078 1.968±0.061 1.913±0.103 1.870±0.089 1.841±0.188 1.873±0.073

N 10 10 10 10 10 10
Males 2.088±0.096 2.122±0.084 2.087±0.113 2.094±0.082 2.071±0.093 2.068±0.106

N 10 10 10 10 10 9
Females 1.716±0.070 1.475±0.103* 1.468±0.125* 1.495±0.142* 1.423±0.159* 1.472±0.127*

N 10 10 10 10 10 10
Males 2.763±0.326 2.345±0.168* 2.294±0.193* 2.361±0.100* 2.394±0.202* 2.360±0.192*

N 10 10 9 10 10 9
Females 0.068±0.008 0.047±0.009* 0.045±0.011* 0.044±0.003* 0.049±0.010* 0.044±0.008*

N 10 9 10 10 10 10
Males 0.063±0.011 0.051±0.009* 0.046±0.005* 0.047±0.004* 0.045±0.009* 0.040±0.004*

N 10 10 10 10 9 9
Females 8.342±0.656 8.228±0.663 7.839±1.207* 8.106±0.824 8.681±0.862 8.870±1.210*

N 10 10 10 10 10 10
Males 13.291±1.741 13.526±1.306 12.728±1.866 13.044±1.209 13.078±1.102 13.523±1.141

N 10 10 10 10 10 9
Females 0.946±0.127 0.735±0.050* 0.745±0.069* 0.763±0.051* 0.784±0.044* 0.812±0.102*

N 10 10 10 10 10 10
Males 1.349±0.105 1.162±0.077* 1.179±0.144* 1.141±0.121* 1.131±0.096* 1.159±0.123*

N 10 10 10 10 10 9
Females 0.489±0.058 0.345±0.027* 0.384±0.067* 0.370±0.057* 0.408±0.057* 0.380±0.051*

N 10 10 10 10 10 10
Males 0.749±0.089 0.598±0.087* 0.516±0.072* 0.557±0.072* 0.574±0.076* 0.609±0.088*

N 10 10 10 10 10 9
Females 0.587±0.110 0.540±0.063 0.540±0.129 0.521±0.089 0.487±0.093 0.490±0.099

N 10 10 10 10 10 10
Males 0.641±0.107 0.627±0.130 0.569±0.100 0.630±0.144 0.610±0.083 0.686±0.097

N 10 10 10 10 10 9
Females 0.125±0.011 0.117±0.015 0.114±0.009 0.115±0.029 0.119±0.018 0.123±0.015

N 10 10 10 10 10 10
Females 0.570±0.137 0.697±0.168 0.565±0.127 0.580±0.123 0.580±0.176 0.605±0.202

N 10 10 10 10 10 10
Males 3.239±0.308 3.362±0.286 3.593±0.516 3.186±0.361 3.331±0.358 3.237±0.141

N 10 10 10 10 10 9
Males 0.882±0.070 0.883±0.072 0.874±0.038 0.831±0.098 0.853±0.089 0.832±0.072

N 10 10 10 10 10 9
Epididymides

DNP in Corn Oil

Fasted Body 
Weight

Brain

Kidneys (2)

Adrenals (2)

Liver

Heart

Spleen

Thymus

Ovaries (2)

Uterus

Testes (2)

 
Note:  
*p<0.05 versus 0 mg/kg dose group based on ANCOVA and paired post hoc test, using fasted body 
weight as the covariate 
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Table J-4. Individual and Mean Organ Mass (grams) per Kilogram Body Mass in Females 
Dose 

Group
Animal 

ID
Brain Kidneys 

(2)
Adrenals 

(2)
Liver Heart Spleen Thymus Ovaries 

(2)
Uterus

18-0697 8.845 7.836 0.304 38.906 3.847 2.216 3.276 0.613 1.893
18-0698 9.908 8.431 0.316 41.030 4.162 2.477 2.550 0.578 1.962
18-0723 9.125 7.966 0.339 39.212 4.260 2.703 3.152 0.522 2.130
18-0724 8.535 7.328 0.293 40.380 5.230 2.090 3.249 0.564 2.488
18-0717 9.026 9.359 0.333 45.196 5.152 2.504 2.618 0.695 2.454
18-0718 8.843 7.637 0.244 39.552 3.949 2.132 2.159 0.625 2.957
18-0719 9.693 8.563 0.318 40.927 4.175 2.306 3.503 0.578 4.191
18-0720 9.212 8.519 0.409 42.127 5.316 2.158 2.163 0.672 3.133
18-0731 9.844 9.072 0.394 38.983 5.280 2.972 3.283 0.607 3.812
18-0732 9.442 8.426 0.362 36.496 4.344 2.092 2.408 0.598 2.710
Mean 9.247 8.314 0.331 40.281 4.571 2.365 2.836 0.605 2.773

SD 0.463 0.630 0.049 2.312 0.597 0.296 0.509 0.051 0.766

18-0687 8.615 6.549 0.229 39.263 3.298 1.367 1.917 0.471 4.366
18-0688 9.784 6.794 ND 39.294 3.946 1.696 2.480 0.436 4.975
18-0705 9.566 6.675 0.207 37.961 3.229 1.899 2.723 0.655 2.901
18-0706 7.782 6.809 0.179 37.188 3.004 1.469 2.007 0.488 3.431
18-0735 8.499 7.038 0.144 38.948 3.407 1.470 2.602 0.530 2.796
18-0736 9.593 6.971 0.187 39.211 3.388 1.670 2.756 0.589 2.675
18-0743 10.522 7.436 0.292 39.739 3.420 1.702 2.554 0.674 2.997
18-0744 9.270 6.992 0.268 39.963 3.567 1.673 2.694 0.499 2.888
18-0701 10.729 7.266 0.314 36.606 3.979 1.830 3.069 0.622 3.250
18-0702 9.266 7.276 0.203 40.780 3.661 1.597 2.849 0.614 2.701
Mean 9.363 6.981* 0.225* 38.895 3.490* 1.637* 2.565 0.558 3.298

SD 0.901 0.284 0.056 1.284 0.307 0.166 0.358 0.083 0.774

18-0693 10.321 7.480 0.231 38.880 3.256 1.783 2.735 0.610 2.393
18-0694 8.478 6.868 0.272 39.673 3.243 1.739 2.458 0.457 2.887
18-0699 7.673 6.300 0.230 40.113 3.127 1.926 3.092 0.507 2.413
18-0700 10.025 7.312 0.183 38.554 3.629 2.010 3.193 0.579 3.272
18-0713 10.377 7.003 0.168 36.967 3.705 1.682 2.589 0.586 1.820
18-0714 9.783 6.764 0.232 39.000 3.872 1.872 2.783 0.557 2.985
18-0691 8.783 7.149 0.139 34.725 3.564 1.351 1.628 0.550 2.460
18-0692 10.129 8.280 0.220 40.870 4.277 2.504 3.133 0.570 4.175
18-0707 9.644 6.863 0.292 31.441 3.838 1.988 2.116 0.622 2.355
18-0708 8.128 7.260 0.183 37.723 3.685 1.762 2.285 0.523 2.677
Mean 9.334 7.128* 0.215* 37.795 3.620* 1.862* 2.601 0.556 2.744

SD 0.984 0.524 0.047 2.829 0.346 0.294 0.497 0.050 0.644

18-0715 9.098 6.756 0.203 36.317 3.541 1.629 2.705 0.496 3.758
18-0716 7.975 7.541 0.186 40.716 3.322 1.609 2.238 0.833 2.706
18-0733 9.422 7.360 0.217 36.639 3.546 1.687 2.607 0.444 2.520
18-0734 8.648 7.532 0.186 39.469 3.562 1.642 1.878 0.508 2.713
18-0703 9.726 6.966 0.213 38.669 4.487 1.850 2.749 0.635 2.800
18-0704 8.452 6.927 0.193 40.570 3.481 2.253 2.030 0.460 2.297
18-0729 9.352 7.628 0.225 35.525 3.822 1.611 2.388 0.637 2.313
18-0730 9.351 6.766 0.268 42.261 3.671 1.694 2.714 0.469 2.528
18-0745 9.283 6.851 0.219 39.329 3.708 1.750 3.678 0.498 2.365
18-0746 9.033 7.640 0.216 40.689 3.748 2.057 2.288 0.566 3.990
Mean 9.034 7.197* 0.213* 39.018 3.689* 1.778* 2.527 0.555 2.799

SD 0.528 0.375 0.024 2.215 0.315 0.216 0.503 0.119 0.595

0 mg/kg

14 mg/kg

28 mg/kg

56 mg/kg
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Table J-4. Individual and Mean Organ Mass (grams) per Kilogram Body Mass in Females 
(cont.) 

Dose 
Group

Animal 
ID

Brain Kidneys 
(2)

Adrenals 
(2)

Liver Heart Spleen Thymus Ovaries 
(2)

Uterus

18-0689 5.535 6.256 0.232 40.981 3.376 2.058 2.659 0.505 2.751
18-0690 9.281 6.801 0.232 40.615 3.521 1.737 1.983 0.525 2.044
18-0737 8.792 6.951 0.155 42.265 3.456 1.650 2.412 0.650 3.810
18-0738 9.061 6.373 0.187 38.147 3.799 2.000 1.636 0.663 1.956
18-0739 8.901 6.698 0.288 40.446 3.757 1.874 2.347 0.441 2.356
18-0740 9.251 7.501 0.284 39.199 3.556 2.252 2.665 0.526 3.073
18-0695 10.312 6.646 0.232 44.527 4.313 2.004 2.450 0.629 3.128
18-0696 9.419 7.196 0.213 40.184 3.768 2.131 2.421 0.683 4.184
18-0741 8.707 7.091 0.264 45.240 4.074 1.998 2.297 0.558 2.204
18-0742 9.688 6.499 0.241 44.058 4.104 1.796 2.349 0.512 2.180
Mean 8.895 6.801* 0.233* 41.566 3.772* 1.950* 2.322 0.569 2.769

SD 1.272 0.389 0.041 2.373 0.309 0.185 0.308 0.081 0.770

18-0709 8.764 6.817 0.249 43.686 5.135 1.745 2.134 0.618 2.352
18-0710 8.211 7.057 0.166 47.994 4.055 1.844 1.955 0.562 2.432
18-0711 9.368 7.900 0.193 51.112 3.972 1.645 2.416 0.593 2.238
18-0712 10.123 7.313 0.165 41.317 3.523 2.265 3.150 0.640 2.543
18-0727 9.575 7.879 0.297 43.484 3.893 1.798 2.674 0.722 1.936
18-0728 8.761 6.958 0.176 42.199 3.668 1.987 2.582 0.671 3.484
18-0721 9.775 7.575 0.198 41.081 3.940 2.045 1.852 0.525 5.412
18-0722 9.848 6.698 0.231 41.798 3.770 1.819 2.361 0.631 4.280
18-0725 8.618 6.976 0.247 42.414 3.858 1.983 2.979 0.561 2.871
18-0726 9.995 7.707 0.244 42.336 4.391 1.637 2.071 0.561 2.553
Mean 9.304 7.288* 0.217* 43.742* 4.021 1.877* 2.417 0.608 3.010

SD 0.666 0.449 0.044 3.254 0.455 0.195 0.432 0.060 1.084

111 
mg/kg

222 
mg/kg

Legend: 
ND = No data analyzed 
Notes:  
*p<0.05 versus 0 mg/kg control group, based on one-way ANOVA and Dunnett (2-sided) post hoc test. 
Ratios of uterus, adrenals, liver, and kidneys were log-transformed, and heart was rank-transformed to 
achieve normal distribution of data.  
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Table J-5. Individual and Mean Organ Mass (grams) per Kilogram Body Mass in Males 
Dose 

Group
Animal 

ID
Brain Kidneys 

(2)
Adrenals 

(2)
Liver Heart Spleen Thymus Testes (2) Epididym

ides

18-0649 5.230 8.007 0.175 38.474 3.541 1.770 1.407 9.000 2.110
18-0650 5.880 7.148 0.114 33.720 3.936 1.995 1.419 8.990 2.565
18-0671 5.073 6.802 0.161 34.832 3.243 1.617 1.381 7.638 2.170
18-0672 5.362 7.343 0.177 37.610 3.746 2.076 1.748 8.198 2.404
18-0685 5.557 7.331 0.174 34.761 3.541 1.902 1.589 8.276 2.182
18-0686 5.049 6.373 0.157 30.102 3.170 2.306 2.081 6.910 1.909
18-0657 5.888 7.357 0.193 37.724 3.358 1.970 1.581 8.879 2.464
18-0658 5.415 8.162 0.184 38.331 3.894 2.215 2.051 9.373 2.473
18-0675 5.390 6.274 0.132 31.016 3.983 1.832 1.570 8.084 2.083
18-0676 5.900 7.375 0.167 30.328 4.158 1.915 1.941 9.528 2.823
Mean 5.474 7.217 0.163 34.690 3.657 1.960 1.677 8.488 2.318

SD 0.325 0.612 0.024 3.331 0.337 0.204 0.265 0.819 0.274

18-0637 5.773 5.711 0.102 32.547 2.685 1.290 1.770 8.766 2.330
18-0638 5.507 6.527 0.114 38.719 3.031 1.348 2.073 9.247 2.104
18-0677 5.198 5.992 0.110 37.999 3.024 1.381 1.992 8.627 2.104
18-0678 5.300 5.676 0.129 35.037 3.002 1.590 1.773 9.201 2.247
18-0679 5.657 6.650 0.150 34.276 3.449 1.482 1.070 10.120 2.676
18-0680 5.001 6.148 0.169 35.879 3.133 1.555 1.696 7.539 2.184
18-0629 5.193 5.649 0.159 32.338 2.552 1.330 1.373 8.192 2.020
18-0630 6.141 5.809 0.118 33.160 3.055 2.297 1.604 9.287 2.864
18-0643 5.820 6.082 0.143 32.788 3.336 1.755 1.522 8.338 2.287
18-0644 5.376 6.372 0.125 36.362 2.846 1.528 1.298 7.684 2.091
Mean 5.497 6.062* 0.132* 34.910 3.011* 1.556* 1.617 8.700 2.290

SD 0.350 0.361 0.023 2.292 0.271 0.297 0.311 0.795 0.274

18-0641 6.035 6.067 0.119 33.196 2.982 1.511 1.828 9.886 2.486
18-0642 5.599 6.232 0.117 35.397 3.280 1.299 1.408 10.947 2.494
18-0653 4.898 5.743 0.111 33.742 3.121 1.255 1.360 7.535 1.922
18-0654 4.984 5.935 0.126 35.971 2.913 1.176 1.268 8.736 2.219
18-0665 5.772 5.935 0.128 30.741 2.903 1.424 1.258 14.135 2.582
18-0666 5.325 5.917 0.091 35.642 3.183 1.423 1.796 8.374 1.927
18-0623 5.821 5.990 0.124 29.961 2.747 1.141 1.651 9.011 2.372
18-0624 6.202 ND 0.141 40.419 4.093 2.013 1.450 10.163 2.826
18-0663 5.677 6.331 0.131 30.246 3.300 1.266 1.740 9.683 2.434
18-0664 5.594 5.858 0.140 33.269 2.992 1.344 1.395 8.293 2.255
Mean 5.591 6.001* 0.123* 33.858 3.151* 1.385* 1.515 9.676 2.352

SD 0.419 0.184 0.015 3.194 0.375 0.249 0.218 1.865 0.282

18-0651 5.793 6.519 0.124 37.653 3.053 1.728 2.068 8.950 2.313
18-0652 5.537 6.583 0.138 34.707 2.934 1.402 1.537 8.739 2.101
18-0661 5.703 6.191 0.149 33.345 3.859 1.558 1.451 9.798 2.532
18-0662 5.010 6.257 0.120 33.065 3.055 1.592 2.337 7.585 1.891
18-0635 5.194 5.893 0.113 35.197 2.804 1.478 1.446 8.730 2.202
18-0636 5.749 6.129 0.105 37.839 2.640 1.414 1.988 5.961 1.826
18-0633 5.991 6.318 0.139 34.652 2.934 1.599 1.577 8.806 2.203
18-0634 5.995 6.887 0.138 37.944 3.316 1.266 1.641 9.509 2.352
18-0681 5.486 6.037 0.134 36.437 3.193 1.630 1.475 8.841 2.647
18-0682 6.584 7.471 0.128 32.862 3.223 1.407 1.480 9.936 2.529
Mean 5.704 6.429* 0.129* 35.370 3.101* 1.507* 1.700 8.685 2.259

SD 0.443 0.466 0.013 1.993 0.334 0.138 0.315 1.166 0.272

0 mg/kg

14 mg/kg

28 mg/kg

56 mg/kg
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Table J-5. Individual and Mean Organ Mass (grams) per Kilogram Body Mass in Males 
(cont.) 

Dose 
Group

Animal 
ID

Brain Kidneys 
(2)

Adrenals 
(2)

Liver Heart Spleen Thymus Testes (2) Epididym
ides

18-0645 5.381 6.557 0.132 33.908 3.222 1.569 1.459 9.728 2.520
18-0646 5.099 6.099 0.106 35.610 2.990 1.453 1.668 9.111 2.291
18-0655 5.347 6.059 ND 35.734 3.017 1.712 1.831 9.472 2.413
18-0656 5.279 6.572 0.133 35.319 2.952 1.280 1.655 8.190 2.033
18-0669 5.270 6.101 0.128 34.277 3.033 1.559 1.315 8.496 2.343
18-0670 6.245 6.226 0.142 37.776 2.833 1.519 1.738 8.849 2.410
18-0673 6.078 7.958 0.131 37.804 3.303 1.418 1.754 10.260 2.359
18-0674 5.430 6.235 0.146 35.859 2.865 1.628 1.893 8.096 2.036
18-0667 5.981 6.469 0.071 32.164 3.280 1.608 1.749 8.778 2.285
18-0668 6.025 6.487 0.113 34.676 3.037 1.734 1.410 8.928 2.345
Mean 5.613 6.476* 0.122* 35.313 3.053* 1.548* 1.647 8.991 2.303

SD 0.418 0.557 0.023 1.706 0.164 0.138 0.191 0.679 0.157

18-0631 6.117 7.393 0.097 34.002 3.955 1.370 1.691 9.839 2.200
18-0632 5.739 6.430 0.109 38.694 3.122 1.660 2.246 8.445 2.267
18-0647 5.375 5.729 0.110 36.611 2.547 1.541 1.603 7.892 2.263
18-0648 5.486 6.314 0.108 40.419 2.936 1.691 1.954 8.430 1.805
18-0621 5.589 5.418 0.116 39.459 2.957 1.633 1.719 8.913 2.279
18-0622 5.933 6.960 0.094 39.207 3.461 2.051 2.221 9.283 2.481
18-0659 5.724 6.895 0.129 38.029 3.277 2.126 1.922 9.340 2.430
18-0660 6.429 6.842 0.123 35.523 3.257 1.917 1.600 10.096 2.715
18-0683 5.544 7.386 0.111 36.909 3.668 1.326 2.269 9.180 2.477
18-0684‡ ND ND ND ND ND ND ND ND ND

Mean 5.771 6.596* 0.111* 37.650 3.242* 1.702 1.914 9.047 2.324
SD 0.336 0.688 0.011 2.063 0.420 0.281 0.277 0.705 0.251

111 
mg/kg

222 
mg/kg

  
Legend: 
ND = No data analyzed 
Notes:  
*p<0.05 versus 0 mg/kg control group, based on one-way ANOVA and Dunnett (2-sided) post hoc test. 
Ratios of heart, kidney, and spleen masses were rank-transformed to achieve normal distribution of data. 
‡Rat 18-0684 died shortly after initiation of dosing, and no organs were collected at necropsy. 
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Table J-6. Summary of Mean Organ Masses (grams) per Kilogram Body Mass ±SD for 
Males and Females 

Sex 0 mg/kg 14 mg/kg 28 mg/kg 56 mg/kg 111 mg/kg 222 mg/kg
Females 9.247±0.463 9.363±0.901 9.334±0.984 9.034±0.528 8.895±1.272 9.304±03666

N 10 10 10 10 10 10
Males 5.474±0.325 5.497±0.350 5.592±0.441 5.709±0.500 5.622±0.522 5.771±0.336

N 10 10 10 10 10 9
Females 8.314±0.630 6.981±0.284* 7.128±0.524* 7.197±0.375* 6.801±0.389* 7.288±0.449*

N 10 10 10 10 10 10
Males 7.217±0.612 6.062±0.361* 6.031±0.656* 6.440±0.613* 6.479±0.592* 6.596±0.688*

N 10 10 9 10 10 9
Females 0.331±0.049 0.225±0.056* 0.215±0.047* 0.213±0.024* 0.233±0.041* 0.217±0.044*

N 10 9 10 10 10 10
Males 0.163±0.024 0.132±0.023* 0.124±0.020* 0.129±0.014* 0.121±0.022* 0.111±0.011*

N 10 10 10 10 9 9
Females 40.281±2.302 38.895±1.284 37.795±2.829 39.018±2.215 41.566±2.373 43.742±3.254*

N 10 10 10 10 10 10
Males 34.690±3.331 34.910±2.292 34.091±5.306 35.429±2.873 35.405±3.171 37.650±2.063

N 10 10 10 10 10 9
Females 4.571±0.597 3.490±0.307* 3.620±0.346* 3.689±0.315* 3.772±0.309* 4.021±0.455

N 10 10 10 10 10 10
Males 3.657±0.337 3.011±0.271* 3.169±0.511* 3.111±0.419* 3.057±0.230* 3.242±0.420*

N 10 10 10 10 10 9
Females 2.365±0.296 1.637±0.166* 1.862±0.294* 1.778±0.216* 1.950±0.185* 1.877±0.195*

N 10 10 10 10 10 10
Males 1.960±0.204 1.556±0.297* 1.387±0.256* 1.514±0.205* 1.554±0.200* 1.702±0.281

N 10 10 10 10 10 9
Females 2.836±0.509 2.565±0.358 2.601±0.497 2.527±0.503 2.322±0.308 2.417±0.432

N 10 10 10 10 10 10
Males 1.677±0.265 1.617±0.311 1.513±0.196 1.718±0.433 1.655±0.256 1.914±0.277

N 10 10 10 10 10 9
Females 0.605±0.051 0.558±0.083 0.556±0.050 0.555±0.119 0.569±0.081 0.608±0.060

N 10 10 10 10 10 10
Females 2.773±0.766 3.298±0.774 2.744±0.644 2.799±0.595 2.769±0.770 3.010±1.084

N 10 10 10 10 10 10
Males 8.488±0.819 8.700±0.795 9.654±1.742 8.688±1.185 9.013±0.954 9.047±0.705

N 10 10 10 10 10 9
Males 2.318±0.274 2.290±0.274 2.350±0.267 2.261±0.284 2.309±0.226 2.324±0.251

N 10 10 10 10 10 9

DNP in Corn Oil

Brain

Kidneys (2)

Adrenals (2)

Liver

Epididymides

Heart

Spleen

Thymus

Ovaries (2)

Uterus

Testes (2)

 
Note:  
*p<0.05 versus 0 mg/kg control group, based on one-way ANOVA and Dunnett (2-sided) post hoc test. 
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Table J-7. Individual and Mean Organ Mass (grams) per Gram Brain Mass in Females 
Dose 

Group
Animal 

ID
Kidneys 

(2)
Adrenals 

(2)
Liver Heart Spleen Thymus Ovaries 

(2)
Uterus

18-0697 0.886 0.034 4.399 0.435 0.251 0.370 0.069 0.214
18-0698 0.851 0.032 4.141 0.420 0.250 0.257 0.058 0.198
18-0723 0.873 0.037 4.297 0.467 0.296 0.345 0.057 0.233
18-0724 0.859 0.034 4.731 0.613 0.245 0.381 0.066 0.291
18-0717 1.037 0.037 5.002 0.571 0.277 0.290 0.077 0.272
18-0718 0.864 0.028 4.473 0.447 0.241 0.244 0.071 0.334
18-0719 0.883 0.033 4.222 0.431 0.238 0.361 0.060 0.432
18-0720 0.925 0.044 4.573 0.577 0.234 0.235 0.073 0.340
18-0731 0.921 0.040 3.960 0.536 0.302 0.334 0.062 0.387
18-0732 0.892 0.038 3.865 0.460 0.222 0.255 0.063 0.287
Mean 0.899 0.036 4.366 0.496 0.256 0.307 0.066 0.299

SD 0.054 0.005 0.347 0.071 0.027 0.057 0.007 0.075

18-0687 0.760 0.027 4.558 0.383 0.159 0.223 0.055 0.507
18-0688 0.694 ND 4.016 0.403 0.173 0.254 0.045 0.509
18-0705 0.698 0.022 3.968 0.338 0.198 0.285 0.069 0.303
18-0706 0.874 0.023 4.779 0.386 0.189 0.258 0.063 0.441
18-0735 0.828 0.017 4.583 0.401 0.173 0.306 0.062 0.329
18-0736 0.727 0.019 4.087 0.353 0.174 0.287 0.061 0.279
18-0743 0.707 0.028 3.777 0.325 0.162 0.243 0.064 0.285
18-0744 0.754 0.029 4.311 0.385 0.180 0.291 0.054 0.312
18-0701 0.677 0.029 3.412 0.371 0.171 0.286 0.058 0.303
18-0702 0.785 0.022 4.401 0.395 0.172 0.307 0.066 0.291
Mean 0.750* 0.024* 4.189 0.374* 0.175* 0.274 0.060 0.356

SD 0.064 0.004 0.417 0.027 0.012 0.028 0.007 0.092

18-0693 0.725 0.022 3.767 0.315 0.173 0.265 0.059 0.232
18-0694 0.810 0.032 4.680 0.382 0.205 0.290 0.054 0.341
18-0699 0.821 0.030 5.228 0.408 0.251 0.403 0.066 0.315
18-0700 0.729 0.018 3.846 0.362 0.200 0.319 0.058 0.326
18-0713 0.675 0.016 3.562 0.357 0.162 0.250 0.056 0.175
18-0714 0.691 0.024 3.986 0.396 0.191 0.284 0.057 0.305
18-0691 0.814 0.016 3.954 0.406 0.154 0.185 0.063 0.280
18-0692 0.818 0.022 4.035 0.422 0.247 0.309 0.056 0.412
18-0707 0.712 0.030 3.260 0.398 0.206 0.219 0.064 0.244
18-0708 0.893 0.023 4.641 0.453 0.217 0.281 0.064 0.329
Mean 0.769* 0.023* 4.096 0.390* 0.201* 0.281 0.060 0.296

SD 0.071 0.006 0.588 0.038 0.033 0.059 0.004 0.066

18-0715 0.743 0.022 3.992 0.389 0.179 0.297 0.054 0.413
18-0716 0.946 0.023 5.105 0.417 0.202 0.281 0.104 0.339
18-0733 0.781 0.023 3.889 0.376 0.179 0.277 0.047 0.267
18-0734 0.871 0.022 4.564 0.412 0.190 0.217 0.059 0.314
18-0703 0.716 0.022 3.976 0.461 0.190 0.283 0.065 0.288
18-0704 0.820 0.023 4.800 0.412 0.267 0.240 0.054 0.272
18-0729 0.816 0.024 3.799 0.409 0.172 0.255 0.068 0.247
18-0730 0.724 0.029 4.519 0.393 0.181 0.290 0.050 0.270
18-0745 0.738 0.024 4.237 0.399 0.188 0.396 0.054 0.255
18-0746 0.846 0.024 4.504 0.415 0.228 0.253 0.063 0.442
Mean 0.800* 0.024* 4.338 0.408* 0.198* 0.279 0.062 0.311

SD 0.074 0.002 0.431 0.023 0.029 0.048 0.016 0.068

56 mg/kg

0 mg/kg

14 mg/kg

28 mg/kg
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Table J-7. Individual and Mean Organ Mass (grams) per Gram Brain Mass in Females 
(cont.) 

Dose 
Group

Animal 
ID

Kidneys 
(2)

Adrenals 
(2)

Liver Heart Spleen Thymus Ovaries 
(2)

Uterus

18-0689 1.130 0.042 7.404 0.610 0.372 0.480 0.091 0.497
18-0690 0.733 0.025 4.376 0.379 0.187 0.214 0.057 0.220
18-0737 0.791 0.018 4.807 0.393 0.188 0.274 0.074 0.433
18-0738 0.703 0.021 4.210 0.419 0.221 0.181 0.073 0.216
18-0739 0.753 0.032 4.544 0.422 0.211 0.264 0.050 0.265
18-0740 0.811 0.031 4.237 0.384 0.243 0.288 0.057 0.332
18-0695 0.645 0.023 4.318 0.418 0.194 0.238 0.061 0.303
18-0696 0.764 0.023 4.266 0.400 0.226 0.257 0.072 0.444
18-0741 0.814 0.030 5.196 0.468 0.229 0.264 0.064 0.253
18-0742 0.671 0.025 4.548 0.424 0.185 0.242 0.053 0.225
Mean 0.781* 0.027 4.791 0.432 0.226* 0.270 0.065 0.319

SD 0.135 0.007 0.968 0.068 0.055 0.080 0.013 0.104

18-0709 0.778 0.028 4.985 0.586 0.199 0.243 0.070 0.268
18-0710 0.859 0.020 5.845 0.494 0.225 0.238 0.068 0.296
18-0711 0.843 0.021 5.456 0.424 0.176 0.258 0.063 0.239
18-0712 0.722 0.016 4.082 0.348 0.224 0.311 0.063 0.251
18-0727 0.823 0.031 4.541 0.407 0.188 0.279 0.075 0.202
18-0728 0.794 0.020 4.817 0.419 0.227 0.295 0.077 0.398
18-0721 0.775 0.020 4.203 0.403 0.209 0.189 0.054 0.554
18-0722 0.680 0.023 4.245 0.383 0.185 0.240 0.064 0.435
18-0725 0.809 0.029 4.921 0.448 0.230 0.346 0.065 0.333
18-0726 0.771 0.024 4.236 0.439 0.164 0.207 0.056 0.255
Mean 0.786* 0.023* 4.733 0.435 0.203* 0.261 0.066 0.323

SD 0.054 0.005 0.586 0.066 0.024 0.048 0.007 0.109

111 
mg/kg

222 
mg/kg

 
Legend: 
ND = No data analyzed 
Notes:  
* p<0.05 versus 0 mg/kg control group, based on one-way ANOVA and Dunnett (2-sided) post hoc test. 
Masses of liver, thymus, ovaries, and uterus were log-transformed, and those of spleen, adrenals, and 
heart were rank-transformed to achieve normal distribution of data. 
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Table J-8. Individual and Mean Organ Mass (grams) per Gram Brain Mass in Males 
Dose 

Group
Animal 

ID
Kidneys 

(2)
Adrenals 

(2)
Liver Heart Spleen Thymus Testes (2) Epididym

ides

18-0649 1.531 0.033 7.357 0.677 0.339 0.269 1.721 0.403
18-0650 1.216 0.019 5.735 0.669 0.339 0.241 1.529 0.436
18-0671 1.341 0.032 6.866 0.639 0.319 0.272 1.506 0.428
18-0672 1.370 0.033 7.015 0.699 0.387 0.326 1.529 0.448
18-0685 1.319 0.031 6.256 0.637 0.342 0.286 1.489 0.393
18-0686 1.262 0.031 5.962 0.628 0.457 0.412 1.369 0.378
18-0657 1.249 0.033 6.406 0.570 0.335 0.268 1.508 0.418
18-0658 1.507 0.034 7.079 0.719 0.409 0.379 1.731 0.457
18-0675 1.164 0.025 5.754 0.739 0.340 0.291 1.500 0.386
18-0676 1.250 0.028 5.140 0.705 0.325 0.329 1.615 0.479
Mean 1.321 0.030 6.357 0.668 0.359 0.307 1.550 0.423

SD 0.121 0.005 0.716 0.050 0.044 0.054 0.111 0.033

18-0637 0.989 0.018 5.638 0.465 0.223 0.307 1.519 0.404
18-0638 1.185 0.021 7.031 0.550 0.245 0.376 1.679 0.382
18-0677 1.153 0.021 7.310 0.582 0.266 0.383 1.659 0.405
18-0678 1.071 0.024 6.611 0.566 0.300 0.334 1.736 0.424
18-0679 1.175 0.026 6.059 0.610 0.262 0.189 1.789 0.473
18-0680 1.229 0.034 7.174 0.626 0.311 0.339 1.507 0.437
18-0629 1.088 0.031 6.228 0.492 0.256 0.264 1.578 0.389
18-0630 0.946 0.019 5.399 0.497 0.374 0.261 1.512 0.466
18-0643 1.045 0.025 5.634 0.573 0.302 0.261 1.433 0.393
18-0644 1.185 0.023 6.763 0.529 0.284 0.241 1.429 0.389
Mean 1.107* 0.024* 6.385 0.549* 0.282* 0.296 1.584 0.416

SD 0.094 0.005 0.692 0.053 0.042 0.063 0.126 0.033

18-0641 1.005 0.020 5.501 0.494 0.250 0.303 1.638 0.412
18-0642 1.113 0.021 6.322 0.586 0.232 0.251 1.955 0.445
18-0653 1.173 0.023 6.889 0.637 0.256 0.278 1.538 0.392
18-0654 1.191 0.025 7.217 0.584 0.236 0.255 1.753 0.445
18-0665 1.028 0.022 5.326 0.503 0.247 0.218 2.449 0.447
18-0666 1.111 0.017 6.694 0.598 0.267 0.337 1.573 0.362
18-0623 1.029 0.021 5.147 0.472 0.196 0.284 1.548 0.408
18-0624 ND 0.023 6.518 0.660 0.325 0.234 1.639 0.456
18-0663 1.115 0.023 5.328 0.581 0.223 0.306 1.706 0.429
18-0664 1.047 0.025 5.947 0.535 0.240 0.249 1.482 0.403
Mean 1.090* 0.022* 6.089 0.565* 0.247* 0.271 1.728 0.420

SD 0.066 0.002 0.740 0.062 0.033 0.037 0.287 0.030

18-0651 1.125 0.021 6.499 0.527 0.298 0.357 1.545 0.399
18-0652 1.189 0.025 6.268 0.530 0.253 0.278 1.578 0.379
18-0661 1.086 0.026 5.847 0.677 0.273 0.254 1.718 0.444
18-0662 1.249 0.024 6.600 0.610 0.318 0.467 1.514 0.378
18-0635 1.135 0.022 6.776 0.540 0.285 0.278 1.681 0.424
18-0636 1.066 0.018 6.582 0.459 0.246 0.346 1.037 0.318
18-0633 1.055 0.023 5.784 0.490 0.267 0.263 1.470 0.368
18-0634 1.149 0.023 6.329 0.553 0.211 0.274 1.586 0.392
18-0681 1.101 0.024 6.642 0.582 0.297 0.269 1.612 0.482
18-0682 1.135 0.020 4.991 0.490 0.214 0.225 1.509 0.384
Mean 1.129* 0.023* 6.232 0.546* 0.266* 0.301 1.525 0.397

SD 0.058 0.002 0.547 0.064 0.036 0.071 0.188 0.045

56 mg/kg

0 mg/kg

14 mg/kg

28 mg/kg
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Table J-8 (Continued). Individual and Mean Organ Mass (grams) per Gram Brain Mass in 
Males (cont.) 

Dose 
Group

Animal 
ID

Kidneys 
(2)

Adrenals 
(2)

Liver Heart Spleen Thymus Testes (2) Epididym
ides

18-0645 1.219 0.025 6.302 0.599 0.292 0.271 1.808 0.468
18-0646 1.196 0.021 6.984 0.586 0.285 0.327 1.787 0.449
18-0655 1.133 ND 6.683 0.564 0.320 0.342 1.771 0.451
18-0656 1.245 0.025 6.691 0.559 0.243 0.314 1.551 0.385
18-0669 1.158 0.024 6.505 0.576 0.296 0.250 1.612 0.445
18-0670 0.997 0.023 6.049 0.454 0.243 0.278 1.417 0.386
18-0673 1.309 0.022 6.220 0.543 0.233 0.289 1.688 0.388
18-0674 1.148 0.027 6.604 0.528 0.300 0.349 1.491 0.375
18-0667 1.082 0.012 5.378 0.548 0.269 0.292 1.468 0.382
18-0668 1.077 0.019 5.755 0.504 0.288 0.234 1.482 0.389
Mean 1.156* 0.022* 6.317 0.546* 0.277* 0.295 1.608 0.412

SD 0.091 0.005 0.485 0.043 0.029 0.038 0.147 0.036

18-0631 1.209 0.016 5.559 0.647 0.224 0.276 1.609 0.360
18-0632 1.120 0.019 6.743 0.544 0.289 0.391 1.472 0.395
18-0647 1.066 0.020 6.812 0.474 0.287 0.298 1.468 0.421
18-0648 1.151 0.020 7.368 0.535 0.308 0.356 1.537 0.329
18-0621 0.969 0.021 7.060 0.529 0.292 0.308 1.595 0.408
18-0622 1.173 0.016 6.608 0.583 0.346 0.374 1.565 0.418
18-0659 1.205 0.022 6.643 0.572 0.371 0.336 1.632 0.424
18-0660 1.064 0.019 5.525 0.507 0.298 0.249 1.570 0.422
18-0683 1.332 0.020 6.657 0.662 0.239 0.409 1.656 0.447
18-0684‡ ND ND ND ND ND ND ND ND

Mean 1.143* 0.019* 6.553 0.561* 0.295* 0.333 1.567 0.403
SD 0.105 0.002 0.622 0.062 0.046 0.054 0.065 0.037

111 
mg/kg

222 
mg/kg

 
Legend:   
ND = No data analyzed 
Notes:  
*p<0.05 versus 0 mg/kg control group, based on one-way ANOVA and Dunnett (2-sided) post hoc test. 
Ratios of masses adrenals, and thymus were rank-transformed and liver and testes were log-transformed 
in order to achieve normal distribution of data. 
‡Rat 18-0684 died shortly after initiation of dosing, and no organs were collected at necropsy. 
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Table J-9. Summary of Mean Organ Masses (grams) per Gram Brain Mass ±SD for Males 
and Females 

Sex 0 mg/kg 14 mg/kg 28 mg/kg 56 mg/kg 111 mg/kg 222 mg/kg
Females 0.899±0.054 0.750±0.064* 0.769±0.071* 0.800±0.074* 0.871±0.135* 0.786±0.054*

N 10 10 10 10 10 10
Males 1.321±0.121 1.107±0.094* 1.090±0.066* 1.129±0.058* 1.156±0.091* 1.143±0.105*

N 10 10 9 10 10 9
Females 0.036±0.005 0.024±0.004* 0.023±0.006* 0.024±0.002* 0.027±0.007 0.023±0.005*

N 10 9 10 10 10 10
Males 0.030±0.005 0.024±0.005* 0.022±0.002* 0.023±0.002* 0.022±0.005* 0.019±0.002*

N 10 10 10 10 9 9
Females 4.366±0.347 4.189±0.417 4.096±0.588 4.338±0.431 4.791±0.968 4.733±0.586

N 10 10 10 10 10 10
Males 6.357±0.716 6.385±0.692 6.089±0.740 6.232±0.547 6.317±0.485 6.553±0.622

N 10 10 10 10 10 9
Females 0.496±0.071 0.374±0.027* 0.390±0.038* 0.408±0.023* 0.432±0.068 0.435±0.066

N 10 10 10 10 10 10
Males 0.668±0.050 0.549±0.053* 0.565±0.062* 0.546±0.064* 0.546±0.043* 0.561±0.062*

N 10 10 10 10 10 9
Females 0.256±0.027 0.175±0.012* 0.201±0.033* 0.198±0.029* 0.226±0.055* 0.203±0.024*

N 10 10 10 10 10 10
Males 0.359±0.044 0.282±0.042* 0.247±0.033* 0.266±0.036* 0.277±0.029* 0.295±0.046*

N 10 10 10 10 10 9
Females 0.307±0.057 0.274±0.028 0.281±0.059 0.279±0.048 0.270±0.080 0.261±0.048

N 10 10 10 10 10 10
Males 0.307±0.054 0.296±0.063 0.271±0.037 0.301±0.071 0.295±0.038 0.333±0.054

N 10 10 10 10 10 9
Females 0.066±0.007 0.060±0.007 0.060±0.004 0.062±0.016 0.065±0.013 0.066±0.007

N 10 10 10 10 10 10
Females 0.299±0.075 0.356±0.092 0.296±0.066 0.311±0.068 0.319±0.104 0.323±0.109

N 10 10 10 10 10 10
Males 1.550±0.111 1.584±0.126 1.728±0.287 1.525±0.188 1.608±0.147 1.567±0.065

N 10 10 10 10 10 9
Males 0.423±0.033 0.416±0.033 0.420±0.030 0.397±0.045 0.412±0.036 0.403±0.037

N 10 10 10 10 10 9
Epididymides

DNP in Corn Oil

Kidneys (2)

Adrenals (2)

Liver

Heart

Spleen

Thymus

Ovaries (2)

Uterus

Testes (2)

 
Note: 
*p<0.05 versus 0 mg/kg control group, based on one-way ANOVA and Dunnett (2-sided) post hoc test  
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APPENDIX K 
 

INDIVIDUAL AND SUMMARY OF HEMATOLOGY DATA 
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Table K-1. Individual and Summary Hematology in Females 
Dose Animal WBC RBC HGB HCT MCV MCH MCHC RDW PLT MPV

Group ID (K/uL) (K/uL) (%N) (K/uL) (%L) (K/uL) (%M) (K/uL) (%E) (K/uL) (%B) (M/uL) (g/dL) (%) (fL) (pg) (g/dL) (%) (K/uL) (fL)

18-0697 10.20 0.894 8.780 7.880 77.400 0.667 6.550 0.070 0.688 0.674 6.620 8.95 18.5 52.7 58.8 20.7 35.2 16.5 1185.0 5.06
18-0698 12.50 1.870 14.900 9.120 72.700 0.753 6.000 0.042 0.336 0.757 6.040 8.72 17.3 49.4 56.7 19.8 35.0 16.6 1148.0 5.09
18-0723 11.00 0.800 7.300 9.240 84.300 0.524 4.780 0.031 0.282 0.368 3.360 7.68 16.8 46.6 60.7 21.9 36.1 16.1 995.0 5.46
18-0724 12.50 1.570 12.600 9.690 77.800 0.540 4.330 0.117 0.938 0.548 4.390 8.09 17.3 48.8 60.3 21.4 35.4 16.8 1195.0 5.04
18-0717 12.10 0.806 6.640 10.600 87.400 0.302 2.490 0.044 0.359 0.378 3.110 8.47 17.2 48.6 57.3 20.4 35.5 18.0 1252.0 4.38
18-0718 7.54 1.340 17.700 5.380 71.400 0.521 6.900 0.042 0.551 0.260 3.450 8.77 17.8 52.2 59.6 20.4 34.2 17.4 1002.0 4.97
18-0719 13.00 2.150 16.500 9.620 73.800 0.737 5.650 0.068 0.523 0.464 3.560 9.12 18.5 53.1 58.2 20.2 34.8 16.4 1183.0 4.47
18-0720 3.11 0.716 23.000 1.720 55.400 0.381 12.300 0.058 1.880 0.228 7.350 9.28 17.9 51.0 54.9 19.2 35.0 16.9 1026.0 4.65
18-0731 16.00 1.610 10.100 13.100 81.800 0.635 3.960 0.092 0.573 0.575 3.590 7.93 17.1 47.7 60.2 21.6 35.8 15.9 1192.0 5.14
18-0732 15.40 2.270 14.800 11.500 74.700 0.702 4.570 0.132 0.859 0.785 5.110 8.47 17.1 47.8 56.5 20.1 35.7 16.2 1467.0 6.09
Mean 11.34 1.403 13.232 8.785 75.670 0.576 5.753 0.070 0.699 0.504 4.658 8.55 17.6 49.8 58.3 20.6 35.3 16.7 1164.5 5.04

SD 3.77 0.582 5.164 3.222 8.816 0.151 2.648 0.034 0.468 0.197 1.534 0.52 0.6 2.3 1.9 0.8 0.6 0.6 139.9 0.50

18-0687 5.32 0.366 6.890 4.110 77.300 0.338 6.350 0.028 0.533 0.475 8.930 8.16 16.6 46.3 56.8 20.4 35.8 17.4 1210.0 6.03
18-0688 4.71 0.489 10.400 3.690 78.200 0.198 4.210 0.076 1.610 0.263 5.580 7.71 15.5 43.8 56.9 20.1 35.3 15.8 1075.0 5.17
18-0705 11.20 0.240 2.140 10.700 95.300 0.027 0.244 0.015 0.132 0.241 2.150 8.68 17.9 50.3 57.9 20.6 35.5 16.6 1178.0 5.22
18-0706 6.64 0.637 9.600 5.090 76.700 0.503 7.570 0.050 0.759 0.355 5.350 7.69 15.6 44.2 57.4 20.3 35.3 16.8 1191.0 5.42
18-0735 9.41 0.912 9.700 7.360 78.200 0.307 3.260 0.083 0.881 0.744 7.910 8.14 17.0 47.3 58.1 20.8 35.9 17.2 1097.0 5.65
18-0736 6.73 0.540 8.020 5.620 83.500 0.409 6.070 0.019 0.281 0.143 2.130 8.47 16.7 47.2 55.8 19.7 35.3 16.1 1151.0 4.63
18-0743 11.80 0.560 4.740 10.300 87.200 0.411 3.480 0.058 0.490 0.480 4.060 8.93 18.9 52.2 58.4 21.2 36.3 15.8 1129.0 5.42
18-0744 9.88 0.510 5.170 8.620 87.200 0.273 2.770 0.053 0.540 0.425 4.300 7.73 16.0 45.1 58.4 20.7 35.5 16.8 912.0 6.28
18-0701 6.29 0.197 3.140 5.480 87.100 0.242 3.850 0.038 0.606 0.335 5.330 8.12 16.1 45.8 56.4 19.9 35.3 15.8 1138.0 5.15
18-0702 7.08 0.150 2.120 6.200 87.600 0.243 3.440 0.022 0.314 0.463 6.550 8.08 16.3 46.4 57.4 20.1 35.1 15.3 1019.0 4.99
Mean 7.91* 0.460* 6.192 6.717 83.830 0.295* 4.124 0.044 0.615 0.392 5.229 8.17 16.7 46.9* 57.4 20.4 35.5 16.4 1110.0 5.40

SD 2.48 0.230 3.178 2.457 6.112 0.133 2.087 0.024 0.414 0.167 2.213 0.42 1.1 2.6 0.9 0.5 0.4 0.7 90.0 0.49

18-0693 5.77 0.163 2.830 4.970 86.000 0.330 5.720 0.026 0.443 0.287 4.970 8.41 16.9 47.6 56.6 20.1 35.5 16.6 1143.0 5.27
18-0694 3.09 0.130 4.200 2.800 90.600 0.067 2.180 0.015 0.487 0.077 2.510 7.43 15.9 45.2 60.8 21.4 35.2 15.8 592.0 5.21
18-0699 11.10 0.387 3.480 10.000 89.800 0.262 2.360 0.043 0.386 0.440 3.950 7.22 15.9 45.2 62.7 22.1 35.2 15.4 1080.0 5.24
18-0700 7.68 0.256 3.330 6.800 88.600 0.272 3.540 0.017 0.217 0.332 4.320 7.69 15.1 43.6 56.7 19.7 34.8 14.9 1238.0 4.68
18-0713 10.90 0.316 2.910 9.820 90.400 0.298 2.750 0.048 0.446 0.380 3.490 7.67 15.1 42.6 55.5 19.7 35.5 15.6 1092.0 4.77
18-0714 7.14 0.231 3.240 6.350 89.000 0.297 4.170 0.029 0.411 0.225 3.160 8.02 16.8 48.3 60.3 21.0 34.8 16.2 979.0 5.99
18-0691 9.50 0.261 2.750 8.680 91.400 0.258 2.720 0.024 0.257 0.276 2.900 8.66 17.8 50.7 58.5 20.5 35.0 15.5 1004.0 4.35
18-0692 6.96 0.314 4.510 5.750 82.700 0.455 6.530 0.083 1.190 0.354 5.090 7.91 16.0 45.3 57.3 20.2 35.2 16.2 801.0 5.00
18-0707 4.53 0.174 3.830 4.020 88.700 0.165 3.640 0.023 0.516 0.148 3.270 8.50 17.0 48.7 57.3 20.0 34.9 16.3 968.0 4.91
18-0708 7.45 0.268 3.600 6.740 90.400 0.177 2.380 0.059 0.793 0.210 2.820 7.80 15.2 42.9 55.0 19.4 35.4 15.9 979.0 4.73
Mean 7.41* 0.250* 3.468* 6.593 88.760* 0.258* 3.599 0.037* 0.515 0.273* 3.648 7.93* 16.2* 46.0* 58.1 20.4 35.2 15.8 987.6* 5.02

SD 2.59 0.079 0.585 2.377 2.609 0.105 1.489 0.022 0.284 0.111 0.902 0.47 0.9 2.7 2.5 0.9 0.3 0.5 182.1 0.45

18-0715 6.55 0.325 4.960 5.420 82.700 0.429 6.550 0.034 0.513 0.344 5.250 7.66 16.1 45.7 59.6 21.0 35.3 15.9 998.0 6.34
18-0716 8.46 0.474 5.600 7.400 87.500 0.233 2.760 0.030 0.358 0.318 3.760 7.74 16.3 46.7 60.4 21.1 34.9 15.0 668.0 5.17
18-0733 13.00 0.371 2.840 11.500 88.500 0.665 5.110 0.082 0.627 0.387 2.970 8.09 16.5 45.8 56.7 20.4 35.9 17.0 936.0 5.33
18-0734 8.99 0.439 4.890 7.610 84.700 0.493 5.490 0.055 0.615 0.384 4.270 7.70 15.5 44.4 57.7 20.2 34.9 15.1 1033.0 5.06
18-0703 10.20 0.293 2.890 9.310 91.600 0.184 1.810 0.056 0.547 0.318 3.130 7.66 16.3 46.1 60.1 21.3 35.5 16.8 1073.0 5.02
18-0704 12.00 0.973 8.110 10.100 83.900 0.409 3.400 0.040 0.335 0.512 4.270 9.09 18.2 51.7 56.9 20.1 35.3 15.7 1087.0 4.42
18-0729 9.94 0.368 3.700 8.900 89.600 0.322 3.240 0.021 0.215 0.325 3.270 8.03 16.2 46.3 57.6 20.1 34.9 15.2 697.0 5.30
18-0730 8.92 0.236 2.650 8.020 89.800 0.268 3.010 0.059 0.661 0.343 3.840 8.05 16.6 45.7 56.7 20.6 36.3 16.4 1052.0 5.43
18-0745 10.70 0.403 3.780 9.410 88.400 0.429 4.030 0.042 0.392 0.362 3.400 7.93 16.8 47.2 59.5 21.2 35.6 16.2 1049.0 5.67
18-0746 9.39 0.301 3.210 8.390 89.300 0.341 3.640 0.036 0.379 0.327 3.480 7.59 15.7 44.8 59.0 20.7 35.0 15.7 521.0 5.12
Mean 9.82 0.418* 4.263* 8.606 87.600* 0.377 3.904 0.046 0.464 0.362 3.764 7.95* 16.4* 46.4* 58.4 20.7 35.4 15.9 911.4* 5.29

SD 1.83 0.208 1.688 1.661 2.893 0.140 1.424 0.018 0.149 0.058 0.684 0.44 0.7 2.0 1.5 0.5 0.5 0.7 204.4 0.49

BASONEU LYM MONO EOS

0   
mg/kg

14 
mg/kg

28 
mg/kg

56 
mg/kg
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K-3 

Table K-1. Individual and Summary Hematology in Females (cont.) 
Dose Animal WBC RBC HGB HCT MCV MCH MCHC RDW PLT MPV

Group ID (K/uL) (K/uL) (%N) (K/uL) (%L) (K/uL) (%M) (K/uL) (%E) (K/uL) (%B) (M/uL) (g/dL) (%) (fL) (pg) (g/dL) (%) (K/uL) (fL)

18-0689 10.50 0.618 5.900 8.830 84.300 0.356 3.400 0.033 0.314 0.635 6.070 7.36 15.8 45.0 61.1 21.4 35.0 16.2 1030.0 6.30
18-0690 9.26 0.321 3.470 8.360 90.300 0.272 2.940 0.030 0.330 0.273 2.950 7.91 16.2 45.9 58.0 20.4 35.2 15.2 1145.0 5.03
18-0737 10.80 0.353 3.270 9.300 86.300 0.645 5.980 0.094 0.868 0.380 0.353 8.51 16.6 47.1 55.3 19.5 35.3 17.6 1166.0 4.54
18-0738 8.79 0.612 9.960 7.360 83.600 0.460 5.230 0.034 0.388 0.332 3.780 8.78 17.4 49.8 56.7 19.8 35.0 19.3 930.0 6.33
18-0739 10.60 1.010 9.500 8.030 75.800 0.928 8.760 0.069 0.656 0.559 5.280 8.44 16.9 48.8 57.9 20.0 34.6 15.8 1037.0 5.74
18-0740 6.55 0.307 4.680 5.680 86.700 0.371 5.670 0.031 0.476 0.159 2.430 8.00 16.5 46.1 57.7 20.6 35.7 15.5 1148.0 4.93
18-0695 4.60 0.227 4.930 3.240 70.400 0.551 12.000 0.045 0.972 0.540 11.800 8.67 17.4 50.1 57.8 20.1 34.7 17.0 1190.0 4.24
18-0696 10.30 0.602 5.850 8.930 86.800 0.339 3.290 0.102 0.990 0.314 3.050 7.89 15.4 46.3 58.7 19.6 33.3 15.4 1173.0 5.22
18-0741 9.70 0.400 4.130 8.840 91.100 0.113 1.170 0.022 0.231 0.325 3.350 7.98 16.4 45.9 57.5 20.6 35.7 16.4 923.0 4.91
18-0742 7.09 0.317 4.470 6.110 86.200 0.370 5.220 0.025 0.351 0.266 3.750 8.30 16.6 46.7 56.2 20.0 35.5 17.0 1179.0 4.83
Mean 8.82 0.477* 5.616* 7.468 84.150 0.441 5.366 0.049 0.558 0.378 4.281 8.18 16.5* 47.2 57.7 20.2 35.0 16.5 1092.1 5.21

SD 2.08 0.236 2.335 1.923 6.391 0.225 3.122 0.029 0.291 0.151 3.060 0.43 0.6 1.8 1.6 0.6 0.7 1.2 103.7 0.70

18-0709 10.60 0.452 4.260 9.030 85.100 0.392 3.700 0.110 1.040 0.621 5.860 7.82 14.9 43.3 55.3 19.1 34.5 17.0 975.0 4.50
18-0710 6.52 0.516 7.920 4.560 69.900 0.646 9.910 0.107 1.640 0.692 10.600 7.55 14.8 41.6 55.1 19.6 35.5 17.0 1192.0 4.73
18-0711 8.52 0.381 4.470 7.370 86.500 0.220 2.580 0.070 0.825 0.481 5.640 8.05 15.5 43.9 54.5 19.3 35.4 17.1 1223.0 5.15
18-0712 13.40 0.917 6.850 11.000 87.500 0.347 2.590 0.084 0.624 0.330 2.460 8.22 15.8 45.2 55.0 19.3 35.0 15.6 911.0 4.78
18-0727 10.80 1.120 10.300 8.640 79.800 0.534 4.930 0.043 0.395 0.493 4.550 7.54 16.2 46.1 61.1 21.5 35.1 16.5 1294.0 5.10
18-0728 11.90 0.553 4.660 8.610 72.600 1.490 12.500 0.115 0.969 1.100 9.260 7.89 16.3 47.3 59.9 20.6 34.4 14.6 1137.0 5.37
18-0721 6.41 0.300 4.680 5.540 86.400 0.245 3.820 0.040 0.631 0.289 4.500 8.19 16.1 45.6 55.7 19.6 35.2 16.6 1014.0 4.71
18-0722 9.28 0.450 4.850 7.980 86.000 0.408 4.390 0.107 1.160 0.338 3.640 8.00 15.8 45.4 56.7 19.8 34.9 18.3 1165.0 4.51
18-0725 9.19 0.229 2.490 8.550 93.100 0.150 1.630 0.053 0.578 0.201 2.190 7.45 15.1 43.3 58.1 20.3 35.0 15.3 598.0 5.45
18-0726 6.10 0.570 9.350 5.030 82.400 0.241 3.950 0.050 0.826 0.209 3.430 7.81 15.5 44.1 56.5 19.9 35.2 17.2 1086.0 4.92
Mean 9.27 0.549* 5.983* 7.631 82.930 0.467 5.000 0.078 0.869 0.475 5.213 7.85* 15.6* 44.6* 56.8 19.9 35.0 16.5 1059.5 4.92

SD 2.46 0.274 2.509 2.024 7.070 0.390 3.463 0.030 0.357 0.275 2.775 0.27 0.5 1.7 2.2 0.7 0.4 1.1 200.4 0.34

222 
mg/kg

111 
mg/kg

NEU LYM MONO EOS BASO

 
Note:  
*p<0.05 versus 0 mg/kg control group, based on one-way ANOVA and Dunnett (2-sided) post hoc test. Data for MONO%, EOS, EOS%, NEU, 
BASO, and HCT were log-transformed, and data for BASO%, NEU%, LYM%, MONO, and PLT were rank-transformed to achieve normal 
distribution of data. 
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Table K-2. Individual and Summary Hematology in Males 
Dose Animal WBC RBC HGB HCT MCV MCH MCHC RDW PLT MPV

Group ID (K/uL) (K/uL) (%N) (K/uL) (%L) (K/uL) (%M) (K/uL) (%E) (K/uL) (%B) (M/uL) (g/dL) (%) (fL) (pg) (g/dL) (%) (K/uL) (fL)

18-0649 13.60 1.120 8.220 10.900 79.500 0.870 6.380 0.100 0.735 0.702 5.150 8.29 16.3 46.8 56.4 19.7 34.9 18.8 1011.0 4.92
18-0650 15.50 1.440 9.270 12.400 79.900 0.776 5.010 0.116 0.751 0.789 5.090 9.70 18.7 53.6 55.3 19.2 34.8 18.0 1036.0 4.74
18-0657 22.70 2.210 9.760 19.400 85.700 0.489 2.150 0.082 0.362 0.469 2.070 7.85 16.2 46.3 58.9 20.6 35.0 15.7 1057.0 4.68
18-0658 19.40 2.670 13.800 14.500 74.800 1.280 6.590 0.168 0.868 0.775 4.000 8.25 15.5 45.0 54.5 18.8 34.5 17.6 1093.0 5.29
18-0671 20.20 2.300 11.300 15.500 76.600 0.919 4.540 0.045 0.223 1.470 7.270 8.24 16.5 46.8 56.8 20.1 35.4 17.1 1040.0 5.80
18-0672 16.60 2.460 14.800 12.600 75.500 0.776 4.670 0.050 0.299 0.795 4.780 8.23 16.7 47.9 58.2 20.3 34.8 15.8 1237.0 5.75
18-0675 14.90 1.180 7.960 12.400 83.200 0.680 4.580 0.120 0.808 0.511 3.440 8.09 16.5 47.5 58.6 20.3 34.7 16.7 1043.0 5.25
18-0676 21.10 1.080 5.110 18.800 89.100 0.398 1.890 0.165 0.781 0.665 3.150 7.86 16.8 46.1 58.7 21.3 36.3 15.4 939.0 5.15
18-0685 21.30 1.350 6.340 17.100 80.300 1.410 6.620 0.098 0.458 1.350 6.310 8.57 17.4 49.1 57.3 20.3 35.4 18.0 1126.0 4.79
18-0686 17.90 1.210 6.750 14.300 79.900 0.984 5.490 0.051 0.287 1.350 7.550 8.25 16.8 48.0 58.2 20.4 35.0 15.8 967.0 5.31
Mean 18.32 1.702 9.331 14.790 80.450 0.858 4.792 0.100 0.557 0.888 4.881 8.33 16.7 47.7 57.3 20.1 35.1 16.9 1054.9 5.17

SD 3.08 0.629 3.171 2.884 4.506 0.315 1.672 0.044 0.253 0.365 1.787 0.52 0.8 2.4 1.5 0.7 0.5 1.2 84.0 0.40

18-0629 19.40 1.280 6.580 16.500 85.200 0.412 2.120 0.035 0.182 1.140 5.860 9.15 18.9 52.3 57.1 20.7 36.2 16.4 1150.0 5.07
18-0630 17.70 1.840 10.400 14.500 82.100 0.483 2.730 0.053 0.297 0.798 4.510 8.63 16.9 47.6 55.1 19.5 35.5 16.8 1318.0 5.40
18-0637 16.90 1.690 10.000 13.900 82.100 0.470 2.790 0.046 0.271 0.810 4.790 7.92 16.4 46.1 58.2 20.8 35.7 17.5 988.0 7.74
18-0638 13.70 1.230 9.020 11.500 84.100 0.401 2.930 0.045 0.327 0.498 3.640 8.21 16.3 47.1 57.3 19.9 34.7 16.6 968.0 5.79
18-0643 15.80 1.120 7.090 12.100 76.600 0.786 4.970 0.069 0.437 1.720 10.900 9.01 17.3 49.0 54.4 19.2 35.3 17.8 1415.0 5.89
18-0644 12.50 0.945 7.570 10.500 84.100 0.430 3.450 0.049 0.395 0.557 4.460 9.18 18.1 50.7 55.2 19.8 35.8 20.6 1053.0 6.20
18-0677 20.20 1.880 9.300 15.800 78.400 1.450 7.210 0.033 0.163 1.000 4.960 8.47 17.5 49.5 58.4 20.6 35.3 18.3 1093.0 5.18
18-0678 12.60 1.140 9.030 10.200 81.100 0.538 4.260 0.030 0.235 0.684 5.410 7.38 15.8 43.6 59.0 21.5 36.4 16.1 1246.0 6.62
18-0679 14.90 1.230 8.220 12.800 85.700 0.429 2.880 0.029 0.193 0.448 3.010 8.90 18.0 50.2 56.4 20.2 35.8 17.5 1086.0 6.94
18-0680 16.80 1.410 8.370 13.900 82.500 0.704 4.190 0.029 0.171 0.794 4.720 8.31 16.9 48.0 57.7 20.4 35.3 17.1 871.0 5.39
Mean 16.05 1.377 8.558 13.170 82.190 0.610 3.753 0.042* 0.267* 0.845 5.226 8.52 17.2 48.4 56.9 20.3 35.6 17.5 1118.8 6.02*

SD 2.66 0.321 1.232 2.131 2.898 0.322 1.493 0.013 0.096 0.376 2.152 0.58 0.9 2.5 1.6 0.7 0.5 1.3 167.3 0.86

18-0623 11.50 0.687 5.990 10.100 88.200 0.356 3.100 0.031 0.268 0.280 2.440 8.78 17.1 49.1 55.9 19.5 34.9 18.1 988.0 5.78
18-0624 20.20 1.370 6.800 16.900 83.900 0.768 3.800 0.134 0.663 0.969 4.800 7.14 14.9 41.4 58.0 20.8 35.9 16.1 1222.0 5.95
18-0641 13.10 1.060 8.120 10.700 82.100 0.535 4.090 0.033 0.255 0.714 5.460 8.34 16.3 46.8 56.1 19.6 34.9 16.9 1262.0 4.58
18-0642 12.70 1.370 10.800 9.690 76.300 0.829 6.530 0.091 0.720 0.718 5.650 9.89 18.8 53.8 54.4 19.0 34.9 18.0 1172.0 5.05
18-0653 15.00 1.240 8.290 11.400 76.400 1.300 8.680 0.079 0.529 0.914 6.110 8.93 16.7 47.7 53.4 18.7 35.1 21.1 1056.0 5.96
18-0654 8.55 1.150 13.400 5.880 68.800 0.625 7.310 0.015 0.173 0.886 10.400 7.95 15.7 44.9 56.5 19.7 34.9 18.7 1359.0 6.45
18-0663 14.90 1.810 12.200 11.400 76.600 0.889 5.970 0.014 0.093 0.763 5.130 8.83 18.5 52.8 59.8 20.9 35.0 17.6 991.0 5.81
18-0664 10.50 1.100 10.400 8.050 76.700 0.572 5.450 0.040 0.379 0.740 7.050 8.29 16.9 47.3 57.0 20.4 35.8 17.9 1279.0 6.81
18-0665 10.70 0.619 5.800 9.190 86.100 0.258 2.420 0.021 0.201 0.580 0.544 9.06 18.0 50.2 55.4 19.9 35.9 19.4 1021.0 5.86
18-0666 13.10 0.845 6.450 10.800 82.400 0.620 4.740 0.046 0.353 0.794 6.060 8.26 16.3 46.1 55.8 19.7 35.3 17.9 1071.0 6.49
Mean 13.03* 1.125† 8.825 10.411* 79.750 0.675 5.209 0.050* 0.363 0.736 5.364 8.55 16.9 48.0 56.2 19.8 35.3 18.2 1142.1 5.87*

SD 3.22 0.355 2.717 2.838 5.809 0.294 1.959 0.039 0.211 0.196 2.614 0.74 1.2 3.7 1.8 0.7 0.4 1.4 133.8 0.66

18-0633 16.30 1.160 7.110 14.100 86.600 0.502 3.090 0.052 0.320 0.473 2.910 8.16 16.0 45.6 55.9 19.6 35.1 18.9 1369.0 5.46
18-0634 9.41 1.550 16.500 7.030 74.700 0.421 4.470 0.017 0.182 0.395 4.200 9.17 18.5 51.5 56.2 20.2 36.0 18.6 1177.0 5.48
18-0635 6.77 0.783 11.600 4.250 62.800 0.651 9.620 0.035 0.519 1.050 15.500 8.79 18.2 51.3 58.4 20.7 35.4 19.6 1080.0 5.97
18-0636 12.80 1.410 11.100 10.500 82.200 0.372 2.910 0.041 0.323 0.455 3.550 7.68 16.0 45.3 59.0 20.9 35.4 19.3 1071.0 4.90
18-0651 15.00 1.030 6.850 13.300 88.400 0.368 2.450 0.092 0.611 0.259 1.720 8.40 16.3 46.4 55.3 19.4 35.2 17.7 1015.0 4.87
18-0652 12.70 1.540 12.200 10.000 79.100 0.591 4.670 0.019 0.152 0.487 3.840 8.83 16.6 46.9 53.1 18.8 35.3 19.3 1274.0 4.97
18-0661 12.60 2.240 17.800 8.870 70.400 0.745 5.910 0.058 0.456 0.683 5.420 8.50 16.6 46.8 55.0 19.5 35.4 17.4 1151.0 5.05
18-0662 17.10 0.946 5.520 14.500 84.500 0.924 5.420 0.053 0.309 0.723 4.220 8.05 16.4 47.9 59.5 20.4 34.2 16.8 692.0 5.42
18-0681 12.70 0.841 6.630 10.900 85.700 0.580 4.570 0.021 0.164 0.369 2.910 8.40 16.3 46.7 55.6 19.4 34.9 16.0 936.0 4.63
18-0682 18.10 2.320 12.800 13.800 76.100 1.170 6.430 0.041 0.229 0.811 4.470 8.96 17.3 48.9 54.6 19.3 35.3 18.6 1156.0 5.61
Mean 13.35* 1.382 10.811 10.725* 79.050 0.632 4.954 0.043* 0.327 0.571 4.874 8.49 16.8 47.7 56.3 19.8 35.2 18.2 1092.1 5.24

SD 3.47 0.546 4.251 3.356 8.129 0.256 2.094 0.023 0.157 0.241 3.869 0.46 0.9 2.2 2.1 0.7 0.5 1.2 187.2 0.41

BASO

14 
mg/kg

28 
mg/kg

56 
mg/kg

0  
mg/kg

NEU LYM MONO EOS
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Table K-2. Individual and Summary Hematology in Males (cont.) 
Dose Animal WBC RBC HGB HCT MCV MCH MCHC RDW PLT MPV

Group ID (K/uL) (K/uL) (%N) (K/uL) (%L) (K/uL) (%M) (K/uL) (%E) (K/uL) (%B) (M/uL) (g/dL) (%) (fL) (pg) (g/dL) (%) (K/uL) (fL)

18-0645 11.40 1.130 9.920 8.890 78.100 0.630 5.540 0.054 0.477 0.675 5.940 8.44 16.6 47.3 56.1 19.7 35.1 19.4 1022.0 5.67
18-0646 7.92 0.596 7.530 6.810 86.100 0.223 2.820 0.024 0.299 0.260 3.290 8.18 16.6 47.5 58.0 20.3 34.9 16.8 1078.0 5.56
18-0655 13.10 1.070 8.140 10.400 79.200 0.880 6.710 0.077 0.586 0.070 5.320 8.39 16.3 46.8 55.8 19.4 34.8 19.1 1103.0 4.32
18-0656 12.30 0.861 7.020 10.500 85.400 0.297 2.420 0.096 0.784 0.535 4.360 8.49 16.3 46.8 55.1 19.2 34.8 19.0 1093.0 6.15
18-0667 16.40 1.020 6.210 14.300 87.100 0.503 3.060 0.106 0.647 0.484 2.940 9.07 17.4 48.6 53.6 19.2 35.8 19.6 1079.0 4.72
18-0668 16.60 1.230 7.430 13.900 83.900 0.656 3.960 0.053 0.317 0.731 4.410 8.47 16.3 46.1 54.4 19.3 35.4 19.0 1366.0 5.33
18-0669 13.60 2.140 15.700 9.830 72.100 0.651 4.770 0.082 0.604 0.993 6.840 8.70 16.5 47.0 54.0 19.0 35.1 18.7 1532.0 5.52
18-0670 11.90 0.849 7.150 10.500 88.000 0.272 2.290 0.028 0.239 0.276 2.330 8.92 16.7 46.2 51.8 18.7 36.0 19.7 1204.0 5.37
18-0673 15.50 1.020 6.560 12.600 81.200 0.729 4.690 0.062 0.398 1.110 7.120 9.49 18.4 52.2 55.0 19.4 35.4 19.9 1267.0 5.78
18-0674 12.20 0.629 5.160 10.500 86.300 0.482 3.960 0.046 0.377 0.518 4.250 9.00 17.2 49.5 54.9 19.1 34.8 18.8 1072.0 5.01
Mean 13.09* 1.055* 8.082 10.823* 82.740 0.532 4.022 0.063 0.473 0.565 4.680 8.72 16.8 47.8 54.9* 19.3* 35.2 19.0* 1181.6 5.34

SD 2.62 0.433 2.953 2.262 5.041 0.216 1.433 0.027 0.177 0.325 1.614 0.40 0.7 1.9 1.6 0.4 0.4 0.9 162.4 0.53

18-0621 14.80 2.720 18.400 10.500 71.000 0.608 4.110 0.088 0.596 0.881 5.950 7.98 16.1 47.0 58.9 20.2 34.2 18.4 955.0 6.70
18-0622 19.00 1.000 5.270 16.200 85.500 0.876 4.620 0.180 0.951 0.700 3.690 8.42 16.1 45.7 54.3 19.1 35.2 18.1 1214.0 5.03
18-0631 15.60 0.956 6.130 13.300 85.300 0.385 2.470 0.073 0.469 0.882 5.650 8.18 15.8 45.3 55.4 19.4 35.0 20.5 1346.0 6.33
18-0632 16.70 1.370 8.210 14.000 83.900 0.514 3.080 0.092 0.553 0.711 4.260 8.45 16.4 47.5 56.2 19.4 34.5 19.4 1135.0 5.81
18-0647 11.40 1.690 14.800 7.150 62.400 1.030 9.020 0.212 1.860 1.360 11.900 8.10 16.1 46.2 57.1 19.9 34.8 17.7 1256.0 5.45
18-0648 13.30 1.930 14.500 9.800 73.600 0.639 4.800 0.047 0.354 0.899 6.750 8.20 16.0 45.7 55.7 19.5 35.0 20.1 1103.0 5.03
18-0659 12.00 0.817 6.810 9.610 80.100 0.706 5.880 0.087 0.722 0.776 6.470 8.07 15.7 45.3 56.2 19.4 34.6 21.1 1508.0 5.26
18-0660 13.80 0.961 6.970 11.500 83.200 0.632 4.580 0.190 1.380 0.528 3.830 8.49 16.3 46.3 54.6 19.2 35.2 19.8 1070.0 4.79
18-0683 18.60 1.280 6.880 15.700 84.600 0.832 4.480 0.079 0.423 0.673 3.620 8.56 16.6 46.8 54.7 19.4 35.5 18.7 1225.0 5.08
18-0684 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Mean 15.02 1.414 9.774 11.973 78.844 0.691 4.782 0.116 0.812 0.823 5.791 8.27 16.1 46.2 55.9 19.5* 34.9 19.3* 1201.3 5.50

SD 2.70 0.613 4.783 3.033 8.098 0.196 1.871 0.060 0.505 0.235 2.600 0.21 0.3 0.8 1.4 0.3 0.4 1.2 162.3 0.65

222 
mg/kg

111 
mg/kg

NEU LYM MONO EOS BASO

 
Legend:   
ND = No data analyzed 
Note:  
*p<0.05, and †p=0.05 versus 0 mg/kg control group, based on one-way ANOVA and Dunnett (2-sided) post hoc test. Data for EOS, EOS%, NEU, 
BASO%, and PLT were log-transformed, and data for NEU%, LYM%, BASO, HCT, and HGB were rank-transformed to achieve normal distribution 
of data. Data for MCH were not normally distributed after transformation, so ranked data were analyzed by Kruskal-Wallis followed by the Mann-
Whitney U post hoc test. 
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Table K-3. Hematology Summary in Females and Males 

Sex 0 mg/kg 14 mg/kg 28 mg/kg 56 mg/kg 111 mg/kg 222 mg/kg
Females 11.34±3.77 7.91±2.48* 7.41±2.59* 9.82±1.83 8.82±2.08 9.27±2.46

N 10 10 10 10 10 10
Males 18.32±3.08 16.05±2.66 13.03±3.22* 13.35±3.47* 13.09±2.62* 15.02±2.70

N 10 10 10 10 10 9
Females 1.403±0.582 0.460±0.230* 0.250±0.079* 0.418±0.208* 0.477±0.236* 0.549±0.274*

N 10 10 10 10 10 10
Males 1.702±0.629 1.377±0.321 1.125±0.355† 1.382±0.546 1.055±0.433* 1.414±0.613

N 10 10 10 10 10 9
Females 13.232±5.164 6.192±3.178 3.468±0.585* 4.263±1.688* 5.616±2.335* 5.983±0.274*

N 10 10 10 10 10 10
Males 9.331±3.171 8.558±1.232 8.825±2.717 10.811±4.251 8.082±2.953 9.774±4.783

N 10 10 10 10 10 9
Females 8.785±3.222 6.717±2.457 6.593±2.377 8.606±1.661 7.468±1.923 7.631±2.024

N 10 10 10 10 10 10
Males 14.790±2.884 13.170±2.131 10.411±2.838* 10.725±3.356* 10.823±2.262* 11.973±3.033

N 10 10 10 10 10 9
(%L) Females 75.670±8.816 83.830±6.112 88.760±2.609* 87.600±2.893* 84.150±6.391 82.930±7.070

N 10 10 10 10 10 10
Males 80.450±4.506 82.190±2.898 79.750±5.809 79.050±8.129 82.740±5.041 78.844±8.098

N 10 10 10 10 10 9
Females 0.576±0.151 0.295±0.133* 0.258±0.105* 0.377±0.140 0.441±0.225 0.467±0.390

N 10 10 10 10 10 10
Males 0.858±0.315 0.610±0.322 0.675±0.294 0.632±0.256 0.532±0.216 0.691±0.196

N 10 10 10 10 10 9
Females 5.753±2.648 4.124±2.087 3.599±1.489 3.904±1.424 5.366±3.122 5.000±3.463

N 10 10 10 10 10 10
Males 4.792±1.672 3.753±1.493 5.209±1.959 4.954±2.094 4.022±1.433 4.782±1.871

N 10 10 10 10 10 9
Females 0.070±0.034 0.044±0.024 0.037±0.022* 0.046±0.018 0.049±0.029 0.078±0.030

N 10 10 10 10 10 10
Males 0.100±0.044 0.042±0.013* 0.050±0.039* 0.043±0.023* 0.063±0.027 0.116±0.060

N 10 10 10 10 10 9
Females 0.699±0.468 0.615±0.414 0.515±0.284 0.464±0.149 0.558±0.291 0.869±0.357

N 10 10 10 10 10 10
Males 0.557±0.253 0.267±0.096* 0.363±0.211 0.327±0.157 0.473±0.177 0.812±0.505

N 10 10 10 10 10 9
Females 0.504±0.197 0.392±0.167 0.273±0.111* 0.362±0.058 0.378±0.151 0.475±0.275

N 10 10 10 10 10 10
Males 0.888±0.365 0.845±0.376 0.736±0.196 0.571±0.241 0.565±0.325 0.823±0.235

N 10 10 10 10 10 9
Females 4.658±1.534 5.229±2.213 3.648±0.902 3.764±0.684 4.281±3.060 5.213±2.775

N 10 10 10 10 10 10
Males 4.881±1.787 5.226±2.152 5.364±2.614 4.874±3.869 4.680±1.614 5.791±2.600

N 10 10 10 10 10 9
Females 8.55±0.522 8.17±0.42 7.93±0.47* 7.95±0.44* 8.18±0.43 7.85±0.27*

N 10 10 10 10 10 10
Males 8.33±0.52 8.52±0.58 8.55±0.74 8.49±0.46 8.72±0.40 8.27±0.21

N 10 10 10 10 10 9
Females 17.6±0.6 16.7±1.1 16.2±0.9* 16.4±0.7* 16.5±0.6* 15.6±0.5*

N 10 10 10 10 10 10
Males 16.7±0.8 17.2±0.9 16.9±1.2 16.8±0.9 16.8±0.7 16.1±0.3

N 10 10 10 10 10 9

DNP in Corn Oil

WBC

NEU

LYM

MONO

(K/uL)

(K/uL)

(%N)

(K/uL)

(K/uL)

EOS

BASO

RBC

HGB

(M/uL)

(%M)

(K/uL)

(%E)

(K/uL)

(%B)

(g/dL)
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Table K-3. Hematology Summary in Females and Males (cont.) 

Sex 0 mg/kg 14 mg/kg 28 mg/kg 56 mg/kg 111 mg/kg 222 mg/kg
Females 49.8±2.3 46.9±2.6* 46.0±2.7* 46.4±2.0* 47.2±1.8 44.6±1.7*

N 10 10 10 10 10 10
Males 47.7±2.4 48.4±2.5 48.0±3.7 47.7±2.2 47.8±1.9 46.2±0.8

N 10 10 10 10 10 9
Females 58.3±1.9 57.4±0.9 58.1±2.5 58.4±1.5 57.7±1.6 56.8±2.2

N 10 10 10 10 10 10
Males 57.3±1.5 56.9±1.6 56.2±1.8 56.3±2.1 54.9±1.6* 55.9±1.4

N 10 10 10 10 10 9
Females 20.6±0.8 20.4±0.5 20.4±0.9 20.7±0.5 20.2±0.6 19.9±0.7

N 10 10 10 10 10 10
Males 20.1±0.7 20.3±0.7 19.8±0.7 19.8±0.7 19.3±0.4* 19.5±0.3*

N 10 10 10 10 10 9
Females 35.3±0.6 35.5±0.4 35.2±0.3 35.4±0.5 35.0±0.7 35.0±0.4

N 10 10 10 10 10 10
Males 35.1±0.5 35.6±0.5 35.3±0.4 35.2±0.5 35.2±0.4 34.9±0.4

N 10 10 10 10 10 9
Females 16.7±0.6 16.4±0.7 15.8±0.5 15.9±0.7 16.5±1.2 16.5±1.1

N 10 10 10 10 10 10
Males 16.9±1.2 17.5±1.3 18.2±1.4 18.2±1.2 19.0±0.9* 19.3±1.2*

N 10 10 10 10 10 9
Females 1164.5±139.9 1110.0±90.0 987.6±182.1* 911.4±204.4* 1092.1±103.7 1059.5±200.4

N 10 10 10 10 10 10
Males 1054.9±84.0 1118.8±167.3 1142.1±133.8 1092.1±187.2 1181.6±162.4 1201.3±162.3

N 10 10 10 10 10 9
Females 5.04±0.50 5.40±0.49 5.02±0.45 5.29±0.49 5.21±0.70 4.92±0.34

N 10 10 10 10 10 10
Males 5.17±0.40 6.02±0.86* 5.87±0.66* 5.24±0.41 5.34±0.53 5.50±0.65

N 10 10 10 10 10 9

MPV

HCT

MCV

MCH

MCHC

RDW

PLT

DNP in Corn Oil

(K/uL)

(fL)

(%)

(fL)

(pg)

(g/dL)

(%)

 
Note: 
*p<0.05, and †p=0.05 versus 0 mg/kg control group, based on one-way ANOVA and Dunnett (2-sided) 
post hoc test 
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APPENDIX L 
 

INDIVIDUAL AND SUMMARY OF CLINICAL CHEMISTRY DATA 
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Table L-1. Individual and Summary Clinical Chemistry in Females
Dose Animal ALB ALB / GLOB ALT ALKP AST BUN BUN / CREA Ca CHOL CREA GLOB GLU PHOS TP TRIG UREA Na K Cl

Group ID (g/dL) ratio (g/dL) (U/L) (U/L) (U/L) (md/dL) ratio (mg/dL) (mg/dL) (mg/dL) (mg/dL) (g/dL) (mg/dL) (mg/dL) (g/dL) (g/dL) (mg/dL) (mmol/L) (mmol/L) (mmol/L)

18-0697 3.95 1.34 50.1 156.8 84.8 18.79 56.93 12.33 75 0.33 2.94 87.99 19.90 6.89 47 40.2 147 11.8 107
18-0698 4.26 1.46 32.7 99.3 120.1 18.18 55.08 12.63 83 0.33 2.92 102.11 19.60 7.18 55 38.9 150 9.9 107
18-0723 4.11 1.32 42.0 132.8 76.8 14.02 50.07 13.59 95 0.28 3.12 100.64 19.27 7.23 75 30.0 145 11.5 107
18-0724 4.01 1.36 36.3 172.8 83.2 14.21 36.43 13.27 120 0.39 2.94 102.37 20.09 6.95 79 30.4 144 13.8 108
18-0717 4.03 1.33 41.0 171.1 75.5 15.47 49.90 12.90 80 0.31 3.03 131.76 17.08 7.06 46 33.1 145 11.7 107
18-0718 3.94 1.50 29.7 149.4 86.7 14.30 44.69 11.83 77 0.32 2.62 72.61 16.52 6.56 36 30.6 149 11.2 107
18-0719 3.91 1.37 63.3 207.0 83.2 12.38 49.53 13.00 89 0.25 2.85 330.17 17.09 6.76 51 26.5 146 12.5 105
18-0720 4.38 1.33 31.9 188.8 66.2 12.85 42.84 12.86 110 0.30 3.30 161.64 22.15 7.68 68 27.5 146 ND 107
18-0731 3.74 1.19 35.8 178.3 80.7 13.69 85.57 13.53 78 0.16 3.15 299.59 22.97 6.89 42 29.3 143 13.8 105
18-0732 3.74 1.47 42.1 202.4 98.1 10.28 34.27 14.01 65 0.30 2.54 417.45 18.69 6.28 56 22.0 145 13.3 110
Mean 4.01 1.37 40.5 165.9 85.5 14.42 50.5 13.00 87 0.30 2.94 181 19.34 6.95 56 30.9 146 12.2 107

SD 0.20 0.09 10.0 32.8 14.7 2.56 14.3 0.64 17 0.06 0.23 122 2.12 0.38 14 5.5 2 1.3 1

18-0687 4.21 1.34 62.9 159.6 71.1 24.63 63.15 11.56 116 0.39 3.15 129.20 12.40 7.36 35 52.7 152 7.6 107
18-0688 4.01 1.23 65.4 97.6 66.5 24.86 51.79 12.36 128 0.48 3.25 145.25 12.55 7.26 33 53.2 149 8.0 107
18-0705 4.59 1.29 72.8 116.6 125.1 32.24 65.80 13.07 106 0.49 3.56 148.40 14.23 8.15 37 69.0 150 10.4 106
18-0706 4.22 1.04 51.0 99.8 79.2 25.47 32.24 12.98 126 0.79 4.07 233.76 13.58 8.29 45 54.5 152 8.1 107
18-0735 4.42 1.18 41.6 141.9 68.6 32.90 62.07 13.08 123 0.53 3.76 113.64 11.58 8.18 28 70.4 151 7.9 105
18-0736 4.95 1.14 58.8 184.2 82.8 23.37 70.80 14.19 110 0.33 4.35 270.32 13.78 9.30 32 50.0 152 8.3 106
18-0743 4.29 1.10 74.9 131.1 121.1 25.19 62.97 13.14 128 0.40 3.91 65.38 14.70 8.20 28 53.9 150 9.0 108
18-0744 4.45 1.09 61.7 90.6 74.0 29.11 72.78 14.27 102 0.40 4.10 359.71 12.97 8.55 35 62.3 149 8.3 107
18-0701 4.50 1.27 60.3 110.5 64.2 20.84 52.10 13.04 75 0.40 3.55 223.03 12.05 8.05 21 44.6 150 8.8 107
18-0702 4.44 1.33 43.4 129.2 72.7 16.96 47.12 12.70 73 0.36 3.35 148.88 13.25 7.79 23 36.3 149 8.9 109
Mean 4.41* 1.20* 59.3* 126.1 82.5 25.56* 58.1 13.04 109 0.46* 3.71* 184 13.11* 8.11* 32* 54.7* 150* 8.5* 107

SD 0.25 0.11 11.1 29.6 22.1 4.87 12.3 0.79 20 0.13 0.40 87 0.99 0.58 7 10.4 1 0.8 1

18-0693 4.33 1.23 41.4 81.4 67.6 19.95 46.40 12.50 95 0.43 3.51 111.69 12.43 7.84 22 42.7 152 8.7 104
18-0694 4.40 1.16 71.1 97.4 105.4 28.74 82.11 13.63 131 0.35 3.79 309.16 12.43 8.19 48 61.5 152 7.5 106
18-0699 4.41 1.11 50.6 109.6 60.1 25.14 53.49 13.40 132 0.47 3.99 243.33 13.35 8.40 51 53.8 151 8.3 102
18-0700 4.08 1.23 57.3 128.9 66.3 29.16 59.51 11.90 109 0.49 3.32 141.98 12.92 7.40 24 62.4 152 8.3 107
18-0713 4.45 1.26 52.2 130.4 70.1 26.50 67.94 13.25 100 0.39 3.53 202.35 11.41 7.98 33 56.7 151 7.8 107
18-0714 4.70 1.09 40.9 83.9 76.6 26.17 51.31 13.44 79 0.51 4.30 216.77 14.33 9.00 17 56.0 152 8.6 108
18-0691 4.33 1.16 49.0 117.4 121.5 17.57 43.93 12.95 101 0.40 3.72 142.42 15.39 8.05 30 37.6 152 9.5 109
18-0692 4.34 1.49 79.4 186.4 155.0 16.87 48.20 14.14 123 0.35 2.92 293.98 16.93 7.26 47 36.1 148 11.6 106
18-0707 4.34 1.29 52.0 191.3 80.9 28.97 37.63 12.21 121 0.77 3.37 102.69 12.37 7.71 19 62.0 151 6.9 106
18-0708 4.45 1.11 69.0 97.2 73.1 27.43 42.20 13.70 115 0.65 4.02 235.04 12.67 8.47 36 58.7 151 6.7 105
Mean 4.38* 1.21* 56.3* 122.4 87.7 24.65* 53.3 13.11 111 0.48* 3.65* 200 13.42* 8.03* 33* 52.8* 151* 8.4* 106

SD 0.15 0.12 12.9 38.8 30.4 4.74 13.4 0.71 17 0.14 0.40 73 1.66 0.52 13 10.1 1 1.4 2

18-0715 4.89 1.17 37.3 62.2 64.4 21.59 58.35 13.31 101 0.37 4.18 265.97 11.65 9.07 33 46.2 154 8.8 107
18-0716 4.48 1.23 40.7 84.2 65.3 30.14 65.62 13.57 130 0.46 3.65 200.26 14.15 8.13 50 64.5 148 9.5 103
18-0733 4.42 1.03 46.9 114.4 80.6 34.39 70.19 13.54 141 0.49 4.31 175.34 13.67 8.73 30 73.6 147 9.1 104
18-0734 4.38 1.15 46.6 85.7 61.0 18.08 47.59 13.60 134 0.38 3.82 203.53 12.91 8.20 38 38.7 149 8.1 104
18-0703 4.09 1.22 53.8 135.7 87.7 22.62 48.12 12.10 70 0.47 3.36 104.83 12.93 7.45 69 48.4 149 7.7 106
18-0704 4.38 1.09 82.7 137.2 66.1 24.63 70.36 13.25 132 0.35 4.01 177.51 14.28 8.39 29 52.7 148 9.7 105
18-0729 4.41 1.15 57.0 95.5 88.5 28.79 61.25 13.64 88 0.47 3.82 235.11 13.60 8.23 29 61.6 150 8.3 106
18-0730 4.22 1.17 51.6 162.1 140.2 30.42 66.13 12.86 101 0.46 3.62 84.07 14.08 7.84 25 65.1 150 10.6 109
18-0745 4.43 1.02 42.6 142.3 61.1 26.78 68.66 12.51 93 0.39 4.33 173.91 13.15 8.76 25 57.3 148 12.2 105
18-0746 4.05 0.97 34.3 63.3 98.9 27.66 53.20 12.23 98 0.52 4.19 151.81 14.49 8.24 32 59.2 155 8.1 108
Mean 4.38* 1.12* 49.4 108.3* 81.4 26.51* 60.9 13.06 109 0.44* 3.93* 177 13.49* 8.30* 36* 56.7* 150* 9.2 106

SD 0.23 0.09 13.7 35.1 24.6 4.84 8.8 0.59 24 0.06 0.33 55 0.86 0.47 14 10.4 3 1.4 2

0   
mg/kg

14 
mg/kg

28 
mg/kg

56 
mg/kg
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Table L-1. Individual and Summary Clinical Chemistry in Females (cont.) 
Dose Animal ALB ALB / GLOB ALT ALKP AST BUN BUN / CREA Ca CHOL CREA GLOB GLU PHOS TP TRIG UREA Na K Cl

Group ID (g/dL) ratio (g/dL) (U/L) (U/L) (U/L) (md/dL) ratio (mg/dL) (mg/dL) (mg/dL) (mg/dL) (g/dL) (mg/dL) (mg/dL) (g/dL) (g/dL) (mg/dL) (mmol/L) (mmol/L) (mmol/L)

18-0689 4.24 1.08 50.6 81.6 62.1 21.17 52.92 13.43 168 0.40 3.94 231.49 12.17 8.18 52 45.3 152 8.0 106
18-0690 4.39 1.09 33.6 94.3 67.0 24.07 60.16 12.44 91 0.40 4.04 132.03 13.04 8.43 29 51.5 152 8.9 107
18-0737 4.23 1.26 81.8 347.8 76.0 26.40 64.40 12.60 117 0.41 3.37 155.65 13.10 7.60 20 56.5 150 9.0 106
18-0738 3.97 0.95 40.5 77.5 84.7 24.86 50.74 12.71 96 0.49 4.16 97.31 13.10 8.13 26 53.2 152 8.7 108
18-0739 4.31 0.99 42.7 113.8 67.2 30.65 56.77 13.19 156 0.54 4.36 201.20 15.20 8.67 40 65.6 152 8.4 107
18-0740 4.30 1.11 51.0 110.8 73.6 21.68 54.21 12.61 147 0.40 3.88 195.71 11.17 8.18 40 46.4 149 9.0 109
18-0695 4.33 1.31 74.6 277.9 79.7 20.47 40.94 12.39 103 0.50 3.30 94.28 13.37 7.63 25 43.8 153 7.5 108
18-0696 4.13 1.10 66.7 122.0 61.8 18.18 51.94 13.13 115 0.35 3.74 204.75 12.47 7.87 24 38.9 152 8.5 107
18-0741 4.42 1.12 46.5 123.9 95.6 29.39 54.43 12.54 115 0.54 3.93 112.56 14.04 8.35 27 62.9 151 7.4 105
18-0742 4.36 1.07 65.3 117.6 94.2 21.54 43.96 12.22 146 0.49 4.09 85.73 14.83 8.45 31 46.1 154 8.3 107
Mean 4.27* 1.11* 55.3* 146.7 76.2 23.84* 53.0 12.73 125* 0.45* 3.88* 151 13.25* 8.15* 31* 51.0* 152* 8.3* 107

SD 0.13 0.11 15.9 90.5 12.3 4.02 6.9 0.39 27 0.07 0.33 54 1.21 0.35 10 8.6 1 0.6 1

18-0709 3.90 0.99 67.4 150.6 93.9 26.87 68.90 13.06 103 0.39 3.95 192.91 12.30 7.85 27 57.5 150 7.9 105
18-0710 4.14 1.02 52.4 197.6 66.4 12.99 41.91 13.28 157 0.31 4.05 223.38 12.23 8.19 45 27.8 150 7.2 105
18-0711 4.02 0.99 44.3 108.2 72.1 22.43 49.85 12.71 123 0.45 4.05 164.96 11.94 8.07 38 48.0 153 7.2 109
18-0712 4.31 1.11 64.4 127.4 77.8 30.56 61.12 12.81 92 0.50 3.90 274.10 12.06 8.21 31 65.4 151 7.9 109
18-0727 4.49 0.98 58.4 114.9 71.6 28.83 90.10 13.31 128 0.32 4.59 213.68 13.41 9.08 44 61.7 152 8.6 107
18-0728 3.99 0.98 67.9 193.7 96.5 26.73 78.62 12.95 163 0.34 4.07 157.66 13.25 8.06 34 57.2 152 7.6 107
18-0721 4.10 1.15 80.0 309.8 79.9 22.38 47.62 12.20 119 0.47 3.57 110.26 12.65 7.67 20 47.9 150 9.2 108
18-0722 4.27 1.12 60.4 139.5 85.3 19.30 41.96 13.26 137 0.46 3.80 178.76 12.43 8.07 36 41.3 153 7.9 106
18-0725 4.38 1.13 59.8 121.1 63.0 20.19 59.37 14.03 118 0.34 3.86 306.59 10.69 8.24 49 43.2 151 7.4 107
18-0726 4.19 1.01 44.5 256.1 73.0 17.99 43.88 13.35 110 0.41 4.13 248.33 12.47 8.32 31 38.5 152 8.0 106
Mean 4.18 1.05* 60.0* 171.9 78.0 22.83* 58.3 13.10 125* 0.40* 4.00* 207 12.34* 8.18* 36* 48.9* 151* 7.9* 107

SD 0.19 0.07 11.0 67.2 11.1 5.45 16.6 0.48 22 0.07 0.26 59 0.75 0.37 9 11.7 1 0.6 1

222 
mg/kg

111 
mg/kg

 
Note:  
*p<0.05 versus 0 mg/kg control group, based on one-way ANOVA and Dunnett (2-sided) post hoc test for normally distributed data and Kruskal-
Wallis and Mann-Whitney U post hoc test for data that are not normally distributed. Data for AST, ALKP, CREA, and TRIG were log-transformed, 
and data for K, PHOS, and TP were rank-transformed to achieve normal distribution of data. Data for Na and Cl were not normally distributed after 
transformation, so ranked data were analyzed by Kruskal-Wallis followed by the Mann-Whitney U post hoc test. 
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Table L-2. Individual and Summary Clinical Chemistry in Males 
Dose Animal ALB ALB / GLOB ALT ALKP AST BUN BUN / CREA Ca CHOL CREA GLOB GLU PHOS TP TRIG UREA Na K Cl

Group ID (g/dL) ratio (g/dL) (U/L) (U/L) (U/L) (md/dL) ratio (mg/dL) (mg/dL) (mg/dL) (mg/dL) (g/dL) (mg/dL) (mg/dL) (g/dL) (g/dL) (mg/dL) (mmol/L) (mmol/L) (mmol/L)

18-0649 3.74 1.18 49.1 250.1 73.3 8.13 33.88 12.71 90 0.24 3.17 288.88 15.83 6.91 60 17.4 146 10.3 105
18-0650 3.61 1.20 49.7 215.9 123.9 8.79 28.34 13.41 86 0.31 3.02 197.76 19.21 6.63 89 18.8 149 10.9 108
18-0657 3.59 1.25 90.8 359.6 77.8 14.58 48.60 13.05 97 0.30 2.87 370.89 13.52 6.46 102 31.2 148 7.9 104
18-0658 3.51 1.31 50.4 268.7 91.4 8.08 32.34 12.58 67 0.25 2.67 198.84 15.06 6.18 105 17.3 148 8.7 104
18-0671 3.58 1.44 54.2 186.5 88.0 10.70 31.47 13.35 90 0.34 2.48 304.97 16.44 6.06 166 22.9 147 10.0 105
18-0672 3.55 1.38 38.9 267.4 78.3 8.97 33.23 12.21 77 0.27 2.58 246.97 16.90 6.13 83 19.2 149 11.4 107
18-0675 3.71 1.18 44.2 263.3 71.1 11.31 43.49 13.42 65 0.26 3.15 264.68 13.86 6.86 110 24.2 148 7.2 106
18-0676 3.46 1.41 56.1 238.5 81.2 13.04 40.74 12.14 92 0.32 2.46 175.64 14.17 5.92 86 27.9 144 9.7 106
18-0685 3.56 1.36 57.7 189.1 73.7 11.36 39.16 12.95 101 0.29 2.62 229.37 16.11 6.18 138 24.3 145 9.9 104
18-0686 3.43 1.28 39.0 166.5 89.3 10.23 42.64 12.35 97 0.24 2.68 152.90 13.09 6.11 79 21.9 149 7.2 107
Mean 3.57 1.30 53.0 240.6 84.8 10.52 37.4 12.82 86 0.28 2.77 243 15.42 6.34 102 22.5 147 9.3 106

SD 0.10 0.10 14.8 55.7 15.5 2.14 6.5 0.49 13 0.04 0.27 66 1.87 0.35 31 4.6 2 1.5 1

18-0629 4.11 1.10 64.0 234.3 76.1 27.34 63.57 13.07 118 0.43 3.75 263.52 14.19 7.86 53 58.5 147 9.7 104
18-0630 3.83 1.06 57.4 220.8 66.7 17.62 56.83 13.30 136 0.31 3.62 199.01 14.10 7.45 44 37.7 150 9.1 106
18-0637 3.70 1.09 68.8 230.2 82.9 9.53 27.24 13.56 77 0.35 3.40 356.65 12.90 7.10 41 20.4 150 7.7 107
18-0638 3.99 1.05 50.6 123.5 70.3 12.62 28.68 13.20 101 0.44 3.80 256.90 11.35 7.79 46 27.0 150 8.5 107
18-0643 3.93 1.16 85.9 374.1 70.4 20.70 36.97 12.56 83 0.56 3.38 213.50 13.52 7.31 51 44.3 147 11.2 104
18-0644 4.02 1.05 40.6 143.7 80.6 14.95 33.99 12.93 109 0.44 3.82 159.12 13.74 7.84 55 32.0 149 9.7 107
18-0677 3.84 1.17 61.7 175.8 65.4 18.46 52.74 13.65 134 0.35 3.29 188.87 13.53 7.13 93 39.5 148 9.6 106
18-0678 3.72 1.14 53.0 342.2 62.1 17.06 38.76 12.98 115 0.44 3.26 222.23 11.09 6.98 55 36.5 148 8.1 104
18-0679 4.09 1.17 54.7 130.6 73.3 17.15 43.97 12.96 94 0.39 3.50 121.17 13.71 7.59 30 36.7 151 8.2 106
18-0680 4.00 1.17 52.4 274.0 85.0 21.73 58.73 12.85 105 0.37 3.41 179.71 14.12 7.41 62 46.5 148 7.8 111
Mean 3.92* 1.12* 58.9 224.9 73.3* 17.72* 44.1 13.11 107 0.41* 3.52* 216 13.23 7.45* 53* 37.9* 149 9.0 106

SD 0.14 0.05 12.3 86.1 7.7 4.94 13.1 0.33 20 0.07 0.21 65 1.12 0.32 17 10.6 1 1.1 2

18-0623 3.87 1.05 60.1 309.4 67.0 21.64 47.03 12.17 84 0.46 3.69 149.50 11.10 7.56 26 46.3 150 7.5 106
18-0624 3.70 1.04 49.4 198.9 66.9 41.59 56.97 12.84 115 0.73 3.56 184.63 12.42 7.26 65 89.0 151 7.2 108
18-0641 3.69 1.16 66.6 395.5 75.4 14.67 31.22 13.56 133 0.47 3.19 309.72 13.74 6.88 53 31.4 149 8.4 108
18-0642 3.85 0.99 68.5 265.8 72.7 17.52 39.83 12.77 97 0.44 3.89 124.15 13.85 7.74 49 37.5 150 9.2 107
18-0653 4.08 1.07 44.5 92.9 66.3 17.06 43.73 13.88 102 0.39 3.83 275.52 13.90 7.91 62 36.5 149 8.5 105
18-0654 3.90 1.10 57.1 170.3 70.1 23.79 46.64 13.87 100 0.51 3.54 377.28 13.09 7.44 57 50.9 149 8.3 106
18-0663 3.98 1.10 76.3 242.7 77.8 19.21 64.02 13.29 83 0.30 3.63 272.88 12.80 7.61 37 41.1 148 9.8 106
18-0664 3.53 1.10 58.8 174.0 65.7 17.94 39.88 12.39 86 0.45 3.21 169.03 12.40 6.74 45 38.4 147 9.2 109
18-0665 3.88 1.01 65.0 166.2 78.7 18.74 43.58 12.99 107 0.43 3.84 194.42 13.17 7.72 31 40.1 151 9.7 108
18-0666 4.01 0.90 51.4 140.6 68.6 17.99 40.89 13.72 121 0.44 4.46 285.44 12.73 8.47 45 38.5 149 8.8 105
Mean 3.85* 1.05* 59.8 215.6 70.9* 21.02* 45.4 13.15 103 0.46* 3.68* 234 12.92* 7.53* 47* 45.0* 149* 8.7 107

SD 0.17 0.07 9.7 89.2 4.9 7.65 9.3 0.61 17 0.11 0.36 81 0.85 0.50 13 16.4 1 0.9 1

18-0633 3.95 1.37 90.1 292.6 69.9 13.69 34.23 12.54 145 0.40 2.89 273.55 12.38 6.84 51 29.3 151 7.1 105
18-0634 3.80 1.16 68.6 270.6 80.7 16.96 44.64 12.52 106 0.38 3.28 129.10 14.31 7.08 50 36.3 148 10.5 108
18-0635 3.81 1.04 62.5 115.9 68.0 14.30 36.67 13.32 91 0.39 3.65 243.22 13.16 7.46 39 30.6 152 8.7 108
18-0636 3.99 1.11 71.2 184.9 70.8 15.89 45.39 13.93 141 0.35 3.59 396.47 14.12 7.58 74 34.0 151 8.6 106
18-0651 3.92 1.01 87.1 238.5 81.1 16.26 56.08 12.97 81 0.29 3.90 152.21 11.61 7.82 42 34.8 148 8.4 105
18-0652 3.82 1.09 56.8 173.5 95.1 13.46 42.06 14.11 131 0.32 3.49 280.57 14.70 7.31 60 28.8 147 10.7 108
18-0661 3.91 1.33 66.4 274.3 79.8 14.58 39.40 13.03 93 0.37 2.95 182.44 12.67 6.86 49 31.2 151 7.6 110
18-0662 3.89 1.04 64.5 195.7 75.8 14.86 53.07 13.37 82 0.28 3.74 208.92 11.95 7.63 96 31.8 149 7.7 106
18-0681 3.77 1.01 49.0 156.7 89.1 16.96 51.40 12.46 88 0.33 3.72 115.31 11.11 7.49 55 36.3 148 8.0 107
18-0682 3.66 1.09 70.8 189.7 78.6 14.77 42.19 13.20 110 0.35 3.37 144.72 12.89 7.03 46 31.6 149 9.6 108
Mean 3.85* 1.13* 68.7 209.2 78.9 15.17* 44.5 13.15 107 0.35 3.46* 213 12.89* 7.31* 56* 32.5* 149* 8.7 107

SD 0.10 0.13 12.5 57.5 8.5 1.27 7.1 0.57 24 0.04 0.34 87 1.20 0.34 17 2.7 2 1.2 2

0  
mg/kg

14 
mg/kg

28 
mg/kg

56 
mg/kg
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Table L-2. Individual and Summary Clinical Chemistry in Males (cont.) 
Dose Animal ALB ALB / GLOB ALT ALKP AST BUN BUN / CREA Ca CHOL CREA GLOB GLU PHOS TP TRIG UREA Na K Cl

Group ID (g/dL) ratio (g/dL) (U/L) (U/L) (U/L) (md/dL) ratio (mg/dL) (mg/dL) (mg/dL) (mg/dL) (g/dL) (mg/dL) (mg/dL) (g/dL) (g/dL) (mg/dL) (mmol/L) (mmol/L) (mmol/L)

18-0645 3.81 0.98 63.5 219.6 81.9 16.03 33.39 13.80 93 0.48 3.89 360.54 13.48 7.70 52 34.3 150 8.7 105
18-0646 3.93 1.10 45.8 200.2 66.8 14.86 32.30 12.64 117 0.46 3.58 141.70 13.05 7.51 40 31.8 153 7.7 108
18-0655 3.97 1.15 86.3 291.5 85.4 17.52 44.93 13.52 93 0.39 3.44 280.16 15.41 7.41 68 37.5 151 8.6 105
18-0656 3.89 1.11 63.5 316.8 70.7 15.47 41.80 13.88 115 0.37 3.51 370.29 14.11 7.40 65 33.1 149 8.9 104
18-0667 3.79 1.14 93.5 297.8 75.5 18.51 47.45 12.07 100 0.39 3.33 129.61 12.64 7.12 41 39.6 147 9.9 106
18-0668 3.96 1.06 96.3 239.4 68.1 20.14 45.77 13.52 120 0.44 3.73 291.24 11.96 7.69 55 43.1 146 8.2 107
18-0669 3.85 0.98 59.5 155.3 82.7 18.65 45.48 12.93 95 0.41 3.92 161.48 12.73 7.77 61 39.9 151 8.0 106
18-0670 3.73 1.04 95.5 292.5 76.7 14.53 37.26 12.03 98 0.39 3.58 144.93 11.80 7.31 42 31.1 149 8.8 107
18-0673 3.71 1.09 68.8 195.3 83.0 16.50 51.55 12.17 117 0.32 3.40 85.64 14.08 7.11 46 35.3 149 11.0 105
18-0674 4.05 1.07 76.0 293.0 65.1 22.57 62.70 13.42 107 0.36 3.77 189.34 12.62 7.82 49 48.3 148 9.8 106
Mean 3.87* 1.07* 74.9* 250.1 75.6 17.48* 44.3 13.00 106 0.40* 3.62* 215 13.19* 7.48* 52* 37.4* 149* 9.0 106

SD 0.11 0.06 17.5 55.4 7.5 2.54 9.0 0.73 11 0.05 0.20 102 1.10 0.26 10 5.4 2 1.0 1

18-0621 3.47 0.87 59.8 322.4 70.3 20.47 55.32 13.36 168 0.37 3.99 244.94 10.30 7.46 105 43.8 150 6.0 107
18-0622 3.50 0.94 87.8 284.8 79.2 15.65 29.54 13.69 114 0.53 3.73 265.67 13.14 7.23 60 33.5 146 8.3 107
18-0631 3.51 0.97 71.4 375.5 74.8 22.90 63.60 12.85 115 0.36 3.63 206.11 13.42 7.14 55 49.0 146 8.6 105
18-0632 3.49 0.88 51.9 359.2 80.1 16.08 51.86 13.82 94 0.31 3.95 258.34 14.28 7.44 93 34.4 147 7.6 106
18-0647 3.95 0.99 95.7 313.4 78.9 19.44 72.00 14.02 112 0.27 3.98 340.80 11.99 7.93 98 41.6 149 7.8 106
18-0648 3.95 0.97 85.3 214.2 73.7 15.23 52.53 14.36 132 0.29 4.09 288.31 13.09 8.04 121 32.6 151 7.7 105
18-0659 3.59 0.89 73.9 329.5 86.1 17.34 40.32 13.00 135 0.43 4.03 177.84 13.66 7.62 65 37.1 146 8.9 107
18-0660 3.47 1.02 71.2 245.2 90.7 15.14 37.85 13.07 102 0.40 3.39 269.49 14.03 6.86 51 32.4 147 8.2 112
18-0683 3.54 1.15 60.5 202.3 74.5 16.17 55.75 12.38 113 0.29 3.08 238.99 12.30 6.62 35 34.6 147 9.3 105
18-0684 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Mean 3.61 0.96* 73.1* 294.1 78.7 17.60* 51.0 13.39 121* 0.36 3.76* 255 12.91* 7.37* 76 37.7* 148 8.0 107

SD 0.20 0.09 14.4 61.8 6.4 2.73 13.2 0.63 22 0.08 0.34 47 1.23 0.47 29 5.8 2 1.0 2

222 
mg/kg

111 
mg/kg

 
Legend:   
ND = No data analyzed 
Note:  
*p<0.05 versus 0 mg/kg control group, based on one-way ANOVA and Dunnett (2-sided) post hoc test for normally distributed data and Kruskal-
Wallis and Mann-Whitney U post hoc test for data that are not normally distributed. Data for ALB/GLOB were log-transformed, and data for PHOS, 
TRIG, TP, Urea, and BUN were rank-transformed to achieve normal distribution of data. Rank-transformed data for BUN, TP, and Urea contained 
unequal error variances and were analyzed via Dunnett T3 post hoc tests. Data for Na and Cl were not normally distributed after transformation, 
so ranked data were analyzed by Kruskal-Wallis followed by the Mann-Whitney U post hoc test. 
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Table L-3. Clinical Chemistry Summary in Females and Males 

Sex 0 mg/kg 14 mg/kg 28 mg/kg 56 mg/kg 111 mg/kg 222 mg/kg
Females 4.01±0.20 4.41±0.25* 4.38±0.15* 4.38±0.23* 4.27±0.13* 4.18±0.19

N 10 10 10 10 10 10
Males 3.57±0.10 3.92±0.14* 3.85±0.17* 3.85±0.10* 3.87±0.11* 3.61±0.20

N 10 10 10 10 10 9
Females 1.37±0.09 1.20±0.11* 1.21±0.12* 1.12±0.09* 1.11±0.11* 1.05±0.07*

N 10 10 10 10 10 10
Males 1.30±0.10 1.12±0.05* 1.05±0.07* 1.13±0.13* 1.07±0.06* 0.96±0.09*

N 10 10 10 10 10 9
Females 40.5±10.0 59.3±11.1* 56.3±12.9* 49.4±13.7 55.3±15.9* 60.0±11.0*

N 10 10 10 10 10 10
Males 53.0±14.8 58.9±12.3 59.8±9.7 68.7±12.5 74.9±17.5* 73.1±14.4*

N 10 10 10 10 10 9
Females 165.9±32.8 126.1±29.6 122.4±38.8 108.3±35.1* 146.7±90.5 171.9±67.2

N 10 10 10 10 10 10
Males 240.6±55.7 224.9±86.1 215.6±89.2 209.2±57.5 250.1±55.4 294.1±61.8

N 10 10 10 10 10 9
Females 85.5±14.7 82.5±22.1 87.7±30.4 81.4±24.6 76.2±12.3 78.0±11.1

N 10 10 10 10 10 10
Males 84.8±15.5 73.3±7.7* 70.9±4.9* 78.9±8.5 75.6±7.5 78.7±6.4

N 10 10 10 10 10 9
Females 14.42±2.56 25.56±4.87* 24.65±4.74* 26.51±4.84* 23.84±4.02* 22.83±5.45*

N 10 10 10 10 10 10
Males 10.52±2.14 17.72±4.94* 21.02±7.65* 15.17±1.27* 17.48±2.54* 17.60±2.73*

N 10 10 10 10 10 9
Females 50.5±14.3 58.1±12.3 53.3±13.4 61.0±8.8 53.1±6.9 58.3±16.6

N 10 10 10 10 10 10
Males 37.4±6.5 44.2±13.1 45.4±9.3 44.5±7.2 44.3±9.0 51.0±13.2

N 10 10 10 10 10 9
Females 13.00±0.64 13.04±0.79 13.11±0.71 13.06±0.59 12.73±0.39 13.10±0.48

N 10 10 10 10 10 10
Males 12.82±0.49 13.11±0.33 13.15±061 13.15±0.57 13.00±0.73 13.39±0.63

N 10 10 10 10 10 9
Females 87±17 109±20 111±17 109±24 125±27* 125±22*

N 10 10 10 10 10 10
Males 86±13 107±20 103±17 107±24 106±11 121±22*

N 10 10 10 10 10 9
Females 0.30±0.06 0.46±0.13* 0.48±0.14* 0.44±0.06* 0.45±0.07* 0.40±0.07*

N 10 10 10 10 10 10
Males 0.28±0.04 0.41±0.07* 0.46±0.11* 0.35±0.04 0.40±0.05* 0.36±0.08

N 10 10 10 10 10 9
Females 2.94±0.23 3.71±0.40* 3.65±0.40* 3.93±0.33* 3.88±0.33* 4.00±0.26*

N 10 10 10 10 10 10
Males 2.77±0.27 3.52±0.21* 3.68±0.36* 3.46±0.34* 3.62±0.20* 3.76±0.34*

N 10 10 10 10 10 9
Females 181±122 184±87 200±73 177±55 151±54 207±59

N 10 10 10 10 10 10
Males 243±66 216±65 234±81 213±87 215±102 255±47

N 10 10 10 10 10 9
Females 19.34±2.12 13.11±0.99* 13.42±1.66* 13.49±0.86* 13.25±1.21* 12.34±0.75*

N 10 10 10 10 10 10
Males 15.42±1.87 13.23±1.12 12.92±0.85* 12.89±1.20* 13.19±1.10* 12.91±1.23*

N 10 10 10 10 10 9
Females 6.95±0.38 8.11±0.58* 8.03±0.52* 8.30±0.47* 8.15±0.35* 8.18±0.37*

N 10 10 10 10 10 10
Males 6.34±0.35 7.45±0.32* 7.53±0.50* 7.31±0.34* 7.48±0.26* 7.37±0.47*

N 10 10 10 10 10 9

Creatinine 
(CREA)

Globulin 
(GLOB)

Glucose 
(GLU)

Phosphate 
(PHOS)

DNP in Corn Oil

Albumin 
(ALB)

Alanine 
aminotrans-
ferase (ALT)

Alkaline 
phosphatase 

(ALKP)

(g/dL)

(U/L)

(U/L)

Aspartate 
aminotrans-
ferase (AST)

Blood urea 
nitrogen 

(BUN)

(g/dL)

(mg/dL)

(mg/dL)

(mg/dL)

(g/dL)

(mg/dL)

(mg/dL)

BUN / CREA

ALB / GLOB

Total 
Protein (TP)

(U/L)

(md/dL)

Calcium (Ca)

Cholesterol 
(CHOL)
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Table L-3. Clinical Chemistry Summary in Females and Males (cont.) 

Sex 0 mg/kg 14 mg/kg 28 mg/kg 56 mg/kg 111 mg/kg 222 mg/kg
Females 56±14 32±7* 33±13* 36±14* 31±10* 36±9*

N 10 10 10 10 10 10
Males 102±31 53±17* 47±13* 56±17* 52±10* 76±29

N 10 10 10 10 10 9
Females 30.9±5.5 54.7±10.4* 52.8±10.1* 56.7±10.4 51.0±8.6* 48.9±11.7*

N 10 10 10 10 10 10
Males 22.5±4.6 37.9±10.6* 45.0±16.4* 32.5±2.7* 37.4±5.4* 37.7±5.8*

N 10 10 10 10 10 9
Females 146±2 150±1* 151±1* 150±3* 152±1* 151±1*

N 10 10 10 10 10 10
Males 147±2 149±1 149±1* 149±2* 149±2* 148±2

N 10 10 10 10 10 9
Females 12.2±1.3 8.5±0.8* 8.4±1.4* 9.2±1.4 8.3±0.6* 7.9±0.6*

N 10 10 10 10 10 10
Males 9.3±1.5 9.0±1.1 8.7±0.9 8.7±1.2 9.0±1.0 8.0±1.0

N 10 10 10 10 10 9
Females 107±1 107±1 106±2 106±2 107±1 107±1

N 10 10 10 10 10 10
Males 106±1 106±2 107±1 107±2 106±1 107±2

N 10 10 10 10 10 9

DNP in Corn Oil

(g/dL)

Chloride (Cl) (mmol/L)

UREA (mg/dL)

Sodium (Na) (mmol/L)

Potassium 
(K) (mmol/L)

Triglycer-
ides (TRIG)

 
Note:  
*p<0.05 versus 0 mg/kg control group, based on one-way ANOVA and Dunnett post hoc test for normally 
distributed data and Kruskal-Wallis and Mann-Whitney U post hoc test for data that are not normally 
distributed. 
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Table M-1. Individual Gross Pathological Observations in Males and Females 
DOSE SEX ANIMAL ID GROSS OBSERVATIONS

18-0697 NGLR
18-0698 NGLR
18-0723 NGLR
18-0724 NGLR
18-0717 Several multifocal 2-3mm areas of discoloration on the lungs
18-0718 NGLR
18-0719 NGLR
18-0720 NGLR
18-0731 NGLR
18-0732 NGLR
18-0649 NGLR
18-0650 NGLR
18-0671 NGLR
18-0672 NGLR
18-0685 NGLR
18-0686 Mild diffuse yellow discoloration of the liver in a lobular pattern
18-0657 NGLR
18-0658 NGLR
18-0675 NGLR
18-0676 NGLR

DOSE SEX ANIMAL ID GROSS OBSERVATIONS
18-0687 NGLR
18-0688 NGLR
18-0705 NGLR
18-0706 NGLR
18-0735 NGLR
18-0736 Purple discoloration of thymus
18-0743 NGLR
18-0744 NGLR
18-0701 NGLR
18-0702 NGLR
18-0637 Diffuse tan/yellow discoloration of the liver in a lobular pattern
18-0638 Diffuse tan/yellow discoloration of the liver in a lobular pattern; 

Purple discoloration of the thymus
18-0677 NGLR
18-0678 NGLR
18-0679 NGLR
18-0680 NGLR
18-0629 Purple discoloration of thymus
18-0630 NGLR
18-0643 Mild purple discoloration of thymus
18-0644 Purple discoloration of half of thymus

Female

Male

0 mg/kg

14 mg/kg Female

Male
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Table M-1. Individual Gross Pathological Observations (cont.) 
DOSE SEX ANIMAL ID GROSS OBSERVATIONS

18-0693 NGLR
18-0694 NGLR
18-0699 Purple discoloration of thymus
18-0700 NGLR
18-0713 NGLR
18-0714 NGLR
18-0691 NGLR
18-0692 NGLR
18-0707 NGLR
18-0708 NGLR
18-0641 Purple discoloration of 1/4 of thymus
18-0642 NGLR
18-0653 Mild multi-focal tan discoloration of 2/3 of liver
18-0654 NGLR
18-0665 One testis is enlarged by ~15%; Purple discoloration on half of 

thymus
18-0666 Light pink discoloration of thymus
18-0623 Purple discoloration of 90% of thymus
18-0624 Diffuse severe yellow discooration of liver in a lobular pattern; 

Kidneys enlarged 2-3 times normal with pale discoloration and 
cysts that are <1mm in diameter; Urinary bladder is distended, 
contains mucus blob

18-0663 NGLR
18-0664 Mild yellow discoloration of the liver in a lobular pattern

DOSE SEX ANIMAL ID GROSS OBSERVATIONS
18-0715 NGLR
18-0716 NGLR
18-0733 NGLR
18-0734 NGLR
18-0703 NGLR
18-0704 NGLR
18-0729 NGLR
18-0730 NGLR
18-0745 NGLR
18-0746 NGLR
18-0651 Mild purple discoloration of half of thymus
18-0652 NGLR
18-0661 NGLR
18-0662 NGLR
18-0635 Diffuse yellow discoloration of the liver in a lobular pattern; 

Purple discoloration of 1/4 of thymus
18-0636 One testis is 1/4 size of opposite/normal testis; Purple 

discoloration of thymus
18-0633 NGLR
18-0634 NGLR
18-0681 NGLR
18-0682 Purple discoloration of 1/4 of thymus

28 mg/kg Female

Male

56 mg/kg Female

Male
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Table M-1. Individual Gross Pathological Observations (cont.) 
DOSE SEX ANIMAL ID GROSS OBSERVATIONS

18-0689 Yellow-greenish material loosely adhered to stomach mucosa

18-0690 NGLR
18-0737 NGLR
18-0738 NGLR
18-0739 NGLR
18-0740 NGLR
18-0695 White fibrous material attached to mucosa of stomach with 

minimal redness
18-0696 NGLR
18-0741 NGLR
18-0742 Minimal yellow staining of fur of ventral abdomen, chest, and 

mandible
18-0645 NGLR
18-0646 NGLR
18-0655 NGLR
18-0656 Minimal diffuse yellow discoloration of the liver in a lobular 

pattern
18-0669 Purple/pink discoloration of thymus
18-0670 NGLR
18-0673 NGLR
18-0674 NGLR
18-0667 NGLR
18-0668 Purple discoloration of 1/3 of thymus

DOSE SEX ANIMAL ID GROSS OBSERVATIONS
18-0709 Yellow staining of fur on ventral surface
18-0710 Yellow staining on fur of vulva
18-0711 Yellow staining of fur on vulva and abdomen
18-0712 Mild yellow staining of fur on abdomen
18-0727 Yellow staining of fur around vulva and abdomen
18-0728 Yellow staining of fur around vulva and abdomen
18-0721 Yellow staining of fur around vuluva and abdomen; Uterus is 

dilated up to 4mm in diameter with fluid throughout

18-0722 Yellow staining of fur around vulva and abdomen
18-0725 NGLR
18-0726 NGLR
18-0631 NGLR
18-0632 NGLR
18-0647 NGLR
18-0648 Diffuse purple discoloration of thymus
18-0621 Purple discoloration of thymus
18-0622 NGLR
18-0659 Mild yellow staining of hair around penis
18-0660 Thymus is diffusely light pink in color
18-0683 Liver has 1 0.25cm nodule, same consistency as surrounding 

liver (proliferative nodule)
18-0684* 1x2x1 cm dark red mass attached to vas deferens; 1x2x3 mm 

mass attached to bladder wall; Kidneys are markedly enlarged; 
Hydronephrosis; Right ventricular wall has several multifocal 
tan/white areas of discoloration 

111 mg/kg Female

Male

222 mg/kg Female

Male

Legend: 
NGLR=No gross lesion reported  
Note: *Pathological observations not considered to be compound-dependent 
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Table M-2. Summary of Gross Pathological Observations in Males and Females 

M F M F M F M F M F M F
NGLR 9 9 5 9 3 9 6 10 7 7 4 2
Skin, yellow staining, perineum (vulva, abdomen, or prepuce) 1 1 8
Thymus, diffuse, light pink 1 1 1
Thymus, purple discoloration 4 1 3 1 4 2 2
Hydronephrosis 1
Kidney, enlarged 1 1
Kidney, cyst 1
Uterus, enlarged and/or fluid filled 1
Bladder, mass 1
Urinary bladder, distended with mucous 1
Liver, diffuse yellow discoloration 1 2 2 1 1
Liver, lobular pattern 1 2 2 1 1
Liver, nodule 1
liver, tan multi-focal 1
Lungs, multi-focal, discolration 1
Heart, multi-focal discoloration 1
Stomach, white fibrinous material 1
Stomach, yellow-greenish material adhered to mucosa 1
Vas deferens, red mass 1
Testis, small 1
Testis, enlarged 1

222 mg/kg0 mg/kg 14 mg/kg 28 mg/kg 56 mg/kg 111 mg/kg

 
Legend: 
NGLR=No gross lesion reported 
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Table O-1. Individual and Summary Data for Micronucleus Assay 
Dose 

Group
Animal 

ID %RET
MN-RET 
per 106 

RET

MN-NCE 
per 106 

NCE

Dose 
Group

Animal 
ID %RET

MN-RET 
per 106 

RET

MN-NCE 
per 106 

NCE

18-0649 1.89 700 108 18-0631 1.01 1250 134
18-0650 1.32 450 88 18-0632 1.05 1750 246
18-0685 2.18 1300 78 18-0647 1.30 1450 176
18-0686 1.01 1000 139 18-0648 1.44 1250 174
18-0671 1.62 1300 141 18-0621 0.62 1050 173
18-0672 1.25 1250 158 18-0622 0.73 950 79
18-0675 1.27 4600 104 18-0659 2.36 650 108
18-0676 1.14 850 95 18-0660 0.91 650 198
18-0657 1.36 1550 134 18-0683 0.68 1100 186
18-0658 1.52 1600 235 18-0684 ND ND ND
Mean 1.46 1460 128 Mean 1.12 1122 164

SD 0.36 1163 46 SD 0.54 356 50

18-0661 0.45 1550 186 18-0625 2.44 850 70
18-0662 0.84 1200 72 18-0626 3.13 1600 50
18-0651 0.39 950 99 18-0627 3.09 2400 115
18-0652 1.06 1500 66 18-0628 3.15 1500 213
18-0635 0.58 1350 87 18-0639 3.25 850 57
18-0636 1.85 1050 118 18-0640 3.95 350 109
18-0633 0.56 1400 93 Mean 3.17 1258 102
18-0634 0.40 650 72 SD 0.48 726 61
18-0681 0.40 800 109
18-0682 0.77 1550 100 18-0625 0.31 5900 61
Mean 0.73* 1200 100 18-0626 1.03 8300 81

SD 0.45 324 35 18-0627 0.41 21500 78
18-0628 0.78 13750 101

18-0655 0.97 750 91 18-0639 0.73 11600 72
18-0656 0.83 1050 116 18-0640 1.98 7800 39
18-0645 0.77 1950 115 Mean 0.87 11475 72
18-0646 1.12 1550 110 SD 0.60 5663 21
18-0673 1.05 750 94
18-0674 0.49 900 104
18-0669 0.64 800 125
18-0670 0.23 600 60
18-0667 0.46 1050 108
18-0668 0.56 1000 85
Mean 0.71* 1040 101

SD 0.29 412 19

0 mg/kg

56 mg/kg

111 
mg/kg

(-) 
Control

(+) 
Control

222 
mg/kg

Legend: 
MN = Micronucleated; RET = Reticulocytes; NCE = Normochromatic erythrocytes 
Note:  
*p<0.05 versus 0 mg/kg control group, based on one-way ANOVA and Dunnett t (2-sided) post hoc test. 
MN-RET and MN-NCE data were log-transformed to achieve a normal distribution. 
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APPENDIX P 
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	All animals were weighed once prior to study onset, once during randomization, and on study days 0, 1, 3, 7, 13, and 14. Rats were fasted overnight (evening of day 13) prior to necropsy on day 14. Feed was provided ad libitum 7 days per week in weighe...
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