
I

- Institute Report No. 337

00

Acute Oral Toxicity of
Triethyleneglycol Dinitrate (TEGDN) in ICR Mice

Earl W. Morgan, DVM, MAJ, VC
John R.G. Ryabik, BS, $P4

Conrad Wheeler, PhD
and

Don W. Korte, Jr., PhD, LTC, MSC

DTIC
ELECT E

MAMMALIAN TOXICOLOGY BRANCH 0JUN 12 1989
DIVISION OF TOXICOLOGY E D

Maty 1589 Toxicology Series: 132
nM~b ,,km, a , ap,, r [.....

LE T':RMAr' ARMY INSTITUTE OF RESEARCH
PRESIL1O OF SAN FRANCISCO, CALIFORNIA 94129

89 6'12 126_



Top- .'.ot'ment h_.-. a aOn ro-ved, for puIlic reeas ant i.. ; ifs distribution is

-o t!s r-evn t whea t i3 no lonter needed. Do not return to the originator.

I-vo of t a es in (his report dos not con titute an official endorsement
wprovd of the use of such items.

his researcr -was conducted io compliance with the "Guide for the Care and Use
of Laboratory Animals. N! Publication No. 85-23, as prepared by the 1n..titute

f .al)ro"y Animai Resources, National Research Council.

This materia!hi cs been reviewed by Letterman Army Institute of
Ve.earch and there is no objection to its presentation and/or
~fl;fl icio. Th.-,e opinions or ;!ssertiuns contained herein are the
r;vae Vie A,0wS of the author(s) and are not to be cmstrued as official

or as relecting the views of the Department of the Army or the
lonartment of Defense. (AR 360-,

I, "' 'fl i  
V' (date)-

..-' ...... ... . .... .....:.."
COTn , NIC, ro, dt)

f-1



S'ECURITY CLASSIFICATION OF THIS PAGE
FomApproved

REPORT DOCUMENTATION PAGE 7 MBNo. 0704-0188

la REPORT SECURITY CLASSIFICATION lb RESTRICTIVE MARKINGS
UNCLASS IF IED

2a. SECURITY CLASSIFICATION AUTHORITY 3 DISTRIBUTION/AVAILABIL!TY OF REPORT

2b. DECLASSIFICATIONIDOWNGRADING SCHEDULF APPROVED FOR PUBLIC RELEASE;
,_ DISTRIBUTION IS UNLIMITED,

A. PERFORMING ORGANIZATION REPORT NUMBER(S, S MONITORING ORGANIZATION REPORT NUMBER(S)

institute Report No.: 337
6a. NAME OF PERFORMING ORGANIZATION 6b. OFFICE SYMBOL 7a. NAME OF MONITORING ORGANIZATION
Mammalian Toxicology (If applicable) US Army Biomedical Research
Division of Toxicology SGRD-ULE-T and Development Laboratory
6c. ADDRESS (City, State, and ZIP Code) 7b. ADDRESS (City, State, and ZIP Code)
Letterman Army Institute of Research Fort Detrick
Presidio of San Francisco, CA 94129-6800 Frederick, MD 21701-5010

Ba. NAME OF FUNDING /SPONSORING 8b. OFFICE SYMBOL 9. PROCUREMENT INSTRUMENT ;DENTIFICATION NUMBER
ORGANIZATION US Army Medical (If applicable)

Research & Development ComI nd
kc. ADDRESS (City, State, and ZIP Code) 10. SOURCE OF FUNDING NUMBERS
Fort Detrick PROGRAM PROJECT TASK WORK UNIT
Frederick, Maryland 21701-5012 ELEMENT NO. NO NO. ACCESSION NO

62720 A835 AB A303913

11. TITLE (Include Security Classification)
(U) Acute Oral Toxicity of Triethyleneglycol Dinitrate (TEGDN) in ICR Mice

12. PERSONAL AUTHOR(S)
EW Morgan, JRG Ryabik, C Wheeler, and DW Korte, Jr.

13a. TYPE OF REPORT 13b. TIME COVERED 14. DATE OF REPORT (Yeer, Month, Day) 15. PAGE COUNT
Institute FROM23JAN85To26APR8 May _1989 71
16. SUPPLEMENTARY NOTATION

ioxicology Series No. 132
17 COSATI CODES 18. SUBJECT TERMS (Continue on reverse if necessary and identify by block number)

FIELD GROUP SUB-GROUP Acute Oral Toxicity, TEGDN, Triethyleneglycc!

Dinitrate, Mouse, Mammalian Toxicology,
Propellant

19. ABSTRACT (Continue on reverse if necessary and identify by block numberL (3 -
The acute oral toxicity of triethyleneglycol dinitrate (TEGDN) was

determined in male and female ICR mice by using the oral vage single-dose
method. The median lethal dose for male mice was 2036.59 101.1 mg/kg and
1866.3 1-M6.2 mg/kg for female mice. TEGDN produced primarily reflexive and
behavioral signs. These signs included increased startle reflex, depression
of grasping and righting reflexes, inactivity, tremors, jumping , twitching,
convulsions, and irritability. Other clinical signs associated with TEGDN
administration were squinting, hunched posture, urine stains on the abdomen,
and rough or dirty hair coat. The duration of clinical signs was acute. Most
animals were exhibiting signs by 2 hours after dosing and had either died or
had returned to normal by 24 hours after dosing. According to the
classification scheme of Hodge and Sterner, these results place TEGDN in the
3lightly toxic class. (- i-

10. DISTRIBUTION /AVAILABILITY OF ABSTRACT 21 ABSTRACT SECURITY CLASSIFICATIONJ ]UNCLASSIFIEDUNLIMITED 0-' SAME AS RPT r0 OTIC USERS IUNCLASS IF IED

22a. NAME OF RESPONSIBLE INDIVIDUAL 22b TELEPHONE (include Area Code) 22c. OFFICE SYMBOL
DWIN S. BEATRICE, COL, MC (415) 561-3600 .r-rJT. I

DD Form 1473. JUN 16 Previous editions are obsolete. SECURITY CLASSIFICATION OF THIS PAGE

UNCLASSIFIED



ABSTRACT

The acute oral toxicity of triethyleneglycol dinitrate
(TEGDN) was determined in male and female ICR mice by using
the oral gavage single-dose method. The median lethal dose
for male mice was 2036.5 ± 101.1 mg/kg and 1866.3 ± 86.2
mg/kg for female mice. TEGDN produced primarily reflexive
and behavioral signs. These signs included increased startle
reflex, depression of grasping and righting reflexes,
inactivity, tremors, jumping , twitching, convulsions, and
irritability. Other clinical signs associated with TEGDN
administration were squinting, hunched posture, urine stains
on the abdomen, and rough or dirty hair coat. The duration
of clinical signs was acute. Most animals were exhibiting
signs by 2 hours after dosing and had either died or had
returned to normal by 24 hours after dosing. According to
the classification 6cheme of Hodge and Sterner, these results
place TEGDN in the slightly toxic class.
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PREFACE
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US Army Medical Research and Development Command
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Project Officer: Gunda Reddy, PhD

PROJECT/WORK UNIT/APC: 3E162720A835/180/TLB0

GLP STUDY NUMBER: 84010

STUDY DIRECTOR- LTC Don W. Korte Jr., PhD, MSC
Diplomate, American Board of Toxicology

PRINCIPAL INVESTIGATOR: CPT Earl W. Morgan, DVM, VC
Diplomate, American College of
Veterinary Preventive Medicine

CO-PRINCIPAL INVESTIGATOR: SP4 John R.G. Ryabik, BS

PATHOLOGIST: LTC Lance D. Lollini, DVM, MS, VC
Diplomate, American College of
Veterinary Pathologists

DATA MANAGER: Yvonne C. Johnson, BS

REPORT AND DATA MANAGEMENT: A copy of the final report,
study protocol, retired SOPs,
raw data, analytical, stability,
and purity data of the test
compound, tissues, and an
aliquot of the test compound
will be retained in the LAIR
Archives.

TEST SUBSTANCE: Triethyleneglycol Dinitrate

INCLUSIVE STUDY DATES: 23 January - 26 April 1985

OBJECTIVE: The objective of this study was to determine the
acute oral toxicity of triethyleneglycol
dinitrate in male and female ICR mice.
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Acute Oral Toxicity of Triethyleneglycol Dinitrate in
Male ar.% Female in ICR Mice--Morgan et al.

INTRODUCTION

The Department of Defense is considering the use of
diethyleneglycol dinitrate (DEGDN), triethyleneglycol
dinitrate (TEGDN), or trimethylolethane trinitrate (TMETN) as
a replacement for nitroglycerin in munition formulations. A
"health effects" review conducted for the US Army Biomedical
Research and Development Laboratory (USABRDL) identified
numerous gaps in the toxicology database of these compounds
(1). Consequently, USABRDL has tasked the Division of
Toxicology, LAIR, to conduct an inital health effects
evaluation of DEGDN, TMETN, TEGDN, and two DEGDN-based
propellants, JA-2 and DIGL-RP. This initial evaluation
includes the Ames mutagenicity assay, acute oral toxicity
tests in rats and mice, a dermal toxicity test in rabbits,
dermal and ocular irritation studies in rabbits, and dermal
sensitization studies in guinea pigs.

Objective of Study

The objective of this study was to determine the acute
oral toxicity of TEGDN in male and female ICR mice.

MATERIALS

Test Substance

Chemical name: Triethyleneglycol Dinitrate

Chemical Abstract Service Registry No.: 111-22-8

Chemical structure:

02N-O-CH2CH2-O-CH2CH2-O-CH2CH2-O-N02

Molecular formula: C6H12N208

Source: Nival Ordnance Station
Indian Head, MD
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cher test substance information is presented in
Appendix A.

Vehicle

The vehicle for TEGDN was corn oil (Sigma Chemical
Company, St. Louis, MO). The expiration date was April 1995.

Animal Data

Sixty-five male and 65 female ICR mice (Harlan Sprague-
Dawley Inc, Indianapolis, IN), were used for this study.
They were identified individually with ear tags numbered
85C00205 - 85C00324 inclusive, and 85C00074, 85C00097,
85C00103, 85C00114, 85C00133, 85C00158, 85C00166, 85C00169,
85C0013, and 85C00184. The vehicle control group was
transferred from a previous study. The animal weights on
receipt ranged from 19 to 33 g. Additional animal data
appear in Appendix B.

Husbandry

Mice were caged individually in stainless steel wire
mesh cages in racks equipped with automatically flushing
dumptanks. The diet, fed ad libitum, consisted of Certified
Purina Rodent Chow® Diet 5002 (Ralston Purina Company,
Checkerboard Square, St Louis, MO); tap water was provided by
continuous drip from a central line. The animal room
temperature was maintained in a range from 22.2 0C to 25.6 0C
with a relative humidity range of 38 to 51 percent. The
photoperiod was 12 hours of light per day.

METHODS

Group Assignment/Acclimation

Study mice were randomized into 5 dose groups of 10
males and 10 females each and vehicle and cage control groups
of 5 males and 5 females each. Allocation was accomplished
by using a computer-based stratified weight-biased method.
--he Beckman TOXSYS® Animal Allocation Program was used in
conjunction with a Beckman TOXSYS® Data Collection Terminal.
Tie animals were acclimated for 13 days before the day of
-osing. Durinq this period they were observed daily f<>r

n 0 f i I 1 11
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Dose Levels

The results of the ALD determination suggested that the
MLD was between 1900 and 2500 mg per kg. Based on these
data, test doses were selected (Table 1).

TABLE 1: TEGDN Doses

Grouip Dosage Level
mg/kg

1 2150

2 2450

3 2780

4 3160

5 1670

6 1290

7 (cage control)

8 (vehicle control from earlier study)

Compound Preparation

TEGDN was received as a 10% solution in ethanol. The
ethanol was removed with a rotary evaporator. TEGDN was then
suspended in corn oil using a vortex to form a viscous clear
yellow-to-light-brown oil emulsion. The compound readily
went into suspension and there was no discernible separation
throughout the dosing procedures.

Chemical Analysis of Dosing Solution

NMR analysis demonstrated that the neat compound is
stable for at least 1 month (Appendix A). Test for
homogeneity of the test compound in the vehicle was
conducted. The deviation of individual values from the mean
cf each set of 3 samples (top, middle, bottom) did not exceed
;.8% for any emulsion.
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Test Procedures

This study was conducted in accordance with EPA
guidelines (2) and LAIR SOP-OP-STX-36 (3).

The volume of dosing solution each animal received was
based upon the desired dose level, the compound concentration
in suspension, and animal weights. The dose level was
increased by varying the concentration of each suspension.
Volumes ranged from 0.26 to 0.36 ml in the males and 0.23 to
0.31 ml in females. The vehicle control group was given 0.24
to 0.33 ml of corn oil. The volumes given were based on a
dose of 10 ml per kg. The cage control group was untreated.
Dosing was performed by the oral gavage method without animal
sedation or anesthesia. Sterile disposable syringes (Becton,
Dickenson & Co., Rutherford, NJ) fitted with 20-gauge, 1-1/2
inch, ball-tipped feeding tubes (Popper & Sons, Inc, New Hyde
Park, NY) were utilized. Animals in groups 1-4 were dosed
between 0900 and 1031 hours on 9 April 1985. Group 5 mice
(1670 mg/kg) were dosed between 1006 and 1024 on 10 April
1985 and group 6 (1290 mg/kg) mice were dosed between 1009
and 1017 on 12 April 1985 after analysis of the data from
groups 1-4.

Observations

Observations for mortality and signs of acute toxicity
were performed daily according to the following procedure:
(a) animals were observed undisturbed in their cages, (b)
animals were removed from their cages and given a physical
examination, and (c) animals were observed after being
returned to their cages. On the day of dosing, the animals
were checked intermittently throughout the day. Recorded
observations were performed 1, 2, and 4 hours after dosing
and daily for the remainder of the 2-week test period. A
second "walk through" observation was performed daily with
only significant observations recorded. Body weights were
recorded weekly during the course of the study.

Animals that died during the observation period were
submitted for a complete gross necropsy. Those which
survived the 14-day study period were submitted for necropsy
immediately after sacrifice by barbituate overdose.
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Statistical Analysis

Statistical analyses were performed on the study
results. The calculated lethal doses were derived by probit
analysis using the maximum likelihood method, as described by
Finney (4). The program, PROBIT, developed for the Data
General Computer, Model MV8000, was used to plot the probit
curve and lethal dose values.

Duration of Study

Appendix C is a complete listing of historical events.

Chanaes/Deviations

The dosing phase of this study was accomplished
according to the protocol and applicable amendments with the
following exceptions: The animals that were originally
planned for the vehicle control group were dosed with 1290
mg/kg of TEGDN in order to define the lower end of the dose
range more accurately. The cage control group was reduced
from 10 to 7 animals due to the loss of 2 mice during
quarantine and the need to replace one animal in Group 1 due
to misdosing. The vehicle control group from a previous set
of animals was used as a historical control.

Storage of Raw Data and Final Report

A copy of the final report, study protocols, raw data,
retired SOPs and an aliquot of the test compound will be
retained in the LAIR Archives.

RESULTS

Mortality

Seventy-five animals died as a result of the dosing.
Sixty-two (82.7%) deaths occurred within 12 hours of dosing.
An additional 11 (14.6%) deaths occurred by 25 hours after
dosing and the last 2 (2.7%) deaths occurred by 48 hours
after dosing. Table 2 lists the compound-related deaths by
group and the percent mortality. Appendix D is a tabular
presentation of cumulative mortality.
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TABLE 2: Compound Related Deaths by Group

GROUP Dose Level Compound Related Death/ Percent
mg/kg Number in Group Mortality

MALE

6 1290 0/5 0

5 1670 2/10 20

1 2150 7/10 70

2 2450 6/10 60

3 2780 10/10 100

4 3160 10/10 100

7 Cage Control 0/4 0

Vehicle Control 0/5 0

FEMALE

6 1290 0/5 0

5 1670 3/10 30

1 2150 7/10 70

2 2450 10/10 100

3 2780 10/10 100

4 3160 10/10 100

7 Cage Control 0/3 0

Vehicle Control 0/4 0
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Lethal Dose Calculations

Lethal dose values were calculated by probit analysis
and the equation for the probit regression line was: Y = -
31.56 + 11.05 log X for males and Y = -42.33 + 14.47 log X
for females, where X is the dose and Y the corresponding
probit value. Misdosed animals were excluded from
statistical analysis and eliminated from the study. Lethal
doses calculated from the equation for the probit regression
line are presented in Table 3. Figures 1 and 2 graphically
present the actual data points and the regression line.

TABLE 3: Calculated Lethal Doses (LD) of TEGDN in ICR
Mice

Calculated Dose* 95% Confidence Limits
Level (mg/kg) (mg(base)/kg)

MALES

LD10 1559.1 ± 141.3 (1153.3, 1777.1)

LD50 2036.5 1 101.1 (1791.0, 2233.2)

LD90 2660.0 ± 172.1 (2404.4, 3246.1)

FEMALES

LD10 1521.9 ± 118.5 (1160.9, 1702.6)

LD50 1866.3 ± 86.2 (1651.9, 2037.3)

LD90 2288.5 ± 130.8 (2090.1, 2741.8)

* Calculated dose ± standard error.
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Figure 1

TEGDN Dose Response Curve in Male ICR Mice
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Figure 2

TEGDN Dose Response Curve in Female ICR Mice
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Clinical Observations

The most frequently observed categories of clinical
signs were reflexes (63 of 110 animals dosed) and behavioral
(77 of 110). Reflexive signs included depressed grasping and
righting reflexes, and increased startle reflex. Behavioral
signs included tremors, inactivity, jumping, twitching, and
irritability. All animals that died exhibited one or more
reflexive and/or behavioral signs or had progressed to a
prostrate/moribund condition or death before the first
observation for clinical signs. Although thete appeared to
be a dose response relationship for these signs, the rapid
onset of death in the higher dose groups precluded
statistical confirmation of this inference. However, the
presence of convulsions in the higher dose groups supports a
dose-response relationship for these clinical signs.

Most other clinical signs were attributable to a more
generalized response of malaise and discomfort associated
with TEGDN administration. These signs included squinting
(63 of 110), hunched posture (51 of 110), urine on the
abdomen (27 of 110), and rough or dirty hair coat (10 of
110). Squinting exhibited an apparent dose response
relationship. The higher frequency that urine was observed
on the abdomen of the male mice is primarily a function of
anatomical differences between the sexes.

Thirteen animals (12 females and 1 male) died before any
clinical signs were recorded. One female was in the 1670
mg/kg group; all others were in the 2450 mg/kg or higher
groups.

With the exception of the animals that ultimately died
most clinical signs had cleared by 24 hours after dosing.
One animal in the 1670 mg/kg group remained hyperactive
through Day 4 after dosing. On day 6 after dosing, one male
in the 2450 mg/kg group developed a rough and dirty hair coat
which persisted to the end of the study. Due to a water
lixit malfunction, one male in the 1670 mg/kg group developed
a rough coat on Day 12 after dosing. His condition
progressed to tremors, hunched posture, and marked
dehydration by the following day before the malfunction
problem was found and corrected. Tables 4 and 5 contain a
summary of clinical observations. Appendix E contains
individual animal histories.

Weight gains of survivors were not significantly
affected by dosing. Table 6 presents the mean body weights
by groups. Appendix F contains individual weiaht tables.
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TABLE 6: Mean Body Weights in Grams ± S.E (N)

MALES

At Dosing Midtrial Termination
(mg/kg) R Day 0 Day 7 Day 14"

1290 27.0 32.4 33.6 35.0
±0.4(5) ±0.5(5) ±0.7(5)t ±0.3(5)

1670 27.0 29.6 31.9 32.3
±0.7(10) ±0.8(10) ±1.0(8) ±1.8(8)

2150 27.8 31.3 37.3 37.0
±0.9(10) ±0.9(10) ±2.9(3) ±2.1(3)

2450 27.6 30.0 33.3 35.0
±0.5(10) ±0.9(10) ±1.6(4) ±1.5(4)

2780 28.2 30.8
±0.6(10) ±0.7(10)

3160 27.1 28.6 -- --

±0.5(10) ±0.7(10)

Vehicle 25.2 32.0 34.6 35.0
Control ±0.4(5) ±0.3(5) ±0.4(5) ±0.5(5)

Cage 27.5 33.3 34.3 34.5
Control ±0.9(5) ±0.8(5) ±0.9(5) ±1.1(5)

* Weights after overnight fast.
t Day 4
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TABLE 7: Mean Body Weights in Grams ± S.E (N)

FEMALE S

Dosp Groups At Dosing Midtrial Termination
(mg/kg) Recipt Da Day 2_ Day 14*

1290 26.0 27.8 29.8 30.2
±0.8(5) ±0.6(5) ±0.9(5)t ±0.4(5)

1670 26.3 27.4 29.1 30.4
±0.6(10) ±0.7(10) ±0.8(7) ±1.0(7)

2150 27.0 28.7 31.3 31.7
±0.9(10) ±0.7(10) ±0.7(3) ±0.7(3)

2450 25.9 27.4 --

±0.7(10) ±0.8(10)

2780 25.0 26.7 --

±1.0(10) ±0.8(10)

3160 26.1 26.8 -- --

±0.6(10) ±0.7(10)

vehicle 22.4 25.0 26.5 28.5
Control ±0.7(5) ±0.5(5) ±0.3(4) ±0.5(4)

Cage 26.7 30.0 30.3 29.7

Control ±1.1(3) ±0.6(3) ±0.3(3) ±0.'7(3)

*Weights after overnight fast.
t Day 4
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Gross Pathological Observations

The mortalities which occurred after dosing appear to
have been caused by the test compound. No remarkable gross
lesions were found in any of the animals. The veterinary
pathologist's report appears in Appendix G.

DISCUSSION

The calculated median lethal dose for TEGDN was 2036.5
mg/kg in male ICR mice and 1866.3 mg/kg in female ICR mice.
These values place TEGDN within the slightly toxic
classification (5).

Clinical signs indicated that TEGDN primarily affected
the central nervous system. Clinical signs included
inactivity, tremors, increased startle reflex, jumping,
twitching, depression of grasping and righting reflexes,
irritability, and convulsions. These observations correspond
closely to the results reported by Andersen et al. (6). They
reported that rats given TEGDN intraperitoneally displayed
hyperactivity to both auditory and tactile stimuli
accompanied by tremors and severe clonic convulsions. They
also reported that the results of pentobarbital sleep time
studies indicated a depressant activity by TEGDN on the
central nervous system.

The mice also exhibited a syndrome of general malaise/
discomfort as indicated by the observations of squinting,
hunched posture, rough coat, and urine stains on the abdomen.
These signs were more prevalent in the 2150 mg/kg and higher
dose groups.

CONCLUSION

Triethyleneglycol dinitrate is a slightly toxic compound
that produces primarily central nervous system symptoms.
Calculated MLD values were 2036.5 mg/kg in male ICR mice and
1866.3 mg/kg in female ICR mice.
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Appendix A: CHEMICAL DATA

Chemical Name: Ethanol, 2,2'-[1,2-ethanediylbis(oxy)] bis-,
dinitrate

Alternate Chemical Names: Triethyleneglycol dinitrate,
NOSET-A

Chemical Abstracts Service Registry No.: 111-22-8

LAIR Code Number: TA44

Chemical Structure:

02N-O-CH2CH2-0-CH2CH2-0-CH2CH2-0-N02

Molecular Formula: C6H12N208

Molecular Weight: 240

Physical State: Yellow oil

Density: (g/cm3 ): 1.32*

Manufacturer: Naval Ordnance Station
Indian Head, MD

Lot No.: 130-84

* Holleman JW, Ross RH, Carroll JW. Problems definition study

on the health effects of diethyleneglycol dinitrate,
triethyleneglycol dinitrate and trimethylulethane trinitrate and
their respective combustion products. Frederick, Maryland: US
Army Medical Bioengineering Research and Development Laboratory,
1983, DTIC No. ADA 127846, p17.
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Appendix A (cont.): CHEMICAL DATA

Analytical data: The compound chromatographed as a single
peak (retention time 5.8 min) by HPLC
analysis under the following conditions:
column, Brownlee RP-18 (4.6 x 250 mm);
solvent system, 30% water, 70% methanol; flow
rate 0.9 ml/min, detection wavelength, 215
nm.t No impurities were detectable by NMR.*
NMR (80 MHz, CDC13): 3.65 (S, 4H, -CH2-O-
Cf2C I2-0-CH2-), 3.72-3.84 (Complex multiplet,
4H, terminal methylene groups). IR (KBr):
2900, 1630, 1280, 1130, 1030, 910, 860 cm.§

Stability: The compound was received as a 10% solution in
ethanol. Periodic analysis of this solution by
HPLC has shown no evidence of decomposition to date
(4 months).t NMR analysis demonstrated that the
neat compound is stable for at least 1 month.J

t Wheeler, CR. Nitrocellulose-Nitroguanidine Projects.
Laboratory Notebook #84-05-010.1, p26-30, 42-43. Letterman Army
Institute of Research, Presidio of San Francisco, CA.

* Wheeler, CR. Nitrocellulose-Nitroguanidine Projects.
Laboratory Notebook #84-05-010.2, p63. Letterman Army Institute
of Research, Presidio of San Francisco, CA.

§ Ibid. p64.
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Appendix A (cont.): CHEMICAL DATA

Analysis of TEGDN Dosing Formulations

INTRODUCTION:

Emulsions of triethylene glycol dinitrate (TEGDN) in
corn oil were prepared by shaking or stirring mixtures of the
two components. The emulsions were subsequently used for
dosing animals in the GLP Studies #84010 (acute oral toxicity
in mice) and #84011 (acute oral toxicity in rats). After
dosing, the remainder of each emulsion was stored at 4'C for
analysis. Determination of the TEGDN concentration was
accomplished by reverse-phase liquid chromatography.

MATERIALS:

Chromatographic analysis was performed using a Hewlett-
Packard 1090 high pressure liquid chromatography (HPLC)
system with diode array detector (Hewlett-Packard, Palo Alto,
CA). Separations were obtained on a Brownlee RP-18 column
(4.6 x 250 mm, Brownlee Labs, Inc., Santa Clara, CA). HPLC
grade acetonitrile and water were obtained from the J.T.
Baker Chemical Co., Phillipsburg, NJ.

METHODS:

Analysis of TEGDN solutions was accomplished under the
following HPLC conditions: solvent, 70% acetonitrile-30%
water; solvent flow, 0.9 ml/min; injection volume, 10 gL;
detector wavelength, 205 nm. The HPLC mobile phase was used
to prepare standards as well as to extract the TMGDN/corn oil
mixtures. Standards were prepared by weighing TEGDN on
aluminium foil (0.5 mm squares) using a microbalance. The
weigh boats containing TEGDN were added to volumetric flasks.
The flasks were filled to volume and the contents mixed well
by shaking. The concentration of the standards covering this
ranged from 10.4 to 561.2 gg/ml and a set of standards
covering this range was analyzed both before and after each
set of samples (diluted dosing emulsions).

To extract the dosing preparations the TEDGN/corn oil
mixtures were removed from the refrigerator and warmed to
room temperature. After rapidly stirring each sample for a
minimum of five minutes an aliquot of approximately one ml
was removed and transfered to a tared volimetric flask. The
weight of each aliquot transferred was recorded and the flask
filled to volume. A second dilution was required prior to
analysis by HPLC.
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Appendix A (cont.). CHEMICAL DATA

Analysis of TEGDN Dosing Formulations (cont.)

To determine if the emulsions of TEGDN in corn oil
prepared for dosing were homogenous, a series of emulsions
was prepared with TEGDN concentrations spanning the range of
concentrations employed in the dosing preparations. Four
emulsions containing 50, 200, 400 and 800 mg of TEGDN per ml
were prepared in 20 ml scintillation vials. After stirring
with a magnetic stir bar for at least 5 min, aliquots from
the top, middle, and bottom of the emulsions were removed and
transfered to tared 25 ml volumetric flasks. The exact
weight of the aliquot was recorded and the flask filled to
volume. One ml of this solution was transfered to a second
volumetric flask for further dilution prior to HPLC analysis.

RESULTS

Under the conditions of the analysis TEGDN eluted with a
retention time of 4.4 min. A plot of the TEGDN concentration
versus peak area was linear within the range of
concentrations (10.4.to 561.2 jg/ml) employed as standards.
Consecutive analyses (n = 10) were performed with standards
containing 103.24, 301.84 and 608.2 jg TEGDN/ml. The
coefficient of variation for each set of peak area values was
0.58%, 0.38%, and 0.27%, respectively. Standards were
analyzed both before and after the analysis of samples
prepared from dosing emulsions. The differences in peak
areas between corresponding standards run before and after
was less than 1%. As can be seen at the bottom of Tables 1
and 2 the standard plot was virtually identical from assay to
assay.

Extraction of the dosing emulsions with 70%
acetonitrile-30% water resulted in quantitative recovery of
TEGDN with no peaks in the chromatogram from corn oil. The
results for the determination of homogeneity are presented in
Table 1. The deviation of individual values from the mean of
each set of three samples (top, middle, bottom) did not
exceed 3.8% for any emulsion prepared.

DISCUSSION

The quantitative recovery of TEGDN from corn oil
emulsions, in addition to the linearity and reproducibility
of the calibration plot over the period of the study,
indicates the assay is a valid method to quantitate TEGDN.
The data in Table 1 demonstrates that the dispersion of TEGDN
in corn oil
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Appendix A (cont.): CHEMICAL DATA

Analysis of TEGDN Dosing Formulations (cont.)

provides a homogenous emulsion over a range of 50 to 800
mg/ml. Since the dosing preparations were prepared in an
identical manner, they were, by implication, homogenous.

The data from the analysis of the dosing emulsions is
presented in Table 2. For several samples the concentration
of TEGDN determined by analysis showed significant deviation
from the target concentration. Of the thirteen emulsions
analyzed three showed deviations of greater than 10% from the
target concentration. Reanalysis of two of these samples
yielded results within three percent of the original values,
thus confirming the initial results.

REFERENCE

Wheeler CR. Nitrocellulose - Nitroguanidine Projects.
Laboratory Notebook #85-01-006, p 1-27 Letterman Army
Institute of Research, Presidio of San Francisco, CA.
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Appendix A (cont.): CHEMICAL DATA

Analysis of TEGDN Dosing Formulations (cont.)

CALCULATIONS

A series of standards were analyzed before and after the
samples (diluted dosing emulsions) for each study. The two
peak area values for each standard solution were averaged and
linear least-squares regression performed on the concentration
versus peak area data. This provided the equation for the best
fitting line in the form of Equation 1 in which:

Equation 1 Y (peak area) = mX + b

m is the slope, X is the concentration (gg/ml) and b is the
intercept. The concentration of TEGDN in the final dilution
was calculated by substituting for Y the peak area obtained
from HPLC analysis and solving for X.

The total amount of TEGDN in the sample analyzed was then
calculated as shown in Equation 2.

Equation 2 Total TEGDN (mg) = X x (dilution factor) = Y
103 Rg/mg

The volume corresponding to the weight of TEGDN calculated
above was determined by dividing by the density of TEGDN
(Equation 3).

Equation 3 Total TEGDN (ml) = Total TEGDN (ma) = = Z
1320 mg/ml 1320

The contribution by corn oil to the volume of the
original aliquot of emulsion removed for analysis was
calculated as follows (Equation 4)

Weight of aliquot
Volume of removed for Weight of Weight of
corn oil = analysis - TEGDN = aliauot -Y = V

Density of corn oil 0.918 g/ml

The concentration of TEGDN could then be determined as follows:

Equation 5

Conc. of = m TEGDN = mg TEGDN =
TEGDN total volume of ml TEGDN + corn oil Z + V
(mg/ml) aliquot removed

for analysis
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Appendix A (cont.): CHEMICAL DATA

Analysis of TEGDN Dosing Formulations (cont.)

Table 1

Assessment of homogeneity for TEGDN/corn oil emulsions.
Aliquots of approximately 1 ml were withdrawn from the top
(T), middle (M), and bottom (B) of the emulsions prepared to
represent the range of TEGDN concentrations [TEGDN] employed
in dosing. Three samples were analyzed from the top layer to
determine the within-layer variability in the sampling and
analysis.

Target Site [TEGDN] Mean (TEGDN] Mean (TEGDN] Deviation
[TEGDN] of (mg/ml) (mg/ml) of (mg/ml) of from mean
(mg/ml) sampling determined top samples all samples (%)

by analysis (T+T+T)/3=XT (XT + M + B)/3

T 45.8
T 47.4 47.0 47.3 -0.6%

50* T 47.7
M 48.2 +1.9%
B 46.8 -1.

T 205.2
T 209.6 207.9 210.4 -1.2%

200' T 209.0
M 211.4 +1.5%
B 212.0 +0.8%

T 426.0
T 418.8 421.0 423.4 -0.6%

400 t  T 418.3
M 419.4 -0.9%
B 429.7 +1.5%

T 805.7
T 824.7 801.6 833.3 -3.8%

800 T 774.3
M 844.6 +1.4%
B 853.6 +2.4%

*Equation for the standard curve: Y = 0.0453X + 0.2426.
Equation for the standard curve: Y = 0.0465X - 0.0622.
'Equation for the standard curve: Y = 0.0459X + 0.0639.
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Appendix A (cont.): CHEMICAL DATA

Analysis of TEGDN Dosing Formulations (cont.)

TABLE 2

Concentration of TEGDN [TEGDN) in dosing emulsions prepared
for GLP Studies 84010 and 84011. Samples that were analyzed
a second time for verification have been denoted with a R
(reanalyzed) in front of the target concentration. In each
case reanalysis yielded a value for concentration that was
within 3% of the initial determination.

[TEGDN]
Target determined by

Study [TEGDN] Date Date Analysis % of Target
Number (mg/ml) Prepared Analyzed* (mg/ml) [TEGDN]

215.0 8 Apr 85 10 Jun 85 237.8 110.6
245.0 8 Apr 85 10 Jun 85 257.3 105.0
278.0 8 Apr 85 10 Jun 85 283.2 101.9

84010 316.0 8 Apr 85 10 Jun 85 334.1 105.7
167.0 9 Apr 85 1 Jul 85 169.4 101.4
360.0 9 Apr 85 10 Jun 85 392.6 109.1
129.0 12 Apr 85 1 Jul 85 133.3 103.3

[TEGDN]
Target Determined by

Study [TEGDN] Date Date Analysis % of Target
Number (mg/ml) Prepared Analyzed* (mg/ml) [TEGDN]

212.0 26 Mar 85 14 Aug 85 227.5 107.3
234.0 26 Mar 85 14 Aug 85 210.6 90.0

R 257.0 26 Mar 85 14 Aug 85 329.1 128.1
84011 285.0 26 Mar 85 14 Aug 85 284.1 99.7

R 378.0 26 Mar 85 14 Aug 85 417.2 110.4
428.0 4 Apr 85 14 Aug 85 461.6 107.9

*The correlation coefficient and equation of the line for the standard

plot on each date of analysis is given as follows:

Date of Analysis Correlation Coefficient Equation

10 Jun 85 0.9999 y - 0.0454 X + 0.0877
1 Jul 85 0.9999 y - 0.0455 X + 0.0527

28 Jul 85 0.9999 y - 0.0453 X + 0.0783
17 Jul 85 0.9999 y - 0.0454 X + 0.0385
25 Jun 85 0.9999 y - 0.0454 X + 0.0746
14 Aug 85 0.9999 y - 0.0461 X + 0.0838
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Appendix B: ANIMAL DATA

Species: Mus musculus

Strain: ICR

Source: Harlan Sprague-Dawley, Inc
Indianapolis, IN

Sex: Male and female.

Dates of birth: Males: 8 February 1985
Females: 1 February 1985
Vehicle Controls: 7 December 1984

Method of randomization: Weight bias, stratified animal
allocation (RANDOM Computer
Program, SOP OP-ISG-21)

Animals in each group: 10 male and 10 female animals -
Groups 1-5; 5 male and 5 female
animals - Group 6 and vehicle
control group; 4 males and 3 females -

cage control group

Condition of animals at start of study: Normal

Body weight range at dosing: 23 - 36 g

Identification procedure: Cervical tag

Pretest conditioning: Quarantine/acclimation 27 March - 9
April 1985

Justification: The laboratory mouse has proven to be a
sensitive and reliable system for lethal dose
determinations.
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Appendix C: HISTORICAL LISTING OF STUDY EVENTS

DateP Event

27 Mar 85 ICR mice for GLP Protocol 84035
were received. Mice were checked
for physical condition, sexed,
weighed, tagged, and individually
caged.

28 Mar 85 Four mice (2 male and 2 female)
were submitted for necropsy
quality control.

28 Mar - 8 Apr 85 Animals were observed daily.

4 Apr 85 Sixty males and 58 females were
transferred to GLP Protocol 84010.
Animals were weighed and
randomized into dose groups.

9 Apr 85 Group 1-4 animals were fasted 4
hours, weighed, dosed, and observed
at 1, 2, and 4 hours after dosing.

10 Apr 85 Group 5 animals were fasted 4
hours, weighed, dosed, and observed
at 1, 2, and 4 hours after dosing.

12 Apr 85 Group 6 animals were fasted 4
hours, weighed, dosed, and observed
at 1, 2, and 4 hours after dosing.

10-26 Apr 85 All animals were observed daily
in a.m. and p.m.

16 Apr 85 All animals were weighed.

23 Apr 85 All surviving animals in Groups
1-4 and 7 were weighed, sacrificed,
and submitted for necropsy.

24 Apr 85 All surviving animals in Group 5
were weighed, sacrificed, and
submitted for necropsy.

26 Apr 85 All surviving animals in Group 6
were weighed, sacrificed, and
submitted for necropsy.
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Appendix D: CUMULATIVE MORTALITY DATA (deaths/group)

Dose Animals/ Time After Dosing
mg/kg G Hours Days

1 2 A 12 1 2 1 A 914

MALES

1290 5 0 0 0 0 0 0 0 0 0

1670 10 0 0 0 0 2 2 2 2 2

2150 10 0 1 2 4 6 7 7 7 7

2450 10 0 0 3 4 6 6 6 6 6

2780 10 0 0 5 10 10 10 10 10 10

3160 10 1 4 5 9 10 10 10 10 10

Vehicle 5 0 0 0 0 0 0 0 0 0

Cage 5 0 0 0 0 0 0 0 0 0

FEMALES

1290 5 0 0 0 0 0 0 0 0 0

1670 10 0 0 0 0 2 3 3 3 3

2150 10 0 1 5 7 7 7 7 7 7

2450 10 0 3 6 9 10 10 10 10 10

2780 10 0 2 7 7 10 10 10 10 10

3160 10 0 5 8 9 1 n 1 1 0n 1l 10

Vehicle 5 0 0 0 0 0 0 0 0 0

Cage 3 0 0 0 0 0 0 0 0 0

TOTAL 1 16 41 62 73 75 75 75 75
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Appendix Z: INDIVIDUAL ANIMAL HISTORIES

MALE CONTROL TRIETHYLENEGLYCOL DINITRATE

Animal Clinical Signs Dates Observed Severity
Number (1985)

85CO0243t NORMAL 8-23 APRIL

85CO0244t NORMAL 8-23 APRIL

85CO0258t NORMAL 8-23 APRIL

85CO0259t NORMAL 8-23 APRIL

85C90074 ROUGH COAT 5,6 FEBRUARY SLIGHT

85C00097 NORMAL 4-19 FEBRUARY

85C00103 NORMAL 4-19 FEBRUARY

85C00114 NORMAL 4-19 FEBRUARY

85C00133 NORMAL 4-19 FEBRUARY

t Cage controls, remaining animals are vehicle controls.
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Appendix E (cont.): INDIVIDUAL ANIMAL HISTORIES

MALE 1290 MG/KG TRIETHYLENEGLYCOL DINITRATE

Animal Clinical Signs Dates Observed Severity
Number (1985)

85C00236 NORMAL 8-26 APRIL

85C00240 URINE ABDOMEN 12 APRIL SLIGHT
SQUINTING 12 APRIL SLIGHT

85C00246 ROUGH COAT 12 APRIL SLIGHT
ULCERATION, BACK 13,14 APRIL SLIGHT
SCAB, BACK 15-24 APRIL SLIGHT

85C00247 INACTIVE 12 APRIL MODERATE
SQUINTING 12 APRIL MARKED
TREMORS 12 APRIL MODERATE
HUNCHED POSTURE 12 APRIL MARKED
DEP. GRASPING REFLEX 12 APRIL MARKED
PROSTRATE 12 APRIL
URINE ABDOMEN 12 APRIL SLIGHT

85C00249 NORMAL 8-26 April
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Appendix E (cont.): INDIVIDUAL ANIMAL HISTORIES

MALE 1670 MG/KG TRIETHYLENEGLYCOL DINITRATE

Animal Clinical Signs Dates Observed Severity
Number (1985)

85C00218 DEP. GRASPING REFLEX 10 APRIL SLIGHT
SQUINTING 10 APRIL SLIGHT
INACTIVE 10 APRIL SLIGHT

85C00227 HYPERACTIVE 10 APRIL MODERATE
HUNCHED POSTURE 10 APRIL SLIGHT
URINE ABDOMEN 10 APRIL SLIGHT
HYPERACTIVE 11-14 APRIL SLIGHT

85C00228 INACTIVE 10 APRIL MODERATE
HUNCHED POSTURE 10 APRIL MODERATE
DEP. GRASPING REFLEX 10 APRIL MODERATE
SQUINTING 10 APRIL MODERATE
URINE ABDOMEN 10,11 APRIL SLIGHT
TREMORS 10 APRIL MODERATE
TWITCHING 10 APRIL SLIGHT

85C00235 INACTIVE 10 APRIL MODERATE
HUNCHED POSTURED 10 APRIL MODERATE
TREMORS 10 APRIL MODERATE
DEP. GRASPING REFLEX 10 APRIL MARKED
SQUINTING 10 APRIL MODERATE
DEATH 11 APRIL

85C00239 DEP. GRASPING REFLEX 10 APRIL SLIGHT
URINE ABDOMEN 10 APRIL MODERATE
INACTIVE 10 APRIL MODERATE

85C00245 INACTIVE 10 APRIL MARKED
TREMORS 10 APRIL SLIGHT
HUNCHED POSTURE 10 APRIL SLIGHT
SQUINTING 10,11 APRIL MODERATE
URINE ABDOMEN 10,11 APRIL MARKED
DEP. GRASPING REFLEX 10,11 APRIL MODERATE
PROSTRATE 11 APRIL
DEATH 11 APRIL
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Appendix E (cont.): INDIVIDUAL ANIMAL HISTORIES

MALE 1670 MG/KG TRIETHYLENEGLYCOL DINITRATE (CONT.)

Animal Clinical Signs Dates Observed Severity
Number (1985)

85C00255 HYPERACTIVE 10 APRIL SLIGHT
TREMORS 10 APRIL MODERATE
SQUINTING 10 APRIL SLIGHT
DEP. GRASPING REFLEX 10 APRIL MODERATE
INACTIVE 10 APRIL SLIGHT
INC. STARTLE REFLEX 10 APRIL SLIGHT

85C00256 ROUGH COAT 10 APRIL SLIGHT
URINE ABDOMEN 10 APRIL SLIGHT

85C00263 ROUGH COAT 10 APRIL SLIGHT

85C00264 INACTIVE 10 APRIL SLIGHT
HUNCHED POSTURE 10 APRIL SLIGHT
DEP. GRASPING REFLEX 10 APRIL SLIGHT
URINE ABDOMEN 10 APRIL SLIGHT
ROUGH COAT 22-24 APRIL MARKED
TREMORS 23 APRIL MODERATE
HUNCHED POSTURE 23,24 APRIL MODERATE
DEHYDRATED 23 APRIL
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Appendix E (cont.): INDIVIDUAL ANIMAL HISTORIES

MALE 2150 MG/KG TRIETHYLENEGLYCOL DINITRATE

Animal Clinical Signs Dates Observed Severity
Number (1985)

85C00217 PROSTRATE 9 APRIL
TREMORS 9 APRIL MARKED
GASPING 9 APRIL MARKED
DEATH 9 APRIL 2.4 HOURS

85C00223 HUNCHED POSTURE 9 APRIL SLIGHT
SQUINTING 9 APRIL MODERATE
URINE ABDOMEN 9 APRIL MODERATE
INACTIVE 9 APRIL MODERATE

85C00226 HUNCHED POSTURE 9 APRIL SLIGHT
TREMORS 9 APRIL MARKED
INACTIVE 9 APRIL MODERATE
DEP. GRASPING REFLEX 9 APRIL SLIGHT
URINE ABDOMEN 9 APRIL SLIGHT
PROSTRATE 9 APRIL
DEATH 9 APRIL 13.2 HOURS

85C00231 SQUINTING 9 APRIL SLIGHT
INACTIVE 9 APRIL SLIGHT
ROUGH COAT 9 APRIL SLIGHT

85C00234 TREMORS 9 APRIL MODERATE
HUNCHED POSTURE 9 APRIL SLIGHT
SQUINTING 9 APRIL MARKED
DEP. GRASPING REFLEX 9 APRIL MARKED
DEATH 9 APRIL 3.7 HOURS

85C00238 TWITCHING 9 APRIL MODERATE
HUNCHED POSTURE 9 APRIL SLIGHT
DEP. GRASPING REFLEX 9 APRIL MODERATE
SQUINTING 9 APRIL SLIGHT
DEATH 10 APRIL 24.3 HOURS
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Appendix E (cont.): INDIVIDUAL ANIMAL HISTORIES

MALE 2150 MG/KG TRIETHYLENEGLYCOL DINITRATE (CONT.)

Animal Clinical Signs Dates Observed Severity
Number (1985)

85C00242 TREMORS 9 APRIL MARKED
JUMPING 9 APRIL MODERATE
INACTIVE 9 APRIL MARKED
DEP. GRASPING REFLEX 9 APRIL MARKED
DEP. RIGHTING REFLEX 9 APRIL MODERATE
PROSTRATE 10 APRIL
DEATH 10 APRIL 36.1 HOURS

85C00250 TREMORS 9 APRIL MARKED
INACTIVE 9 APRIL MODERATE
DEP. GRASPING REFLEX 9 APRIL MODERATE
SQUINTING 9 APRIL MODERATE
DEP. RIGHTING REFLEX 9 APRIL SLIGHT
DEATH 10 APRIL 24.5 HOURS

85C00251 INACTIVE 9 APRIL MARKED
HUNCHED POSTURE 9 APRIL SLIGHT
TREMORS 9 APRIL SLIGHT
DEP. GRASPING REFLEX 9 APRIL SLIGHT
SQUINTING 9 APRIL MODERATE
DEATH 9 APRIL 13.1 HOURS

85C00253 HUNCHED POSTURE 9 APRIL SLIGHT
DEP. GRASPING REFLEX 9 APRIL SLIGHT
ROUGH COAT 9 APRIL SLIGHT
INACTIVE 9 APRIL SLIGHT
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Appendix E (cont.): INDIVIDUAL ANIMAL HISTORIES

MALE 2450 MG/KG TRIETHYLENEGLYCOL DINITRATE

Animal Clinical Signs Dates Observed Severity
Number (1985)

85C00208 DEP. GRASPING REFLEX 9 APRIL MODERATE
INACTIVE 9 APRIL MODERATE
HUNCHED POSTURE 9 APRIL SLIGHT
SQUINTING 9 APRIL SLIGHT
URINE ABDOMEN 10 APRIL SLIGHT

85C00209 HUNCHED POSTURE 9 APRIL MODERATE
INACTIVE 9 APRIL MODERATE
DEP. GRASPING REFLEX 9 APRIL MODERATE
SQUINTING 9 APRIL MARKED
TREMORS 9 APRIL MARKED
PROSTRATE 9 APRIL
DEATH 9 APRIL 4.3 HOURS

85C00212 INACTIVE 9 APRIL MARKED
SQUINTING 9 APRIL SLIGHT
HUNCHED POSTURE 9 APRIL MODERATE
TREMORS 9 APRIL MODERATE
DEATH 10 APRIL 24.1 HOURS

85C00215 INACTIVE 9 APRIL SLIGHT
URINE ABDOMEN 9 APRIL MODERATE
DEP. GRASPING REFLEX 9 APRIL SLIGHT
ROUGH COAT 9 APRIL MODERATE
SQUINTING 9 APRIL SLIGHT

85C00213 HUNCHED POSTURE 9 APRIL MODERATE
TREMORS 9 APRIL MARKED
INACTIVE 9 APRIL MARKED
DEP. GRASPING REFLEX 9 APRIL MODERATE
SQUINTING 9 APRIL MODERATE
DEATH 9 APRIL 12.6 HOURS

85C00232 INACTIVE 9 APRIL SLIGHT
ROUGH COAT 9,16-23 APRIL SLIGHT
IRRITABLE 10 APRIL MODERATE
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Appendix E (cont.): INDIVIDUAL ANIMAL HISTORIES

MALE 2450 MG/KG TRIETHYLENEGLYCOL DINITRATE (CONT.)

Animal Clinical Signs Dates Observed Severity
Number (1985)

85C00222 HUNCHED POSTURE 9 APRIL MODERATE
INACTIVE 9 APRIL MODERATE
TWITCHING 9 APIRL MODERATE
DEP. GRASPING REFLEX 9 APRIL SLIGHT
URINE ABDOMEN 9 APRIL MODERATE

85C00241 TWITCHING 9 APRIL SLIGHT
INACTIVE 9 APRIL MODERATE
HUNCHED POSTURE 9 APRIL MODERATE
SQUINTING 9 APRIL MODERATE
DEP. GRASPING REFLEX 9 APRIL SLIGHT
DEATH 10 APRIL 24.4 HOURS

85C00257 INACTIVE 9 APRIL MODERATE
TREMORS 9 APRIL MARKED
HUNCHED POSTURE 9 APRIL SLIGHT
CLONIC CONVULSIONS 9 APRIL MODERATE
TONIC CONVULSIONS 9 APRIL MODERATE
DEP. GRASPING REFLEX 9 APRIL MODERATE
DEATH 9 APRIL 3.3 HOURS

85C00262 INACTIVE 9 APRIL MARKED
DEP. GRASPING REFLEX 9 APRIL MARKED
DEP. RIGHTING REFLEX 9 APRIL MARKED
SQUINTING 9 APRIL MODERATE
DEATH 9 APRIL 3.3 HOURS
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Appendix E (cont.): INDIVIDUAL ANIMAL HISTORIES

MALE 2780 MG/KG TRIETHYLENEGLYCOL DINITRATE

Animal Clinical Signs Dates Observed Severity
Number (1985)

85C00205 PROSTRATE 9 APRIL
TREMORS 9 APRIL MARKED
TONIC CONVULSION 9 APRIL MARKED
DEP. GRASPING REFLEX 9 APRIL MARKED
SQUINTING 9 APRIL MARKED
DEATH 9 APRIL 3.0 HOURS

85C00207 TREMORS 9 APRIL MODERATE
HUNCHED POSTURE 9 APRIL SLIGHT
INACTIVE 9 APRIL MODERATE
DEP. RIGHTING REFLEX 9 APRIL SLIGHT
SQUINTING 9 APRIL MARKED
DEATH 9 APRIL 4.0 HOURS

85C00219 INACTIVE 9 APRIL MODERATE
HUNCHED POSTURE 9 APRIL MODERATE
DEP. GRASPING REFLEX 9 APRIL MARKED
SQUINTING 9 APRIL MARKED
URINE ABDOMEN 9 APRIL MODERATE
TREMORS 9 APRIL MARKED
DEATH 9 APRIL 12.4 HOURS

85C00221 INACTIVE 9 APRIL MARKED
HUNCHED POSTURE 9 APRIL SLIGHT
TREMORS 9 APRIL MARKED
DEP. GRASPING REFLEX 9 APRIL SLIGHT
SQUINTING 9 APRIL MODERATE
DEATH 9 APRIL 12.4 HOURS

85C00224 INACTIVE 9 APRIL MODERATE
HUNCHED POSTURE 9 APRIL SLIGHT
TREMORS 9 APRIL MODERATE
DEP. GRASPING REFLEX 9 APRIL MODERATE
SQUINTING 9 APRIL MODERATE
URINE ABDOMEN 9 APRIL SLIGHT
PROSTRATE 9 APRIL
DEATH 9 APRIL 12.4 HOURS

. .. . .... ...... . . . -- ., u a e m EmimD i
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Appendix E (cont.): INDIVIDUAL ANIMAL HISTORIES

MALE 2780 MG/KG TRIETHYLENEGLYCOL DINITRATE (CONT.)

Animal Clinical Signs Dates Observed Severity
Number (1985)

85C00225 INACTIVE 9 APRIL MARKED
HUNCHED POSTURE 9 APRIL MODERATE
TREMORS 9 APRIL MARKED
SQUINTING 9 APRIL MODERATE
URINE ABDOMEN 9 APRIL SLIGHT
INC. STARTLE REFLEX 9 APRIL MODERATE
DEATH 9 APRIL 12.4 HOURS

85C00229 SQUINTING 9 APRIL MARKED
URINE ABDOMEN 9 APRIL MODERATE
TWITCHING 9 APRIL MODERATE
PROSTRATE 9 APRIL
DEATH 9 APRIL 2.9 HOURS

85C00237 TREMORS 9 APRIL MARKED
JUMPING 9 APRIL MARKED
HUNCHED POSTURE 9 APRIL SLIGHT
INC. STARTLE REFLEX 9 APRIL MARKED
DEP. GRASPING REFLEX 9 APRIL SLIGHT
SQUINTING 9 APRIL MODERATE
DEATH 9 APRIL 3.4 HOURS

85C00260 INACTIVE 9 APRIL MARKED
TREMORS 9 APRIL MARKED
JUMPING 9 APRIL MODERATE
TONIC CONVULSION 9 APRIL MARKED

DEP. GRASPING REFLEX 9 APRIL MARKED

DEP. RIGHTING REFLEX 9 APRIL MARKED

SQUINTING 9 APRIL MARKED

URINE ABDOMEN 9 APRIL MODERATE

DEATH 9 APRIL 2.9 HOURS

85C00261 INACTIVE 9 APRIL MARKED

TREMORS 9 APRIL MARKED
HUNCHED POSTURE 9 APRIL SLIGHT
ROUGH COAT 9 APRIL MODERATE
DEP. GRASPING REFLEX 9 APRIL MARKED
DEP. RIGHTING REFLEX 9 APRIL SLIGHT
SQUINTING 9 APRIL MARKED
URINE ABDOMEN 9 APRIL SLIGHT
PROSTRATE 9 APRIL
DEATH 9 APRIL 5.6 HOURS
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Appendix E (cont.): INDIVIDUAL ANIMAL HISTORIES

MALE 3160 MG/KG TRIETHYLENEGLYCOL DINITRATE

Animal Clinical Signs Dates Observed Severity
Number (1985)

85C00206 INACTIVE 9 APRIL MARKED
HUNCHED POSTURE 9 APRIL MODERATE
TREMORS 9 APRIL MODERATE
INC. STARTLE REFLEX 9 APRIL MODERATE
DEP. GRASPING REFLEX 9 APRIL MARKED
DEP. RIGHTING REFLEX 9 APRIL MODERATE
SQUINTING 9 APRIL MARKED
DEATH 9 APRIL 2.6 HOURS

85C00210 TREMORS 9 APRIL MODERATE
HUNCHED POSTURE 9 APRIL SLIGHT
INACTIVE 9 APRIL MODERATE
DEP. GRASPING REFLEX 9 APRIL MODERATE
SQUINTING 9 APRIL MODERATE
INC. STARTLE REFLEX 9 APRIL MARKED
DEATH 10 APRIL 31.5 HOURS

85C00214 PROSTRATE 9 APRIL
INC. STARTLE REFLEX 9 APRIL MODERATE
SQUINTING 9 APRIL MARKED
DEATH 9 APRIL 12.0 HOURS

85C00233 PROSTRATE 9 APRIL
TREMORS 9 APRIL MARKED
SQUINTING 9 APRIL MODERATE
DEATH 9 APRIL 2.6 HOURS

85C00248 INACTIVE 9 APRIL MODERATE
HUNCHED POSTURE 9 APRIL SLIGHT
TREMORS 9 APRIL MODERATE
DEP. GRASPING REFLEX 9 APRIL MARKED
SQUINTING 9 APRIL MARKED
URINE ABDOMEN 9 APRIL SLIGHT
PROSTRATE 9 APRIL
DEATH 9 APRIL 5.3 HOURS

85C00252 DEATH 9 APRIL 1.4 HOURS



Morgan et al.--40

Appendix E (cont.): INDIVIDUAL ANIMAL HISTORIES

MALE 3160 MG/KG TRIETHYLENEGLYCOL DINITRATE (CONT.)

Animal Clinical Signs Dates Observed Severity
Number (1o85)

85C00254 INACTIVE 9 APRIL MARKED
HUNCHED POSTURE 9 APRIL SLIGHT
TWITCHING 9 APRIL SLIGHT
DEP. GRASPING REFLEX 9 APRIL MARKED
DEP. RIGHTING REFLEX 9 APRIL MODERATE
SQUINTING 9 APRIL MARKED
URINE ABDOMEN 9 APRIL SLIGHT
DEATH 9 APRIL 5.2 HOURS

85C00216 PROSTRATE 9 APRIL
TREMORS 9 APRIL MARKED
INCREASED SALIVATION 9 APRIL MODERATE
URINE ABDOMEN 9 APRIL MODERATE
SQUINTING 9 APRIL MODERATE
DEATH 9 APRIL 2.5 HOURS

85C00220 INACTIVE 9 APRIL MODERATE
HUNCHED POSTURE 9 APRIL SLIGHT
DEP. GRASPING REFLEX 9 APRIL MARKED
SQUINTING 9 APRIL MODERATE
TREMORS 9 APRIL MODERATE
DEATH 9 APRIL 5.5 HOURS

85C00230 INACTIVE 9 APRIL MODERATE
HUNCHED POSTURE 9 APRIL MODERATE
TREMORS 9 APRIL MODERATE
DEP. GRASPING REFLEX 9 APRIL MODERATE
SQUINTING 9 APRIL MODERATE
DEATH 9 APRIL 5.6 HOURS
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Appendix E (cont.): INDIVIDUAL ANIMAL HISTORIES

FEMALE CONTROL TRIETHYLENEGLYCOL DINITRATE

Animal Clinical Signs Dates Observed Severity
Number (1985)

85C00268t NORMftea 8-23 APRIL

85CQ0300t NORMAL 8-23 APRIL

85CO0307t NORMAL 8-23 APRIL

85C00158 NORMAL 4-19 FEBRUARY

85C00166 NORMAL 4-19 FEBRUARY

85C00169 MISDOSE

85C00173 IRRITABLE 6 FEBRUARY SLIGHT
TREMORS 7 FEBRUARY SLIGHT

85C00184 NORMAL 4-19 FEBRUARY

t Cage controls, remaining animals are vehicle controls.
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Appendix E (cont.): INDIVIDUAL ANIMAL HISTORIES

FEMALE 1290 MG/KG TRIETHYLENEGLYCOL DINITRATE

Animal Clinical Signs Dates Observed Severity
Number (1985)

85C00267 NORMAL 8-26 APRIL

85C00274 TREMORS 12 APRIL SLIGHT
SQUINTING 12 APRIL MARKED
INACTIVE 12 APRIL MODERATE
HUNCHED POSTURE 12 APRIL MODERATE
DEP. GRASPING REFLEX 12 APRIL MARKED

85C00288 NORMAL 8-26 APRIL

85C00297 HUNCHED POSTURE 12 APRIL MARKED
INACTIVE 12 APRIL MARKED
TREMORS 12 APRIL MODERATE
SQUINTING 12 APRIL MARKED
DEP. GRASPING REFLEX 12 APRIL MARKED

85C00323 INACTIVE 12 APRIL SLIGHT
HUNCHED POSTURE 12 APRIL SLIGHT
SQUINTING 12 APRIL SLIGHT
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Appendix E (cont.): INDIVIDUAL ANIMAL HISTORIES

FEMALE 1670 MG/KG TRIETHYLENEGLYCOL DINITRATE

Animal Clinical Signs Dates Observed Severity
Number (1985)

85C00265 NORMAL 8-24 APRIL

85C00266 INACTIVE 10-11 APRIL MARKED
INCEASED STARTLE REFLEX 10 APRIL MODERATE
DEP. GRASPING REFLEX 10-11 APRIL MODERATE
SQUINTING 10-11 APRIL MARKED
TREMORS 10 APRIL MODERATE
URINE ABDOMEN 10-11 APRIL MODERATE
DEATH 11 APRIL 29.2 HRS

85C00269 NORMAL 8-24 APRIL

85C00272 NORMAL 8-24 APRIL

85C00280 NORMAL 8-24 APRIL

85C00292 NORMAL 8-24 APRIL

85C00293 INACTIVE 10 APRIL MARKED
HUNCHED POSTURE 10 APRIL MODERATE
TREMORS 10 APRIL MODERATE
SQUINTING 10 APRIL MARKED
DEP. GRASPING REFLEX 10 APRIL MODERATE
DEATH 11 APRIL 22.0 HOURS

85C00308 INACTIVE 10-11APRIL MARKED
HUNCHED POSTURE 10-11APRIL SLIGHT
TREMORS 10 APRIL MARKED
SQUINTING 10-11APRIL MARKED
DEP. GRASPING REFLEX 10-11APRIL MARKED
DEATH 11 APRIL 45.3 HOURS

85C00317 URINE ABDOMEN 10 APRIL SLIGHT

85C00321 NORMAL 10-24 APRIL
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Appendix E (cont.): INDIVIDUAL ANIMAL HISTORIES

FEMALE 2150 MG/KG TRIETHYLENEGLYCOL DINITRATE

Animal Clinical Signs Dates Obscrved Severity
Number (1985)

85C00270 TREMORS 9 APRIL MARKED
INACTIVE 9 APRIL MARKED
INC. STARTLE REFLEX 9 APRIL MARKED
DEP. GRASPING REFLEX 9 APRIL SLIGHT
SQUINTING 9 APRIL SLIGHT
DEATH 9 APRIL 3.7 HOURS

85C00277 HUNCHED POSTURE 9 APRIL SLIGHT
SQUINTING 9 APRIL SLIGHT
INACTIVE 9 APRIL MODERATE
IRRITABLE 17 APRIL SLIGHT

85C00279 PROSTRATE 9 APRIL
TREMORS 9 APRIL MARKED
SQUINTING 9 APRIL MODERATE
DEP. GRASPING REFLEX 9 APRIL MARKED
DEATH 9 APRIL 3.6 HOURS

85C00283 ROUGH COAT 9 APRIL SLIGHT

85C00295 DEATH 9 APRIL 1.8 HOURS

85C00296 HUNCHED POSTURE 9 APRIL SLIGHT
JUMPING 9 APRIL SLIGHT
INC. STARTLE REFLEX 9 APRIL MARKED
DEP. GRASPING REFLEX 9 APRIL MARKED
DEP. RIGHTING REFLEX 9 APRIL MODERATE
SQUINTING 9 APRIL MODERATE
DEATH 9 APRIL 3.7 HOURS

85C00299 INACTIVE 9 APRIL MODERATE
HUNCHED POSTURE 9 APRIL SLIGHT
TREMORS 9 APRIL MARKED
DEP. RIGHTING REFLEX 9 APRIL MODERATE
DEP. GRASPING REFLEX 9 APRIL MARKED
INC. STARTLE REFLEX 9 APRIL M1ARKED
SQUINTING 9 AARIL MARKED
DEATH 9 APRIL 4.3 HOURS
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Appendix E (cont.): INDIVIDUAL ANIMAL HISTORIES

FEMALE 2150 MG/KG TRIETHYLENEGLYCOL DINITRATE (CONT.)

Animal Clinical Signs Dates Observed Severity
Number (1985)

85C00303 HUNCHED POSTURE 9 APRIL MODERATE
INACTIVE 9 APRIL MODERATE
TWITCHING 9 APRIL SLIGHT
DEP. GRASPING REFLEX 9 APRIL SLIGHT
SQUINTING 9 APRIL MODERATE
TREMORS 9 APRIL MARKED
PROSTRATE 9 APRIL
DEATH 9 APRIL 13.1 HOURS

85C00318 INACTIVE 9 APRIL MODERATE
HUNCHED POSTURE 9 APRIL MODERATE
TREMORS 9 APRIL MODERATE
DEP. GRASPING REFLEX 9 APRIL SLIGHT
URINE ABDOMEN 9 APRIL SLIGHT
DEATH 9 APRIL 13.1 HOURS

85C00322 HUNCHED POSTURE 9 APRIL MODERATE
INACTIVE 9 APRIL MARKED
DEP. GRASPING REFLEX 9 APRIL SLIGHT
SQUINTING 9 APRIL SLIGHT
IRRITABLE 10 APRIL SLIGHT
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Appendix E (cont.): INDIVIDUAL ANIMAL HISTORIES

FEMALE 2450 MG/KG TRIETHYLENEGLYCOL DINITRATE

Animal Clinical Signs Dates Observed Severity
Number (1985)

85C00276 INACTIVE 9 APRIL MODERATE
HUNCHED POSTURE 9 APRIL SLIGHT
TREMORS 9 APRIL MARKED
JUMPING 9 APRIL SLIGHT
DEP. GRASPING REFLEX 9 APRIL MARKED
DEP. RIGHTING REFLEX 9 APRIL MODERATE
INC. STARTLE REFLEX 9 APRIL SLIGHT
SQUINTING 9 APRIL SLIGHT

85C00281 DEATH 9 APRIL 3.3 HOURS

85C00282 INACTIVE 9 APRIL MARKED
HUNCHED POSTURE 9 APRIL SLIGHT
TREMORS 9 APRIL MODERATE
DEP. GRASPING REFLEX 9 APRIL MARKED
DEATH 9 APRIL 5.9 HOURS

85C00285 DEATH 9 APRIL 3.3 HOURS

85C00290 HUNCHED POSTURE 9 APRIL MODERATE
TWITCHING 9 APRIL MARKED
DEP. GRASPING REFLEX 9 APRIL MARKED
SQUINTING 9 APRIL MODERATE
INACTIVE 9 APRIL MARKED
DEATH 10 APRIL 22.0 HOURS

85C00301 TREMORS 9 APRIL MARKED
INACTIVE 9 APRIL MARKED
DEP. GRASPING REFLEX 9 APRIL MARKED
SQUINTING 9 APRIL MODERATE
URINE ABDOMEN 9 APRIL MODERATE
PROSTRATE 9 APRIL
DEATH 9 APRIL 12.8 HOURS

85C00306 HUNCHED POSTURE 9 APRIL SLIGHT
TREMORS 9 APRIL MODERATE
INACTIVE 9 APRIL SLIGHT
TREMORS 9 APRIL MARKED
PROSTRATE 9 APRIL
DEATH 9 APRIL 6.9 HOURS
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Appendix E (cont.): INDIVIDUAL ANIMAL HISTORIES

FEMALE 2450 MG/KG TRIETHYLENEGLYCOL DINITRATE (CONT.)

Animal Clinical Signs Dates Observed Severity
Number (1985)

85C00312 INACTIVE 9 APRIL MODERATE
TREMORS 9 APRIL MARKED
HUNCHED POSTURE 9 APRIL SLIGHT
DEP. GRASPING REFLEX 9 APRIL MODERATE
SQUINTING 9 APRIL MODERATE
DEATH 9 APRIL 3.3 HOURS

85C00316 PROSTRATE 9 APRIL
TREMORS 9 APRIL MARKED
TONIC CONVULSION 9 APRIL MARKED
DEP. GRASPING REFLEX 9 APRIL MARKED
SQUINTING 9 APRIL MODERATE
DEATH 9 APRIL 2.4 HOURS

85C00320 DEATH 9 APRIL 1.6 HOURS
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Appendix E (cont.): INDIVIDUAL ANIMAL HISTORIES

FEMALE 2780 MG/KG TRIETHYLENEGLYCOL DINITRATE

Animal Clinical Signs Dates Observed Severity
Number (1985)

85C00289 MORIBUND 9 APRIL
DEATH 9 APRIL 2.9 HOURS

85C00291 INACTIVE 9 APRIL MARKED
DEP. GRASPING REFLEX 9 APRIL MARKED
DEP. RIGHTING REFLEX 9 APRIL MARKED
SQUINTING 9 APRIL MARKED
URINE ABDOMEN 9 APRIL MARKED
DEATH 9 APRIL 2.9 HOURS

85C00304 INACTIVE 9 APRIL MODERATE
HUNCHED POSTURE 9 APRIL SLIGHT
TREMORS 9 APRIL MODERATE
DEATH 9 APRIL 12.4 HOURS

85C00305 DEATH 9 APRIL 2.0 HOURS

85C00271 INACTIVE 9 APRIL MODERATE
HUNCHED POSTURE 9 APRIL SLIGHT
TREMORS 9 APRIL MARKED
ALOPECIA, HEAD 9 APRIL SLIGHT
DEP. GRASPING REFLEX 9 APRIL MARKED
SQUINTING 9 APRIL MODERATE
TREMORS 9 APRIL MODERATE
PROSTRATE 9 APRIL
DEATH 9 APRIL 12.5 HOURS

85C00275 TREMORS 9 APRIL MARKED
PROSTRATE 9 APRIL
DEATH 9 APRIL 5.5 HOURS

85C00286 INACTIVE 9 APRIL MARKED
TREMORS 9 APRIL MARKED
DEP. RIGHTING REFLEX 9 APRIL MODERATE
DEP. GRASPING REFLEX 9 APRIL MARKED
SQUINTING 9 APRIL MODERATE
URINE ABDOMEN 9 APRIL SLIGHT
DEATH 9 APRIL 3.5 HOURS
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Appendix E (cont.): INDIVIDUAL ANIMAL HISTORIES

FEMALE 2780 MG/KG TRIETHYLENEGLYCOL DINITRATE (CONT.)

Animal Clinical Signs Dates Observed Severity
Number (1985)

85C00311 INACTIVE 9 APRIL MARKEf
TREMORS 9 APRIL MARKED
DEP. GRASPING REFLEX 9 APRIL MARKED
DEP. RIGHTING REFLEX 9 APRIL MARKED
SQUINTING 9 APRIL MARKED
DEATH 9 APRIL 3.6 HOURS

85C00314 TREMORS 9 APRIL MARKED
PROSTRATE 9 APRIL
DEATH 9 APRIL 2.9 HOURS

85C00315 DEATH 9 APRIL 2.0 HOURS
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Appendix E (cont.): INDIVIDUAL ANIMAL HISTORIES

FEMALE 3160 MG/KG TRIETHYLENEGLYCOL DINITRATE

Animal Clinical Signs Dates Observed Severity
Number (1985)

85C00287 DEATH 9 APRIL 1.5 HOURS

85C00294 DEATH 10 APRIL 23.7 HOURS

85C00298 DEATH 9 APRIL 1.6 HOURS

85C00309 DEATH 9 APRIL 1.6 HOURS

85C00313 DEATH 9 APRIL 1.7 HOURS

63C00319 MORIBUND 9 APRIL
DEATH 9 APRIL 2.6 HOURS

6500324 INACTIVE 9 APRIL MARKED
TREMORS 9 APRIL MARKED
DEP. GRASPING REFLEX 9 APRIL MARKED
DEP. RIGHTING REFLEX 9 APRIL MODERATE
SQUINTING 9 APRIL MARKED
DEATH 9 APRIL 2.6 HOURS

85C00273 DEATH 9 APRIL 1.5 HOURS

85C00278 MORIBUND 9 APRIL
DEATH 9 APRIL 2.6 HOURS

85C00284 INACTIVE 9 APRIL MARKED
HUNCHED POSTURE 9 APRIL SLIGHT
TREMORS 9 APRIL MARKED
DEP. GRASPING REFLEX 9 APRIL MARKED
SQUINTING 9 APRIL SLIGHT
PROSTRATE 9 APRIL
DEATH 9 APRIL 5.2 HOURS



Morgan et al.--51

Appendix F: INDIVIDUAL BODY WEIGHTS IN GRAMS

Males: 1290 mg/kg

........ ...... Fe rmT~na t oi

Animal Number Receipt Dosing Day 4 Day 14

85C00236 28 32 33 35

85C00240 27 32 33 34

85C00246 26 34 36 35

85C00247 26 31 32 35

85C00249 28 33 34 36

Mean 27.0 32.4 33.6 35.0

Standard Deviat}on I.n 1.1 1 .5 0.7I

Standard Error ot 0.4 0.5 0.' 0.3
the Means
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Appendix F (cont.): INDIVIDUAL BODY WEIGHTS IN GRAMS

Males: 1670 mg/kg

-Termination

Animal Number Receipt Dosing Day " Day 14

,R'-(-800218 28 27 2 'j 31

w,( '(1(22 / 29 32 11

8',(00228 25 29 31 34

W5C00235 30 31 1)f .ad

81(00239 27 31 34 35

85C00245 28 29 Dead

81C.00255 25 27 30 34

85C00256 29 34 3"7 37

85C00263 25 27 29 30

85U00264 24 29 31 21

mea r 27.0 29.6 31 .9 32.3

.:taimitrd Deviat ion 2.1 2.4 2..9 5.1

:;tiidard Error of 0.7 0.8 1.0 1.8
the Means
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Appendix F (cont.): INDIVIDUAL BODY WEIGHTS IN GRAMS

Males: 2150 mg/kg

Termination
Animal Number Receipt Dosing Day 7 Day 14

85C00217 25 28 Dead

85C00223 31 33 35 36

85C00226 26 28 Dead

85C00231 27 33 34 34

85C00234 26 32 Dead

85C00238 26 30 Dead

85C00242 27 30 Dead

85C00250 26 29 Dead

85C00251 31 34 Dead

85C00253 33 36 43 41

Mean 27.8 31.3 37.3 37.0

Standard Deviation 2.8 2.7 4.9 3.6

Standard Error of 0.9 0.9 2.9 2.1
the Means
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Appendix F (cont.): INDIVIDUAL BODY WEIGHTS IN GRAMS

Males: 2450 mg/kg

Termination
Animal Number Receipt Dosing Day 7 Day 14

85C00208 27 28 30 32

85C00209 30 27 Dead

85C00212 25 26 Dead

85C00213 25 27 Dead

85C00215 29 34 35 38

85C00222 28 30 31 33

85C00232 28 32 37 37

85C00241 29 33 Dead

85C00257 28 32 Dead

85C00262 27 31 Dead

Mean 27.6 30.0 33.3 35.0

Standard Deviation 1.7 2.8 3.3 2.9

Standard Error of 0.5 0.9 1.6 1.5
the Means
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Appendix F (cont.): INDIVIDUAL BODY WEIGHTS IN GRAMS

Males: 2780 mg/kg

Termination
Animal Number Receipt Dosing Day 7 Day 14

85C00205 27 28 Dead

85C00207 28 30 Dead

85C00219 26 28 Dead

85C00221 32 34 Dead

85C00224 29 33 Dead

85C00225 27 31 Dead

85C00229 27 31 Dead

85C00237 31 34 Dead

85C00260 29 30 Dead

85C00261 26 29 Dead

-----------------------------------------------------

Mean 28.2 30.8

Standard Deviation 2.0 2.3

Standard Error of 0.6 0.7
the Means
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Appendix F (cont.): INDIVIDUAL BODY WEIGHTS IN GRAMS

Males: 3160 mg/kg

Termination
Animal Number Receipt Dosing Day 7 Day 14

85C00206 26 27 Dead

85C00210 26 27 Dead

85C00214 26 27 Dead

85C00216 26 26 Dead

85C00220 30 31 Dead

85C00230 26 26 Dead

85C00233 28 31 Dead

85C00248 28 30 Dead

85C00252 29 31 Dead

85C00254 26 30 Dead

Mean 27.1 28.6

Standard Deviation 1.5 2.2

Standard Error of 0.5 0.7
the Means
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#peAdix F (cont.): INDIVIDUAL BODY WEIGHTS IN GRAMS

Females: 1290 mg/kg

Termination
Animal pumber Receipt Dosing Day 4 Day 14

85CO02P7 26 28 32 31

85C00274 25 27 28 30

85CO0208 26 27 28 29

85C00297 29 30 32 31

85CO03?3 24 27 29 30

Mean 26.0 27.8 29.8 30.2

Standard Deviation 1.9 1.3 2.1 0.8

Standard Error of 0.8 0.6 0.9 0.4
the Means
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Appendix F (cont.): INDIVIDUAL BODY WEIGHTS IN GRAMS

Females: 1670 mg/kg

Termination
Animal Number Receipt Dosing Day 7 Day 14

85C00265 26 26 28 30

85C00266 28 30 Dead

85C00269 28 30 31 34

85C00272 25 25 28 29

85C00280 29 31 32 34

85C00292 25 26 26 27

85C00293 24 25 Dead

85C00308 28 28 Dead

85C00317 25 26 29 29

85C00321 25 27 30 30

Mean 26.3 27.4 31.3 30.4

Standard Deviation 1.8 2.2 1.2 2.6

Standard Error of 0.6 0.7 0.7 1.0
the Means
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Appendix F (cont.): INDIVIDUAL BODY WEIGHTS IN GRAMS

Females: 2150 mg/kg

Termination
Animal Number Receipt Dosing Day 7 Day 14

85C00270 29 29 Dead

85C00277 27 30 32 31

85C00279 25 27 Dead

85C00283 27 30 32 33

85C00295 25 27 Dead

85C00296 29 29 Dead

85C00299 31 32 Dead

85C00303 30 31 Dead

85C00318 23 26 Dead

85C00322 24 26 30 31

Mean 27.0 28.7 31.3 31.7

Standard Deviation 2.7 2.1 1.2 1.2

Standard Error of 0.9 0.7 0.7 0.7
the Means
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Appendix F (cont.): INDIVIDUAL BODY WEIGHTS IN GRAMS

Females: 2450 mg/kg

Termination
Animal Number Receipt Dosing Day 7 Day 14

85C00276 28 31 Dead

85C00281 25 26 Dead

85C00282 30 31 Dead

85C00285 28 29 Dead

85C00290 26 28 Dead

85C00301 26 28 Dead

85C00306 23 24 Dead

85C00312 23 24 Dead

85C00316 24 27 Dead

85C00320 26 26 Dead

Mean 25.9 27.4

Standard Deviation 2.3 2.5

Standard Error of 0.7 0.8
the Means
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Appdn4ix r (cont.): INDIVIDUAL BODY WEIGHTS IN GRAMS

Females: 2780 mg/kg

Termination
Animal Number Receipt Dosing Day 7 Day 14

85C00271 25 27 Dead

85C00275 29 29 Dead

85C00286 25 26 Dead

85C00289 19 23 Dead

85C00291 25 26 Dead

85C00304 27 29 Dead

85C00305 21 23 Dead

85C00311 29 31 Dead

85C00314 26 27 Dead

85C00315 24 26 Dead

Mean 25.0 26.7

Standard Deviation 3.2 2.5

Standard Error of 1.0 0.8
the Means



Morgan et al.--62

Appendix F (cont.): INDIVIDUAL BODY WEIGHTS IN GRAMS

Females: 3160 mg/kg

Termination
Animal Number Receipt Dosing Day 7 Day 14

85C00273 26 29 Dead

85C00278 25 26 Dead

85C00284 27 27 Dead

85C00287 28 28 Dead

85C00294 25 26 Dead

85C00298 25 25 Dead

85C00309 29 31 Dead

85C00313 27 24 Dead

85C00319 26 28 Dead

85C00324 23 24 Dead

Mean 25.0 26.8

Standard Deviation 3.2 2.3

Standard Error of 1.0 0.7
the Means
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Appendix F (cont.): INDIVIDUAL BODY WEIGHTS IN GRAMS

Vehicle Control

Termination

Animal Number Receipt Dosing Day 8 Day 14

Males

85C00074 25 33 36 36
85C00097 26 31 34 35
85C00103 25 32 34 34
85C00114 24 32 35 36
85C00133 26 32 34 34

Mean 25.2 32.0 34.6 35.0
Standard Deviation 0.8 0.7 0.9 1.0
Standard Error of 0.4 0.3 0.4 0.5

the Mean

Females

85C00158 21 26 27 27
85C00166 24 24 26 29
85C00169 21 24 Misdosed
85C00173 22 26 27 29
85C00184 24 25 26 29

Mean 22.4 25.0 26.5 28.5
Standard Deviation 1.5 1.0 0.6 1.0
Standard Error of 0.7 0.5 0.3 0.5

the Mean
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Appendix F (cont.): INDIVIDUAL BODY WEIGHTS IN GRAMS

Cage Control

Termination
Animal Number Receipt Dosing* Day 8 Day 14

Males

85C00243 27 34 35 37
85C00244 26 32 32 32
85C00258 27 32 34 34
85C00259 30 35 36 35

Mean 27.5 33.3 34.3 34.5
Standard Deviation 1.7 1.5 1.7 2.1
Standard Error of 0.9 0.8 0.9 1.1
the Mean

Females

85C00268 26 30 30 29
85C00300 29 31 30 31
85C00307 25 29 31 29

Mean 26.7 30.0 30.3 29.7
Standard Deviation 2.1 1.0 0.6 1.6
Standard Error of 1.1 0.6 0.3 0.7
the Mean

*Weights are from the end of quarantine, the day before
dosing.
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Appendix G: PATHOLOGY REPORT

GLP Study 84010
Oral Lethal Dose Test in Mice of Triethyleneglycol Dinitratt,

History: This study was designed to determine the oral toxicity
of triethyleneglycol dinitrate (TEGDN), in male and female ICR
mice weighing approximately 30 grams. After accumulation and
randomization, these animals were dosed by oral gavage in cojrn ,iI
vehicle as follows:

Vehicle Control - Vehicle only
Group 1 - 2150 mg/kg
Group 2 - 2450 mg/kg
Group 3 - 2780 mg/kg
Group 4 - 3160 mg/kg
Group 5 - 1670 mg/kg
Group 6 - 1290 mg/kg
Group 7 - Cage Controls

Gross Necropsy Findings:

VEHICLE CONTROL
MALES

LAIR ACCESSION #ID # GROSS FINDINGS

36844 85C00074 Live - Not remarkable (NR')
36852 85C00097 Live - NR
36854 85C00103 Live - NR
36857 85C00114 Live - N.
36867 85C00133 Live - NR

DOSE GROUP 1 - 2150 mg/kg
MALES

37200 85C00217 Dead - NR
37451 85C00223 Live - NR
37246 85C00226 Dead - NR
37452 85C00231 Live - NR
37203 85C00234 Dead - NR
37325 85C00238 Dead - NR
37328 85C00242 Dead - NR
37322 85C00250 Dead - NR
37250 85C00251 Dead - NR
"1456 85C00253 Live - Nk



Morgan et al.--66

Appendix G: PATHOLOGY REPORT (cont.)

DOSE GROUP 2 - 2450 mq/ki
MALES

LAI R ACCESSION # TRS INN

37448 85C00208 ],ive - NR
37236 85C00209 Dead - NR
37324 85C00212 Dead - NR

37239 85C00213 Dead - NR

37449 85C00215 Live - NR

37450 85C00222 Live - NR
37453 85C00232 Live - NR
37327 85C00241 Dead - NR
37205 85C00257 Dead - NR
37207 85C00262 Dead - NR

DOSE GROUP 3 - 2780 mg/kg
MALES

37197 85C00205 Dead - NR
37237 85C00207 Dead - NR
i'/241 85C00219 D(-,ad - NR
37243 85C00221 Dead - NR
31244 85C00224 Dead - NR
37245 85C00225 Dead - NR
37201 85C00229 Dead - NR
Q248 85C00237 DIad - NR
31206 85C00260 Dr-ad - NB
37252 85C00261 1)(ead - NR

DOSE GROUP 4 - 3160 mg/kg
MALES

37198 85C00206 Dead - NR
37238 85C00210 Dead - NR
37240 85C00214 Dead - NR
37199 85C00216 Dead - NR
37242 85C00220 Dead - NR
37247 85C00230 F),Iad - NR

3'1202 85C00233 D[,ad - NR
i724q 85C00248 Didd - NR
i/,( )4 85C00252 ld - NR

V/1251 85C00254 Poad - NR
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Appendix G: PATHOLOGY REPORT (cont.)

DOSE GROUP 5 - 1670 mg/k(j
MALE S

LAIR ACCESSION I ID. #,

34 67 85C00218 Li ve. NI
37468 85C00227 Liv - Nk
37469 85C00228 Live-- NP
37326 85C00235 Dead - NR
37470 85C00239 Live - NH
37332 85C00245 Dead- NR
37471 85C00255 Live - NR
37472 85C00256 Live N<
37473 85C00263 Live - NR
37474 85C00264 Live - N<

DOSE GROUP 6 - 1290 mg/kg
MALES

"'I /184 85C00236 Live Nk
3/485 85C00240 Live - NI
37486 85C00246 Live - Nk
3748'/ 85C00247 Live - Nl
3/488 85C00249 Live - NR

DOSE GROUP 7 - CAGE CONTROL
MALES

37454 85C00243 Live - NR
37455 85C00244 Live - NR
37457 85C00258 Live - NR
3/458 85C00259 Live - NR

VE ICLE CONTROL
FEMALES

3f8"I 85C00158 Live - NI
168/8 85C00166 Live - NH
iOH()0 85c001 73 .i v( - NI k
'688"7 85C00184 Live - Nk
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Appendix G: PATHOLOGY REPORT (cont.)

DOSE GROUP 1 - 2150 mg/kq
FEMALES

L&JL2 ACCESSTON # I GRSS FINDINGS

3'1208 85C00270 Deid - NR
17460 85C00277 Jivp - NR
1'/2 1 2 85C00279 I) '<(I - NI,,
3'4 (1 85C00283 li , NP
3/218 85('00295 ),,,id - NIP

137219 85C00296 D1eAd - NR. 1234 85C00299 D' ad - NR
37259 85C00303 Dedd - NR
37262 85C00318 Doid - NR
37464 85C00322 Live - NR

DOSE GROUP 2 - 2450 mg/kq
FEMALES

37210 85C00276 Dead - NR3'7213 85C00281 Dead - NR
37255 85700282 Dejd - NR
37214 85C00285 De,,id - NR
37257 85C00290 Drcjd - NR
3/258 85C00301 l)r-;d - NR
V7261 85C00306 Dr,,d - NR
V7223 85C00312 D)',id - NR
37227 85C00316 D)'jd - NR
37229 85C00320 D i,- d - NR

DOSE GROUP 3 - 2780 mq/k~j
FEMALES

31253 85C00271 Diid - NR
17254 85C00275 I)1,:jd - NR
37233 85C00286 Dead - NR
31216 85C00289 Do,,id - NR
17217 85C00291 De,1d - NR
17260 85C00304 Doed - Nk

1/221 85C00305 D-id - NK
i'2 35 85C00311 ), ad - NR
S1'2 85C00314 Dbead - NR
3/226 85C00315 Dead - NR
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Appendix G: PATHOLOGY REPORT (cont.)

DOSE GROUP 4 - 3160 mg/kg
FEMALES

LAIR ACCLSSIONjL ID # WfN..

3209 85C00273 Dead - NI.
37211 85C00278 Dead - Nli
37256 85C00284 Dead - NR
3721) 85C00287 Dead - NIk
3/ -23 85C00294 Dead NI',
37220 85C00298 Dead - NIk
37222 85C00309 l)eid - NI.
37224 85C00313 D-ad- Nk
37228 85C00319 Dead - NIk
37230 85C00324 Dead- NP

DOSE GROUP 5 - 1670 mg/kg
FEMALES

31475) 85C00265 Live - NIN
3733 85C00266 Dead - NR
31476 85C00269 Live - Nk
37477 85C00272 Live - NIN
37478 85C00280 Live - NIN
37479 85C00292 Iive- NR
37329 85C00293 Dead- N'
37334 85C00308 Dead - NK'
31480 85(.00317 Live - NI
:17481 85C00321 Live- NN

DOSE GROUP 6 - 1290 mg/kg
FEMALES

3/489 85('00267 Live - NI.
37491 85C00274 Live - NIk
31490 85C00288 Live - NIk
3'/492 85C00297 Live - Nk
37493 85C00323 Live - N'

I;0:E GROUP 7 - CAGE CONTROL
FEMALES

37459 85C00268 Live - NP
31462 85C00300 Live - NIk
i'4 63 8'5):00307 1 vj ' - NI:
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Appendix G: PATHOLOGY REPORT (cont.)

Summary: Thirty-five of the 55 males exposed t:o TEGDN wi-re
received dead for necropsy within 48 hours aflt.- dosing. Five
mnales exposed to vehicle and 4 males servinq ii., cage coril rols wOrr
rocteived live at the end of the study, alow; wit h sutviwmrs from
t he dosed groups.

Io ry of tht' )' females exposed to TfEGDN we ,- r rr iv,-d(i di-,d fo-r
H-','Iep:;y witl bi 41 hours aft r l02 , i. ItI, V lil , (.()[I( 111 .i,,t
1h1'oo (Lge 'onit ro 1 were received live (it. t,, f '-1ml A tll' :;tIi idy.
.Monq with -urvivor! from the dos;ed group.:;.

N ri,,mnarkibl e qro:s , le sions were rt cogriizod ill iny 0 1i Y aniim i:,
in this study.

Mi :iuscopic F.i ndings: No tissue was taken fur mcr j:opic
v1 ubat ion.

conclusions: The acute administration of TEGDN did ri,:! produce
any remarkable gross lesions in male or female miLce dyinq on study
m- terminated at the conclusion of the study.

4:7,

RORFIT I.. M[\RISSEY, DVM LANCE 0. l.Lh[Ni, I)VM
LM-, VC LTC, VC
USAR Chief, Pathology So v ces Griorp

30 JIuly 1981)
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