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TOXICOLOGY STUDY No. 
PROTOCOL NO. 30-14-07-01 

EFFECTS OF ACUTE AND SUBACUTE ORAL METHYLNITROGUANIDINE 
EXPOSURE TO RATS (Rattus norvegicus). 

JULY-SEPTEMBER 2014 

1 Summary 

1.1  Purpose 

These studies were conducted in order to determine the oral toxicity of methylnitroguanidine 
(MeNQ).  The goals were to determine the median lethal dose (LD50) and 95 percent confidence 
intervals from an acute oral administration of MeNQ and to determine the health effects, including 
analysis of sperm and assessment of compound genotoxicity using the micronucleus assay (males 
only) of repetitive oral exposure to MeNQ in male and female rats. 

1.2  Conclusions 

Daily oral exposures of MeNQ to male and female rats at dosages of 1250 mg/kg-d in corn oil for 
14 days did not induce any signs of toxicity.  There were no changes in body mass, body mass 
gain, clinical chemistry, hematology, organ weights or weight ratios, incidence of micronucleated 
reticulocytes, or effects on sperm motility or number at any of the dosages.  There were no overt 
clinical signs in the acute or subacute dosing periods.  Microscopic analysis of the tissues revealed 
no significant effect on any of the tissues examined at the highest dosage.  

Under the study conditions, oral administration of a single dose of MeNQ up to 2000 mg/kg or 
dosages up to 1250 mg/kg-d MeNQ for 14 days did not produce any toxic effects.  As the study did 
not result in determining a lethal exposure level, no LD50 could be calculated. 

2 References 

See Appendix A for a listing of references. 

3 Authority 

Military Interdepartmental Purchase Request (MIPR) No. 0010493597.  This study was conducted 
with funding from the Environmental Acquisition and Logistics Sustainment Program of the U.S. 
Army Research Development and Engineering Command (USARDECOM).  This toxicology study 
addresses, in part, the environmental safety and occupational health requirements outlined in Army 
Regulations (AR) 200-1, AR 40-5, and AR 70-1; Department of Defense Instruction 4715.4; and 
Army Environmental Requirements and Technology Assessments (Department of the Army (DA), 
2007a and b; DA, 2003; Department of Defense (DOD), 1996; and U.S. Army Environmental 
Command (USAEC), 2009).  It was performed as part of an on-going effort by the U.S. Army 
Environmental Quality Technology (EQT), Ordnance Environmental Program Pollution Prevention 
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Team, to produce safer ordnance.  This program is under the direction of the USARDECOM 
Environmental Acquisition Logistics & Sustainment Program and EQT Pollution Prevention. 

4 Background 

Historically, the development of novel munitions was based on the efficacy of the compound, with 
few and inconsistent data collected to evaluate occupational and environmental impacts of the 
munition.  Toxicity screening of a novel munition was not required to be completed prior to 
implementation.  As a result, the health and environmental impacts of the legacy munitions 
remained undefined until recently, leading to a high cost of remediation efforts [1].  Moving forward, 
the adoption of new munitions must be grounded both in efficacy and scientific support for reduced 
negative environmental and occupational health effects.  Thus, it is the task of the Army Public 
Health Center (APHC (Prov)) to determine the toxicity of candidate replacement munitions, in a 
manner consistent with the research, development, testing and evaluation levels of munition 
development [1].  For an effective force, the munitions that are used to train U.S. Army Soldiers 
must be the same as those that are utilized in the field.  By evaluating candidate munitions early in 
the development process, budget expenditures related to unnecessary training and remediation can 
be alleviated. 

MeNQ is a white powder and is currently under evaluation by the U.S. Army Research, 
Development, and Engineering Command (RDECOM) as a potential component in 
propellant/warhead formulations to replace 2,4,6-trinitrotoluene (TNT) and hexahydro-1,3,5-trinitro-
1,3,5-triazine (RDX) based formulations.  The compound was not found to be acutely toxic at 1000 
mg/kg in male and female Fischer 344 rats, nor did it cause skin irritation in female New Zealand 
white rabbits, however, it did cause mild conjunctival irritation [2].  Testing of MeNQ in a guinea pig 
indicated that MeNQ is a weak skin sensitizer.  There is no in vitro evidence that the compound is 
mutagenic.  MeNQ can also be found as a metabolic product of clothianidin, one of the recently 
developed neonicotinoid insecticides [3].  There is some evidence that clothianidin exposure in 
mice can impact spermatogenesis and testes health [4].   

The following report details the methodologies, findings and conclusions of a series of two oral 
toxicity studies performed with MeNQ in laboratory rats.  The first study consisted of a sequential 
stage-wise probit (SSWP) acute test, while the second was a 14-day repeated dose study.  These 
types of studies can be used to identify effect levels, define target organs, support regulatory 
actions, and provide risk assessment information. 

The following table identifies the critical dates of this study. 
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Table 1.  Critical Study Events 
Critical Event Date of Event 
Protocol Approved 02 July 2014 
Acute Animals Received 16 July 2014 
Acute Experimental Start 22 July 2014 
Acute Necropsies 5 August 2014; 7 August 2014 
Acute Experimental Completion 7 August 2014 
14-Day Animals Received 6 August 2014 
14-Day Experimental Start 12 August 2014 
Received Final Histopathology Report 3 March 2016 
Study Completion 19 April 2016 

5 Materials 

5.1  Test Substance 

MeNQ is a white energetic powder with a chemical abstract number of:  4245-76-5.  It is flammable 
when wet and explosive when dry, it was therefore maintained as it was received from the 
manufacturer, which was wet (30.8% water; Sigma SDS).  All dosing suspensions were prepared 
accounting for the water weight such that the target concentration of anhydrous MeNQ was 
achieved.  The chemical structure is seen in figure 1.  The material was acquired from Sigma-
Aldrich, lot number MKBH7676V (St. Louis, MO) with a secondary standard acquired from Santa 
Cruz Biotechnologies (Santa Cruz, CA).  For both the acute and subacute portions of the study, the 
compound was mixed with corn oil (Mazola®, commercially available).  For each dosing 
suspension, the amount of material necessary was calculated and weighed on an analytical 
balance, transferred to a clean glass jar and suspended in the appropriate volume of corn oil.  Each 
solution was stirred with a magnetic stir bar until a homogenous suspension was achieved.  Dosing 
suspensions were allowed to settle between dosing periods, but were stirred for at least 30 minutes 
prior to dosing each day in order to achieve suspension homogeneity.  Dosing suspensions were 
stirred throughout the dosing period.  All dosing suspensions were prepared at least 3 days prior to 
use.  A stability test was performed on MeNQ by Laboratory Sciences Portfolio (LAB) from a 10 
mg/mL suspension, which indicated that MeNQ in corn oil was stable for at least one month at 
room temperature.  Dosing suspensions were stored at room temperature when not in use. 

Figure 1:  MeNQ Structure 
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5.2  Animals*† 

Adult Sprague-Dawley rats obtained from Charles River Laboratories (Wilmington, MA) were 
utilized for all studies.  For the acute study, male and female rats were approximately 7 weeks of 
age at receipt into the animal facility, while male and female rats in the subacute study were 
approximately 8 weeks of age at receipt.  Animals were examined and weighed by the Attending 
Veterinarian or their designee upon arrival into the facility and were found to be in acceptable 
health.  All animals were allowed a 5-day period for acclimation into the facility.  They were 
maintained in a temperature-, relative humidity-, and light-controlled room.  Conditions were within 
the target ranges of 64-79 0F, 30 to 70 percent relative humidity with a 12-hour light/dark cycle [5], 
with the exception of a short (several hour) period where the humidity was outside the targeted 
range, but it was not considered to have compromised the integrity or validity of the study results.  
Animals were fed a certified pesticide-free rodent chow (Harlan Teklad®, 8728C Certified Rodent 
Diet) and supplied with drinking quality water.  Food and water were available ad libitum except 
during pre- and post-exposure fasting periods in the acute study and pre-necropsy in the subacute 
study.  Rats were pair-housed except during the post-dosing observation period in the acute portion 
of the study.  Animals were housed in suspended polycarbonate boxes on ventilated racks with 
Harlan Diamond Dry® bedding.  Each rat was uniquely identified by number using cage cards and 
tail marking with indelible ink. 

5.3  Contract Studies 

The micronucleus analysis was performed by Litron Laboratories (Rochester, NY). 

5.4  Additional In-House Analyses 

The 14-day study included in-house histopathologic analysis of the study tissues and sperm 
analysis; the contributing scientist reports for these two analyses can be found in Appendices L and 
M respectively 

5.5  Quality Assurance 

The APHC (Prov) Quality Systems and Regulatory Compliance Office (QSARC) audited critical 
phases of this study.  Appendix B provides the dates of these audits, the phases audited, along 
with the dates that the results of the inspections were reported to the Study Director and 
Management. 

5.6  Study Personnel 

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

* 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 Press, Washington, DC 1996. 
† The studies reported herein were performed in animal facilities fully accredited by the American 
Association for the Accreditation of Laboratory Animal Care. 
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6 Methods 

6.1  General Description 

The study consisted of an acute and repeated-dose oral toxicity tests and was conducted in a 
manner consistent with the methods outlined in the U.S. Environmental Protection Agency 
(USEPA) Office of Prevention, Pesticides, and Toxic Substances (OPPTS) Health Effects Test 
Guidelines, OPPTS 870.1100, Acute Oral Toxicity Studies in Rodents [6].  Dose selection was 
initially based on the findings obtained in a previously conducted study at a different facility.  In 
order to determine the LD50 with 95 percent confidence intervals of MeNQ, a sequential stage-wise 
probit (SSWP) was used with two separate stages of dosing [7, 8].  Dosing levels for the 14-day 
repeated dose test were determined following the completion of the acute oral toxicity test.   

6.2  Sequential Stage-Wise Probit 

Thirty male and female Sprague-Dawley rats, seven weeks old at receipt were obtained from 
Charles River labs.  Prior to dosing, all animals were fasted overnight.  Fasting was continued for 
four hours after dosing.  Doses for the first stage of the MeNQ acute test were set at 61, 195, 625, 
and 2000 mg/kg.  All doses were calculated based on bodyweights taken immediately prior to 
dosing.  One male and one female rat were orally gavaged with the MeNQ/corn oil suspension at 
each dosage level using a 16 gauge x 2 inch stainless steel gavage needle.  Two MeNQ/corn oil 
suspensions (20 and 200 mg/mL) were mixed to maintain the dosing volume below 10 mL/kg.  In 
the second stage, an additional four male and four female rats were dosed with 2000 mg/kg using a 
single nominal 200 mg/mL suspension in corn oil.

Following administration of MeNQ in each stage, rats were held for a 14-day observation period.  
All clinical signs or incidences of death were recorded on a daily basis.  Individual body weights 
were recorded on selected post-exposure days (days 3, 7 and 14 after dosing).  All surviving 
animals were euthanized on day 14 via carbon dioxide asphyxiation and underwent gross 
necropsy.  The estimated LD50 value and 95 percent confidence intervals were calculated using a 
probit analysis following the post-exposure observation period for the final stage of dosing. 

6.3  14-Day Repeated Dose Toxicity Study 

Upon completion and analysis of the data for the SSWP, a 14-day range-finding oral toxicity study 
was conducted in male and female rats.  The range of dosing concentrations for the 14-day study 
was determined from the results of the acute study.   

Sixty female and 60 male Sprague-Dawley rats, approximately 8 weeks of age at receipt, were 
used for this phase of the study.  Animals were acclimatized to the facility for a period of 5 days 
prior to initiation of the study.  Rats were randomized by body weight into 5 treatment groups and 
one corn oil control group (10 rats/dose group).  Dosage levels were set at 100, 210, 415, 830 and 
1250 mg/kg-day.  The start dates for the study were staggered over a period of 6 days to facilitate 
the scheduling of necropsies and sample collection for the micronucleus assay and sperm analysis 
(described later).  Animals were administered doses at 7 mL/kg.  In order to facilitate this dosing 
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volume, 5 separate dosing suspensions were mixed (14.28, 30, 59.28, 118.57, 178.57 mg/mL).  
Animals were orally dosed daily for 14-days with a 16 gauge x 2-inch stainless steel gavage needle.  
The suspensions were sampled and analyzed to verify concentrations prior to dosing.  Additional 
dosing suspensions were mixed and analyzed for concentration as needed. 

Rat bodyweights were recorded on days 0, 1, 3, 7, 13 and 14.  Rats were fasted overnight prior to 
necropsy on day 14.  Daily observations and recordings for signs of toxicity and morbidity were 
taken for all animals. Observations consisted of each rat being removed from its home cage, 
handled and observed.  Observations included, but were not limited to, evaluation of skin, fur, eyes 
and mucus membranes, respiratory and circulatory effects, autonomic effects, including salivation, 
central nervous system effects, including tremors and convulsions, changes in activity levels, gait 
and posture, reactivity to handling or sensory stimuli, altered strength, and stereotypes or abnormal 
behavior.  Rats that died or were euthanized during the course of study were submitted for gross 
necropsy. 

In the male group, 5 animals from the 3 highest dose groups without a mortality and the corn oil 
control group (n = 20) were randomly selected for tail-vein blood collection prior to necropsy for 
micronucleus analysis.  Blood collection was conducted during the morning of necropsy, prior to 
anesthetization for intracardiac stick. 

6.4  Micronucleus Assay 

Testing and sampling procedures for the micronucleus assay followed the methodology outlined in 
the protocol provided in the MicroFlow Basic Kit® (Litron Laboratories, Rochester, NY  14623).  
Sixty to 120 µL of peripheral blood was drawn from the tail-vein of 5 selected rats in each of the 
three highest dose groups and from the corn-oil control group on day 14 of the sub-acute study.  An 
additional 5 rats were bled 5 to 7 days prior to necropsy to serve as negative controls.  These rats 
were then treated with 200 mg/kg EMS (CAS 62-50-0) in water 48, 24, and 4 hours prior to blood 
sampling and euthanasia.  Blood samples were collected directly into syringes containing an 
anticoagulant provided by in the MicroFlow Basic Kit®.   

Blood samples on each day of necropsy were fixed and processed within 5 hours of collection.  
Samples from the syringes were transferred to a 1.5 mL Eppendorf tube and briefly vortexed.  180 
µL of sample was transferred to a labeled 15 mL conical tube containing 2 mL of ultracold (-75 to -
85 oC) methanol.  Two samples per rat were taken.  The conical tube was recapped, briefly 
vortexed and immediately transferred to the -80 oC freezer.  Samples were transferred into LTSS 5-
6 days after fixation and sent to Litron Laboratories for flow cytometric analysis.  See Appendix M 
for methodology of sample analysis and report.  

6.5  Sperm Analysis 

See Appendix N for the contributing scientist report. 

6.6  Necropsy 

At the conclusion of the in-life portion of the study (day 14), rats were anesthetized with CO2, blood 
collected by intracardiac puncture, and euthanized using CO2.  Clinical chemistry and hematology 
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values were determined from all valid blood samples.  Tissues for histological assessment were 
taken, including the brain, heart, liver, kidneys, spleen, adrenals, thymus, uterus, ovaries, testes 
and epididymides.  All organs were weighed for absolute organ weights, organ-to-body weight 
ratios, and organ-to-brain weight ratios.  Organ weights were recorded on an electronic necropsy 
spreadsheet.  Gross necropsy was completed on all animals.   

The following parameters were analyzed as compared to the control group: 

1. Body weights

2. Weight gains

3. Absolute organ weights

4. Organ-to-body weight ratios

5. Organ-to-brain weight ratios

6.7  Clinical Chemistry and Hematology 

Blood was obtained from CO2 anesthetized adult animals via intracardiac puncture at the 
termination of the study.  Blood for clinical chemistry analyses was transferred to tubes with no 
anticoagulant, 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), triglycerides (TRIG) 
total protein (TP), sodium (Na), potassium (K), and chloride (Cl) were determined (VetTest 8008 
Chemistry Analyzer and Na, K, Cl VetLyte Analyzer, IDEXX Laboratories, Inc.,  Westbrook, ME) 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) and 
prothrombin time (PT sec) were determined (Cell-Dyn 3700 Hematology Analyzer, Abbott 
Laboratories, Abbott Park, IL) on all valid samples. 

6.8  Histopathology 

Tissues were appropriately preserved in 10 percent buffered formalin, selectively trimmed and 
placed in cassettes labeled with protocol number and animal identification number.  Testes and 
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epididymides were preserved in modified Davidson’s fixative for a period not exceeding 24 hours 
and were then transferred to 70 percent ethyl alcohol.  Cassettes were placed in labeled formalin-
filled bottles and processed in-house (See contributing scientist report, Appendix L).  Tissues were 
routinely processed and paraffin embedded.  All processed and embedded tissues were sectioned 
at 5 µm thick and automatically stained with hematoxylin and eosin.  The pathologist examined 
slides for compound-induced histopathologic changes via light microscopy.  The prevalence and 
severity of findings were graded as compared to controls.  Findings were assigned as none, 
minimal, mild, moderate, or severe. 

6.9  Statistical Analysis 

Statistical assistance was provided in the analysis of body weights (Appendix O).  Dose groups for 
all data collected at the termination of the study (organ weights, clinical chemistry, and hematology) 
were compared by a one-way analysis of variance (ANOVA).  For organ weights, in addition to 
absolute weight, organ to brain and organ to body weight ratios were calculated and analyzed in a 
similar manner.  Micronucleus assay data were also analyzed by a one-way analysis of variance.  A 
t-test was performed to verify that the positive control group was significantly different from the 
negative control group.  If there was a significant effect (p ≤ 0.05) by dose groups, a Tukey’s 
multiple comparison test was performed if variances were similar.  If variances were unequal, a 
Dunnett’s T3 test was utilized.  Variance equality was determined by Levene’s Test.  Additionally, 
residuals for the test were saved and plotted on a Q-Q plot as an additional measure of variance.  If 
both the Levene’s test was significant and the Q-Q plot was not acceptable, data were log 
transformed and analyzed by ANOVA.  SPSS 21.0 was used to perform all analyses. 

7 Results 

7.1  Analytical Results 

MeNQ was analyzed for stability in solution over a 4 week period, performed by USAPHC LAB prior 
to and concurrently with the 14-day repeated dose study.  The initial sampling period began three 
weeks prior to the initiation of study, which would provide the absolute minimal period of time that 
the MeNQ would need to be stable in corn oil.  As multiple suspensions had to be made because of 
the consistency and malleability of the compound, no more than two weeks stability was necessary.  
The MeNQ concentration did not test outside of the acceptable range over the 4 week period.  
Recovery was no lower than 92 percent of the expected value during the sampling period.  In the 
acute portion of the study, a single high dose suspension was tested, and was found to be within 
the  acceptable range, at a value of 95 percent of expected.  The MeNQ concentrations of the 5 
dosing suspensions for the 14-day study were verified by APHC (Prov) LAB prior to use.  A second 
sampling was completed when additional dosing suspensions were required.  Dosing suspensions 
were considered to be acceptable if they fell within the acceptable limits of 70-130 percent of 
expected concentrations.  All but one of the samples fell within 15 percent of the expected values 
(85% of expected or greater).  The sample that did not fall within 15 percent of expected values fell 
to 78 percent of the expected concentration, this was still within acceptable limits.  All samples were 
analyzed by liquid chromatography with an ultraviolet detector.  All results are reported according to 
the nominal dosing concentration.  
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7.2  Sequential Stage-Wise Probit 

All 16 rats (n = 8 male and 8 female) exposed to concentrations up to 2000 mg/kg MeNQ in corn oil 
survived throughout the 14-day recovery period.  Therefore, the LD50 of MeNQ in both male and 
female rats is greater than 2000 mg/kg.  As an LD50 was not achieved, confidence intervals are not 
reported.  Animals gained weight throughout the 14-day observation period. 

The only clinical observation during the 14-day observation period was a dried red material around 
the nose of one male in the limit dose (2000 mg/kg) dose group.  This observation was not 
attributed to the administration of the test material, and could have been caused by chewing the red 
plastic enrichment tubes.  Following the end of the 14-day observation period, all 16 rats underwent 
gross necropsy.  One male rat in the 2000 mg/kg dose group had slightly mottled kidneys.  Mottled 
kidneys are not necessarily an indicator of renal toxicity as a result of compound exposure and can 
be observed in healthy adult rats.  As the gross necropsies did not reveal any gross lesions of 
concern, no target organs for the 14-day subacute study were identified in the acute study.  See 
Appendix E for data pertaining to the acute study. 

7.3  14-Day Oral Repeated Dose Toxicity Study 

7.3.1  Mortality 

There was one unscheduled pre-term death during the 14-day study.  One male in the corn oil 
control group experienced a perforated esophagus during the oral gavage procedure and was 
euthanized immediately upon diagnosis of the event.  The remainders received 14 daily doses and 
were euthanized for necropsy on the 15th day of the study. 

7.3.2  Clinical Observations 

All animals were observed at least once daily during the 14-day exposure period.  The bulk of the 
clinical signs that were observed throughout the exposure period were related to alopecia or 
barbering.  A total of 3 animals showed alopecia (2 males and 1 female) while another was 
barbering its front paws.  Neither barbering nor alopecia are likely to be a result of compound 
exposure, but more likely in response to cage-mate altercations or the stress of dosing itself.  One 
other male had a scar from a cage-mate fight on its back, while a female had a minor congenital hip 
abnormality that altered its gait, but did not affect the ability to access food or water or to move 
around the cage.  See Appendix F for all observations throughout the 14-day study. 

7.3.3  Body Mass and Mass Changes of Rats 

Body weight gain across all the dose groups was similar throughout the 14-day exposure period.  
There were no statistically significant differences across dose groups at any point during the study. 
All animals gained weight similarly throughout the exposure period.  See Appendix G for individual 
body weight data and analysis. 

7.3.4  Clinical Chemistry and Hematology 
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No major effects on clinical chemistry parameters were found in either male or female rats in any 
dose groups.  There were significant differences in some clinical chemistry parameters between 
dose groups in both the males and females; however none of these were between the dose group 
and controls.  See Appendix H for the data indicating these differences.  

7.3.5  Hematology 

In the female dose groups, there was an increase in the mean percent of lymphocytes (P = 0.002), 
with the three highest dose groups significantly different from controls.  No major effects on the 
hematology parameters in males were noted.  See Appendix I for the hematology data and 
analysis.  

7.3.6  Prothrombin Time 

No significant dose group differences were observed for prothrombin time, see Appendix J for 
analysis. 

7.3.7  Organ Mass and Ratios 

There were no major effects of MeNQ administration on organ mass or ratios in any of the dose 
groups as compared to control groups.  See Appendix K for organ mass data and analysis. 

7.3.8  Micronucleus Assay 

There was no significant difference in the percent of micronucleated reticulocytes detected between 
any of the MeNQ dose groups.  The positive control group was significantly different (P < 0.001) 
from the negative control baseline, indicating that the test was correctly administered.  See 
Appendix M for analysis of the data and the contract laboratory’s report. 

7.3.9  Sperm Analysis 

No significant differences were noted in either sperm motility or number in the 14-day study.  See 
Appendix N for the contributing scientist’s report and analysis. 

7.3.10  Pathology 

The gross necropsy for the 14-day rats did not reveal many treatment or non-treatment related 
findings.  A summary of the treatment related findings is summarized in Table 2. 
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Table 2: Treatment-Related Gross Findings 
Dose Rat 

Number 
Sex Finding 

Control 14-0687 Male Adhesion on liver 

Control 14-0694 Female Diffusely, mildly pale liver. 

Control 14-0695 Female Diffusely mildly pale liver 

Control 14-0731 Female Moderately pale liver 

Control 14-0701 Female Moderately pale liver 

Control 14-0716 Female Mildly pale liver (diffuse) 

Control 14-0717 Female Mildly pale liver (diffuse) 

100 mg/kg 14-0663 Male Enlarged cauda on right epididymis 

100 mg/kg 14-0714 Female Slightly prominent reticular pattern on liver. 

210 mg/kg 14-0676 Male Two white masses in caput of left epididymis 

210 mg/kg 14-0748 Female Minimally pale liver 

415 mg/kg 14-0625 Male Lesion in ileum of small intestine. 

415 mg/kg 14-0710 Female prominent cecal lymphatics 

415 mg/kg 14-0711 Female prominent cecal lymphatics; prominent left adrenal. 

415 mg/kg 14-0720 Female Diffusely mildly pale liver 

415 mg/kg 14-0721 Female Diffusely mildly pale liver 

415 mg/kg 14-0728 Female Diffusely mildly pale liver; 2 mm white lesion on left kidney 

415 mg/kg 14-0729 Female Diffusely mildly pale liver 

415 mg/kg 14-0708 Female Mildly pale liver (diffuse) 

830 mg/kg  14-0670 Male possible granuloma on left epididymis. 

830 mg/kg  14-0713 Female Slightly prominent reticular pattern on liver. 

830 mg/kg  14-0736 Female Diffusely mildly pale liver. 

830 mg/kg  14-0698 Female Mildly pale liver (diffuse) 

830 mg/kg  14-0727 Female Moderately pale liver 

1250 mg/kg 14-0706 Female Diffusely mildly pale liver 

1250 mg/kg 14-0707 Female Minimal palor on liver 

1250 mg/kg 14-0725 Female Mildly pale liver (diffuse) 

1250 mg/kg 14-0739 Female Mildly enlarged uterus 

7.3.11  Histopathology 

Histopathologic examination of a partial tissue list for the corn-oil control and high-dose (1250 
mg/kg-d) animals and specific target organs (testes) for the next lowest dose group (830 mg/kg-d) 
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indicate that there are no significant treatment related findings in the any of the observed organs 
(brain, lung, heart, kidney, adrenal gland, liver, spleen and gonads (testes, epididymis, ovaries, 
uterus and cervix) due to administration of MeNQ in this study.  Vacuolated Sertoli cells were noted 
in a 4 out of 10 males in the 1250 mg/kg-d dose group; however the incidence was not different 
from controls, with 1 out of 9 corn-oil controls showing a similar response.  Eight out of 10 female 
lungs showed evidence of alveolar hemorrhage, but this was also found to be related to treatment. 
Three out of 10 females in the corn-oil control group also had alveolar hemorrhage.  See Appendix 
L for the pathology report. 

8 Discussion 

The purpose of this study was to provide acute and subacute oral toxicity data on MeNQ.  One 
previous study had assessed the acute oral toxicity of the compound at doses up to 1000 mg/kg 
with no effect on the animals [2].  This current study conducted acute testing at dosages up to 2000 
mg/kg without any overt toxicity.  Subacute (14 day) testing was commenced at dosages up to 
1,250 mg/kg-d, again without any preclinical or histopathological toxicity.  While in the female rats, 
mean lymphocyte proportions were increased in the three highest dose groups, this is likely not as 
a result of compound exposure. but is more likely to be attributed to an irritation and inflammatory  
response as a result of the oral gavage procedure and by the dosing compound over the 14-day 
exposure period.  Sperm analysis and the micronucleus assay were also negative for effects at all 
dosages.  Two different lesions were noted during histopathological evaluation, but neither were 
found to be related to treatment.  Regarding the vacuolated Sertoli cells, there is evidence that 
MeNQ may be a factor in causing similar effects in mice treated with neonicotinoids such as 
clothiandin [4].  MeNQ is a potential metabolite of various neonicotinoids including clothiandin.  
However, variation was high for this observation and treated animals were not different from 
controls; greater numbers may be necessary to determine if MeNQ does affect Sertoli cells in rats.  
In female rats, alveolar hemorrhage was noted in a large number of the high dose animals; 
however, this was attributed to a perimortem event by the pathologist, potentially the intracardiac 
stick.  The weight of evidence of these data suggests that MeNQ is not toxic at high oral exposures 
(1250 mg/kg-d) for a period of up to 14 days.  Additional testing on this compound has included 
skin and eye irritation, skin sensitization, mutagenicity and metabolic products of MeNQ [2].  All 
tests conducted in this study were negative except for the eye irritation, where mild conjuctival 
irritation was noted and in the guinea pig maximization test, where one guinea pig out of an 
unspecified number showed a sensitizing reaction.  Additionally, MeNQ is potentially metabolized to 
n-methyl-nitro-nitrosoguanidine, a known carcinogen; however this metabolite was not detected in 
the study, nor was there any evidence of systemic in vivo clastogenicity.  Thus, by the tests already 
performed and with the additional data provided in this current study, it can be concluded that 
MeNQ is limited in its toxicity.  The longest period of exposure for toxicity testing of MeNQ is the 14-
day study described in this report; it is possible that longer exposure to the compound may result in 
adverse effects. 

9 Conclusions 

Daily oral exposures of MeNQ to male and female rats at dosages of 1250 mg/kg-d in corn oil for 
14 days did not induce any signs of toxicity.  There were no changes in body mass, body mass 
gain, clinical chemistry, hematology, organ weights or weight ratios, incidence of micronucleated 
reticulocytes, or effects on sperm motility or number at any of the dosages.  There were no overt 
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clinical signs in the acute or subacute dosing periods.  Microscopic analysis of the tissues revealed 
no significant effects at the highest exposure level.  
 
Under the study conditions, oral administration of a single dose of MeNQ up to 2000 mg/kg or 
dosages up to 1250 mg/kg-d MeNQ for 14 days did not produce any toxic effects. 
 
 

10 Point of Contact 
 
Questions pertaining to this report should be referred to Emily N. Reinke, Ph.D. at DSN 584-3980, 
commercial 410-436-3980, or by e-mail:  usarmy.apg.medcom-aphc.mbx.tox-info@mail.mil.   
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APPENDIX B 

QUALITY ASSURANCE STATEMENT 

FOR:  Toxicology Study No. S.0024883, Protocol No. 30-14-07-01, entitled “Effects of Acute and 
Subacute Oral Methylnitroguanidine (MeNQ) Exposure to Rats (Rattus norvegicus),” the following critical 
phases were inspected/audited by the Quality Systems and Regulatory Compliance (QSARC) Office: 

PRE IN-LIFE PHASE OF THE STUDY 

Critical Phase Inspected/Audited Date Inspected 
/Audited 

Date Reported to 
Management/SD 

Study Protocol Good Laboratory Practice Standards and 
Animal Care Review 

06/05/2014 06/06/2014 

IN-LIFE PHASE OF THE STUDY – ACUTE STUDY 

Critical Phase Inspected/Audited Date Inspected 
/Audited 

Date Reported to 
Management/SD 

Acute Study (LD50) - Test System Facilities, Identification, 
Husbandry, Feed and Water & Enrichment 07/22/2014 08/06/2014 

Acute Study (LD50) -Test Article Storage, Control, Mixing, 
Labeling & Administration via Oral Gavage 07/22/2014 08/06/2014 

Study Personnel Qualifications and Training Records Review 08/04/2014 08/06/2014 
Analytical Chemistry Support - Dosing Solution 
Concentration Verification Procedures and Data Review 08/06/2014 08/06/2014 

Acute Study (LD50) - Animal Euthanasia, Necropsy & Gross 
Macroscopic Pathology Exam Procedures 08/07/2014 08/15/2014 

Acute Study (LD50) - Post Mortem Procedure Good 
Documentation Practices 08/07/2014 08/15/2014 

Acute Study (LD50) - Sub-study Endpoint Criteria 
Compliance 08/07/2014 08/15/2014 

IN-LIFE PHASE OF THE STUDY – SUBACUTE (14 DAY STUDY) 

Critical Phase Inspected/Audited Date Inspected 
/Audited 

Date Reported to 
Management/SD 

Subacute (14-day) study - Maintenance and Calibration of 
Equipment & Test Article Control Procedures 08/15/2014 08/27/2014 

Subacute (14 Day) Study - Test Substance Preparation, 
Labeling and Administration via Oral Gavage 08/15/2014 08/27/2014 

Subacute (14 Day) Study – Test System Facilities, 
Identification, Husbandry, & Feed and Water Supply 08/15/2014 08/27/2014 

Subacute (14 Day) Study Pre-and Post-procedural Provisions 
and Good Documentation Procedures 08/15/2014 08/27/2014 

Subacute Study - Males - Pre-Procedures, Anesthesia, and 
Blood Collection Procedures 08/15/2013 08/27/2014 

Subacute Study - Males - Epididymis Dissection, Sperm 
Collection and Analysis Procedures 

08/28/2014 09/4/2014 

Subacute Study - Males - Euthanasia, Necropsy, Organ 
Collection, and Tissue Preservation  Procedures 08/28/2014 09/4/2014 

Subacute Study - Males - Blood Transfer, Clinical Chemistry 
and Hematology Procedures 08/28/2014 09/4/2014 
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APPENDIX C 

ARCHIVES AND STUDY PERSONNEL 
 

 
C-1. Archives 

a. All raw data, documentation, records, protocol, maintenance and calibration logs, animal 
room log books, and a copy of the final report generated as a result of this study will be 
archived in the storage facilities of the Toxicology Portfolio, APHC (Prov) for a minimum of 
ten (10) years following submission of the final report to the Sponsor.  If the report is used to 
support a regulatory action, it shall, along with all supporting data, be retained indefinitely. 
 

b. Animal Records on animal receipt, diet, and facility environmental parameters will be 
archived by the Veterinary Medicine Division, Quality Systems and Regulatory Compliance 
Office, for a minimum of ten (10) years following submission of the final report to the Sponsor.  
If the report is used to support a regulatory action, it shall, along with all supporting data, be 
retained indefinitely.  

 
c. The present study use the toxicology study number: S.0024883 and the protocol number 30-

14-07-01 for all filings. 
 

d. The protocol, physical raw data, summary data, and the final report pertaining to this study 
will be physically maintained within Building E-2100, APHC (Prov).  These data may be 
scanned to a computer disk.  Scanned study files and electronic necropsy files will be stored 
electronically on a CD in the study files and in the necropsy folder in the Toxicology shared 
network drive. 

 
e. Archived SOPs will be maintained in Master Control. 

 
f. 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 completed, they will be archived in Room 1026 of building E-2100. 
 

g. Animal Records Storage is the same as Animal Records. 
 

h. Histologial samples will be maintained in the TOX portfolio cage in building E-5158, which is 
environmentally controlled. 
 

i. Archivist:  Martha Thompson, Toxicology Portfolio 
 

C-2. Personnel 
a. Management:  Mark Johnson, Ph.D., DABT, Director of Toxicology; Michael J. Quinn, Ph.D., 

Program Manager, Health Effects Research Program (HERP). 
 

b. Study Director:  Emily N. Reinke, Ph.D., Biologist, HERP. 
 

c. Quality Assurance:  Michael P. Kefauver, Chemist; Thomas Sherwood, Ph.D., CPT MS, 
Quality Systems and Regulatory Compliance (QSARC). 
 

d. Veterinary Medicine and Animal Care:  Mary Beth Sprangel, DVM, MAJ, VC, Robert 
Sunderland III, Rebecca Kilby, Felicia Thomas, Brandin L. Versteegh, SPC, Veterinary 
Medicine Office, QSARC. 
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e. Necropsies:  Erica E. Carroll, DVM, LTC VC, Alicia Shiflett, Histotechnician, Pathology 
Division, Toxicology. 
 

f. In-Life Support:  Emily N. Reinke, Ph.D., Biologist, HERP, Lee C.B. Crouse, Biologist, TEP, 
Michael J. Quinn, Ph.D., Biologist, HERP. 

 
 

g. Pathology Laboratory Coordinator:  Alicia Shiflett, Histotechnician, Pathology Division, 
Toxicology. 
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APPENDIX D 
ANALYTICAL CHEMISTRY 

Protocol No. 30-14-07-01 
Effects of Acute and Subacute Oral Methylnitroguanidine (MeNQ) Exposure to Rats (Rattus norvegicus) 

 
 

 
Table D-1 

Summary of Acute Nominal Concentration 
 

Nominal  
Concentration 

  
7/29/2014 

  
 200 mg/ml 190 

  
  

 
 

Table D-2 
30-Day Sample Stability Data 

 
Nominal  
Concentration 

Sample Date 
7/17/2014 7/23/2014 7/30/2014 8/6/2014 8/13/2014 

  
     10 mg/ml 9.9 9.4 9.3 9.2 9.2 

  
      

 
 

Table D-3 
Dosing Suspension Concentration Analysis 

 
  

Sample 
Date 

Nominal Concentrations of MeNQ in Corn Oil 
14.28 mg/ml 30 mg/ml 59.28 mg/ml 118.57 mg/ml 178.57 mg/ml 

  
     8/11/2014 13.7 28 53.4 104.4 162.1 

  
     8/21/2014 13.1 28.7 51 102 140 
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Table D-4 
Actual Dosages Delivered to Male Rats during 14-day study 

 
Period 

 
Nominal Dose of MeNQ in Corn Oil 

    100  mg/kg 210 mg/kg 415 mg/kg 830 mg/kg 1250 mg/kg 
Day 0 Mean 96.04 195.47 377.89 733.88 1115.72 
  S.D. 1.73 2.32 5.31 8.44 36.81 
  Range 93.8-98.0 192.2-199.0 367.5-382.5 724.1-744.9 1107.6-1138.8 
  N 10 10 10 10 10 
  

      Day 1 Mean 95.90 195.45 375.82 730.84 1145.12 
  S.D. 2.34 2.55 9.58 12.33 12.17 
  Range 93.1-101.7 191.7-198.8 361.0-390.9 706.1-746.2 1112.6-1156.0 
  N 10 10 10 10 10 
  

      Day 3 Mean 95.45 197.07 375.61 727.88 1141.45 
  S.D. 1.41 2.63 3.98 6.42 10.58 
  Range 94.1-98.8 192.1-200.5 368.3-380.0 716.8-742.5 1122.0-1152.4 
  N 10 10 10 10 10 
  

      Day 7 Mean 96.35 196.50 375.88 732.66 1122.42 
  S.D. 1.01 2.06 18.76 7.94 7.80 
  Range 94.6-97.8 194.0-200.0 370.2-413.7 718.4-744.8 1113.3-1140.9 
  N 10 10 10 10 10 

 
 
 
 
 
 
 

Table D-5 
Actual Dosages Delivered to Female Rats during 14-Day Study 

 
Period 

 
Nominal Dose of MeNQ in Corn Oil 

    100  mg/kg 210 mg/kg 415 mg/kg 830 mg/kg 1250 mg/kg 
Day 0 Mean 95.60 197.90 373.98 732.08 1142.74 
  S.D. 1.89 3.39 8.57 18.09 18.42 
  Range 94.0-98.6 190.8-201.0 362.9-386.2 708.6-754.7 1105.6-1164.5 
  N 10 10 10 10 10 
  

      Day 1 Mean 95.63 193.36 374.61 728.19 1133.45 
  S.D. 2.09 3.36 7.19 12.10 24.29 
  Range 93.0-98.9 190.1-200.8 362.1-382.6 713.5-746.3 1100.4-1169.3 
  N 10 10 10 10 10 
  

      Day 3 Mean 93.84 194.89 373.22 726.86 1121.35 
  S.D. 3.29 3.37 12.80 14.22 21.71 
  Range 89.5-98.0 189.6-200.4 350.0-399.6 708.0-748.7 1098.1-1159.0 
  N 10 10 10 10 10 
  

      Day 7 Mean 91.64 199.02 359.18 710.62 988.12 
  S.D. 1.65 1.89 6.78 15.00 14.49 
  Range 89.1-94.4 197.1-201.7 347.2-361.6 692.4-733.2 964.3-1007.2 
  N 10 10 10 10 10 
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APPENDIX E 
SEQUENTIAL STAGE-WISE PROBIT 

Protocol No: 30-14-07-01 
Effects of Acute and Subacute Oral Methylnitroguanidine (MeNQ) Exposure to Rats (Rattus norvegicus) 

 
Table E-1 

Protocol No.:  30-14-07-01                    Date: 7-24-14      Stage 2 Dosing 
Chemical Substance:  MeNQ 
Route:  Oral                                                          Species:  Sprague-Dawley Rat                                       Sex:  
Male/Female 
Concentration of Test Substance: 20 mg/mlA, 200 mg/mlB 
Diluent:  Corn Oil 

        Animal 
Number Sex Dosing 

Stage 
Weight 

kg 
Nominal Dose 

mg/kg 
Volume 

mL 
Exposure Day Clinical 

Signs S*-sign 
Exposure Day 

Morbidity/Mortality 

14-0551 M 1 0.2304 61 0.7A N No 

14-0552 M 1 0.2252 195 2.2A N No 

14-0553 M 1 0.2372 625 0.74B N No 

14-0554 M 1 0.2282 2000 2.3B N No 

14-0581 F 1 0.173 61 0.5A N No 

14-0582 F 1 0.1806 195 1.75A N No 

14-0583 F 1 0.1661 625 0.52B N No 

14-0584 F 1 0.1896 2000 1.9B N No 

14-0555 M 2 0.2561 2000 2.561B N No 

14-0556 M 2 0.2392 2000 2.4B S1 No 

14-0557 M 2 0.241 2000 2.4B N No 

14-0558 M 2 0.2422 2000 2.4B S1 No 

14-0585 F 2 0.1997 2000 1.99B N No 

14-0586 F 2 0.191 2000 1.91B N No 

14-0587 F 2 0.189 2000 1.89B N No 

14-0588 F 2 0.1825 2000 1.83B N No 

* Signs : N - Normal   S1 – Diarrhea 

Doses were based on nominal concentrations of test suspensions. 

Study Conclusions: Estimated LD50 of > 2000 mg/kg 
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APPENDIX F 
SUMMARY OF 14-DAY CLINICAL OBSERVATIONS AND INDIVIDUAL DATA 

Protocol No: 30-14-07-01 
Effects of Acute and Subacute Oral Methylnitroguanidine (MeNQ) Exposure to Rats (Rattus norvegicus) 

 
 

Table F-1 
14-day Clinical Observation Summary 

Male Rats 

       
Observation 

Corn Oil 
Control 

100 mg/kg 210 mg/kg 415 mg/kg 830 mg/kg 1250 mg/kg 

Integumentary Signs 
           Alopecia  1/10 

   
 1/10 

      Barbering 
     

 1/10 
     Scab 

  
 1/10 

   Respiration 
           Congested breathing  1/10 

     Mortality 
           Early Sacrifice  1/10 

          Terminal Sacrifice  9/10 10/10 10/10 10/10 10/10 10/10 

       
        

 
 

Table F-2 
14-day Clinical Observation Summary 

Female Rats 

       
Observation 

Corn Oil 
Control 

100 mg/kg 210 mg/kg 415 mg/kg 830 mg/kg 1250 mg/kg 

Integumentary Signs 
           Alopecia 

 
 1/10 

    Skeletal Signs 
           Abnormal Gait  
 

 1/10 
    Mortality 

           Terminal Sacrifice 10/10 10/10 10/10 10/10 10/10 10/10 
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Table F-3 
14-Day Individual Clinical Observations 

Male Rats 
 

Group Animal 
ID Observation Location 

 (if applicable) 
Severity  

(if applicable) 
First Day 
Observed 

Last Day 
Observed 

Corn Oil 
Control 

14-0639 Appears Normal 
  

0 14 
14-0640 Appears Normal 

  
0 14 

 
14-0687 Appears Normal 

  
0 14 

 
14-0688 Alopecia Face 

 
1 2 

 
14-0635 Appears Normal 

  
0 14 

 
14-0636 Punctured Esophagus 

 
Early sacrifice 6 6 

 
14-0673 Appears Normal 

  
0 14 

 
14-0674 Appears Normal 

  
0 14 

 
14-0657 Appears Normal 

  
0 14 

 
14-0658 Appears Normal 

  
0 14 

100 
mg/kg 

14-0645 Appears Normal 
  

0 14 
14-0646 Appears Normal 

  
0 14 

 
14-0663 Appears Normal 

  
0 14 

 
14-0664 Appears Normal 

  
0 14 

 
14-0653 Appears Normal 

  
0 14 

 
14-0654 Appears Normal 

  
0 14 

 
14-0641 Appears Normal 

  
0 14 

 
14-0642 Appears Normal 

  
0 14 

 
14-0677 Appears Normal 

  
0 14 

 
14-0678 Appears Normal 

  
0 14 

210 
mg/kg 

14-0629 Appears Normal 
  

0 14 
14-0630 Appears Normal 

  
0 14 

 
14-0675 Appears Normal 

  
0 14 

 
14-0676 Appears Normal 

  
0 14 

 
14-0649 Appears Normal 

  
0 14 

 
14-0650 Appears Normal 

  
0 14 

 
14-0683 Scab Back 

 
6 14 

 
14-0684 Appears Normal 

  
0 14 

 
14-0665 Appears Normal 

  
0 14 

 
14-0666 Appears Normal 

  
0 14 

415 
mg/kg 

14-0625 Appears Normal 
  

0 14 
14-0626 Appears Normal 

  
0 14 

 
14-0667 Appears Normal 

  
0 14 

 
14-0668 Appears Normal 

  
0 14 

 
14-0633 Appears Normal 

  
0 14 

 
14-0634 Appears Normal 

  
0 14 

 
14-0681 Appears Normal 

  
0 14 

 
14-0682 Appears Normal 

  
0 14 

 
14-0643 Appears Normal 

  
0 14 

 
14-0644 Appears Normal 

  
0 14 

830 
mg/kg 

14-0679 Appears Normal 
  

0 14 
14-0680 Appears Normal 

  
0 14 

 
14-0655 Appears Normal 

  
0 14 

 
14-0656 Alopecia Hind Legs 

 
4 14 

 
14-0661 Appears Normal 

  
0 14 

 
14-0662 Appears Normal 

  
0 14 

 
14-0669 Appears Normal 

  
0 14 

 
14-0670 Appears Normal 

  
0 14 

 
14-0685 Appears Normal 

  
0 14 

 
14-0686 Appears Normal 

  
0 14 
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F-3 

       

Group Animal 
ID Observation Location 

 (if applicable) 
Severity  

(if applicable) 
First Day 
Observed 

Last Day 
Observed 

1250 
mg/kg 

14-0637 Appears Normal 
  

0 14 
14-0638 Appears Normal 

  
0 14 

 
14-0627 Appears Normal 

  
0 14 

 
14-0628 Barbering Forepaws 

 
7 14 

 
14-0671 Appears Normal 

  
0 14 

 
14-0672 Appears Normal 

  
0 14 

 
14-0631 Appears Normal 

  
0 14 

 
14-0632 Appears Normal 

  
0 14 

 
14-0651 Appears Normal 

  
0 14 

 
14-0652 Appears Normal 

  
0 14 
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F-4 

Table F-4 
14-Day Clinical Observations 

Female Rats 
Group Animal 

ID Observation Location 
 (if applicable) 

Severity  
(if applicable) 

First Day 
Observed 

Last Day 
Observed 

Corn Oil 
Control 

14-0694 Appears Normal 
  

0 14 
14-0695 Appears Normal 

  
0 14 

 
14-0730 Appears Normal 

  
0 14 

 
14-0731 Appears Normal 

  
0 14 

 
14-0700 Appears Normal 

  
0 14 

 
14-0701 Appears Normal 

  
0 14 

 
14-0732 Appears Normal 

  
0 14 

 
14-0733 Appears Normal 

  
0 14 

 
14-0716 Appears Normal 

  
0 14 

 
14-0717 Appears Normal 

  
0 14 

100 
mg/kg 

14-0714 Appears Normal 
  

0 14 
14-0715 Appears Normal 

  
0 14 

 
14-0742 Appears Normal 

  
0 14 

 
14-0743 Appears Normal 

  
0 14 

 
14-0692 Appears Normal 

  
0 14 

 
14-0693 Appears Normal 

  
0 14 

 
14-0702 Appears Normal 

  
0 14 

 
14-0703 Abnormal gait Hind legs Mild 0 14 

 
14-0740 Alopecia Right shoulder 

 
0 6 

 
14-0741 Appears Normal 

  
0 14 

210 
mg/kg 

14-0690 Appears Normal 
  

0 14 
14-0691 Appears Normal 

  
0 14 

 
14-0746 Appears Normal 

  
0 14 

 
14-0747 Appears Normal 

  
0 14 

 
14-0718 Appears Normal 

  
0 14 

 
14-0719 Appears Normal 

  
0 14 

 
14-0748 Appears Normal 

  
0 14 

 
14-0749 Appears Normal 

  
0 14 

 
14-0744 Appears Normal 

  
0 14 

 
14-0745 Appears Normal 

  
0 14 

       415 
mg/kg 

14-0710 Appears Normal 
  

0 14 
14-0711 Appears Normal 

  
0 14 

 
14-0722 Appears Normal 

  
0 14 

 
14-0723 Appears Normal 

  
0 14 

 
14-0720 Appears Normal 

  
0 14 

 
14-0721 Appears Normal 

  
0 14 

 
14-0728 Appears Normal 

  
0 14 

 
14-0729 Appears Normal 

  
0 14 

 
14-0708 Appears Normal 

  
0 14 

 
14-0709 Appears Normal 

  
0 14 

830 
mg/kg 

14-0712 Appears Normal 
  

0 14 
14-0713 Appears Normal 

  
0 14 

 
14-0704 Appears Normal 

  
0 14 

 
14-0705 Appears Normal 

  
0 14 

 
14-0736 Appears Normal 

  
0 14 

 
14-0737 Appears Normal 

  
0 14 

 
14-0698 Appears Normal 

  
0 14 

 
14-0699 Appears Normal 

  
0 14 

 
14-0726 Appears Normal 

  
0 14 

 
14-0727 Appears Normal 

  
0 14 
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F-5 

Group Animal 
ID Observation Location 

 (if applicable) 
Severity  

(if applicable) 
First Day 
Observed 

Last Day 
Observed 

1250 
mg/kg 

14-0706 Appears Normal 
  

0 14 
14-0707 Appears Normal 

  
0 14 

 
14-0696 Appears Normal 

  
0 14 

 
14-0697 Appears Normal 

  
0 14 

 
14-0734 Appears Normal 

  
0 14 

 
14-0735 Appears Normal 

  
0 14 

 
14-0724 Appears Normal 

  
0 14 

 
14-0725 Appears Normal 

  
0 14 

 
14-0738 Appears Normal 

  
0 14 

 
14-0739 Appears Normal 

  
0 14 
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G-1 

 
APPENDIX G 

SUMMARY OF 14-DAY BODY WEIGHTS AND INDIVIDUAL DATA 
Protocol No: 30-14-07-01 

Effects of Acute and Subacute Oral Methylnitroguanidine (MeNQ) Exposure to Rats (Rattus norvegicus) 
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G-2 

 
Table G-1 

Summary of 14-Day Body Weights (grams) 
Male Rats 

 
 

Period 
 

Corn Oil 
Control  

MeNQ in Corn Oil 
      100  mg/kg 210 mg/kg 415 mg/kg 830 mg/kg 1250 mg/kg 
Day 0 Mean 300.18 

 
305.27 297.92 299.57 311.61 302.02 

  S.D. 10.43 
 

17.40 13.69 13.64 11.24 11.31 
  N 10 

 
10 10 10 10 10 

  
        Day 1 Mean 306.44 

 
310.18 302.30 305.66 317.05 305.72 

  S.D. 12.71 
 

17.32 15.80 15.87 12.54 15.84 
  N 10 

 
10 10 10 10 10 

  
        Day 3 Mean 325.03 

 
327.36 316.87 322.74 335.66 321.01 

  S.D. 13.89 
 

20.19 16.71 17.78 15.04 17.96 
  N 10 

 
10 10 10 10 10 

  
        Day 7 Mean 352.06 

 
352.63 341.98 347.30 366.25 345.17 

  S.D. 18.59 
 

22.96 15.79 20.44 20.36 19.79 
  N 9 

 
10 10 10 10 10 

  
        Day 13 Mean 390.34 

 
389.41 369.70 385.65 405.76 377.41 

  S.D. 29.62 
 

32.60 29.93 25.87 29.37 24.80 
  N 9 

 
10 10 10 10 10 
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G-3 

Table G-2 
14-Day Individual Body Weights (grams)  

Male Rats 
 

Dose Group Animal ID Day 0 Day 1 day 3 Day 7 Day 13 

  
14-0635 307.40 319.90 341.60 371.90 427.30 

Corn Oil Control 14-0636 313.60 318.10 338.90 ND ND 

  
14-0639 287.90 292.00 312.70 347.00 387.80 

  
14-0640 298.40 311.40 334.50 385.80 446.10 

  
14-0657 302.20 310.00 319.80 343.20 371.20 

  
14-0658 314.30 323.80 340.20 362.70 397.10 

  
14-0673 279.50 283.50 294.70 316.30 337.60 

  
14-0674 306.30 312.30 326.20 347.40 381.70 

  
14-0687 295.60 296.70 319.10 344.80 384.60 

  
14-0688 296.60 296.70 322.60 349.40 379.70 

  
Mean 300.18 306.44 325.03 352.06 390.34 

  
SD 10.43 12.71 13.89 18.59 29.62 

        
  

14-0641 325.40 324.80 342.50 371.80 415.80 
100 mg/kg 

 
14-0642 318.20 323.80 340.80 369.00 403.60 

  
14-0645 286.80 290.20 305.90 331.20 355.50 

  
14-0646 294.50 298.50 316.20 340.10 380.40 

  
14-0653 294.80 300.90 318.70 342.80 386.90 

  
14-0654 294.10 300.80 316.90 336.10 359.50 

  
14-0663 318.80 321.20 344.60 380.20 430.50 

  
14-0664 277.60 283.00 291.20 312.50 330.60 

  
14-0677 321.00 328.90 348.00 366.10 418.10 

  
14-0678 321.50 329.70 348.80 376.50 413.20 

  
Mean 305.27 310.18 327.36 352.63 389.41 

  
SD 17.40 17.32 20.19 22.96 32.60 

        
  

14-0629 309.60 314.30 326.80 350.00 386.40 
210 mg/kg 

 
14-0630 291.30 296.50 311.40 343.30 376.30 

  
14-0649 285.50 290.10 307.20 331.90 331.90 

  
14-0650 283.60 286.90 301.80 324.40 324.40 

  
14-0665 313.80 324.00 336.60 368.30 423.50 

  
14-0666 318.20 321.30 335.20 355.50 388.10 

  
14-0675 290.20 287.20 302.40 325.50 348.10 

  
14-0676 285.00 286.10 294.80 328.50 361.20 

  
14-0683 311.90 320.30 341.50 360.40 391.40 

  
14-0684 290.10 296.30 311.00 332.00 365.70 

  
Mean 297.92 302.30 316.87 341.98 369.70 

  
SD 13.69 15.80 16.71 15.79 29.93 

        

  
14-0625 297.60 310.60 323.20 355.80 387.30 

415 mg/kg 
 

14-0626 293.20 298.60 317.50 350.30 389.00 

  
14-0633 290.60 297.20 310.80 326.60 365.00 

  
14-0634 302.50 308.80 324.40 346.20 393.10 

  
14-0643 295.00 300.40 319.00 335.60 374.40 

  
14-0644 337.10 347.80 370.80 398.20 449.40 

  
14-0667 293.30 293.20 310.60 337.70 374.10 

  
14-0668 293.70 294.50 311.20 329.40 355.60 

  
14-0681 299.20 305.00 325.00 353.90 396.50 

  
14-0682 293.50 300.50 314.90 339.30 372.10 

  
Mean 299.57 305.66 322.74 347.30 385.65 

  
SD 13.64 15.87 17.78 20.44 25.87 
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G-4 

                
Dose Group Animal ID Day 0 Day 1 day 3 Day 7 Day 13 

  
14-0655 313.30 315.00 335.00 372.70 414.80 

830 mg/kg 
 

14-0656 326.20 336.80 360.70 408.90 467.90 

  
14-0661 308.40 317.90 329.90 363.30 400.10 

  
14-0662 310.00 311.00 329.80 355.50 390.40 

  
14-0669 295.30 299.80 317.80 336.40 355.80 

  
14-0670 320.70 322.50 345.20 371.50 413.60 

  
14-0679 296.30 305.50 313.80 340.50 374.00 

  
14-0680 300.10 300.90 323.40 358.80 406.10 

  
14-0685 317.20 325.30 343.90 365.80 400.50 

  
14-0686 328.60 335.80 357.10 389.10 434.40 

  
Mean 311.61 317.05 335.66 366.25 405.76 

  
SD 11.24 12.54 15.04 20.36 29.37 

        
  

14-0627 302.30 312.90 327.30 364.00 408.40 
1250 mg/kg 

 
14-0628 307.60 312.30 329.00 348.20 373.00 

  
14-0631 306.80 309.90 326.00 345.10 365.00 

  
14-0632 292.70 291.40 303.40 317.70 340.80 

  
14-0637 287.70 280.50 295.40 326.80 370.30 

  
14-0638 285.30 284.00 295.70 319.70 350.60 

  
14-0651 302.40 309.50 322.10 346.80 367.90 

  
14-0652 327.40 338.00 358.90 387.50 429.60 

  
14-0671 305.10 310.20 325.00 348.00 384.90 

  
14-0672 302.90 308.50 327.30 347.90 383.60 

  
Mean 302.02 305.72 321.01 345.17 377.41 

  
SD 11.31 15.84 17.96 19.79 24.80 
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G-5 
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Table G-3 
Summary of 14-Day Body Weights (grams) 

Female Rats 
Period 

 
Corn Oil 
Control  

MeNQ in Corn Oil 
      100  mg/kg 210 mg/kg 415 mg/kg 830 mg/kg 1250 mg/kg 
Day 0 Mean 211.36 

 
213.42 207.96 217.03 212.52 216.93 

  S.D. 11.71 
 

6.98 8.32 15.18 11.84 12.91 
  N 10 

 
10 10 10 10 10 

  
        Day 1 Mean 213.43 

 
219.08 210.02 219.56 220.77 220.11 

  S.D. 13.12 
 

10.16 10.70 15.14 11.05 12.33 
  N 10.00 

 
10.00 10.00 10.00 10.00 10.00 

  
        Day 3 Mean 221.05 

 
226.74 219.48 238.19 225.43 221.10 

  S.D. 13.24 
 

12.08 13.06 34.32 11.42 15.10 
  N 10 

 
10 10 10 10 10 

  
        Day 7 Mean 232.41 

 
237.26 232.10 241.27 236.76 229.60 

  S.D. 17.67 
 

14.15 18.57 19.08 14.56 18.05 
  N 10 

 
10 10 10 10 10 

  
        Day 13 Mean 244.94 

 
250.32 244.86 258.89 255.72 248.33 

  S.D. 19.46 
 

18.56 25.32 21.36 15.60 18.00 
  N 10 

 
10 10 10 10 10 
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G-7 

Table G-4 
14-Day Individual Body Weights (grams) 

Female Rats 
 

Dose Group Animal ID Day 0 Day 1 day 3 Day 7 Day 13 

  
14-0694 202.10 198.80 214.10 230.80 233.50 

Corn Oil Control 14-0695 208.90 206.20 215.70 220.70 231.40 

  
14-0700 231.40 237.00 239.70 342.70 250.70 

  
14-0701 194.40 195.90 203.50 210.10 217.50 

  
14-0716 213.00 213.90 214.30 218.80 236.20 

  
14-0717 205.60 208.90 204.70 212.90 235.80 

  
14-0730 231.10 231.20 240.30 256.10 271.40 

  
14-0731 210.80 220.70 233.60 262.90 282.60 

  
14-0732 206.30 213.70 221.50 233.80 249.00 

  
14-0733 210.00 208.00 223.10 235.30 241.30 

  
Mean 211.36 213.43 221.05 232.41 244.94 

  
SD 11.71 13.12 13.24 17.67 19.46 

        
  

14-0692 203.90 204.80 212.10 220.40 232.10 
100 mg/kg 14-0693 215.40 228.10 238.10 254.20 267.70 

  
14-0702 211.80 216.10 216.40 224.70 243.90 

  
14-0703 205.60 214.60 219.50 227.50 236.30 

  
14-0714 222.70 229.90 234.90 247.30 263.30 

  
14-0715 204.20 206.10 209.60 218.20 221.60 

  
14-0740 222.30 235.80 246.80 258.10 284.20 

  
14-0741 214.40 220.90 229.60 236.00 248.90 

  
14-0742 218.50 212.80 227.30 240.80 246.50 

  
14-0743 215.40 221.70 233.10 245.40 258.70 

  
Mean 213.42 219.08 226.74 237.26 250.32 

  
SD 6.98 10.16 12.08 14.15 18.56 

        
  

14-0690 205.40 200.90 217.70 230.60 229.80 
210 mg/kg 14-0691 201.80 204.80 200.50 203.90 219.80 

  
14-0718 194.90 201.10 206.70 215.30 226.20 

  
14-0719 214.50 207.10 218.10 220.20 227.00 

  
14-0744 224.40 231.80 245.30 270.40 297.90 

  
14-0745 199.10 209.20 214.80 228.80 237.80 

  
14-0746 209.50 202.90 218.00 228.60 234.50 

  
14-0747 208.90 201.10 212.00 231.10 237.30 

  
14-0748 210.70 220.40 229.80 245.30 264.70 

  
14-0749 210.40 220.90 231.90 246.80 273.60 

  
Mean 207.96 210.02 219.48 232.10 244.86 

  
SD 8.32 10.70 13.06 18.57 25.32 

       

  
14-0708 236.10 242.40 247.70 264.60 298.90 

415 mg/kg 14-0709 240.40 238.90 250.10 265.40 279.70 

  
14-0710 219.10 226.80 226.10 237.00 259.00 

  
14-0711 194.50 196.50 204.20 200.40 222.50 

  
14-0720 217.60 223.30 237.90 254.60 271.90 

  
14-0721 207.40 212.00 218.70 229.50 237.40 

  
14-0722 201.00 197.10 215.00 238.30 250.70 

  
14-0723 230.40 219.70 227.20 249.70 252.60 

  
14-0728 217.80 221.20 228.00 239.80 260.40 

  
14-0729 206.00 217.70 227.00 233.40 255.80 

  
Mean 217.03 219.56 228.19 241.27 258.89 

  
SD 15.18 15.14 14.15 19.08 21.36 
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Dose Group Animal ID Day 0 Day 1 day 3 Day 7 Day 13 

  
14-0698 227.30 231.50 223.10 232.80 262.70 

830 mg/kg 14-0699 207.50 216.80 228.70 235.70 251.20 

  
14-0704 222.30 234.10 240.60 249.10 262.70 

  
14-0705 204.00 217.60 217.00 222.60 240.00 

  
14-0712 193.10 204.20 205.40 218.30 231.50 

  
14-0713 221.00 211.50 232.90 250.50 253.70 

  
14-0726 221.00 225.50 221.20 229.20 266.60 

  
14-0727 202.40 210.80 219.10 228.50 243.90 

  
14-0736 202.70 217.90 222.60 234.50 258.00 

  
14-0737 223.90 237.80 243.70 266.40 286.90 

  
Mean 212.52 220.77 225.43 236.76 255.72 

  
SD 11.84 11.05 11.42 14.56 15.60 

        
  

14-0696 214.00 219.90 227.30 243.80 268.30 
1250 mg/kg 14-0697 190.60 191.50 191.90 196.50 208.00 

  
14-0706 226.80 224.90 238.70 250.20 256.00 

  
14-0707 208.80 214.40 206.30 211.20 238.00 

  
14-0724 238.90 241.30 234.60 245.40 272.20 

  
14-0725 223.40 225.70 220.40 223.40 246.50 

  
14-0734 214.00 221.80 232.10 236.90 246.00 

  
14-0735 210.40 219.40 215.70 227.40 255.90 

  
14-0738 224.60 223.10 234.20 246.80 252.50 

  
14-0739 217.80 219.10 209.80 214.40 239.90 

  
Mean 216.93 220.11 221.10 229.60 248.33 

  
SD 12.91 12.33 15.10 18.05 18.00 
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      H-1 

 

APPENDIX H 
SUMMARY OF 14-DAY CLINICAL CHEMISTRY AND INDIVIDUAL DATA 

Protocol No: 30-14-07-01 
Effects of Acute and Subacute Oral Methylnitroguanidine (MeNQ) Exposure to Rats (Rattus norvegicus) 

 
Table H-1 

14-Day Clinical Chemistry Summary 
Male Rats 

 

  
Corn Oil 
Control  

MeNQ in Corn Oil 
      100  mg/kg 210 mg/kg 415 mg/kg 830 mg/kg 1250 mg/kg 
ALB Mean 2.69 

 
2.72 2.66 2.72 2.82 2.71 

(g/dL) S.D. 0.13 
 

0.12 0.11 0.13 0.18 0.16 
  N 9 

 
10 10 10 10 10 

  
        ALKP Mean 279.67 

 
277.50 279.50 291.70 280.80 270.50 

(U/L) S.D. 45.86 
 

46.28 62.63 56.09 40.84 57.77 
  N 9 

 
10 10 10 10 10 

  
        ALT Mean 73.78 

 
82.00 99.90 89.90 88.60 93.80 

(U/L) S.D. 20.84 
 

12.76 19.50 8.77 17.19 31.06 
  N 9 

 
10 10 10 10 10 

  
        AST Mean 106.00 

 
90.20 95.60 97.00 97.70 96.90 

(U/L) S.D. 32.41 
 

10.18 30.57 14.90 17.38 12.72 
  N 9 

 
10 10 10 10 10 

  
        BUN Mean 13.22 

 
15.60 12.90 12.50 12.50 13.20 

(mg/dL) S.D. 4.41 
 

4.14 2.64 2.64 2.95 3.65 
  N 9 

 
10 10 10 10 10 

  
        CA Mean 11.17 

 
11.19 10.85 11.32 11.37 10.99 

(mg/dL) S.D. 0.49 
 

0.39 0.44 0.24 0.37 0.47 
  N 9 

 
10 10 10 10 10 

  
        CHOL Mean 73.33 

 
76.00 71.10 74.30 82.60 75.80 

(mg/dL) S.D. 14.71 
 

13.17 12.34 11.31 17.93 9.52 
  N 9 

 
10 10 10 10 10 

  
        CREA Mean 0.68 

 
0.71 0.70 0.74 0.73 0.68 

(mg/dL) S.D. 0.13 
 

0.14 0.11 0.10 0.14 0.14 
  N 9 

 
10 10 10 10 10 

  
        GLOB Mean 3.24 

 
3.39 3.30 3.34 3.55a 3.33 

(mg/dL) S.D. 0.13 
 

0.14 0.13 0.21 0.20 0.11 
  N 9 

 
10 10 10 10 10 

  
        GLU Mean 172.89 

 
167.40 119.80 133.90 140.30 145.60 

(mg/dL) S.D. 51.19 
 

44.50 55.39 52.90 39.22 33.93 
  N 9 

 
10 10 10 10 10 

  
        PHOS Mean 13.53 

 
12.67 12.49 14.32 13.82 13.02 

(mg/dL) S.D. 0.91 
 

1.34 1.31 1.53 2.01 2.13 
  N 9 

 
10 10 10 10 10 

  
        TP Mean 5.94 

 
6.09 5.96 6.09 6.35b 6.03 

(g/dL) S.D. 0.20 
 

0.19 0.22 0.29 0.33 0.24 
  N 9 

 
10 10 10 10 10 

    MeNQ in Corn Oil 
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      H-2 

 

    
Corn Oil 
Control   100  mg/kg 210 mg/kg 415 mg/kg 830 mg/kg 1250 mg/kg 

TRIG Mean 85.67 
 

88.10 80.60 80.20 82.70 57.50 
(mg/dL) S.D. 44.55 

 
25.12 28.44 23.19 29.07 15.36 

  N 9 
 

10 10 10 10 10 
  

        Na Mean 151.11 
 

151.20 150.10 150.80 150.50 149.60 
(mmol/L) S.D. 1.90 

 
1.55 1.73 1.40 1.78 2.50 

  N 9 
 

10 10 10 10 10 
  

        K Mean 8.23 
 

8.21 8.42 9.47 9.65 8.73 
(mmol/L) S.D. 1.43 

 
1.32 1.72 1.45 1.84 1.42 

  N 9 
 

10 10 10 10 10 
  

        Cl Mean 104.78 
 

103.80 104.60 103.90 104.20 103.10 
(mmol/L) S.D. 1.30 

 
1.32 1.78 1.45 1.40 1.29 

  N 9 
 

10 10 10 10 10 
 

a. Significantly different than the control, 210, 415, and 1250 mg/kg dose groups,  P = 0.002 
b. Significantly different than the control and 210 mg/kg dose groups, P = 0.01
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      H-3 

 

Table H-2 
14-Day Individual Clinical Chemistry 

Male Rats 
 

  Animal ALB ALKP ALT AST BUN CA CHOL CREA GLOB GLU PHOS TP TRIG Na K Cl   
Dose ID (g/dL) (U/L) (U/L) (U/L) (mg/dL) (mg/dL) (mg/dL) (mg/dL) (mg/dL) (mg/dL) (mg/dL) (g/dL) (mg/dL) (mmol/L) (mmol/L) (mmol/L) Notes 

 
14-635 2.7 324 51 131 10 10.7 50 0.5 3.1 177 12.1 5.8 60 150 6.9 105 

 Corn Oil  14-639 2.8 319 99 88 13 11.1 92 0.8 3.2 242 13.8 6.0 200 151 7.5 105 
 Control 14-640 2.9 261 55 89 14 11.4 94 0.6 3.5 134 14.5 6.4 93 153 10.1 104 
 

 
14-657 2.5 285 79 157 12 11.6 68 0.9 3.3 233 14.3 5.9 72 151 7.9 102 

 
 

14-658 2.6 218 48 74 9 11.1 87 0.6 3.2 197 13.8 5.8 89 150 7.5 105 
 

 
14-673 2.7 208 64 93 11 10.1 65 0.6 3.2 86 12.9 5.9 65 150 7.6 106 

 
 

14-674 2.6 261 88 77 10 11.5 72 0.7 3.1 186 14.0 5.7 63 148 7.5 104 
 

 
14-687 2.8 308 105 154 17 11.6 69 0.8 3.2 121 14.2 6.0 70 154 11.2 106 

 
 

14-688 2.6 333 75 91 23 11.4 63 0.6 3.4 180 12.2 6.0 59 153 7.9 106 
 

 
Mean 2.69 279.67 73.78 106.00 13.22 11.17 73.33 0.68 3.24 172.89 13.53 5.94 85.67 151.11 8.23 104.78 

 
 

S.D. 0.13 45.86 20.84 32.41 4.41 0.49 14.71 0.13 0.13 51.19 0.91 0.20 44.55 1.90 1.43 1.30 
 

                   
 

14-641 2.6 345 103 97 11 11.0 95 0.5 3.4 213 12.5 5.9 109 148 6.8 104 
 100 mg/kg 14-642 2.5 352 84 111 13 11.2 77 0.7 3.5 132 13.6 6.1 100 152 8.1 106 
 

 
14-645 2.7 244 65 89 18 10.9 76 0.6 3.2 150 10.4 5.9 56 149 6.6 102 

 
 

14-646 2.9 209 71 82 17 11.8 85 0.7 3.5 162 14.6 6.4 126 153 10.3 104 
 

 
14-653 2.8 282 84 80 13 11.5 67 0.9 3.4 203 14.3 6.2 93 152 10.0 103 

 
 

14-654 2.8 226 95 87 19 10.7 69 0.8 3.6 88 12.3 6.3 48 151 8.4 102 
 

 
14-663 2.6 298 89 95 13 10.9 95 0.7 3.3 146 12.8 5.9 94 152 8.1 104 

 
 

14-664 2.7 264 67 80 11 10.8 60 0.5 3.2 218 10.8 5.9 91 151 6.5 105 
 

 
14-677 2.8 271 90 82 17 11.7 79 0.9 3.3 221 13.0 6.1 103 152 9.0 105 

 
 

14-678 2.8 284 72 99 24 11.4 57 0.8 3.5 141 12.4 6.2 61 152 8.3 103 
 

 
Mean 2.72 277.50 82.00 90.20 15.60 11.19 76.00 0.71 3.39 167.40 12.67 6.09 88.10 151.20 8.21 103.80 

 
 

S.D. 0.12 46.28 12.76 10.18 4.14 0.39 13.17 0.14 0.14 44.50 1.34 0.19 25.12 1.55 1.32 1.32 
                    

210 mg/kg 14-630 2.6 316 114 84 16 10.3 49 0.6 3.3 96 9.8 5.8 76 149 6.4 108 
 

 
14-649 2.6 371 91 94 9 10.5 73 0.6 3.4 78 12.6 6.1 47 149 7.6 105 

 
 

14-650 2.9 188 79 76 12 11.1 59 0.8 3.5 194 13.0 6.4 60 154 8.3 104 
 

 
14-665 2.7 303 92 84 14 11.1 86 0.6 3.3 187 12.0 6.0 80 150 7.2 102 

 
 

14-666 2.7 213 96 80 10 11.4 60 0.7 3.2 181 14.7 5.9 59 150 11.8 104 
 

 
14-675 2.5 338 117 121 12 10.5 81 0.7 3.2 61 12.3 5.7 141 148 8.1 106 

 
 

14-676 2.6 277 118 174 15 10.2 73 0.8 3.2 76 11.4 5.8 115 150 7.1 105 
 

 
14-683 2.6 224 65 74 10 11.3 88 0.9 3.3 89 13.7 5.9 70 152 11.1 103 

 
 

14-684 2.7 336 99 86 16 10.9 71 0.7 3.5 67 12.7 6.2 91 150 8.3 103 
 

 
Mean 2.66 279.50 99.90 95.60 12.90 10.85 71.10 0.70 3.30 119.80 12.49 5.96 80.60 150.10 8.42 104.60 

 
 

S.D. 0.11 62.63 19.50 30.57 2.64 0.44 12.34 0.11 0.13 55.39 1.31 0.22 28.44 1.73 1.72 1.78 
 

                   
 

14-625 2.7 357 102 101 10 11.2 91 0.7 3.5 98 15.0 6.2 131 152 8.2 104 
 415 mg/kg 14-626 2.7 267 94 105 13 11.2 85 0.8 3.0 269 14.0 5.8 94 151 9.3 103 
 

 
14-633 2.6 244 93 126 11 10.9 68 0.8 3.5 134 14.8 6.2 76 152 9.1 104 

 
 

14-634 2.8 200 78 68 14 11.1 76 0.9 3.2 150 13.4 6.0 58 152 9.2 102 PHOS 1:1 dilution 

 
14-643 2.6 311 92 102 12 11.4 54 0.7 3.1 89 15.5 5.7 54 149 11.3 104 

 
 

14-644 2.8 346 95 90 17 11.5 70 0.8 3.6 140 14.2 6.5 86 152 9.0 102 
 

 
14-667 2.6 315 73 98 13 11.2 65 0.6 3.3 108 11.4 5.9 53 149 8.5 106 

 
 

14-668 3.0 369 97 91 16 11.7 71 0.8 3.6 88 17.3 6.6 90 152 12.5 106 
 

 
14-681 2.6 260 88 87 9 11.6 88 0.6 3.4 148 13.6 6.1 81 149 9.9 103 

 
 

14-682 2.8 248 87 102 10 11.4 75 0.7 3.2 115 14.0 5.9 79 150 7.7 105 
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      H-4 

 

 
Mean 2.72 291.70 89.90 97.00 12.50 11.32 74.30 0.74 3.34 133.90 14.32 6.09 80.20 150.80 9.47 103.90 

 
 

S.D. 0.13 56.09 8.77 14.90 2.64 0.24 11.31 0.10 0.21 52.90 1.53 0.29 23.19 1.40 1.45 1.45 
 

                     Animal ALB ALKP ALT AST BUN CA CHOL CREA GLOB GLU PHOS TP TRIG Na K Cl   
Dose ID (g/dL) (U/L) (U/L) (U/L) (mg/dL) (mg/dL) (mg/dL) (mg/dL) (mg/dL) (mg/dL) (mg/dL) (g/dL) (mg/dL) (mmol/L) (mmol/L) (mmol/L) Notes 

 
14-655 2.9 321 69 88 14 11.3 111 0.7 3.8 111 14.0 6.7 48 152 9.1 104 

 830 mg/kg 14-656 3.0 301 77 108 13 11.3 84 0.7 3.7 172 14.6 6.7 129 152 9.2 105 
 

 
14-661 2.8 320 96 136 11 11.7 70 0.9 3.3 165 17.7 6.1 73 150 11.7 103 

 
 

14-662 3.0 219 100 76 13 11.4 66 0.9 3.7 82 15.0 6.7 91 152 11.9 103 
 

 
14-669 2.9 273 105 107 18 11.5 96 0.7 3.8 139 12.9 6.6 111 153 8.2 102 PHOS 1:1 dilution 

 
14-670 2.8 262 111 96 16 11.2 90 0.6 3.4 123 13.0 6.2 91 149 7.4 105 

 
 

14-679 2.4 294 63 95 8 10.7 74 0.5 3.3 195 10.3 5.7 48 148 7.2 104 
 

 
14-680 2.8 335 81 104 10 11.4 86 0.6 3.6 170 12.4 6.4 68 150 9.7 105 

 
 

14-685 2.9 219 107 79 11 12.1 50 0.9 3.4 163 15.4 6.2 114 151 12.4 104 PHOS 1:1 dilution 

 
14-686 2.7 264 77 88 11 11.1 99 0.8 3.5 83 12.9 6.2 54 148 9.7 107 

 
 

Mean 2.82 280.80 88.60 97.70 12.50 11.37 82.60 0.73 3.55 140.30 13.82 6.35 82.70 150.50 9.65 104.20 
 

 
S.D. 0.18 40.84 17.19 17.38 2.95 0.37 17.93 0.14 0.20 39.22 2.01 0.33 29.07 1.78 1.84 1.40 

 
                   

 
14-627 2.9 287 66 85 8 11.6 71 0.8 3.5 191 16.5 6.4 60 154 9.4 103 

 1250 
mg/kg 14-628 2.8 259 105 108 17 11.4 91 0.7 3.3 131 15.2 6.1 49 150 10.0 102 

 
 

14-631 2.9 269 108 87 17 10.4 69 0.6 3.4 134 12.7 6.3 34 147 7.2 104 PHOS 1:1 dilution 

 
14-632 2.8 374 169 126 17 11.5 81 0.9 3.4 111 13.8 6.1 61 151 9.7 104 

 
 

14-637 2.4 357 72 95 16 10.2 73 0.5 3.1 176 11.2 5.6 51 146 7.4 104 
 

 
14-638 2.6 254 107 100 12 10.9 89 0.6 3.3 204 10.9 5.9 53 152 8.5 103 

 
 

14-651 2.8 252 90 82 15 11.4 78 0.8 3.4 114 15.6 6.2 60 149 11.6 104 
 

 
14-652 2.6 217 68 97 11 10.8 78 0.8 3.3 144 12.3 5.8 46 147 8.2 100 

 
 

14-671 2.6 183 77 94 11 10.9 61 0.6 3.3 143 11.2 5.9 91 151 7.7 103 
 

 
14-672 2.7 253 76 95 8 10.8 67 0.5 3.3 108 10.8 6.0 70 149 7.6 104 

 
 

Mean 2.71 270.50 93.80 96.90 13.20 10.99 75.80 0.68 3.33 145.60 13.02 6.03 57.50 149.60 8.73 103.10 
 

 
SD 0.81 85.68 29.02 38.47 3.74 3.33 22.26 0.23 1.01 63.67 3.96 1.83 33.99 47.16 2.46 32.30 
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      H-5 

 

Table H-3 
14-Day Clinical Chemistry Summary 

Female Rats 
 

  
Corn Oil 
Control  

MeNQ in Corn Oil 
      100  mg/kg 210 mg/kg 415 mg/kg 830 mg/kg 1250 mg/kg 
ALB Mean 3.10 

 
3.25 3.14 3.23 3.15 3.37 

(g/dL) S.D. 0.45 
 

0.21 0.25 0.18 0.19 0.21 
  N 10 

 
10 10 10 10 10 

  
        ALKP Mean 144.00 

 
158.60 179.40 174.00 157.60 169.10 

(U/L) S.D. 29.27 
 

44.26 24.65 47.92 32.00 46.34 
  N 10 

 
10 10 10 10 10 

  
        ALT Mean 75.80 

 
81.40 77.80 81.90 86.20 82.30 

(U/L) S.D. 24.14 
 

11.25 25.07 21.88 13.09 16.45 
  N 10 

 
10 10 10 10 10 

  
        AST Mean 154.20 

 
101.60 134.00 104.70 109.30 100.40 

(U/L) S.D. 143.10 
 

26.17 97.09 34.08 37.92 15.22 
  N 10 

 
10 10 10 10 10 

  
        BUN Mean 19.70 

 
22.50 22.30 24.50 19.90 19.00a 

(mg/dL) S.D. 4.57 
 

3.63 3.77 5.28 3.73 2.83 
  N 10 

 
10 10 10 10 10 

  
        CA Mean 11.32 

 
11.36 11.64 11.70 11.17 11.50 

(mg/dL) S.D. 0.43 
 

0.54 0.60 0.60 0.53 0.52 
  N 10 

 
10 10 10 10 10 

  
        CHOL Mean 63.30 

 
72.20 74.10 70.30 70.00 69.30 

(mg/dL) S.D. 14.39 
 

11.72 15.06 12.66 16.97 12.17 
  N 10 

 
10 10 10 10 10 

  
        CREA Mean 0.68 

 
0.79 0.75 0.77 0.68 0.67 

(mg/dL) S.D. 0.09 
 

0.14 0.11 0.11 0.11 0.12 
  N 10 

 
10 10 10 10 10 

  
        GLOB Mean 3.32 

 
3.20 3.23 3.18 3.25 3.20 

(mg/dL) S.D. 0.28 
 

0.31 0.14 0.23 0.11 0.25 
  N 10 

 
10 10 10 10 10 

  
        GLU Mean 131.50 

 
111.90 92.60 132.80 115.20 157.10 

(mg/dL) S.D. 52.97 
 

52.67 21.25 73.79 40.28 75.31 
  N 10 

 
10 10 10 10 10 

  
        PHOS Mean 13.91 

 
14.24 14.76 14.63 13.99 13.92 

(mg/dL) S.D. 2.36 
 

2.00 2.27 1.90 2.42 2.20 
  N 10 

 
10 10 10 10 10 

  
        TP Mean 6.42 

 
6.44 6.36 6.41 6.40 6.58 

(g/dL) S.D. 0.34 
 

0.45 0.35 0.36 0.25 0.33 
  N 10 

 
10 10 10 10 10 

  
        TRIG Mean 40.20 

 
45.30 42.80 41.90 28.40b 34.10 

(mg/dL) S.D. 14.09 
 

11.59 14.18 11.31 6.38 2.69 
  N 10 

 
10 10 10 10 10 

  
        Na Mean 149.60 

 
150.10 148.50 147.20c 148.60 148.10 

(mmol/L) S.D. 1.65 
 

2.38 1.78 2.30 2.07 1.73 
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      H-6 

 

  N 10 
 

10 10 10 10 10 
  Corn Oil 

Control 
 MeNQ in Corn Oil 

      100  mg/kg 210 mg/kg 415 mg/kg 830 mg/kg 1250 mg/kg 
K Mean 9.43 

 
10.12 10.36 11.27 8.95 10.39 

(mmol/L) S.D. 2.13 
 

1.56 2.54 2.16 2.17 2.05 
  N 10 

 
10 10 10 10 10 

  
        Cl Mean 104.70 

 
104.60 104.00 103.70 103.60 104.20 

(mmol/L) S.D. 1.77 
 

1.07 1.25 1.25 1.17 1.75 
  N 10 

 
10 10 10 10 10 

         
a. Significantly different than the 415 mg/kg dose group, P = 0.03 
b. Significantly different than the 100 and 210 mg/kg dose groups, P = 0.01 
c. Significantly different than the 100 mg/kg dose groups, P = 0.03. 
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H-7 

Table H-4 
14-Day Individual Clinical Chemistry 

Female Rats 
  Animal ALB ALKP ALT AST BUN CA CHOL CREA GLOB GLU PHOS TP TRIG Na K Cl   
Dose ID (g/dL) (U/L) (U/L) (U/L) (mg/dL) (mg/dL) (mg/dL) (mg/dL) (mg/dL) (mg/dL) (mg/dL) (g/dL) (mg/dL) (mmol/L) (mmol/L) (mmol/L) Notes 

 
14-694 3.3 117 60 110 16 11.7 74 0.6 3.3 244 14.0 6.6 34 150 9.2 104 Serum hemolyzed 

Corn Oil  14-695 3.3 181 104 107 22 11.7 61 0.7 3.2 188 13.9 6.4 53 151 12.6 104  
Control 14-700 3.3 130 85 91 24 11.1 57 0.7 3.3 100 12.3 6.6 29 149 9.6 106  

 
14-701 3.1 124 37 110 14 10.3 37 0.5 3.3 102 10.7 6.3 21 148 5.2 108  

 
14-716 3.4 110 48 192 20 11.4 56 0.7 3.1 77 18.8 6.5 45 149 11.6 104 PHOS 1:1 dilution; Serum hemolyzed 

 
14-717 1.9 133 58 93 19 11.3 61 0.8 4.0 113 13.9 5.9 35 151 9.3 106  

 
14-730 3.4 169 84 83 29 11.7 84 0.7 3.5 119 13.3 7.0 37 153 10.7 103  

 
14-731 3.2 122 111 552 17 11.1 50 0.8 3.1 100 17.0 6.3 72 148 10.5 106 PHOS 1:1 dilution; Serum hemolyzed 

 
14-732 2.9 162 89 113 21 11.3 76 0.7 3.0 97 12.6 5.9 36 149 7.9 102  

 
14-733 3.2 192 82 91 15 11.6 77 0.6 3.4 175 12.6 6.7 40 148 7.7 104  

 
Mean 3.10 144.00 75.80 154.20 19.70 11.32 63.30 0.68 3.32 131.50 13.91 6.42 40.20 149.60 9.43 104.70  

 
S.D. 0.45 29.27 24.14 143.10 4.57 0.43 14.39 0.09 0.28 52.97 2.36 0.34 14.09 1.65 2.13 1.77  

  
                 

 
14-692 3.5 141 64 102 22 11.3 59 0.9 3.2 104 18.2 6.7 52 151 10.9 106 PHOS 1:1 dilution 

100 mg/kg 14-693 3.5 189 96 69 21 11.7 74 0.8 3.8 95 13.9 7.3 63 152 10.9 104  

 
14-702 3.3 125 67 81 21 10.6 66 0.9 3.0 104 15.3 6.4 36 153 11.7 104  

 
14-703 3.0 109 82 87 22 10.6 59 0.6 3.2 78 12.6 6.2 41 151 8.7 106  

 
14-714 3.4 242 90 98 20 12.2 86 0.9 3.2 249 13.9 6.6 37 149 10.9 103  

 
14-715 3.4 188 91 98 17 11.2 72 0.8 3.0 151 14.1 6.3 44 153 10.6 104  

 
14-740 3.1 184 79 94 30 11.8 83 0.9 3.1 86 14.5 6.2 28 147 11.5 105  

 
14-741 3.1 153 87 163 26 11.7 64 0.8 2.9 80 15.4 6.0 63 149 9.6 104 Serum hemolyzed 

 
14-742 3.3 162 89 98 25 11.6 93 0.8 3.7 91 14.1 6.9 50 150 9.9 104  

 
14-743 2.9 93 69 126 21 10.9 66 0.5 2.9 81 10.4 5.8 39 146 6.5 106  

 
Mean 3.5 141 64 102 22 11.3 59 0.9 3.2 104 18.2 6.7 52 151 10.9 106 PHOS 1:1 dilution 

 
S.D. 3.5 189 96 69 21 11.7 74 0.8 3.8 95 13.9 7.3 63 152 10.9 104  

  
                 

 
14-690 3.1 180 83 100 26 12.1 83 0.8 3.1 91 15.4 6.2 65 148 14.2 105  

210 mg/kg 14-691 3.1 160 81 98 15 11.2 61 0.6 3.2 68 16.6 6.2 38 152 13.4 104 PHOS 1:1 dilution 

 
14-718 2.9 149 62 104 19 10.9 48 0.6 3.3 89 13.7 6.2 33 151 7.9 104  

 
14-719 2.9 204 71 93 25 10.7 55 0.7 3.2 128 11.6 6.1 25 148 7.7 106  

 
14-744 3.4 155 55 90 21 12.0 86 0.7 3.0 123 13.3 6.4 34 148 11.2 105  

 
14-745 3.6 197 139 134 28 12.5 83 0.8 3.4 83 15.6 7.0 62 146 ND 105 PHOS 1:1 dilution 

 
14-746 3.3 166 90 408 23 12.1 78 0.9 3.4 60 19.4 6.8 39 147 11.9 103 PHOS 1:1 dilution 

 
14-747 2.8 197 54 102 20 11.3 96 0.8 3.1 94 12.5 5.8 56 148 8.5 103  

 
14-748 3.2 223 83 114 22 12.1 79 0.9 3.4 88 15.7 6.6 48 148 10.8 102  

 
14-749 3.1 163 60 97 24 11.5 72 0.7 3.2 102 13.8 6.3 28 149 7.6 103  

 
Mean 3.14 179.40 77.80 134.00 22.30 11.64 74.10 0.75 3.23 92.60 14.76 6.36 42.80 148.50 10.36 104.00  

 
S.D. 0.25 24.65 25.07 97.09 3.77 0.60 15.06 0.11 0.14 21.25 2.27 0.35 14.18 1.78 2.54 1.25  

 
                  

 
14-708 3.1 141 73 95 18 11.1 80 0.7 3.2 92 14.3 6.3 31 151 10.4 104  

415 mg/kg 14-709 3.3 198 71 79 19 11.7 74 0.8 3.2 179 14.0 6.5 53 149 12.2 103  

 
14-710 3.1 85 53 70 25 10.7 55 0.7 2.9 105 10.8 6.0 26 146 7.4 104  

 
14-711 3.3 147 85 117 30 11.4 61 0.9 3.2 110 15.5 6.5 59 147 14.2 102  

 
14-720 3.4 149 88 186 25 11.1 52 0.8 3.0 64 16.5 6.4 33 143 9.5 106 PHOS 1:1 dilution 

 
14-721 3.0 208 60 79 21 12.4 66 0.7 3.2 95 17.7 6.2 48 146 14.7 104 PHOS 1:1 dilution 

 
14-722 3.4 185 99 116 27 12.1 90 0.9 3.6 99 15.9 7.0 31 148 11.1 102  

 
14-723 3.5 231 96 113 32 11.9 84 0.9 3.5 66 14.2 7.0 53 149 11.3 104  

 
14-728 3.2 153 67 77 18 12.4 64 0.6 2.9 271 13.8 6.0 41 148 10.0 103  

 
14-729 3.0 243 127 115 30 12.2 77 0.7 3.1 247 13.6 6.2 44 145 11.9 105  

 
Mean 3.23 174.00 81.90 104.70 24.50 11.70 70.30 0.77 3.18 132.80 14.63 6.41 41.90 147.20 11.27 103.70  

 
S.D. 0.18 47.92 21.88 34.08 5.28 0.60 12.66 0.11 0.23 73.79 1.90 0.36 11.31 2.30 2.16 1.25  
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H-8 

  Animal ALB ALKP ALT AST BUN CA CHOL CREA GLOB GLU PHOS TP TRIG Na K Cl   
Dose ID (g/dL) (U/L) (U/L) (U/L) (mg/dL) (mg/dL) (mg/dL) (mg/dL) (mg/dL) (mg/dL) (mg/dL) (g/dL) (mg/dL) (mmol/L) (mmol/L) (mmol/L) Notes 

 
14-698 3.0 171 108 204 15 10.4 55 0.5 3.1 126 11.4 6.1 18 147 5.6 105  

830 mg/kg 14-699 3.5 146 101 81 28 11.3 75 0.8 3.2 73 18.0 6.7 31 151 11.2 104 PHOS 1:1 dilution 

 
14-704 3.1 98 76 79 19 10.6 44 0.5 3.3 87 10.1 6.4 22 147 6.6 103  

 
14-705 2.9 131 84 135 18 10.4 64 0.6 3.2 110 11.7 6.1 22 145 5.6 103  

 
14-712 3.3 174 86 78 17 11.4 74 0.7 3.4 121 14.2 6.7 27 149 9.4 102  

 
14-713 3.1 156 78 93 22 11.5 67 0.7 3.3 166 13.3 6.4 27 148 9.5 102  

 
14-726 3.0 155 63 100 18 11.1 81 0.7 3.1 82 14.1 6.1 34 150 10.0 105  

 
14-727 3.3 142 80 105 21 11.4 68 0.8 3.2 83 16.1 6.5 36 152 10.6 105 PHOS 1:1 dilution 

 
14-736 3.3 213 94 120 23 11.8 64 0.8 3.4 105 15.6 6.7 37 149 10.1 104  

 
14-737 3.0 190 92 98 18 11.8 108 0.7 3.3 199 15.4 6.3 30 148 10.9 103  

 
Mean 3.15 157.60 86.20 109.30 19.90 11.17 70.00 0.68 3.25 115.20 13.99 6.40 28.40 148.60 8.95 103.60  

 
S.D. 0.18 40.84 17.19 17.38 2.95 0.37 17.93 0.14 0.20 39.22 2.01 0.33 29.07 1.78 1.84 1.40  

                   
 14-696 3.7 129 52 74 19 11.6 82 0.8 3.3 144 15.7 7.0 38 148 13.3 104  
1250 mg/kg 14-697 3.2 153 75 118 23 11.0 60 0.5 3.3 94 15.0 6.6 37 150 10.5 105  

 
14-706 3.2 124 85 84 14 10.8 64 0.7 3.1 96 11.9 6.3 34 146 9.4 101  

 
14-707 3.1 220 94 105 18 10.8 59 0.5 3.1 115 10.0 6.3 35 148 6.4 104  

 
14-724 3.4 196 93 89 18 11.3 63 0.6 3.1 252 12.6 6.5 37 148 11.0 104  

 
14-725 3.4 215 89 112 17 11.7 73 0.6 3.1 185 14.6 6.5 30 152 9.0 104  

 
14-734 3.6 146 91 98 23 11.7 61 0.8 3.8 85 15.6 7.3 33 147 11.4 105  

 
14-735 3.3 145 55 94 21 11.9 82 0.8 3.0 82 17.6 6.3 34 147 13.3 106 PHOS 1:1 dilution 

 
14-738 3.2 247 90 110 20 12.4 92 0.7 3.3 260 13.1 6.5 32 148 9.8 102  

 
14-739 3.6 116 99 120 17 11.8 57 0.7 2.9 258 13.1 6.5 31 147 9.8 107  

 
Mean 3.37 169.10 82.30 100.40 19.00 11.50 69.30 0.67 3.20 157.10 13.92 6.58 34.10 148.10 10.39 104.20  

 S.D. 0.16 57.77 31.06 12.72 3.65 0.47 9.52 0.14 0.11 33.93 2.13 0.24 15.36 2.50 1.42 1.29  
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APPENDIX I 
SUMMARY OF 14-DAY HEMATOLOGY AND INDIVIDUAL DATA 

Protocol No: 30-14-07-01 
Effects of Acute and Subacute Oral Methylnitroguanidine (MeNQ) Exposure to Rats (Rattus norvegicus) 

 
Table I-1 

14-Day Hematology Summary 
Male Rats 

 
 

  
Corn Oil 
Control  

MeNQ in Corn Oil 
      100  mg/kg 210 mg/kg 415 mg/kg 830 mg/kg 1250 mg/kg 
WBC Mean 11.38 

 
11.91 10.64 12.18 11.84 11.45 

(K/uL) S.D. 2.14 
 

2.84 2.83 2.93 2.73 2.86 
  N 8 

 
10 10 10 10 10 

  
        NEU Mean 1.88 

 
1.94 1.81 1.93 1.90 1.92 

(K/uL) S.D. 0.55 
 

0.69 0.53 0.60 0.65 0.50 
  N 8 

 
10 10 10 10 10 

  
        NEU Mean 16.51 

 
16.36 17.29 15.85 15.94 17.34 

(%N) S.D. 3.60 
 

4.15 3.62 3.58 4.08 4.84 
  N 8 

 
10 10 10 10 10 

  
        LYM Mean 9.12 

 
9.47 8.21 9.73 9.13 8.93 

(K/uL) S.D. 1.74 
 

2.40 2.39 2.59 2.00 2.70 
  N 8 

 
10 10 10 10 10 

  
        LYM Mean 79.96 

 
79.44 77.02 79.56 77.60 77.11 

(%L) S.D. 4.02 
 

6.55 5.99 5.64 7.98 7.03 
  N 8 

 
10 10 10 10 10 

  
        MONO Mean 0.09 

 
0.13 0.24 0.16 0.39 0.22 

(K/uL) S.D. 0.08 
 

0.17 0.31 0.21 0.55 0.27 
  N 8 

 
10 10 10 10 10 

  
        MONO Mean 0.78 

 
1.04 2.09 1.59 2.90 2.02 

(%M) S.D. 0.60 
 

1.21 2.54 2.34 3.81 2.67 
  N 8 

 
10 10 10 10 10 

  
        EOS Mean 0.10 

 
0.10 0.08 0.08 0.09 0.09 

(K/uL) S.D. 0.02 
 

0.05 0.04 0.05 0.04 0.06 
  N 8 

 
10 10 10 10 10 

     
EOS Mean 0.96 

 
0.84 0.72 0.67 0.74 0.80 

(%E) S.D. 0.31 
 

0.34 0.37 0.28 0.27 0.45 
  N 8 

 
10 10 10 10 10 

         
BASO Mean 0.20 

 
0.28 0.31 0.27 0.35 0.31 

(K/uL) S.D. 0.10 
 

0.37 0.18 0.16 0.30 0.19 
  N 8 

 
10 10 10 10 10 

  
        BASO Mean 1.77 

 
2.30 2.90 2.34 2.83 2.72 

(%B) S.D. 0.71 
 

2.54 1.44 1.56 1.98 1.71 
  N 8 

 
10 10 10 10 10 

  
        RBC Mean 7.84 

 
7.88 8.01 8.08 8.16 8.11 

(M/uL) S.D. 0.28 
 

0.32 0.48 0.38 0.72 0.52 
  N 8 

 
10 10 10 10 10 
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      I-2 

 

  
          Corn Oil   MeNQ in Corn Oil 

  Control   100  mg/kg 210 mg/kg 415 mg/kg 830 mg/kg 1250 mg/kg 
HGB Mean 16.48 

 
16.31 16.67 16.98 17.34 16.30 

(g/dL) S.D. 0.52 
 

0.58 0.98 0.93 1.24 1.22 
  N 8 

 
10 10 10 10 10 

  
        HCT Mean 46.95 

 
47.02 47.33 48.45 49.32 46.96 

(%) S.D. 1.47 
 

1.90 2.50 2.35 3.25 3.51 
  N 8 

 
10 10 10 10 10 

  
        MCV Mean 59.93 

 
59.71 59.14 60.02 60.58 57.87 

(fL) S.D. 2.36 
 

1.73 1.31 1.57 2.90 1.33 
  N 8 

 
10 10 10 10 10 

  
        MCH Mean 21.00 

 
20.76 20.81 21.05 21.31a 20.11 

(pg) S.D. 0.71 
 

0.60 0.50 0.63 0.95 0.51 
  N 8 

 
10 10 10 10 10 

  
        MCHC Mean 35.08 

 
34.77 35.18 35.06 35.16 34.73 

(g/dL) S.D. 0.55 
 

0.62 0.55 0.58 0.38 0.40 
  N 8 

 
10 10 10 10 10 

  
        RDW Mean 15.85 

 
16.19 16.55 16.57 16.56 17.10 

(%) S.D. 1.01 
 

0.83 0.67 0.83 1.17 0.99 
  N 8 

 
10 10 10 10 10 

  
        PLT Mean 1136.13 

 
1096.10 1123.80 1114.30 1036.00 1075.30 

(K/uL) S.D. 201.06 
 

196.12 144.24 93.51 226.37 174.61 
  N 8 

 
10 10 10 10 10 

  
        MPV Mean 5.16 

 
5.08 5.21 4.98 4.89 4.89 

(fL) S.D. 0.40 
 

0.57 0.83 0.31 0.28 0.53 
  N 8 

 
10 10 10 10 10 

  
                 

 
a. Significantly different from 415 mg/kg dose group, P = 0.0006 
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Table I-2 

14-Day Individual Hematology (White Cell Data) 
Male Rats 

 
  Animal WBC NEU LYM MONO EOS BASO   
Dose ID (K/uL) (K/uL) (%N) (K/uL) (%L) (K/uL) (%M) (K/uL) (%E) (K/uL) (%B) Notes 

 
14-635 10.90 1.500 13.800 8.870 81.400 0.178 1.640 0.116 1.070 0.234 2.140 

 Corn Oil  14-639 13.60 2.720 20.000 10.700 78.700 0.032 0.239 0.059 0.433 0.085 0.627 
 Control 14-640 10.40 1.440 13.800 8.720 83.500 0.020 0.188 0.113 1.080 0.147 1.410 
 

 
14-657 ND ND ND ND ND ND ND ND ND ND ND Sample Clotted 

 
14-658 11.10 1.580 14.200 9.250 83.200 0.061 0.548 0.089 0.799 0.131 1.180 

 
 

14-673 7.67 1.580 20.600 5.800 75.500 0.036 0.463 0.118 1.540 0.144 1.880 
 

 
14-674 10.80 1.360 12.500 9.150 84.500 0.041 0.381 0.100 0.924 0.180 1.660 

 
 

14-687 11.80 2.540 21.500 8.680 73.200 0.183 1.540 0.105 0.886 0.339 2.860 
 

 
14-688 14.80 2.320 15.700 11.800 79.700 0.183 1.240 0.139 0.944 0.355 2.410 

 
 

Mean 11.38 1.88 16.51 9.12 79.96 0.09 0.78 0.10 0.96 0.20 1.77 
 

 
S.D. 2.14 0.551 3.597 1.738 4.017 0.075 0.596 0.024 0.310 0.099 0.711 

 
              
 

14-641 14.30 3.350 23.400 8.940 62.500 0.573 4.010 0.139 0.975 1.290 9.030 
 100 mg/kg 14-642 10.20 1.720 16.800 8.370 82.000 0.023 0.228 0.063 0.615 0.035 0.342 
 

 
14-645 11.20 2.440 21.700 8.570 76.400 0.018 0.158 0.074 0.656 0.120 1.070 

 
 

14-646 11.70 2.210 18.900 9.180 78.600 0.023 0.200 0.178 1.520 0.086 0.737 
 

 
14-653 13.60 2.170 16.000 11.200 82.100 0.053 0.391 0.122 0.894 0.077 0.567 

 
 

14-654 5.13 0.828 16.100 4.030 78.500 0.098 1.900 0.029 0.569 0.149 2.910 
 

 
14-663 12.70 1.800 14.200 10.700 83.800 0.024 0.187 0.039 0.304 0.195 1.530 

 
 

14-664 12.30 1.200 9.740 10.400 84.600 0.171 1.400 0.141 1.150 0.379 3.090 
 

 
14-677 15.60 1.860 12.000 13.200 84.500 0.194 1.250 0.115 0.737 0.242 1.560 

 
 

14-678 12.40 1.820 14.800 10.100 81.400 0.080 0.647 0.119 0.965 0.271 2.200 
 

 
Mean 11.91 1.940 16.364 9.469 79.440 0.126 1.037 0.102 0.839 0.284 2.304 

 
 

S.D. 2.84 0.686 4.148 2.396 6.553 0.169 1.210 0.048 0.342 0.368 2.544 
 

              
 

14-629 9.19 1.650 17.900 7.320 79.600 0.037 0.405 0.024 0.266 0.163 1.770 
 210 mg/kg 14-630 8.16 1.570 19.300 6.330 77.700 0.026 0.323 0.057 0.702 0.164 2.010 
 

 
14-649 11.10 2.680 24.100 7.470 67.200 0.482 4.340 0.052 0.471 0.436 3.920 

 
 

14-650 9.58 1.160 12.200 8.190 85.600 0.022 0.229 0.071 0.746 0.124 1.300 
 

 
14-665 15.30 1.870 12.200 13.000 85.000 0.069 0.448 0.058 0.376 0.309 2.010 

 
 

14-666 10.10 1.770 17.500 6.960 68.900 0.646 6.390 0.147 1.450 0.587 5.800 
 

 
14-675 5.41 0.939 17.400 4.250 78.600 0.055 1.010 0.023 0.420 0.139 2.560 

 
 

14-676 11.30 2.220 19.700 8.570 76.000 0.059 0.519 0.122 1.080 0.301 2.670 
 

 
14-683 12.80 2.340 18.200 10.000 78.000 0.117 0.910 0.085 0.660 0.286 2.230 

 
 

14-684 13.50 1.950 14.400 9.960 73.600 0.850 6.280 0.135 0.995 0.633 4.680 
 

 
Mean 10.64 1.815 17.290 8.205 77.020 0.236 2.085 0.077 0.717 0.314 2.895 

 
 

S.D. 2.83 0.526 3.616 2.391 5.991 0.306 2.544 0.044 0.368 0.184 1.440 
               

 
14-625 13.00 2.410 18.500 9.410 72.500 0.517 3.980 0.047 0.365 0.603 4.640 

 415 mg/kg 14-626 16.60 2.090 12.600 14.100 84.800 0.043 0.260 0.104 0.626 0.286 1.720 
 

 
14-633 16.10 2.530 15.800 12.800 80.000 0.140 0.872 0.187 1.160 0.355 2.210 

 
 

14-634 10.50 2.190 20.800 7.880 74.700 0.095 0.904 0.095 0.904 0.285 2.700 
 

 
14-643 11.20 2.040 18.300 8.900 79.700 0.011 0.095 0.085 0.762 0.134 1.200 

 
 

14-644 10.70 0.901 8.420 9.360 87.500 0.170 1.590 0.036 0.337 0.232 2.160 
 

 
14-667 14.80 2.660 18.000 11.900 80.300 0.026 0.174 0.094 0.635 0.135 0.909 

 
 

14-668 9.33 1.240 13.300 7.900 84.700 0.052 0.555 0.026 0.284 0.110 1.180 
 

 
14-681 11.90 1.950 16.400 9.670 81.400 0.016 0.134 0.102 0.863 0.139 1.170 

 
 

14-682 7.62 1.250 16.400 5.330 70.000 0.562 7.370 0.058 0.757 0.420 5.510 
 

 
Mean 12.18 1.926 15.852 9.725 79.560 0.163 1.593 0.083 0.669 0.270 2.340 

 
 

S.D. 2.93 0.599 3.575 2.588 5.636 0.205 2.341 0.046 0.280 0.157 1.562 
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  Animal WBC NEU LYM MONO EOS BASO  
Dose ID (K/uL) (K/uL) (%N) (K/uL) (%L) (K/uL) (%M) (K/uL) (%E) (K/uL) (%B) Notes 

 
14-655 11.30 1.910 16.800 9.170 80.900 0.031 0.271 0.040 0.350 0.189 1.670 

 830 mg/kg 14-656 10.50 2.130 20.200 6.780 64.400 0.893 8.480 0.141 1.340 0.593 5.630  
 14-661 11.40 1.670 14.600 9.150 80.400 0.179 1.580 0.062 0.546 0.324 2.840  
 14-662 10.00 1.880 18.800 7.790 77.700 0.087 0.865 0.091 0.911 0.175 1.740  
 14-669 7.69 0.869 11.300 6.550 85.100 0.025 0.327 0.051 0.668 0.200 2.600  
 14-670 11.90 1.680 14.100 9.960 83.800 0.031 0.261 0.092 0.773 0.126 1.060  
 14-679 13.00 2.800 21.600 8.330 64.200 1.040 8.000 0.090 0.696 0.705 5.440  
 14-680 17.40 1.970 11.400 12.800 73.600 1.510 8.670 0.155 0.892 0.957 5.510  
 14-685 14.90 2.960 19.900 11.800 78.900 0.025 0.168 0.075 0.505 0.085 0.570  
 14-686 10.30 1.100 10.700 8.930 87.000 0.039 0.379 0.074 0.724 0.127 1.240  
 Mean 11.84 1.897 15.940 9.126 77.600 0.386 2.900 0.087 0.741 0.348 2.830  
 S.D. 2.73 0.649 4.077 1.998 7.981 0.549 3.810 0.037 0.272 0.299 1.977  
              
 14-627 14.60 1.670 11.400 12.500 85.500 0.132 0.904 0.059 0.405 0.258 1.770  
1250 mg/kg 14-628 12.50 2.710 21.800 9.450 75.900 0.046 0.366 0.072 0.576 0.174 1.400 

 
 

14-631 13.70 1.890 13.800 11.300 82.300 0.017 0.127 0.163 1.190 0.358 2.610 
 

 
14-632 11.20 2.540 22.600 8.290 73.800 0.128 1.140 0.046 0.408 0.222 1.980 

 
 

14-637 14.10 2.220 15.700 11.600 81.700 0.026 0.182 0.156 1.100 0.180 1.270 
 

 
14-638 6.02 0.990 16.500 4.880 81.200 0.021 0.356 0.018 0.300 0.103 1.710 

 
 

14-651 8.93 1.930 21.600 6.770 75.800 0.041 0.464 0.055 0.618 0.135 1.510 
 

 
14-652 12.80 1.550 12.200 10.300 80.500 0.416 3.260 0.065 0.509 0.451 3.530 

 
 

14-671 8.06 1.980 24.500 4.890 60.600 0.617 7.650 0.121 1.500 0.461 5.710 
 

 
14-672 12.60 1.670 13.300 9.280 73.800 0.727 5.790 0.175 1.390 0.718 5.710 

 
 

Mean 11.45 1.915 17.340 8.926 77.110 0.217 2.024 0.093 0.800 0.306 2.720 
 

 
S.D. 2.86 0.498 4.841 2.699 7.026 0.269 2.674 0.056 0.448 0.192 1.710 
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Table I-3 

14-Day Individual Hematology (Red Cell Data) 
Male Rats 

 
  Animal RBC HGB HCT MCV MCH MCHC RDW PLT MPV   
Dose ID (M/uL) (g/dL) (%) (fL) (pg) (g/dL) (%) (K/uL) (fL) Notes 

 
14-635 7.88 16.50 47.5 60.3 20.9 34.7 15.1 1009.0 5.29 

 Corn Oil  14-639 7.50 16.20 47.4 63.2 21.5 34.1 16.4 1185.0 5.04 
 Control 14-640 7.50 16.70 47.6 63.5 22.3 35.1 15.4 1117.0 5.39 
 

 
14-657 ND ND ND ND ND ND ND ND ND Sample Clotted 

 
14-658 8.01 16.40 46.4 57.9 20.4 35.3 14.7 1006.0 5.08 

 
 

14-673 7.86 15.70 44.7 56.8 20.0 35.1 18.0 820.0 4.96 
 

 
14-674 7.64 16.00 45.2 59.2 20.9 35.4 15.6 1163.0 5.10 

 
 

14-687 8.02 17.10 47.5 59.3 21.3 36.0 15.9 1475.0 5.91 
 

 
14-688 8.32 17.20 49.3 59.2 20.7 34.9 15.7 1314.0 4.51 

 
 

Mean 7.84 16.48 46.95 59.93 21.00 35.08 15.85 1136.13 5.16 
 

 
S.D. 0.28 0.52 1.5 2.4 0.7 0.6 1.0 201.1 0.40 

 
            
 

14-641 7.31 15.20 43.8 59.9 20.8 34.8 17.3 751.0 5.82 
 100 mg/kg 14-642 8.09 16.90 50.0 61.8 20.9 33.8 16.5 873.0 5.00 
 

 
14-645 7.88 15.60 45.5 57.7 19.9 34.4 15.5 1178.0 4.44 

 
 

14-646 7.87 16.90 47.4 60.2 21.5 35.8 16.8 1342.0 5.09 
 

 
14-653 7.69 15.90 46.0 59.8 20.7 34.6 15.4 1202.0 6.27 

 
 

14-654 7.85 16.30 46.2 58.8 20.8 35.4 15.2 857.0 5.13 
 

 
14-663 7.47 16.30 46.5 62.3 21.8 35.1 17.0 1228.0 4.72 

 
 

14-664 8.33 16.50 47.5 57.0 19.9 34.9 15.0 1137.0 4.53 
 

 
14-677 8.17 16.90 49.9 61.1 20.8 33.9 16.4 1161.0 4.92 

 
 

14-678 8.10 16.60 47.4 58.5 20.5 35.0 16.8 1232.0 4.88 
 

 
Mean 7.88 16.31 47.0 59.7 20.8 34.8 16.2 1096.1 5.08 

 
 

S.D. 0.32 0.58 1.9 1.7 0.6 0.6 0.8 196.1 0.57 
 

            
 

14-629 7.98 16.30 47.4 59.4 20.4 34.4 17.0 989.0 5.00 
 210 mg/kg 14-630 7.40 15.10 42.8 57.8 20.4 35.2 14.9 930.0 4.75 
 

 
14-649 7.87 16.50 46.5 59.1 21.0 35.4 16.5 1061.0 4.99 

 
 

14-650 8.43 17.20 48.9 58.0 20.4 35.1 16.2 1235.0 5.02 
 

 
14-665 7.64 16.30 46.7 61.2 21.3 34.8 17.1 1082.0 4.61 

 
 

14-666 8.89 17.90 50.4 56.7 20.2 35.6 17.0 1435.0 7.43 
 

 
14-675 7.62 15.60 45.2 59.4 20.4 34.4 17.2 1103.0 4.92 

 
 

14-676 7.57 16.20 45.4 60.0 21.4 35.7 16.6 1087.0 5.73 
 

 
14-683 8.41 18.10 50.2 59.7 21.5 36.1 16.6 1237.0 4.89 

 
 

14-684 8.28 17.50 49.8 60.1 21.1 35.1 16.4 1079.0 4.78 
 

 
Mean 8.01 16.67 47.3 59.1 20.8 35.2 16.6 1123.8 5.21 

 
 

S.D. 0.48 0.98 2.5 1.3 0.5 0.5 0.7 144.2 0.83 
 

             14-625 7.87 16.40 47.5 60.4 20.9 34.6 17.0 1141.0 5.38  
415 mg/kg 14-626 8.07 16.90 49.1 60.9 21.0 34.5 17.4 1122.0 4.76  

 
14-633 7.91 16.50 48.3 61.0 20.9 34.2 16.5 1114.0 5.12 

 
 

14-634 7.72 17.10 48.3 62.6 22.1 35.4 17.0 1207.0 4.92 
 

 
14-643 8.47 16.70 48.0 56.7 19.8 34.9 17.4 1147.0 4.80 

 
 

14-644 8.18 17.20 49.5 60.5 21.0 34.7 14.6 1027.0 4.73 
 

 
14-667 7.90 16.30 46.5 58.9 20.6 35.1 16.0 1011.0 5.08 

 
 

14-668 8.98 19.50 54.4 60.5 21.8 35.9 16.4 1140.0 5.50 
 

 
14-681 7.81 16.70 46.4 59.4 21.4 35.9 17.0 1274.0 5.02 

 
 

14-682 7.86 16.50 46.5 59.3 21.0 35.4 16.4 960.0 4.50 
 

 
Mean 8.08 16.98 48.5 60.0 21.1 35.1 16.6 1114.3 4.98 

 
 

S.D. 0.38 0.93 2.4 1.6 0.6 0.6 0.8 93.5 0.31 
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  Animal RBC HGB HCT MCV MCH MCHC RDW PLT MPV 
 Dose ID (M/uL) (g/dL) (%) (fL) (pg) (g/dL) (%) (K/uL) (fL) Notes 

 14-655 7.84 17.20 48.2 61.5 22.0 35.8 18.4 1253.0 4.84  
830 mg/kg 14-656 7.85 17.90 51.3 65.3 22.8 34.9 14.2 1110.0 5.29  
 14-661 8.43 17.60 49.9 59.2 20.9 35.3 17.8 1176.0 4.95  
 14-662 9.81 19.90 56.0 57.1 20.2 35.4 16.7 430.0 5.14  
 14-669 8.47 17.20 48.5 57.3 20.4 35.5 16.8 1156.0 4.63  
 14-670 7.42 15.90 45.3 61.1 21.4 35.0 16.8 1076.0 4.76  
 14-679 7.53 15.50 44.9 59.6 20.6 34.6 15.5 1081.0 4.81  
 14-680 7.63 16.40 47.4 62.1 21.6 34.7 16.8 1074.0 5.25  
 14-685 8.73 17.90 50.5 57.9 20.5 35.4 15.9 1001.0 4.83  
 14-686 7.91 17.90 51.2 64.7 22.7 35.0 16.7 1003.0 4.38  
 Mean 8.16 17.34 49.3 60.6 21.3 35.2 16.6 1036.0 4.89  
 S.D. 0.72 1.24 3.3 2.9 0.9 0.4 1.2 226.4 0.28  
            
 14-627 8.43 17.70 50.8 60.3 21.0 34.9 17.9 980.0 5.80  
1250 mg/kg 14-628 8.28 17.00 48.6 58.7 20.5 35.0 16.8 1259.0 4.59 

 
 

14-631 7.82 15.50 45.2 57.8 19.9 34.4 15.6 853.0 4.32 
 

 
14-632 9.16 18.10 52.9 57.7 19.8 34.3 17.6 1065.0 4.84 

 
 

14-637 7.44 14.80 43.1 57.9 19.9 34.3 16.8 1057.0 4.33 
 

 
14-638 7.99 15.50 44.4 55.6 19.4 34.8 17.6 1166.0 4.41 

 
 

14-651 8.68 17.70 50.7 58.4 20.4 34.9 15.9 1118.0 5.03 
 

 
14-652 7.77 15.10 44.2 56.8 19.5 34.3 18.0 949.0 4.94 

 
 

14-671 7.82 16.10 46.1 58.9 20.6 34.9 16.2 885.0 5.73 
 

 
14-672 7.71 15.50 43.6 56.6 20.1 35.5 18.6 1421.0 4.88 

 
 

Mean 8.11 16.30 47.0 57.9 20.1 34.7 17.1 1075.3 4.89 
 

 
S.D. 0.52 1.22 3.5 1.3 0.5 0.4 1.0 174.6 0.53 
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Table I-4 

14-Day Hematology Summary 
Female Rats 

 

  
Corn Oil 
Control  

MeNQ in Corn Oil 
      100  mg/kg 210 mg/kg 415 mg/kg 830 mg/kg 1250 mg/kg 
WBC Mean 4.75 

 
7.72 7.66 7.49 7.53 9.06 

(K/uL) S.D. 1.77 
 

2.69 3.73 2.69 2.83 3.90 
  N 10 

 
10 10 10 10 10 

  
        NEU Mean 0.80 

 
1.04 1.08 0.87 0.97 0.98 

(K/uL) S.D. 0.35 
 

0.58 0.48 0.36 0.56 0.45 
  N 10 

 
10 10 10 10 10 

  
        NEU Mean 17.41 

 
13.37 15.43 11.54 12.45 12.12 

(%N) S.D. 4.77 
 

4.29 5.23 2.98 3.45 7.50 
  N 10 

 
10 10 10 10 10 

  
        LYM Mean 3.65 

 
6.36 6.25 6.42 6.29 7.40 

(K/uL) S.D. 1.43 
 

2.18 3.24 2.20 2.25 4.31 
  N 10 

 
10 10 10 10 10 

  
        LYM Mean 76.21 

 
82.55 79.51 84.43a 83.98a 84.03a 

(%L) S.D. 4.43 
 

3.56 6.88 2.88 3.66 7.02 
  N 10 

 
10 10 10 10 10 

  
        MONO Mean 0.11 

 
0.06 0.07 0.06 0.04 0.06 

(K/uL) S.D. 0.14 
 

0.06 0.04 0.04 0.03 0.04 
  N 10 

 
10 10 10 10 10 

  
        MONO Mean 2.20 

 
0.78 1.53 0.83 0.50 0.70 

(%M) S.D. 2.34 
 

0.57 1.80 0.49 0.30 0.48 
  N 10 

 
10 10 10 10 10 

  
        EOS Mean 0.06 

 
0.08 0.10 0.07 0.06 0.08 

(K/uL) S.D. 0.03 
 

0.05 0.07 0.03 0.03 0.05 
  N 10 

 
10 10 10 10 10 

  
        EOS Mean 1.10 

 
1.08 1.13 0.93 0.84 0.90 

(%E) S.D. 0.37 
 

0.68 0.41 0.26 0.27 0.44 
  N 10 

 
10 10 10 10 10 

         
BASO Mean 0.14 

 
0.18 0.17 0.16 0.16 0.21 

(K/uL) S.D. 0.11 
 

0.13 0.11 0.06 0.07 0.15 
  N 10 

 
10 10 10 10 10 

  
        BASO Mean 3.06 

 
2.23 2.40 2.11 2.25 2.24 

(%B) S.D. 1.82 
 

1.26 1.04 1.00 0.81 1.02 
  N 10 

 
10 10 10 10 10 

  
        RBC Mean 8.12 

 
8.31 8.31 7.84 8.22 8.15 

(M/uL) S.D. 0.46 
 

0.62 0.47 0.44 0.62 0.31 
  N 10 

 
10 10 10 10 10 

  
        HGB Mean 16.53 

 
17.18 17.11 16.48 16.74 16.51 

(g/dL) S.D. 0.89 
 

0.84 0.83 1.16 1.27 0.78 
  N 10 

 
10 10 10 10 10 

  
        HCT Mean 46.81 

 
48.63 48.43 46.46 47.48 46.69 

(%) S.D. 2.58 
 

2.66 2.29 3.31 3.51 1.88 
  N 10 

 
10 10 10 10 10 
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         MCV Mean 57.67 
 

58.58 58.29 59.24 57.85 57.33 
(fL) S.D. 1.04 

 
1.74 1.38 2.22 2.74 1.34 

  N 10 
 

10 10 10 10 10 
  Corn Oil 

Control 
 MeNQ in Corn Oil 

     100  mg/kg 210 mg/kg 415 mg/kg 830 mg/kg 1250 mg/kg 
MCH Mean 20.35  20.70 20.59 21.02 20.39 20.28 
(pg) S.D. 0.33  0.67 0.72 0.83 0.97 0.58 
  N 10  10 10 10 10 10 
          
MCHC Mean 35.32  35.34 35.34 35.52 35.26 35.33 
(g/dL) S.D. 0.37  0.67 0.63 0.49 0.49 0.45 
  N 10  10 10 10 10 10 
          
RDW Mean 15.32  15.53 15.63 15.36 15.52 15.86 
(%) S.D. 0.40  0.96 0.83 0.49 0.91 1.35 
  N 10  10 10 10 10 10 
          
PLT Mean 1078.80  1175.10 1005.70 1136.30 1156.40 1150.70 
(K/uL) S.D. 232.58  124.45 214.20 127.90 182.45 190.64 
  N 10  10 10 10 10 10 
         
MPV Mean 5.23  5.21 5.11 5.04 4.90 5.18 
(fL) S.D. 0.48  0.49 0.39 0.28 0.32 0.48 
  N 10  10 10 10 10 10 
         

a Significantly different from control, P = 0.002 
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Table I-5 
14-Day Individual Hematology (White Cell Data) 

Female Rats 
 

  Animal WBC NEU LYM MONO EOS BASO  
Dose ID (K/uL) (K/uL) (%N) (K/uL) (%L) (K/uL) (%M) (K/uL) (%E) (K/uL) (%B) Notes 

 
14-694 6.72 0.95 14.10 4.88 72.60 0.43 6.40 0.09 1.41 0.37 5.50  

Corn Oil  14-695 4.60 0.50 11.00 3.47 75.50 0.27 5.78 0.05 1.07 0.31 6.71  
Control 14-700 2.20 0.48 21.90 1.60 73.00 0.03 1.15 0.01 0.30 0.08 3.61  

 
14-701 2.62 0.56 21.40 1.86 70.90 0.11 4.23 0.02 0.89 0.07 2.54  

 
14-716 3.06 0.61 19.90 2.31 75.50 0.03 1.06 0.02 0.77 0.08 2.74  

 
14-717 4.06 0.68 16.70 3.21 78.90 0.05 1.10 0.06 1.52 0.07 1.74  

 
14-730 7.06 0.95 13.40 5.86 83.00 0.04 0.52 0.08 1.12 0.14 1.96  

 
14-731 6.31 1.66 26.30 4.48 71.00 0.05 0.71 0.09 1.37 0.04 0.56  

 
14-732 6.24 0.94 15.00 5.03 80.50 0.05 0.81 0.08 1.34 0.15 2.34  

 
14-733 4.63 0.67 14.40 3.76 81.20 0.01 0.20 0.06 1.24 0.14 2.94  

 
Mean 4.75 0.80 17.41 3.65 76.21 0.11 2.20 0.06 1.10 0.14 3.06  

 
S.D. 2.69 0.58 4.29 2.18 3.56 0.06 0.57 0.05 0.68 0.13 1.26  

             
 

 
14-692 6.07 0.67 11.00 5.18 85.30 0.03 0.43 0.05 0.82 0.15 2.48  

100 mg/kg 14-693 3.64 0.67 18.40 2.87 78.80 0.02 0.50 0.08 2.27 0.00 0.06  

 
14-702 6.14 0.73 11.80 5.08 82.80 0.10 1.68 0.02 0.26 0.21 3.46  

 
14-703 4.08 0.50 12.30 3.41 83.50 0.03 0.83 0.05 1.10 0.09 2.31  

 
14-714 10.30 2.02 19.60 8.10 78.60 0.03 0.29 0.05 0.52 0.10 0.95  

 
14-715 7.22 0.77 10.70 6.20 85.90 0.02 0.32 0.06 0.88 0.16 2.25  

 
14-740 10.80 2.16 20.00 8.23 76.20 0.18 1.64 0.13 1.18 0.11 0.99  

 
14-741 8.30 1.00 12.10 6.87 82.80 0.05 0.58 0.19 2.27 0.19 2.29  

 
14-742 10.50 0.95 9.05 8.92 84.60 0.15 1.37 0.10 0.92 0.43 4.05  

 
14-743 10.10 0.88 8.78 8.74 87.00 0.02 0.21 0.06 0.57 0.35 3.46  

 
Mean 7.72 1.04 13.37 6.36 82.55 0.06 0.78 0.08 1.08 0.18 2.23  

 
S.D. 1.77 0.35 4.77 1.43 4.43 0.14 2.34 0.03 0.37 0.11 1.82  

             
 

 
14-690 8.64 0.94 10.90 7.21 83.40 0.13 1.52 0.08 0.98 0.28 3.23  

210 mg/kg 14-691 2.69 0.41 15.20 2.09 77.90 0.09 3.48 0.02 0.90 0.07 2.45  

 
14-718 2.12 0.58 27.30 1.31 61.70 0.13 5.92 0.02 1.05 0.09 4.04  

 
14-719 11.50 1.40 12.20 9.41 82.20 0.10 0.89 0.17 1.48 0.37 3.21  

 
14-744 9.99 1.95 19.50 7.74 77.50 0.08 0.75 0.07 0.74 0.15 1.48  

 
14-745 9.21 1.08 11.80 7.61 82.60 0.08 0.83 0.15 1.57 0.30 3.21  

 
14-746 9.38 1.38 14.70 7.69 82.00 0.03 0.30 0.10 1.11 0.18 1.87  

 
14-747 12.70 1.23 9.68 11.10 87.20 0.03 0.23 0.24 1.89 0.13 1.01  

 
14-748 6.87 1.28 18.60 5.42 78.90 0.04 0.55 0.07 1.03 0.07 0.98  

 
14-749 3.52 0.51 14.40 2.87 81.70 0.03 0.82 0.02 0.53 0.09 2.55  

 
Mean 7.66 1.08 15.43 6.25 79.51 0.07 1.53 0.10 1.13 0.17 2.40  

 
S.D. 3.73 0.48 5.23 3.24 6.88 0.04 1.80 0.07 0.41 0.11 1.04  

             
 

 
14-708 ND 1.01 12.00 7.06 84.00 0.08 0.95 0.06 0.75 0.20 2.37  

415 mg/kg 14-709 7.78 1.20 15.40 6.32 81.20 0.06 0.73 0.10 1.25 0.11 1.41  

 
14-710 7.59 0.64 8.36 6.71 88.50 0.03 0.36 0.06 0.80 0.15 0.20  

 
14-711 5.17 0.84 16.20 4.16 80.40 0.03 0.60 0.03 0.56 0.12 2.22  

 
14-720 9.00 0.96 10.60 7.69 85.40 0.04 0.42 0.09 1.04 0.23 2.55  

 
14-721 1.95 0.22 11.50 1.63 83.20 0.02 1.19 0.02 0.80 0.07 3.35  

 
14-722 9.06 0.97 10.70 7.81 86.20 0.03 0.33 0.06 0.66 0.19 2.11  

 
14-723 7.38 0.45 6.04 6.55 88.80 0.09 1.20 0.10 1.38 0.19 2.62  

 
14-728 7.85 0.94 12.00 6.43 81.90 0.15 1.88 0.08 0.96 0.26 3.31  

 
14-729 11.60 1.46 12.60 9.80 84.70 0.07 0.61 0.13 1.10 0.11 0.95  

 
Mean 7.49 0.87 11.54 6.42 84.43 0.06 0.83 0.07 0.93 0.16 2.11  

 
S.D. 2.69 0.36 2.98 2.20 2.88 0.04 0.49 0.03 0.26 0.06 1.00  
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  Animal WBC NEU LYM MONO EOS BASO  
Dose ID (K/uL) (K/uL) (%N) (K/uL) (%L) (K/uL) (%M) (K/uL) (%E) (K/uL) (%B) Notes 
 14-698 7.06 0.83 11.70 5.95 84.40 0.02 0.28 0.07 0.95 0.19 2.68  
830 mg/kg 14-699 5.45 0.45 8.16 4.82 88.40 0.02 0.35 0.05 0.97 0.12 2.10  
 14-704 6.22 0.67 10.70 5.26 84.60 0.06 1.01 0.08 1.23 0.16 2.52  
 14-705 11.10 2.12 19.10 8.51 76.40 0.11 0.98 0.09 0.82 0.30 2.72  
 14-712 5.65 0.81 14.40 4.73 83.80 0.02 0.30 0.04 0.76 0.05 0.81  
 14-713 10.40 1.22 11.70 8.88 85.40 0.05 0.47 0.13 1.25 0.12 1.16  
 14-726 5.04 0.63 12.50 4.24 84.20 0.03 0.57 0.02 0.48 0.11 2.26  
 14-727 6.53 0.47 7.21 5.82 89.20 0.02 0.26 0.04 0.56 0.18 2.80  
 14-736 12.80 1.78 14.00 10.60 83.00 0.08 0.60 0.07 0.51 0.24 1.86  
 14-737 5.05 0.76 15.00 4.06 80.40 0.01 0.16 0.04 0.87 0.18 3.56  
 Mean 7.53 0.97 12.45 6.29 83.98 0.04 0.50 0.06 0.84 0.16 2.25  
 S.D. 2.83 0.56 3.45 2.25 3.66 0.03 0.30 0.03 0.27 0.07 0.81  
              

 
14-696 5.89 1.60 27.20 4.17 70.80 0.03 0.46 0.04 0.59 0.06 0.94  

1250 mg/kg 14-697 7.40 1.70 22.90 5.55 75.00 0.04 0.48 0.04 0.51 0.08 1.12  

 
14-706 8.38 1.07 12.70 6.77 80.80 0.16 1.91 0.16 1.88 0.22 2.66  

 
14-707 5.54 0.48 8.58 4.82 86.90 0.04 0.68 0.05 0.82 0.17 3.00  

 
14-724 13.00 0.84 6.47 11.80 90.20 0.08 0.65 0.16 1.21 0.20 1.50  

 
14-725 4.45 0.31 6.98 0.39 88.20 0.03 0.56 0.05 1.04 0.15 3.26  

 
14-734 15.80 0.89 5.63 14.10 89.50 0.07 0.42 0.11 0.71 0.60 3.78  

 
14-735 7.14 0.74 10.30 6.20 86.90 0.03 0.45 0.07 0.93 0.10 1.42  

 
14-738 14.10 0.83 5.85 13.00 91.80 0.05 0.33 0.04 0.31 0.24 1.67  

 
14-739 8.93 1.31 14.60 7.16 80.20 0.10 1.10 0.09 0.98 0.27 3.07  

 
Mean 9.06 0.98 12.12 7.40 84.03 0.06 0.70 0.08 0.90 0.21 2.24  

 
S.D. 3.90 0.45 7.50 4.31 7.02 0.04 0.48 0.05 0.44 0.15 1.02  
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Table I-6 
14-Day Individual Hematology Data (Red Cell Data) 

Female Rats 
 

  Animal RBC HGB HCT MCV MCH MCHC RDW PLT MPV   
Dose ID (M/uL) (g/dL) (%) (fL) (pg) (g/dL) (%) (K/uL) (fL) Notes 

 
14-694 7.78 16.00 45.30 58.30 20.50 35.20 15.20 1127.00 5.24 

 Corn Oil  14-695 8.57 17.20 49.00 57.20 20.00 35.10 15.60 1091.00 5.33 
 Control 14-700 7.78 15.60 44.20 56.80 20.00 35.30 15.40 1197.00 4.56 
 

 
14-701 7.44 15.30 43.10 57.90 20.50 35.40 14.80 856.00 5.44 

 
 

14-716 8.44 16.90 48.40 57.40 20.10 35.00 15.30 1087.00 5.01 
 

 
14-717 7.93 15.80 44.90 56.70 20.00 35.30 15.70 1148.00 5.24 

 
 

14-730 8.95 18.20 51.20 57.40 20.40 35.60 15.20 1327.00 5.19 
 

 
14-731 7.86 16.50 47.30 60.20 21.00 34.90 15.00 562.00 6.29 

 
 

14-732 8.45 17.30 49.10 58.00 20.40 35.20 16.10 1024.00 4.60 
 

 
14-733 8.02 16.50 45.60 56.80 20.60 36.20 14.90 1369.00 5.36 

 
 

Mean 8.12 16.53 46.81 57.67 20.35 35.32 15.32 1078.80 5.23 
 

 
S.D. 0.62 0.84 2.66 1.74 0.67 0.67 0.96 124.45 0.49 

 
            
 

14-692 8.61 17.90 50.70 58.90 20.80 35.30 14.60 1095.00 5.47 
 100 mg/kg 14-693 9.53 18.80 54.50 57.10 19.70 34.50 16.80 1363.00 4.54 
 

 
14-702 8.22 16.70 48.70 59.20 20.30 34.40 16.10 1087.00 5.98 

 
 

14-703 7.96 16.60 47.60 59.80 20.90 35.00 14.80 1074.00 4.78 
 

 
14-714 7.59 16.50 45.20 59.50 21.70 36.40 15.00 1249.00 5.81 

 
 

14-715 8.98 17.60 48.90 54.50 19.60 35.90 16.80 1339.00 5.06 
 

 
14-740 8.28 17.10 48.60 58.70 20.70 35.20 16.50 1303.00 4.78 

 
 

14-741 8.33 17.30 48.30 58.00 20.80 35.90 15.60 1049.00 5.46 
 

 
14-742 8.19 17.50 48.60 59.40 21.30 35.90 14.80 1060.00 5.39 

 
 

14-743 7.45 15.80 45.20 60.70 21.20 34.90 14.30 1132.00 4.80 
 

 
Mean 8.31 17.18 48.63 58.58 20.70 35.34 15.53 1175.10 5.21 

 
 

S.D. 0.46 0.89 2.58 1.04 0.33 0.37 0.40 232.58 0.48 
 

            
 

14-690 8.17 17.10 49.20 60.20 20.90 34.70 16.40 1052.00 5.73 
 210 mg/kg 14-691 8.94 17.50 50.50 56.50 19.60 34.80 15.50 1218.00 4.53 
 

 
14-718 8.39 16.20 47.40 56.50 19.30 34.20 14.80 1059.00 4.85 

 
 

14-719 7.70 16.00 45.10 58.50 20.80 35.50 14.20 1050.00 4.83 
 

 
14-744 8.38 18.10 50.10 59.70 21.50 36.10 16.00 1278.00 5.59 

 
 

14-745 7.88 16.80 47.10 59.80 21.30 35.60 14.80 933.00 5.16 
 

 
14-746 8.90 18.10 51.70 58.10 20.30 35.00 16.90 608.00 5.52 

 
 

14-747 8.82 17.90 50.00 56.70 20.30 35.80 15.80 695.00 5.07 
 

 
14-748 8.21 17.40 48.30 58.80 21.20 36.00 15.70 995.00 4.87 

 
 

14-749 7.72 16.00 44.90 58.10 20.70 35.70 16.20 1169.00 4.94 
 

 
Mean 8.31 17.11 48.43 58.29 20.59 35.34 15.63 1005.70 5.11 

 
 

S.D. 0.47 0.83 2.29 1.38 0.72 0.63 0.83 214.20 0.39 
              

 14-708 7.94 17.20 49.00 61.70 21.70 35.20 15.90 1311.00 4.79  
415 mg/kg 14-709 7.52 15.80 44.70 59.40 21.10 35.50 14.80 1196.00 4.95 

 
 

14-710 7.42 14.40 41.20 55.60 19.40 34.80 15.50 1305.00 5.20 
 

 
14-711 8.64 17.60 49.80 57.60 20.30 35.30 16.00 1032.00 4.67 

 
 

14-720 7.75 17.20 47.70 61.60 22.10 36.00 15.60 905.00 5.37 
 

 
14-721 7.49 15.50 42.80 57.20 20.70 36.60 14.60 1211.00 5.01 

 
 

14-722 7.92 16.70 46.80 59.10 21.10 35.60 15.40 1121.00 5.60 
 

 
14-723 8.40 18.30 52.00 61.90 21.80 35.20 15.10 1041.00 4.89 

 
 

14-728 7.28 15.70 44.30 60.80 21.60 35.60 14.90 1170.00 4.92 
 

 
14-729 8.06 16.40 46.30 57.50 20.40 35.40 15.80 1071.00 5.00 

 
 

Mean 7.84 16.48 46.46 59.24 21.02 35.52 15.36 1136.30 5.04 
 

 
S.D. 0.44 1.16 3.31 2.22 0.83 0.49 0.49 127.90 0.28 
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   Animal RBC HGB HCT MCV MCH MCHC RDW PLT MPV   

Dose ID (M/uL) (g/dL) (%) (fL) (pg) (g/dL) (%) (K/uL) (fL) Notes 
 14-698 7.94 15.10 42.90 54.00 19.00 35.20 14.90 1098.00 5.55  

830 mg/kg 14-699 8.63 17.10 48.50 56.20 19.80 35.20 15.40 1136.00 4.57  
 14-704 8.19 16.50 47.20 57.70 20.10 34.90 15.30 815.00 4.91  
 14-705 7.84 15.20 43.40 55.40 19.40 35.10 15.20 950.00 5.04  
 14-712 8.51 17.10 48.30 56.80 20.10 35.40 15.20 1211.00 4.56  
 14-713 7.78 16.50 48.30 62.00 21.20 34.20 14.30 1371.00 4.89  
 14-726 7.84 17.20 48.60 62.00 21.90 35.40 17.10 1221.00 4.49  
 14-727 9.28 19.30 54.20 58.40 20.80 35.60 15.70 1249.00 4.82  
 14-736 8.94 17.80 50.10 56.00 19.90 35.50 17.10 1422.00 4.97  
 14-737 7.21 15.60 43.30 60.00 21.70 36.10 15.00 1091.00 5.19  
 Mean 8.22 16.74 47.48 57.85 20.39 35.26 15.52 1156.40 4.90  
 S.D. 0.62 1.27 3.51 2.74 0.97 0.49 0.91 182.45 0.32  
            

 
14-696 8.33 17.00 47.20 56.70 20.40 35.90 16.50 1387.00 5.18 

 1250 mg/kg 14-697 8.20 15.90 45.60 55.70 19.40 34.80 16.10 1025.00 5.30 
 

 
14-706 8.78 17.90 50.40 57.40 20.40 35.50 16.50 1061.00 3.95 

 
 

14-707 7.71 16.00 45.60 59.10 20.80 35.20 13.90 1075.00 4.89 
 

 
14-724 7.92 15.70 45.50 57.50 19.80 34.40 14.50 832.00 5.34 

 
 

14-725 8.17 16.80 47.30 57.90 20.60 35.50 14.40 1204.00 5.12 
 

 
14-734 8.43 17.30 48.70 57.70 20.50 35.50 18.30 1323.00 5.37 

 
 

14-735 8.06 16.30 46.00 57.00 20.30 35.50 15.70 1408.00 5.62 
 

 
14-738 7.91 16.80 46.90 59.30 21.20 35.80 15.60 963.00 5.46 

 
 

14-739 7.95 15.40 43.70 55.00 19.40 35.20 17.10 1229.00 5.56 
 

 
Mean 8.15 16.51 46.69 57.33 20.28 35.33 15.86 1150.70 5.18 

 
 

S.D. 0.31 0.78 1.88 1.34 0.58 0.45 1.35 190.64 0.48 
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APPENDIX J 
SUMMARY OF 14-DAY PROTHROMBIN TIMES AND INDIVIDUAL DATA 

Protocol No: 30-14-07-01 
Effects of Acute and Subacute Oral Methylnitroguanidine (MeNQ) Exposure to Rats (Rattus norvegicus) 

 
 

Table J-1 
14-Day Prothrombin Time Summary  

Male Rats 
 

  Corn Oil 
Control 

 
MeNQ in Corn Oil 

      100  mg/kg 210 mg/kg 415 mg/kg 830 mg/kg 1250 mg/kg 

Average Mean 9.77 
 

9.66 9.71 9.67 9.48 9.70 
PT S.D. 0.39 

 
0.40 0.33 0.26 0.33 0.22 

  N 7 
 

10 10 10 10 10 
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Table J-2 

14-Day Individual Prothrombin Time 
Male Rats 

 
  Animal PT   
Dose ID (sec) Notes 

 
14-635 9.5 

 Corn Oil  14-639 10.15 
 Control 14-640 9.85 
 

 
14-657 ND Sample clotted 

 
14-658 9.4 

 
 

14-673 9.7 
 

 
14-674 ND Sample clotted 

 
14-687 10.4 

 
 

14-688 9.4 
 

 
Mean 9.77 

 
 

S.D. 0.39 
 

    
 

14-641 8.8 
 100 mg/kg 14-642 9.55 
 

 
14-645 9.45 

 
 

14-646 10 
 

 
14-653 9.65 

 
 

14-654 9.4 
 

 
14-663 9.95 

 
 

14-664 10.25 
 

 
14-677 9.7 

 
 

14-678 9.8 
 

 
Mean 9.66 

 
 

S.D. 0.40 
 

    
 

14-629 9.35 
 210 mg/kg 14-630 9.4 
 

 
14-649 10.3 

 
 

14-650 9.4 
 

 
14-665 9.85 

 
 

14-666 10.1 
 

 
14-675 9.55 

 
 

14-676 9.5 
 

 
14-683 9.65 

 
 

14-684 9.95 
 

 
Mean 9.71 

 
 

S.D. 0.33 
     

 14-625 10.05  
415 mg/kg 14-626 9.7 

 
 

14-633 9.9 
 

 
14-634 9.85 

 
 

14-643 9.85 
 

 
14-644 9.45 

 
 

14-667 9.6 
 

 
14-668 9.65 

 
 

14-681 9.35 
 

 
14-682 9.25 

 
 

Mean 9.67 
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S.D. 0.26 

 
      Animal PT   

Dose ID (sec) Notes 
 14-655 8.95  
830 mg/kg 14-656 9.5 

 
 

14-661 9.4 
 

 
14-662 9.7 

 
 

14-669 9.15 
 

 
14-670 9.45 

 
 

14-679 9.8 
 

 
14-680 9.1 

 
 

14-685 9.75 
 

 
14-686 9.95 

 
 

Mean 9.48 
 

 
S.D. 0.33 

 
    
 

14-627 9.5 
 1250 mg/kg 14-628 9.5 

 
 

14-631 9.45 
 

 
14-632 10 

 
 

14-637 9.7 
 

 
14-638 9.65 

 
 

14-651 9.8 
 

 
14-652 10.1 

 
 

14-671 9.5 
 

 
14-672 9.8 

 
 

Mean 9.70 
 

 
S.D. 0.22 

     
 
 
 
 

Table J-3 
14-Day Prothrombin Time Summary 

Female Rats 
 

  Corn Oil 
Control 

 
MeNQ in Corn Oil 

      
100  

mg/kg 
210 

mg/kg 
415 

mg/kg 
830 

mg/kg 
1250 
mg/kg 

Average Mean 9.29 
 

9.31 9.16 9.57 9.36 9.24 
PT S.D. 0.36 

 
0.46 0.31 1.30 0.20 0.21 

  N 10 
 

10 10 10 10 10 
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Table J-4 
Individual Prothrombin Time Data 

Female Rats 
 

 
Animal PT 

 Dose ID (sec) Notes 

 
14-694 9.9 

 Corn Oil 14-695 9.65 
 Control 14-700 9.1 
 

 
14-701 9.1 

 
 

14-716 9.45 
 

 
14-717 9.4 

 
 

14-730 8.65 
 

 
14-731 9.05 

 
 

14-732 9.5 
 

 
14-733 9.1 

 
 

Mean 9.29 
 

 
S.D. 0.36 

 
    
 

14-692 9.55 
 100 mg/kg 14-693 9.6 
 

 
14-702 9.55 

 
 

14-703 9.65 
 

 
14-714 8.5 

 
 

14-715 9.2 
 

 
14-740 9.85 

 
 

14-741 9.6 
 

 
14-742 8.75 

 
 

14-743 8.85 
 

 
Mean 9.31 

 
 

S.D. 0.46 
 

    
 

14-690 8.95 
 210 mg/kg 14-691 9.5 
 

 
14-718 9.5 

 
 

14-719 9.2 
 

 
14-744 9.45 

 
 

14-745 8.85 
 

 
14-746 8.7 

 
 

14-747 8.8 
 

 
14-748 9.3 

 
 

14-749 9.3 
 

 
Mean 9.16 

 
 

S.D. 0.31 
     

 14-708 9.7  
415 mg/kg 14-709 9.2 

 
 

14-710 9.5 
 

 
14-711 9.2 

 
 

14-720 13.15 
 

 
14-721 9.3 

 
 

14-722 8.6 
 

 
14-723 8.65 

 
 

14-728 9.1 
 

 
14-729 9.25 

 
 

Mean 9.57 
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S.D. 1.30 

 
     Animal PT  

Dose ID (sec) Notes 
 14-698 9.7  

830 mg/kg 14-699 9.1  

 
14-704 9.25 

 
 

14-705 9.4 
 

 
14-712 9.3 

 
 

14-713 9.1 
 

 
14-726 9.4 

 
 

14-727 9.35 
 

 
14-736 9.3 

 
 

14-737 9.65 
 

 
Mean 9.36 

 
 

S.D. 0.20 
 

 
 

  
 

14-696 9.05 
 1250 mg/kg 14-697 9 
 

 
14-706 9.25 

 
 

14-707 9.25 
 

 
14-724 9.6 

 
 

14-725 9.3 
 

 
14-734 9.05 

 
 

14-735 9.1 
 

 
14-738 9.2 

 
 

14-739 9.55 
 

 
Mean 9.24 

 
 

S.D. 0.21 
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APPENDIX K 

SUMMARY OF 14-DAY ORGAN WEIGHTS AND WEIGHT RATIOS 
Protocol No: 30-14-07-01 

Effects of Acute and Subacute Oral Methylnitroguanidine (MeNQ) Exposure to Rats (Rattus norvegicus) 
 
 

Table K-1 
Summary Absolute Organ Weight 

Male Rats 
 

  
Corn Oil 
Control  

MeNQ in Corn Oil 
      100  mg/kg 210 mg/kg 415 mg/kg 830 mg/kg 1250 mg/kg 
Body weight Mean 374.3 

 
376.9 361.26 370.45 387.17 362.11 

  S.D. 27.3 
 

27.11 20.5 25.24 25.66 23.96 
  N 9 

 
10 10 10 10 10 

  
        Adrenals Mean 0.053 

 
0.056 0.056 0.055 0.055 0.051 

  S.D. 0.015 
 

0.072 0.009 0.012 0.012 0.007 
  N 9 

 
10 10 10 10 10 

  
        Brain Mean 2.13 

 
2.14 2.2 2.11 2.19 2.11 

  S.D. 0.118 
 

0.086 0.098 0.089 0.055 0.083 
  N 9 

 
10 10 10 10 10 

  
        Heart Mean 1.4 

 
1.42 1.43 1.4 1.46 1.3 

  S.D. 0.127 
 

0.154 0.158 0.18 0.139 0.104 
  N 9 

 
10 10 10 10 10 

  
        Kidneys Mean 2.71 

 
2.58 2.63 2.5 2.74 2.72 

  S.D. 0.311 
 

0.308 0.179 0.293 0.218 0.276 
  N 9 

 
10 10 10 10 10 

  
        Epididymides Mean 0.893 

 
0.846 0.893 0.86 0.854 0.852 

  S.D. 0.094 
 

0.069 0.065 0.108 0.081 0.108 
  N 9 

 
10 10 10 10 10 

  
        Liver Mean 13.73 

 
13.24 12.73 13.45 14.39 13.26 

  S.D. 1.82 
 

2.02 1.31 1.62 0.89 1.8 
  N 9 

 
10 10 10 10 10 

  
        Spleen Mean 0.766 

 
0.726 0.727 0.738 0.806 0.771 

  S.D. 0.103 
 

0.138 0.091 0.126 0.174 0.233 
  N 9 

 
10 10 10 10 10 

  
        Testes Mean 3.32 

 
3.1 3.23 3.02 2.98 3.16 

  S.D. 0.247 
 

0.276 0.326 0.285 0.597 0.368 
  N 9 

 
10 10 10 10 10 

  
        Thymus Mean 0.481 

 
0.484 0.42 0.449 0.469 0.451 

  S.D. 0.095 
 

0.07 0.076 0.08 0.079 0.079 
  N 9 

 
10 10 9 10 10 
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K-2 

Table K-2 
Summary Organ weights as a percent of body weight 

Male Rats 

  
Corn Oil 
Control  

MeNQ in Corn Oil 
      100  mg/kg 210 mg/kg 415 mg/kg 830 mg/kg 1250 mg/kg 
Adrenals Mean 0.014 

 
0.015 0.016 0.015 0.014 0.014 

  S.D. 0.0041 
 

0.0015 0.0023 0.0027 0.0029 0.0022 
  N 9 

 
10 10 10 10 10 

  
        Brain Mean 0.57 

 
0.568 0.607 0.571 0.578 0.586 

  S.D. 0.031 
 

0.042 0.0372 0.041 0.033 0.0438 
  N 9 

 
10 10 10 10 10 

  
        Heart Mean 0.375 

 
0.377 0.398 0.378 0.378 0.358 

  S.D. 0.0406 
 

0.0352 0.0474 0.0372 0.0216 0.0264 
  N 9 

 
10 10 10 10 10 

  
        Kidneys Mean 0.722 

 
0.686 0.73 0.675 0.708 0.075 

  S.D. 0.053 
 

0.074 0.048 0.069 0.051 0.057 
  N 9 

 
10 10 10 10 10 

  
        Epididymides Mean 0.24 

 
0.225 0.248 0.233 0.222 0.235 

  S.D. 0.0351 
 

0.0123 0.0253 0.0306 0.282 0.273 
  N 9 

 
10 10 10 10 10 

  
        Liver Mean 3.66 

 
3.5 3.52 3.63 3.73 3.65 

  S.D. 0.354 
 

0.386 0.221 0.286 0.271 0.282 
  N 9 

 
10 10 10 10 10 

  
        Spleen Mean 0.205 

 
0.193 2.01 0.199 0.211 0.211 

  S.D. 0.0294 
 

0.0379 0.0203 0.0263 0.0434 0.0494 
  N 9 

 
10 10 10 10 10 

  
        Testes Mean 0.89 

 
0.824 0.896 0.816 0.77 0.874 

  S.D. 0.0963 
 

0.0706 0.096 0.0773 0.156 0.0657 
  N 9 

 
10 10 10 10 10 

  
        Thymus Mean 0.128 

 
0.128 0.116 0.123 0.122 0.112 

  S.D. 0.02 
 

0.0165 0.0177 0.02 0.023 0.0155 
  N 9 

 
10 10 9 10 10 
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Table K-3 
Summary organ weights as a percent of brain weight 

Male Rats 
 

Organ 
 

Corn Oil 
Control  

MeNQ in Corn Oil 
      100  mg/kg 210 mg/kg 415 mg/kg 830 mg/kg 1250 mg/kg 
Adrenals Mean 2.59 

 
2.6 2.58 2.6 2.51 2.43 

  S.D. 0.718 
 

0.35 0.437 0.56 0.588 0.302 
  N 9 

 
10 10 10 10 10 

  
        Heart Mean 65.7 

 
66.5 65.7 66.8 66.9 61.3 

  S.D. 6.82 
 

7.31 8.71 9.94 3.39 4.18 
  N 9 

 
10 10 10 10 10 

  
        Kidneys Mean 127.3 

 
120.9 120.3 119.2 125 128.8 

  S.D. 15.16 
 

13.67 7 17.15 10.36 13.7 
  N 9 

 
10 10 10 10 10 

  
        Epididymides Mean 42.1 

 
39.6 40.9 40.9 39 40.3 

  S.D. 5.6 
 

3.33 3.75 5.39 3.99 4.73 
  N 9 

 
10 10 10 10 10 

  
        Liver Mean 645.3 

 
620.7 582.5 641.3 657.2 628.8 

  S.D. 85.83 
 

97.1 64.3 82.5 41.1 89.8 
  N 9 

 
10 10 10 10 10 

  
        Spleen Mean 36.08 

 
34.09 33.32 35.07 37.28 36.55 

  S.D. 5.49 
 

6.92 4.67 6.1 8.2 11.36 
  N 9 

 
10 10 10 10 10 

  
        Testes Mean 156.2 

 
145.1 147.8 143.5 136 149.6 

  S.D. 17.2 
 

11.1 16.6 15.2 27.9 11.5 
  N 9 

 
10 10 10 10 10 

  
        Thymus Mean 22.7 

 
22.7 19.3 21.4 21.5 19.2 

  S.D. 4058 
 

3.34 3.7 4.15 3.98 2.5 
  N 9 

 
10 10 9 10 10 
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Table K-4 
Individual Data Absolute Organ Weights 

Male Rats 
 

Dose Group Animal ID Body weight Adrenals Brain Epididymides Heart Kidneys Liver Spleen Testes Thymus 
 14-0639 376.70 0.06 2.10 0.78 1.33 2.50 12.30 0.61 3.01 0.48 

Corn Oil 14-0640 427.50 0.05 2.26 0.84 1.44 3.33 17.05 0.90 3.64 0.65 
Control 14-0687 370.70 0.07 2.25 0.83 1.63 2.55 13.93 0.72 3.33 0.42 

 14-0688 368.90 0.07 2.11 0.98 1.52 2.63 13.11 0.73 3.30 0.45 

 14-0635 397.70 0.06 2.10 0.80 1.43 3.14 16.44 0.86 3.15 0.60 

 14-0673 328.90 0.05 1.87 0.94 1.42 2.64 13.58 0.86 3.67 0.50 

 14-0674 362.90 0.06 2.10 1.02 1.29 2.56 11.91 0.63 3.27 0.38 

 14-0657 356.70 0.02 2.22 0.84 1.21 2.39 12.68 0.83 2.99 0.36 

 14-0658 378.60 0.04 2.18 1.01 1.33 2.63 12.56 0.76 3.48 0.49 

 Mean 374.29 0.06 2.13 0.89 1.40 2.71 13.73 0.77 3.32 0.48 
 S.D. 27.26 0.01 0.12 0.09 0.13 0.31 1.82 0.10 0.25 0.09 
            
 14-0645 349.00 0.06 2.02 0.81 1.34 2.04 9.86 0.58 3.14 0.41 

100 mg/kg-d 14-0646 370.20 0.06 2.10 0.80 1.45 2.81 13.24 0.93 3.18 0.60 

 14-0663 420.60 0.06 2.06 0.89 1.48 2.78 15.97 0.87 3.04 0.54 

 14-0664 368.80 0.05 2.17 0.74 1.17 2.28 10.75 0.56 3.05 0.47 

 14-0653 341.70 0.04 2.10 0.81 1.35 2.72 13.17 0.89 2.86 0.47 

 14-0654 341.70 0.06 2.14 0.77 1.28 2.33 12.16 0.66 2.66 0.41 

 14-0641 403.00 0.06 2.16 0.91 1.36 2.38 16.19 0.81 3.23 0.52 

 14-0642 386.70 0.05 2.25 0.92 1.70 2.63 12.84 0.62 3.69 0.40 

 14-0677 394.30 0.06 2.07 0.94 1.62 2.80 14.38 0.65 2.90 0.46 

 14-0678 393.00 0.07 2.29 0.89 1.44 3.04 13.87 0.69 3.24 0.56 

 Mean 376.90 0.06 2.14 0.85 1.42 2.58 13.24 0.73 3.10 0.49 
 S.D. 27.11 0.01 0.09 0.07 0.15 0.31 2.02 0.14 0.28 0.07 
            
 14-0629 370.80 0.06 2.22 0.85 1.33 2.64 12.48 0.63 3.26 0.46 

210 mg/kg-d 14-0630 360.30 0.06 2.19 0.97 1.40 2.76 11.90 0.77 3.62 0.44 

 14-0675 339.60 0.05 2.31 0.87 1.31 2.86 10.34 0.57 3.16 0.39 

 14-0676 349.50 0.07 2.13 0.88 1.84 2.66 12.38 0.79 3.22 0.44 

 14-0649 351.90 0.04 2.24 1.00 1.38 2.40 12.71 0.78 3.17 0.39 

 14-0650 340.30 0.05 2.00 0.91 1.37 2.40 12.32 0.73 3.50 0.45 

 14-0683 375.70 0.06 2.31 0.89 1.35 2.71 14.24 0.77 3.62 0.45 

 14-0684 345.40 0.05 2.10 0.91 1.39 2.39 12.36 0.66 2.65 0.29 

 14-0665 405.30 0.06 2.15 0.88 1.57 2.84 15.13 0.88 3.34 0.56 

 14-0666 373.80 0.06 2.26 0.77 1.40 2.67 13.42 0.69 2.76 0.33 

 Mean 361.26 0.06 2.19 0.89 1.43 2.63 12.73 0.73 3.23 0.42 
 S.D. 20.50 0.01 0.10 0.06 0.16 0.18 1.31 0.09 0.33 0.08 
            
            
 14-0625 382.50 0.05 2.15 0.93 1.24 2.43 12.80 0.52 3.40 0.50 

415 mg/kg-d 14-0626 380.10 0.04 2.11 1.02 1.22 2.43 13.96 0.76 3.30 0.41 

 14-0667 359.30 0.04 2.21 0.83 1.28 2.09 12.25 0.77 2.84 0.46 

 14-0668 343.60 0.05 1.98 0.87 1.39 2.74 13.83 0.65 3.10 0.36 

 14-0633 345.80 0.06 2.04 0.83 1.45 2.45 12.61 0.68 2.77 0.48 

 14-0634 372.00 0.06 2.00 0.96 1.52 2.79 12.74 0.71 3.29 0.61 

 14-0681 378.50 0.05 2.12 0.72 1.45 2.50 14.51 0.78 3.06 0.46 

 14-0682 350.30 0.06 2.10 0.67 1.29 2.11 11.14 0.76 2.45 0.35 

 14-0643 362.70 0.05 2.27 0.94 1.33 2.44 13.88 0.72 3.05 0.41 

 14-0644 429.70 0.08 2.08 0.82 1.83 3.03 17.11 1.02 2.92 0.54 

 Mean 370.45 0.05 2.11 0.86 1.40 2.50 13.48 0.74 3.02 0.44 
 S.D. 25.24 0.01 0.09 0.11 0.18 0.29 1.62 0.13 0.29 0.08 
                        
            
            
            
            
            
            



Toxicology Study No. S.0024883, July-September 2014 
 
  

K-5 

            
Dose Group Animal ID Body weight Adrenals Brain Epididymides Heart Kidneys Liver Spleen Testes Thymus 

 14-0679 367.10 0.04 2.22 0.92 1.40 2.60 14.41 0.90 3.09 0.46 
830 mg/kg-d 14-0680 386.90 0.05 2.16 0.81 1.49 2.89 13.63 0.99 3.07 0.45 

 14-0655 398.80 0.08 2.17 0.88 1.55 2.83 14.87 1.18 3.52 0.58 
 14-0656 436.80 0.06 2.19 0.81 1.71 2.91 15.12 0.79 3.27 0.56 
 14-0661 385.10 0.04 2.22 0.66 1.29 2.59 14.34 0.76 1.34 0.41 
 14-0662 372.60 0.05 2.19 0.88 1.36 2.60 16.14 0.76 3.12 0.39 
 14-0669 340.80 0.05 2.07 0.91 1.30 2.47 13.05 0.65 3.05 0.59 
 14-0670 396.20 0.04 2.29 0.90 1.40 2.46 13.43 0.57 3.15 0.46 
 14-0685 379.70 0.06 2.22 0.84 1.55 3.07 14.34 0.73 2.91 0.41 
 14-0686 407.70 0.07 2.19 0.94 1.61 2.96 14.62 0.82 3.23 0.38 
 Mean 387.17 0.05 2.19 0.85 1.46 2.74 14.39 0.82 2.98 0.47 
 S.D. 25.66 0.01 0.06 0.08 0.14 0.22 0.89 0.17 0.60 0.08 
            
            

 14-0637 355.50 0.04 1.99 0.73 1.17 2.48 12.28 0.63 3.09 0.36 
1250 mg/kd-d 14-0638 344.10 0.06 2.19 0.81 1.14 2.47 13.04 0.69 3.01 0.42 

 14-0627 395.00 0.05 2.12 0.96 1.37 3.04 16.07 0.89 3.63 0.48 

 14-0628 358.20 0.05 2.05 0.73 1.30 2.60 13.74 0.63 2.85 0.39 

 14-0671 358.50 0.06 2.18 0.80 1.44 2.51 11.71 0.77 3.07 0.48 

 14-0672 361.80 0.05 2.17 0.94 1.34 3.19 12.88 0.94 3.26 0.35 

 14-0631 353.20 0.05 2.07 1.01 1.23 2.56 12.56 0.64 3.35 0.40 

 14-0632 327.00 0.05 2.04 0.72 1.20 2.64 10.66 0.59 2.77 0.44 

 14-0651 357.20 0.05 2.25 0.94 1.42 2.60 13.25 0.59 3.47 0.33 

 14-0652 410.60 0.06 2.05 0.88 1.35 3.10 16.45 1.33 3.10 0.40 

 Mean 362.11 0.05 2.11 0.85 1.30 2.72 13.26 0.77 3.16 0.41 
 S.D. 23.96 0.01 0.08 0.11 0.10 0.28 1.80 0.23 0.27 0.05 
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Table K-5 
Individual Organ Weight as a Percent of Body Weight Data 

Male Rats 
 

Dose Group Animal ID Adrenals Brain Epididymides Heart Kidneys Liver Spleen Testes Thymus 
 14-0639 0.01 0.56 0.21 0.35 0.66 3.26 0.16 0.80 0.13 

Corn Oil 14-0640 0.01 0.53 0.20 0.34 0.78 3.99 0.21 0.85 0.15 
Control 14-0687 0.02 0.61 0.22 0.44 0.69 3.76 0.19 0.90 0.11 

 14-0688 0.02 0.57 0.27 0.41 0.71 3.55 0.20 0.89 0.12 

 14-0635 0.02 0.53 0.20 0.36 0.79 4.13 0.22 0.79 0.15 

 14-0673 0.02 0.57 0.28 0.43 0.80 4.13 0.26 1.12 0.15 

 14-0674 0.02 0.58 0.28 0.35 0.70 3.28 0.17 0.90 0.11 

 14-0657 0.01 0.62 0.23 0.34 0.67 3.56 0.23 0.84 0.10 

 14-0658 0.01 0.58 0.27 0.35 0.69 3.32 0.20 0.92 0.13 

 Mean 0.01 0.56 0.24 0.37 0.72 3.66 0.21 0.89 0.13 
 S.D. 0.00 0.03 0.04 0.04 0.05 0.35 0.03 0.10 0.02 
           
 14-0645 0.02 0.58 0.23 0.38 0.59 2.83 0.17 0.90 0.12 

100 mg/kg-d 14-0646 0.01 0.57 0.22 0.39 0.76 3.58 0.25 0.86 0.16 

 14-0663 0.01 0.49 0.21 0.35 0.66 3.80 0.21 0.72 0.13 

 14-0664 0.01 0.59 0.20 0.32 0.62 2.91 0.15 0.83 0.13 

 14-0653 0.01 0.62 0.24 0.39 0.80 3.85 0.26 0.84 0.14 

 14-0654 0.02 0.63 0.23 0.37 0.68 3.56 0.19 0.78 0.12 

 14-0641 0.01 0.54 0.23 0.34 0.59 4.02 0.20 0.80 0.13 

 14-0642 0.01 0.58 0.24 0.44 0.68 3.32 0.16 0.95 0.10 

 14-0677 0.02 0.52 0.24 0.41 0.71 3.65 0.16 0.74 0.12 

 14-0678 0.02 0.58 0.23 0.37 0.77 3.53 0.17 0.82 0.14 

 Mean 0.01 0.57 0.22 0.38 0.70 3.58 0.20 0.82 0.13 
 S.D. 0.00 0.04 0.01 0.04 0.07 0.32 0.04 0.07 0.02 
           
 14-0629 0.02 0.60 0.23 0.36 0.71 3.37 0.17 0.88 0.12 

210 mg/kg-d 14-0630 0.02 0.61 0.27 0.39 0.77 3.30 0.21 1.00 0.12 

 14-0675 0.01 0.68 0.26 0.39 0.84 3.05 0.17 0.93 0.11 

 14-0676 0.02 0.61 0.25 0.53 0.76 3.54 0.23 0.92 0.13 

 14-0649 0.01 0.64 0.29 0.39 0.68 3.61 0.22 0.90 0.11 

 14-0650 0.02 0.59 0.27 0.40 0.71 3.62 0.21 1.03 0.13 

 14-0683 0.02 0.61 0.24 0.36 0.72 3.79 0.21 0.96 0.12 

 14-0684 0.01 0.61 0.26 0.40 0.69 3.58 0.19 0.77 0.08 

 14-0665 0.02 0.53 0.22 0.39 0.70 3.73 0.22 0.82 0.14 

 14-0666 0.02 0.60 0.20 0.37 0.71 3.59 0.18 0.74 0.09 

 Mean 0.02 0.61 0.25 0.40 0.73 3.53 0.20 0.90 0.12 
 S.D. 0.00 0.04 0.03 0.05 0.05 0.23 0.02 0.10 0.02 
           
 14-0625 0.01 0.56 0.24 0.32 0.64 3.35 0.14 0.89 0.13 

415 mg/kg-d 14-0626 0.01 0.55 0.27 0.32 0.64 3.67 0.20 0.87 0.11 

 14-0667 0.01 0.61 0.23 0.36 0.58 3.41 0.22 0.79 0.13 

 14-0668 0.02 0.58 0.25 0.41 0.80 4.03 0.19 0.90 0.10 

 14-0633 0.02 0.59 0.24 0.42 0.71 3.65 0.20 0.80 0.14 

 14-0634 0.02 0.54 0.26 0.41 0.75 3.42 0.19 0.88 0.16 

 14-0681 0.01 0.56 0.19 0.38 0.66 3.83 0.21 0.81 0.12 

 14-0682 0.02 0.60 0.19 0.37 0.60 3.18 0.22 0.70 0.10 

 14-0643 0.01 0.63 0.26 0.37 0.67 3.83 0.20 0.84 0.11 

 14-0644 0.02 0.48 0.19 0.43 0.71 3.98 0.24 0.68 0.13 

 Mean 0.01 0.57 0.23 0.38 0.68 3.67 0.21 0.81 0.12 
 S.D. 0.00 0.04 0.03 0.03 0.07 0.28 0.02 0.08 0.02 
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Dose Group Animal ID Adrenals Brain Epididymides Heart Kidneys Liver Spleen Testes Thymus 
 14-04679 0.01 0.60 0.25 0.38 0.71 3.93 0.25 0.84 0.13 

830 mg/kg-d 14-0680 0.01 0.56 0.21 0.39 0.75 3.52 0.26 0.79 0.12 

 14-0655 0.02 0.54 0.22 0.39 0.71 3.73 0.30 0.88 0.14 

 14-0656 0.01 0.50 0.19 0.39 0.67 3.46 0.18 0.75 0.13 

 14-0661 0.01 0.58 0.17 0.33 0.67 3.72 0.20 0.35 0.11 

 14-0662 0.01 0.59 0.24 0.37 0.70 4.33 0.20 0.84 0.10 

 14-0669 0.01 0.61 0.27 0.38 0.73 3.83 0.19 0.90 0.17 

 14-0670 0.01 0.58 0.23 0.35 0.62 3.39 0.14 0.79 0.12 

 14-0685 0.02 0.58 0.22 0.41 0.81 3.78 0.19 0.77 0.11 

 14-0686 0.02 0.54 0.23 0.39 0.73 3.59 0.20 0.79 0.09 

 Mean 0.01 0.57 0.22 0.38 0.71 3.71 0.21 0.76 0.12 
 S.D. 0.00 0.03 0.03 0.02 0.05 0.28 0.04 0.16 0.02 
           
 14-0637 0.01 0.56 0.21 0.33 0.70 3.46 0.18 0.87 0.10 

1250 mg/kd-d 14-0638 0.02 0.64 0.23 0.33 0.72 3.79 0.20 0.87 0.12 

 14-0627 0.01 0.54 0.24 0.35 0.77 4.07 0.23 0.92 0.12 

 14-0628 0.01 0.57 0.20 0.36 0.73 3.84 0.17 0.80 0.11 

 14-0671 0.02 0.61 0.22 0.40 0.70 3.27 0.21 0.86 0.13 

 14-0672 0.01 0.60 0.26 0.37 0.88 3.56 0.26 0.90 0.10 

 14-0631 0.01 0.59 0.29 0.35 0.73 3.56 0.18 0.95 0.11 

 14-0632 0.01 0.62 0.22 0.37 0.81 3.26 0.18 0.85 0.14 

 14-0651 0.01 0.63 0.26 0.40 0.73 3.71 0.16 0.97 0.09 

 14-0652 0.01 0.50 0.21 0.33 0.75 4.01 0.32 0.76 0.10 

 Mean 0.01 0.59 0.24 0.36 0.76 3.67 0.21 0.87 0.11 
 S.D. 0.00 0.04 0.03 0.03 0.06 0.29 0.05 0.07 0.02 
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Table K-6 

Individual Organ Weight as a Percent of Brain Weight Data 
Male Rats 

 
Dose Group Animal ID Adrenals Epididymides Heart Kidneys Liver Spleen Testes Thymus 

 14-0639 2.62 36.99 63.16 119.21 586.03 29.17 143.57 22.74 
Corn Oil 14-0640 2.08 37.31 63.71 147.36 755.34 39.92 161.36 28.80 
Control 14-0687 3.03 37.06 72.65 113.36 620.27 31.94 148.46 18.84 

 14-0688 3.23 46.58 72.03 124.79 622.46 34.62 156.60 21.51 

 14-0635 3.00 38.13 67.97 149.48 783.65 41.18 149.90 28.41 

 14-0673 2.67 50.11 75.67 141.28 726.20 45.72 196.36 26.79 

 14-0674 2.95 48.57 61.12 121.53 566.11 29.99 155.32 18.20 

 14-0657 1.04 37.80 54.58 107.89 571.99 37.30 135.05 16.01 

 14-0658 1.79 46.15 60.77 120.39 575.80 34.92 159.26 22.59 

 Mean 2.67 42.08 65.74 127.26 645.32 36.08 156.21 22.66 
 S.D. 0.50 5.60 6.82 15.06 85.83 5.49 17.16 4.58 
          
 14-0645 2.73 39.98 66.52 101.34 489.19 28.72 155.80 20.09 

100 mg/kg-d 14-0646 2.63 38.23 69.36 134.03 631.89 44.53 151.69 28.78 

 14-0663 2.96 43.04 72.00 134.89 774.96 42.31 147.36 26.35 

 14-0664 2.16 33.93 54.01 105.16 494.75 25.83 140.24 21.41 

 14-0653 2.00 38.36 64.12 129.33 626.00 42.25 135.98 22.53 

 14-0654 2.57 35.99 59.85 109.03 568.93 30.74 124.52 19.14 

 14-0641 2.74 42.14 63.14 110.38 750.67 37.69 149.51 24.15 

 14-0642 2.31 40.67 75.33 116.98 570.84 27.69 164.04 17.82 

 14-0677 3.09 45.17 78.02 135.31 694.54 31.16 140.19 22.22 

 14-0678 2.84 38.93 62.68 132.65 605.19 29.94 141.34 24.36 

 Mean 2.60 39.64 66.50 120.91 620.70 34.09 145.07 22.97 
 S.D. 0.35 3.33 7.75 13.67 97.10 6.92 11.11 3.41 
          
 14-0629 2.57 38.45 59.84 118.78 562.09 28.28 146.83 20.76 

210 mg/kg-d 14-0630 2.52 44.33 64.04 126.26 544.19 35.13 165.51 20.17 

 14-0675 2.12 37.67 56.83 124.06 448.37 24.88 136.89 16.86 

 14-0676 3.39 41.39 86.36 125.31 582.08 37.30 151.32 20.70 

 14-0649 1.78 44.78 61.69 107.23 566.95 34.70 141.17 17.57 

 14-0650 2.65 45.65 68.62 120.12 616.77 36.44 175.33 22.37 

 14-0683 2.77 38.53 58.65 117.30 617.12 33.55 157.04 19.51 

 14-0684 2.43 43.32 66.22 113.84 589.84 31.39 126.38 13.98 

 14-0665 2.97 40.99 72.86 132.06 703.07 40.94 154.97 26.21 

 14-0666 2.62 33.91 61.97 118.13 594.95 30.63 122.43 14.41 

 Mean 2.58 40.90 65.71 120.31 582.54 33.32 147.79 19.09 
 S.D. 0.44 3.75 8.71 7.01 64.32 4.67 16.62 3.88 
          
          
 14-0625 2.28 43.50 57.95 113.24 596.64 24.24 158.41 23.40 

415 mg/kg-d 14-0626 2.09 48.15 58.06 115.04 662.00 36.05 156.69 19.50 

 14-0667 1.63 37.66 57.94 94.39 554.46 34.99 128.56 20.73 

 14-0668 2.73 44.14 70.48 138.68 699.34 33.01 156.47 18.05 

 14-0633 2.74 40.56 71.09 119.81 616.78 33.41 135.67 23.58 

 14-0634 3.00 47.88 76.09 139.49 636.00 35.40 164.05 30.50 

 14-0681 2.40 33.99 68.41 118.06 684.30 36.59 144.46 21.50 

 14-0682 2.91 31.84 61.34 100.67 531.12 36.22 116.73 16.83 

 14-0643 2.38 41.54 58.68 107.27 611.54 31.76 134.14 18.24 

 14-0644 3.84 39.46 87.76 145.66 821.27 49.02 139.94 25.83 

 Mean 2.60 40.87 66.78 119.23 641.35 35.07 143.51 21.12 
 S.D. 0.60 5.39 9.94 17.15 82.48 6.10 15.24 4.36 
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Dose Group Animal ID Adrenals Epididymides Heart Kidneys Liver Spleen Testes Thymus 
 14-0679 1.94 41.36 63.15 117.14 650.02 40.73 139.51 20.84 

830 mg/kg-d 14-0680 2.46 37.38 69.11 133.86 632.37 46.01 142.35 20.96 
 14-0655 3.78 40.47 71.34 130.55 686.39 54.41 162.21 26.63 
 14-0656 2.79 37.05 77.98 132.80 690.91 36.14 149.52 25.67 
 14-0661 1.89 29.68 57.91 116.64 644.60 34.35 60.21 18.35 
 14-0662 2.19 40.15 62.28 118.70 737.86 34.66 142.84 17.83 
 14-0669 2.46 43.90 62.47 119.20 629.33 31.45 147.18 28.41 
 14-0670 1.92 39.22 61.17 107.39 587.23 24.88 137.60 20.07 
 14-0685 2.70 37.81 69.90 138.26 646.10 32.94 130.96 18.66 
 14-0686 2.97 42.97 73.42 135.25 667.58 37.26 147.63 17.40 
 Mean 2.51 39.00 66.87 124.98 657.24 37.28 136.00 21.55 
 S.D. 0.59 3.99 6.39 10.36 41.13 8.20 27.89 4.21 
          

 14-0637 1.91 36.87 58.71 124.31 616.93 31.84 155.25 17.93 
1250 mg/kd-d 14-0638 2.88 36.79 52.24 112.80 596.07 31.63 137.52 19.29 

 14-0627 2.17 45.29 64.56 143.12 757.40 42.04 171.02 22.67 

 14-0628 2.34 35.35 63.48 126.96 670.01 30.47 139.15 19.02 

 14-0671 2.70 36.76 65.86 114.94 536.53 35.24 140.83 21.81 

 14-0672 2.44 43.25 61.55 146.93 593.73 43.48 150.07 16.18 

 14-0631 2.51 48.87 59.09 123.69 605.84 31.07 161.65 19.05 

 14-0632 2.35 35.34 58.88 129.12 521.68 28.83 135.54 21.73 

 14-0651 2.18 41.58 63.04 115.55 588.54 26.12 154.15 14.66 

 14-0652 2.78 42.96 65.61 150.75 801.27 64.83 151.10 19.48 

 Mean 2.43 40.30 61.30 128.82 628.80 36.55 149.63 19.32 
 S.D. 0.30 4.73 4.18 13.70 89.79 11.36 11.49 2.62 
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Table K-7 
Summary Data Absolute Organ Weights 

Female Rats 
 

Organ 
 

Corn Oil 
Control  

MeNQ in Corn Oil 
      100  mg/kg 210 mg/kg 415 mg/kg 830 mg/kg 1250 mg/kg 
Body weight Mean 236.59   241.18 236.97 252.73 246.90 240.45 
  S.D. 17.95 

 
18.59 20.71 19.76 15.51 19.21 

  N 10 
 

10 10 10 10 10 
  

        Adrenals Mean 0.06 
 

0.06 0.07 0.07 0.07 0.06 
  S.D. 0.01 

 
0.01 0.01 0.01 0.02 0.01 

  N 10 
 

10 10 10 10 10 
  

        Brain Mean 2.01 
 

2.02 46.29 48.76 0.11 1.96 
  S.D. 0.01 

 
0.09 93.73 100.20 0.04 0.07 

  N 10 
 

10 10 10 10 10 
  

        Heart Mean 0.91 
 

1.01 0.99 1.00 0.98 0.98 
  S.D. 0.10 

 
0.11 0.16 0.06 0.08 0.14 

  N 10 
 

10 10 10 10 10 
  

        Kidneys Mean 1.71 
 

1.76 1.75 1.77 1.80 1.78 
  S.D. 0.22 

 
0.23 0.30 0.11 0.21 0.22 

  N 10 
 

10 10 10 10 10 
  

        Liver Mean 7.95 
 

8.61 8.39 8.99 8.67 8.27 
  S.D. 1.19 

 
0.97 1.14 0.90 0.73 1.05 

  N 10 
 

10 10 10 10 10 
  

        Ovaries Mean 0.13 
 

0.12 0.12 0.13 0.12 0.13 
  S.D. 0.01 

 
0.01 0.02 0.01 0.01 0.02 

  N 10 
 

10 10 10 10 10 
  

        Spleen Mean 0.49 
 

0.54 0.57 0.56 0.55 0.59 
  S.D. 0.05 

 
0.09 0.09 0.04 0.08 0.15 

  N 10 
 

10 10 10 10 10 
  

        Thymus Mean 0.46 
 

0.54 0.48 0.56 0.47 0.41a 

  S.D. 0.08 
 

0.09 0.13 0.07 0.12 0.10 
  N 10 

 
10 10 10 10 10 

  
        Uterus Mean 0.60 

 
0.52 0.52 0.53 0.55 0.78 

  S.D. 0.26 
 

0.11 0.16 0.20 0.21 0.32 
  N 10 

 
10 10 10 10 10 

 
a. Significantly different from 415 mg/kg dose group, P = 0.023.  
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Table K-8 
Summary Data Organ Weights as Percent Bodyweight 

Female Rats 
 

  
Corn Oil 
Control  

MeNQ in Corn Oil 
      100  mg/kg 210 mg/kg 415 mg/kg 830 mg/kg 1250 mg/kg 
Adrenals Mean 0.03   0.02 0.03 0.03 0.03 0.03 
  S.D. 0.00 

 
0.00 0.00 0.00 0.01 0.00 

  N 10 
 

10 10 10 10 10 
  

        Brain Mean 0.85 
 

0.84 0.85 0.80 0.82 0.82 
  S.D. 0.06 

 
0.06 0.07 0.07 0.07 0.07 

  N 10 
 

10 10 10 10 10 
  

        Heart Mean 0.39 
 

0.42 0.42 0.40 0.40 0.41 
  S.D. 0.02 

 
0.02 0.06 0.03 0.03 0.04 

  N 10 
 

10 10 10 10 10 
  

        Kidneys Mean 0.72 
 

0.73 0.73 0.70 0.73 0.74 
  S.D. 0.06 

 
0.08 0.08 0.04 0.07 0.05 

  N 10 
 

10 10 10 10 10 
  

        Liver Mean 3.35 
 

3.57 3.53 3.56 3.52 3.43 
  S.D. 0.32 

 
0.21 0.23 0.23 0.23 0.25 

  N 10 
 

10 10 10 10 10 
  

        Ovaries Mean 0.05 
 

0.05 0.05 0.05 0.05 0.05 
  S.D. 0.01 

 
0.00 0.00 0.00 0.00 0.01 

  N 10 
 

10 10 10 10 10 
  

        Spleen Mean 0.21 
 

0.22 0.24 0.22 0.22 0.24 
  S.D. 0.03 

 
0.04 0.03 0.01 0.02 0.05 

  N 10 
 

10 10 10 10 10 
  

        Thymus Mean 0.19 
 

0.22 0.20 0.22 0.19 0.17 
  S.D. 0.02 

 
0.03 0.04 0.03 0.05 0.04 

  N 10 
 

10 10 10 10 10 
  

        Uterus Mean 0.26 
 

0.22 0.22 0.21 0.22 0.33 
  S.D. 0.12 

 
0.05 0.06 0.08 0.08 0.13 

  N 10 
 

10 10 10 10 10 
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Table K-9 
Summary Data Organ Weights as Percent Brain Weight 

Female Rats 
 

  
Corn Oil 
Control  

MeNQ in Corn Oil 
      100  mg/kg 210 mg/kg 415 mg/kg 830 mg/kg 1250 mg/kg 
Adrenals Mean 3.10   2.97 3.28 3.42 3.33 3.30 
  S.D. 0.42 

 
0.46 0.34 0.43 0.93 0.60 

  N 10 
 

10 10 10 10 10 
  

        Heart Mean 45.41 
 

50.16 49.76 49.53 48.99 50.01 
  S.D. 4.90 

 
4.49 9.51 2.88 5.02 7.07 

  N 10 
 

10 10 10 10 10 
  

        Kidneys Mean 85.17 
 

87.40 87.31 88.18 89.59 90.63 
  S.D. 10.95 

 
11.46 13.24 6.64 11.62 10.55 

  N 10 
 

10 10 10 10 10 
  

        Liver Mean 394.51 
 

426.62 419.83 447.09 431.82 421.04 
  S.D. 55.69 

 
38.23 50.99 46.32 32.22 52.15 

  N 10 
 

10 10 10 10 10 
  

        Ovaries Mean 6.39 
 

5.79 6.08 6.30 6.21 6.56 
  S.D. 0.50 

 
0.62 0.70 0.68 0.67 0.94 

  N 10 
 

10 10 10 10 10 
  

        Spleen Mean 24.33 
 

26.59 28.68 28.06 27.41 30.21 
  S.D. 2.94 

 
4.75 4.47 2.58 4.32 7.49 

  N 10 
 

10 10 10 10 10 
  

        Thymus Mean 22.76 
 

26.71 24.06 27.88 23.23 21.01 
  S.D. 3.90 

 
4.15 6.79 3.98 6.12 5.17 

  N 10 
 

10 10 10 10 10 
  

        Uterus Mean 29.93 
 

25.97 26.18 26.51 27.67 39.93 
  S.D. 12.44 

 
6.19 7.58 10.25 11.41 16.78 

  N 10 
 

10 10 10 10 10 
 

  



Toxicology Study No. S.0024883, July-September 2014 
 
  

K-13 

Table K-10 
Absolute Organ Weight Individual Data 

Female Rats 
 
 

Dose Group Animal ID Body weight Adrenals Brain Heart Kidneys Liver Ovaries Spleen Thymus Uterus 
 14-0694 235.30 0.07 1.98 0.90 1.64 8.14 0.14 0.52 0.49 0.40 

Corn Oil 14-0695 221.70 0.06 1.96 0.85 1.78 8.03 0.13 0.50 0.33 0.89 
Control 14-0700 243.10 0.06 2.05 0.85 1.80 8.43 0.15 0.46 0.44 0.45 

 14-0701 208.70 0.06 2.01 0.77 1.38 5.73 0.14 0.44 0.39 0.47 

 14-0716 229.20 0.06 1.93 0.93 1.48 7.73 0.12 0.58 0.44 0.74 

 14-0717 225.60 0.06 2.10 0.81 1.59 7.29 0.12 0.48 0.40 1.17 

 14-0730 254.40 0.08 1.98 1.03 2.14 9.86 0.12 0.46 0.57 0.62 

 14-0731 273.50 0.07 2.22 1.06 1.90 9.60 0.12 0.50 0.52 0.43 

 14-0732 237.70 0.05 1.97 0.99 1.63 7.37 0.13 0.55 0.55 0.43 

 14-0733 236.70 0.05 1.93 0.95 1.82 7.29 0.12 0.41 0.47 0.44 

 Mean 236.59 0.06 2.01 0.91 1.71 7.95 0.13 0.49 0.46 0.60 
 S.D. 17.95 0.01 0.09 0.10 0.22 1.19 0.01 0.05 0.08 0.26 
            
 14-0692 217.50 0.04 1.91 0.83 1.33 7.36 0.11 0.45 0.53 0.54 

100 mg/kg-d 14-0693 258.80 0.06 2.06 1.11 1.83 9.93 0.12 0.49 0.52 0.43 

 14-0702 231.90 0.06 1.90 1.02 2.06 8.10 0.10 0.47 0.42 0.77 

 14-0703 229.00 0.06 1.93 0.88 1.77 7.88 0.12 0.74 0.38 0.44 

 14-0714 254.30 0.07 2.01 1.09 1.80 9.62 0.12 0.56 0.57 0.66 

 14-0715 212.90 0.06 2.09 0.88 1.50 7.79 0.11 0.45 0.53 0.46 

 14-0740 270.80 0.08 2.16 1.14 2.13 10.12 0.11 0.58 0.59 0.50 

 14-0741 242.20 0.06 1.96 1.03 1.74 8.39 0.14 0.55 0.69 0.46 

 14-0742 240.80 0.07 2.11 1.09 1.77 8.88 0.11 0.58 0.58 0.50 

 14-0743 253.60 0.06 2.03 1.05 1.68 8.04 0.13 0.48 0.59 0.45 

 Mean 241.18 0.06 2.02 1.01 1.76 8.61 0.12 0.54 0.54 0.52 
 S.D. 18.59 0.01 0.09 0.11 0.23 0.97 0.01 0.09 0.09 0.11 
            
 14-0690 232.70 0.06 1.99 0.98 1.68 8.08 0.12 0.51 0.43 0.51 

210 mg/kg-d 14-0691 214.00 0.06 1.97 0.75 1.57 7.35 0.09 0.50 0.29 0.74 

 14-0718 215.70 0.06 2.02 0.86 1.46 6.99 0.12 0.44 0.30 0.40 

 14-0719 226.20 0.07 1.99 0.98 1.49 7.67 0.12 0.53 0.50 0.42 

 14-0744 281.60 0.08 2.07 1.06 2.41 10.88 0.15 0.72 0.65 0.87 

 14-0745 229.30 0.08 2.06 0.93 2.01 9.05 0.13 0.65 0.38 0.50 

 14-0746 230.10 0.07 2.04 0.89 1.63 8.30 0.12 0.54 0.45 0.50 

 14-0747 232.20 0.05 1.85 1.34 1.50 7.91 0.11 0.60 0.55 0.44 

 14-0748 249.00 0.07 1.97 1.14 1.81 8.18 0.12 0.53 0.56 0.44 

 14-0749 258.90 0.06 2.00 0.96 1.91 9.44 0.14 0.71 0.69 0.42 

 Mean 236.97 0.07 2.00 0.99 1.75 8.39 0.12 0.57 0.48 0.52 
 S.D. 20.71 0.01 0.06 0.16 0.30 1.14 0.02 0.09 0.13 0.16 
            
 14-0708 288.10 0.08 2.00 1.11 1.99 10.03 0.13 0.61 0.55 0.69 

415 mg/kg-d 14-0709 266.00 0.07 2.03 0.97 1.72 9.65 0.13 0.62 0.65 0.62 

 14-0710 248.40 0.07 2.02 0.97 1.68 7.96 0.15 0.52 0.45 1.00 

 14-0711 214.70 0.06 2.03 0.95 1.62 7.92 0.11 0.53 0.50 0.32 

 14-0720 269.40 0.08 2.12 1.01 1.84 10.50 0.14 0.62 0.62 0.38 

 14-0721 236.00 0.06 1.93 1.00 1.83 8.66 0.12 0.55 0.58 0.46 

 14-0722 245.00 0.08 2.00 0.96 1.79 8.73 0.11 0.51 0.63 0.39 

 14-0723 254.30 0.07 2.17 1.06 1.73 8.13 0.13 0.54 0.46 0.42 

 14-0728 251.90 0.06 1.98 1.05 1.87 9.52 0.11 0.53 0.62 0.47 

 14-0729 253.50 0.06 1.87 0.91 1.65 8.79 0.13 0.61 0.56 0.57 

 Mean 252.73 0.07 2.01 1.00 1.77 8.99 0.13 0.56 0.56 0.53 
 S.D. 19.76 0.01 0.08 0.06 0.11 0.90 0.01 0.04 0.07 0.20 
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Dose Group Animal ID Body weight Adrenals Brain Heart Kidneys Liver Ovaries Spleen Thymus Uterus 
 14-0698 251.30 0.09 1.86 1.11 2.12 7.63 0.12 0.49 0.44 0.95 

830 mg/kg-d 14-0699 237.80 0.06 1.98 0.98 1.82 8.97 0.11 0.57 0.71 0.43 
 14-0704 256.70 0.06 2.02 1.00 1.63 8.51 0.14 0.57 0.30 0.57 
 14-0705 230.80 0.03 1.93 0.89 1.40 7.65 0.10 0.44 0.33 0.40 
 14-0712 222.50 0.07 2.02 0.95 1.65 8.11 0.11 0.42 0.45 0.52 
 14-0713 256.40 0.07 2.06 1.10 1.90 9.34 0.12 0.62 0.49 0.37 
 14-0726 256.60 0.09 1.99 0.96 1.99 9.51 0.14 0.60 0.47 0.90 
 14-0727 234.70 0.07 2.26 0.92 1.84 8.76 0.14 0.49 0.42 0.39 
 14-0736 247.40 0.07 1.90 0.87 1.70 8.56 0.14 0.62 0.46 0.43 
 14-0737 274.80 0.07 2.07 1.03 1.91 9.70 0.13 0.68 0.61 0.56 
 Mean 246.90 0.07 2.01 0.98 1.80 8.67 0.12 0.55 0.47 0.55 
 S.D. 15.51 0.02 0.11 0.08 0.21 0.73 0.01 0.08 0.12 0.21 
            

 14-0696 249.00 0.07 1.98 1.06 1.85 9.38 0.13 0.48 0.45 0.57 
1250 mg/kd-d 14-0697 196.80 0.05 1.91 0.75 1.31 6.64 0.11 0.39 0.21 0.66 

 14-0706 254.10 0.06 1.95 1.25 1.69 8.49 0.15 0.58 0.47 0.42 

 14-0707 225.20 0.05 2.07 0.90 1.59 7.29 0.10 0.42 0.40 0.94 

 14-0724 264.70 0.06 1.99 1.04 1.89 9.26 0.15 0.81 0.36 1.24 

 14-0725 241.30 0.07 1.95 0.96 1.78 7.12 0.12 0.47 0.46 0.86 

 14-0734 242.10 0.06 2.00 0.91 1.89 8.32 0.13 0.71 0.34 0.46 

 14-0735 243.80 0.06 1.86 1.05 1.85 8.95 0.14 0.70 0.49 0.93 

 14-0738 256.00 0.07 2.05 1.06 2.13 9.63 0.12 0.71 0.59 0.45 

 14-0739 231.50 0.09 1.88 0.85 1.80 7.59 0.14 0.65 0.37 1.26 

 Mean 240.45 0.06 1.96 0.98 1.78 8.27 0.13 0.59 0.41 0.78 
 S.D. 19.21 0.01 0.07 0.14 0.22 1.05 0.02 0.15 0.10 0.32 
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Table K-11 
Organ Weights as Percent Bodyweight Individual Data 

Female Rats 
 

Dose Group Animal ID Adrenals Brain Heart Kidneys Liver Ovaries Spleen Thymus Uterus 
 14-0694 0.030 0.840 0.382 0.697 3.458 0.058 0.221 0.206 0.168 

Corn Oil 14-0695 0.027 0.886 0.382 0.802 3.623 0.058 0.226 0.147 0.401 
Control 14-0700 0.023 0.843 0.348 0.738 3.466 0.060 0.188 0.181 0.186 

 14-0701 0.029 0.965 0.369 0.662 2.743 0.065 0.213 0.186 0.227 

 14-0716 0.026 0.843 0.406 0.644 3.372 0.052 0.253 0.191 0.322 

 14-0717 0.027 0.933 0.359 0.703 3.232 0.055 0.213 0.175 0.517 

 14-0730 0.031 0.780 0.406 0.841 3.875 0.046 0.179 0.224 0.243 

 14-0731 0.026 0.810 0.388 0.693 3.512 0.045 0.182 0.189 0.155 

 14-0732 0.022 0.827 0.416 0.686 3.100 0.054 0.230 0.231 0.181 

 14-0733 0.023 0.817 0.399 0.767 3.080 0.052 0.171 0.198 0.185 

 Mean 0.026 0.854 0.386 0.723 3.346 0.055 0.208 0.193 0.258 
 S.D. 0.003 0.057 0.022 0.063 0.320 0.006 0.026 0.024 0.119 
           
 14-0692 0.017 0.878 0.382 0.611 3.383 0.051 0.205 0.243 0.247 

100 mg/kg-d 14-0693 0.024 0.796 0.428 0.707 3.837 0.047 0.190 0.202 0.165 

 14-0702 0.024 0.821 0.439 0.889 3.494 0.044 0.203 0.183 0.331 

 14-0703 0.025 0.841 0.386 0.774 3.440 0.051 0.324 0.165 0.191 

 14-0714 0.026 0.792 0.428 0.707 3.783 0.047 0.219 0.224 0.261 

 14-0715 0.026 0.981 0.415 0.705 3.661 0.050 0.213 0.247 0.217 

 14-0740 0.028 0.799 0.421 0.786 3.736 0.040 0.213 0.217 0.183 

 14-0741 0.024 0.808 0.424 0.720 3.464 0.056 0.229 0.283 0.192 

 14-0742 0.031 0.876 0.453 0.733 3.686 0.047 0.241 0.240 0.209 

 14-0743 0.024 0.799 0.415 0.662 3.172 0.052 0.189 0.234 0.177 

 Mean 0.025 0.839 0.419 0.730 3.565 0.048 0.223 0.224 0.217 
 S.D. 0.004 0.059 0.022 0.075 0.209 0.005 0.039 0.034 0.050 
           
 14-0690 0.025 0.855 0.421 0.722 3.474 0.050 0.219 0.186 0.219 

210 mg/kg-d 14-0691 0.029 0.919 0.352 0.733 3.436 0.044 0.233 0.136 0.347 

 14-0718 0.027 0.938 0.398 0.677 3.239 0.054 0.205 0.140 0.185 

 14-0719 0.030 0.878 0.434 0.659 3.391 0.053 0.234 0.220 0.186 

 14-0744 0.028 0.735 0.377 0.855 3.864 0.055 0.255 0.229 0.310 

 14-0745 0.034 0.899 0.406 0.877 3.945 0.055 0.281 0.167 0.219 

 14-0746 0.029 0.885 0.386 0.707 3.608 0.053 0.236 0.195 0.216 

 14-0747 0.023 0.798 0.576 0.644 3.407 0.047 0.258 0.236 0.188 

 14-0748 0.027 0.790 0.456 0.726 3.286 0.047 0.211 0.226 0.176 

 14-0749 0.025 0.774 0.372 0.738 3.645 0.053 0.274 0.265 0.161 

 Mean 0.028 0.847 0.418 0.734 3.530 0.051 0.241 0.200 0.221 
 S.D. 0.003 0.069 0.063 0.077 0.234 0.004 0.026 0.043 0.061 
           
 14-0708 0.027 0.693 0.385 0.691 3.481 0.046 0.211 0.190 0.240 

415 mg/kg-d 14-0709 0.024 0.763 0.364 0.646 3.626 0.050 0.232 0.242 0.232 

 14-0710 0.029 0.812 0.390 0.677 3.205 0.058 0.209 0.179 0.404 

 14-0711 0.026 0.946 0.440 0.756 3.687 0.051 0.245 0.232 0.150 

 14-0720 0.031 0.785 0.375 0.681 3.898 0.053 0.230 0.231 0.139 

 14-0721 0.026 0.819 0.422 0.777 3.669 0.053 0.234 0.244 0.195 

 14-0722 0.033 0.814 0.391 0.729 3.563 0.043 0.209 0.256 0.158 

 14-0723 0.027 0.852 0.415 0.681 3.197 0.051 0.212 0.179 0.164 

 14-0728 0.024 0.784 0.417 0.742 3.779 0.045 0.212 0.247 0.187 

 14-0729 0.025 0.739 0.357 0.652 3.469 0.052 0.240 0.221 0.224 

 Mean 0.027 0.801 0.396 0.703 3.557 0.050 0.224 0.222 0.209 
 S.D. 0.003 0.068 0.027 0.045 0.228 0.005 0.014 0.029 0.077 
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Dose Group Animal ID Adrenals Brain Heart Kidneys Liver Ovaries Spleen Thymus Uterus 
 14-0698 0.035 0.740 0.442 0.842 3.036 0.049 0.197 0.173 0.376 

830 mg/kg-d 14-0699 0.023 0.833 0.413 0.763 3.771 0.045 0.238 0.298 0.179 
 14-0704 0.022 0.788 0.388 0.636 3.314 0.055 0.221 0.115 0.220 
 14-0705 0.011 0.838 0.387 0.607 3.316 0.045 0.191 0.141 0.172 
 14-0712 0.030 0.907 0.425 0.743 3.645 0.050 0.191 0.202 0.234 
 14-0713 0.027 0.803 0.429 0.741 3.644 0.047 0.241 0.189 0.145 
 14-0726 0.034 0.777 0.376 0.777 3.705 0.054 0.234 0.182 0.352 
 14-0727 0.032 0.963 0.393 0.783 3.734 0.060 0.208 0.179 0.164 
 14-0736 0.028 0.768 0.352 0.688 3.459 0.055 0.249 0.188 0.173 
 14-0737 0.027 0.755 0.376 0.696 3.531 0.047 0.248 0.222 0.205 
 Mean 0.027 0.817 0.398 0.728 3.515 0.051 0.222 0.189 0.222 
 S.D. 0.007 0.071 0.028 0.071 0.235 0.005 0.024 0.049 0.080 
           

 14-0696 0.030 0.796 0.425 0.744 3.767 0.053 0.191 0.182 0.228 
1250 mg/kd-d 14-0697 0.027 0.968 0.382 0.668 3.374 0.057 0.199 0.104 0.337 

 14-0706 0.024 0.769 0.490 0.665 3.342 0.059 0.227 0.184 0.164 

 14-0707 0.024 0.919 0.400 0.707 3.239 0.044 0.187 0.179 0.419 

 14-0724 0.024 0.750 0.391 0.714 3.498 0.055 0.306 0.134 0.469 

 14-0725 0.029 0.809 0.396 0.739 2.950 0.050 0.195 0.189 0.356 

 14-0734 0.026 0.828 0.374 0.782 3.437 0.052 0.294 0.140 0.189 

 14-0735 0.023 0.761 0.431 0.758 3.669 0.056 0.288 0.202 0.383 

 14-0738 0.026 0.802 0.414 0.832 3.760 0.046 0.278 0.229 0.175 

 14-0739 0.038 0.811 0.368 0.778 3.277 0.062 0.282 0.162 0.546 

 Mean 0.027 0.821 0.407 0.739 3.431 0.053 0.245 0.170 0.327 
 S.D. 0.005 0.070 0.036 0.052 0.255 0.005 0.049 0.036 0.133 
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Table K-12 
Organ Weight as Percent Brain Weight Individual Data 

Female Rats 
  

Dose Group Animal ID Adrenals Heart Kidneys Liver Ovaries Spleen Thymus Uterus 
 14-0694 3.591 45.524 82.954 411.583 6.879 26.353 24.532 19.980 

Corn Oil 14-0695 3.004 43.126 90.580 409.012 6.568 25.509 16.599 45.265 
Control 14-0700 2.780 41.317 87.561 411.073 7.171 22.341 21.463 22.000 

 14-0701 2.981 38.251 68.654 284.401 6.756 22.057 19.275 23.497 

 14-0716 3.106 48.188 76.398 400.000 6.211 30.021 22.619 38.251 

 14-0717 2.852 38.498 75.333 346.578 5.894 22.861 18.774 55.418 

 14-0730 4.032 52.117 107.813 496.825 5.897 22.984 28.780 31.149 

 14-0731 3.251 47.901 85.598 433.589 5.553 22.438 23.386 19.187 

 14-0732 2.646 50.331 82.952 375.013 6.565 27.786 27.990 21.883 

 14-0733 2.792 48.862 93.847 376.991 6.360 20.941 24.199 22.647 

 Mean 3.104 45.412 85.169 394.507 6.385 24.329 22.762 29.928 
 S.D. 0.424 4.899 10.952 55.688 0.502 2.943 3.900 12.436 
          
 14-0692 1.885 43.508 69.581 385.183 5.812 23.298 27.696 28.168 

100 mg/kg-d 14-0693 3.008 53.712 88.840 481.756 5.871 23.872 25.328 20.718 

 14-0702 2.941 53.519 108.298 425.525 5.305 24.685 22.269 40.284 

 14-0703 2.960 45.846 92.056 408.982 6.075 38.577 19.574 22.741 

 14-0714 3.277 54.022 89.225 477.607 5.958 27.656 28.252 32.969 

 14-0715 2.681 42.269 71.853 373.097 5.074 21.685 25.132 22.116 

 14-0740 3.467 52.705 98.428 467.776 5.039 26.676 27.138 22.931 

 14-0741 2.964 52.427 89.116 428.666 6.898 28.309 35.003 23.710 

 14-0742 3.509 51.731 83.736 420.816 5.311 27.549 27.454 23.850 

 14-0743 3.009 51.899 82.832 396.793 6.561 23.631 29.304 22.200 

 Mean 2.970 50.164 87.397 426.620 5.790 26.594 26.715 25.969 
 S.D. 0.459 4.485 11.460 38.232 0.622 4.754 4.145 6.188 
          
 14-0690 2.916 49.271 84.414 406.435 5.882 25.641 21.719 25.591 

210 mg/kg-d 14-0691 3.152 38.282 79.766 373.818 4.779 25.369 14.794 37.722 

 14-0718 2.867 42.462 72.219 345.329 5.783 21.898 14.928 19.674 

 14-0719 3.375 49.421 75.063 386.448 6.096 26.700 25.038 21.159 

 14-0744 3.867 51.329 116.336 525.906 7.443 34.703 31.223 42.243 

 14-0745 3.734 45.199 97.575 438.700 6.159 31.280 18.526 24.345 

 14-0746 3.289 43.643 79.823 407.609 6.038 26.706 22.042 24.448 

 14-0747 2.914 72.153 80.680 426.983 5.882 32.326 29.520 23.583 

 14-0748 3.459 57.731 91.913 416.124 5.900 26.704 28.586 22.228 

 14-0749 3.194 48.104 95.359 470.958 6.886 35.429 34.182 20.808 

 Mean 3.277 49.759 87.315 419.831 6.085 28.676 24.056 26.180 
 S.D. 0.342 9.509 13.237 50.988 0.700 4.470 6.786 7.577 
          
 14-0708 3.908 55.501 99.800 502.455 6.613 30.461 27.455 34.619 

415 mg/kg-d 14-0709 3.204 47.659 84.672 475.407 6.555 30.458 31.789 30.458 

 14-0710 3.571 48.065 83.383 394.841 7.192 25.794 22.073 49.802 

 14-0711 2.708 46.529 79.911 389.710 5.416 25.849 24.569 15.903 

 14-0720 3.924 47.801 86.761 496.454 6.761 29.314 29.409 17.730 

 14-0721 3.156 51.526 94.827 447.905 6.415 28.608 29.747 23.849 

 14-0722 4.010 48.020 89.574 437.544 5.263 25.664 31.378 19.449 

 14-0723 3.184 48.731 79.926 375.173 5.999 24.919 20.997 19.197 

 14-0728 3.089 53.165 94.684 481.975 5.722 27.038 31.443 23.797 

 14-0729 3.417 48.318 88.254 469.461 7.101 32.515 29.899 30.326 

 Mean 3.417 49.532 88.179 447.092 6.304 28.062 27.876 26.513 
 S.D. 0.428 2.884 6.644 46.317 0.676 2.580 3.977 10.251 
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Dose Group Animal ID Adrenals Heart Kidneys Liver Ovaries Spleen Thymus Uterus 
 14-0698 4.734 59.763 113.825 410.436 6.670 26.573 23.453 50.834 

830 mg/kg-d 14-0699 2.778 49.646 91.667 452.929 5.404 28.586 35.808 21.465 
 14-0704 2.819 49.258 80.712 420.722 6.924 28.091 14.590 27.943 
 14-0705 1.344 46.174 72.441 395.708 5.377 22.751 16.805 20.527 
 14-0712 3.320 46.829 81.962 401.933 5.500 21.011 22.299 25.818 
 14-0713 3.401 53.450 92.323 454.033 5.879 30.078 23.567 18.124 
 14-0726 4.415 48.369 100.050 476.969 6.924 30.156 23.432 45.309 
 14-0727 3.273 40.823 81.247 387.572 6.192 21.628 18.532 17.028 
 14-0736 3.682 45.765 89.479 450.132 7.102 32.404 24.408 22.567 
 14-0737 3.568 49.807 92.237 467.792 6.172 32.835 29.412 27.097 
 Mean 3.333 48.988 89.594 431.823 6.214 27.411 23.231 27.671 
 S.D. 0.934 5.025 11.625 32.219 0.665 4.316 6.118 11.409 
          

 14-0696 3.734 53.380 93.441 473.259 6.660 23.966 22.805 28.658 
1250 mg/kd-d 14-0697 2.782 39.475 68.976 348.556 5.879 20.577 10.761 34.803 

 14-0706 3.123 63.748 86.534 434.869 7.680 29.493 23.963 21.301 

 14-0707 2.560 43.478 76.908 352.367 4.831 20.338 19.420 45.604 

 14-0724 3.172 52.165 95.166 466.213 7.351 40.735 17.925 62.538 

 14-0725 3.635 48.899 91.295 364.516 6.144 24.117 23.297 43.984 

 14-0734 3.094 45.210 94.511 415.269 6.337 35.479 16.866 22.854 

 14-0735 2.965 56.604 99.677 482.264 7.332 37.898 26.577 50.350 

 14-0738 3.215 51.680 103.799 468.826 5.748 34.681 28.544 21.870 

 14-0739 4.688 45.445 96.004 404.209 7.619 34.790 19.925 67.288 

 Mean 3.297 50.008 90.631 421.035 6.558 30.207 21.008 39.925 
 S.D. 0.601 7.069 10.552 52.145 0.939 7.494 5.168 16.783 
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APPENDIX L  

HISTOPATHOLOGY REPORT 
Protocol No: 30-14-07-01 

Effects of Acute and Subacute Oral Methylnitroguanidine (MeNQ) Exposure to Rats (Rattus norvegicus) 
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APPENDIX M 
MICRONUCLEUS ASSAY REPORT 

Protocol No: 30-14-07-01 
Effects of Acute and Subacute Oral Methylnitroguanidine (MeNQ) Exposure to Rats (Rattus norvegicus) 
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APPENDIX N  
SPERM ANALYSIS REPORT 

Protocol No: 30-14-07-01 
Effects of Acute and Subacute Oral Methylnitroguanidine (MeNQ) Exposure to Rats (Rattus norvegicus) 
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APPENDIX O 

STATISTICAL EVALUATION OF 14-DAY RESULTS 
Protocol No: 30-14-07-01 

Effects of Acute and Subacute Oral Methylnitroguanidine (MeNQ) Exposure to Rats (Rattus norvegicus) 
 

 
 
Statistical analysis for organ weights, clinical chemistry, hematology, prothrombin times and the 
micronucleus assay are included in the raw data for this report.  See below for the contributing scientist 
report for bodyweight analysis. 
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APPENDIX P 

STUDY PROTOCOL AND MODIFICATIONS/DEVIATIONS 
Protocol No: 30-14-07-01 

Effects of Acute and Subacute Oral Methylnitroguanidine (MeNQ) Exposure to Rats (Rattus norvegicus) 
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