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Acute Oral Toxiei-ty of Hitroquanidine in Mice-­
Hiatt et al 

\ INTRODUCTION 

Nitroguanidine, a primary component of US Army triple­
base propellants, is now produced in a Government-owned 
contractor-operated ammunition plant. The us Army Biomedical 
Research and Development Laboratory (USABRDL), as part of i ts 
mission to evaluate the environmental and health hazards of 
military-unique propellants generated by US Army munitions­
manufacturing facilities, conducted a review of the 
nitroguanidine data base and identified significant gaps in 
the toxicity data (1) . The Division of Toxicology, LAIR, was 
tasked by USABRDL to develop a genetic and mammalian toxicity 
profile for nitroguanidine, related intermediates/by-products 
of its manufacture, and its environmental degradation 

products. c · - 'd r~ (., 
Objective of Study 

The objective of this study was to determine the acute 
oral toxicity of nitroguanidine in male and female Institute 
of Cancer Research (ICR) mice. 

MATERIALS 

Test Substance 

Chemical name: Nitroguanidine 

Chemical Abstracts Service Re gistry No.: 556-88-7 

Molecular structure: 
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Molecular formula: CH4N402 

Other information on the test substance is presented in 
Appendix A. 

Vehicle 

Nitroquanidine was prepared as a suspension in 0.2% 
methylcellulose and 0.4% Tween® 80 in sterile water. 
Methylcellulose (4000 grade), Lot 82F-0634, with assiqned 
expiration date o f April 1994, was obtained from Sigma 
Chemical Co (St Louis, MO). Tween® 80 (polyoxyethylene (2 0> 
s~rbitan monoolea e ), Lot 713137, with assigned expiration 
date of Decembe r 1 86, was obt a ined from Fi s he r Scientif i c 
Products (Fairlawn, NJ) . Sterile water for in j ection (Lot 
49-420-DM-03, expiration date 1 February 1985) was obtained 
from Abbott Laboratories(Chicaqo, IL). 

Aoima1 Data 

Seventy-nine male and 80 female ICR mice were received 
from Harlan-Spraque Dawley Inc. (Indianapolis, IN) for GLP 
studies 84009 and 84014. These mice were identified 
individually with ear taqs numbered 84C00347 to 84C00357 and 
84C00369 to 84C00436 (inclusive) for the males and 84C00358 
to 84C00368 and 84C00437 to 84COOSOS (inclusive) for the 
females. Two males and two females were submitted for 
quality control necropsy evaluation at recei pt. One mal e and 
two females were selected at random for this purpose; the 
other male selected for eva luation exhibited a scrotal bu l ge 
on receipt. On receipt , the animals' weights ranged from 19 
to 33 g. Addit iona l an i mal data appear i n Appendi x B. 

Husbandry 

Mice assigned to this study were caqed individually in 
stainless-st eel, wi re-mesh cages in racks equ i pped with 
automatically f l us hing dumptanks. No bedding was used in any 
of the cages. The diet, Ce rt i fied Purina Rode nt Chow Diet 
5002 (Ralston Pu rina Company, Checkerboard Squa re , St Louis, 
MO), was provide ad libitum; water was provided by 
continuous drip r om a ce ntral line. Temperature in the 
animal room was maintained in the range of 18.3°C to 26.1°C, 
and relative humidi t y i n the range of 34% t o 68%. The 
photoperiod was 12 hours of light per day. 
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METHODS 

This study was performed in accordance with LAIR 
Standard Operating Procedure OP-STX-36, "Acute Oral Toxicity 
Study" (2) and EPA guidelines (3) . 

Group Assignment/Acclimation 

Mice assigned to the test phases of the study were 
randomized into dose groups comprised of 10 males or 10 
females each. Allocation was accomplished using the Beckman 
TOXSYs® Animal Al1ocation Program, a computer-based, 
stratified, weight-biased method. 

The test phase mice were acclimated for 20 days in the 
animal room before dosing. During this period, they were 
observed daily for signs of illness. 

Dosage Levels 

A pilot study, performed with a dose above the "LIMIT" 
value of 5000 mg/kg (3), was conducted. Results for the 
males were equivocal, and the LIMIT test was repeated during 
the test phase. The test phase for the males consisted of a 
treated group, which received a dose (5620 mg/kg) that was in 
excess of the LIMIT test dose, and a vehicle control group. 
For the females, preliminary results suggested an approximate 
lethal dose slightly lower than the LIMIT value of 5000 
mg/kg. Dose levels for the test phase in the females were 
set accordingly (Table 1). 

TABLE 1 

NITROGUANIDINE DOSAGES 
(Female Mice) 

Group Dosage Level 
mg/kg 

lF 
2F 
3F 
4F 
SF 

6310 
5010 
3980 

Vehicle 
2820 
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Preparation of Compound 

At the roncentrations neces~ary to achieve the dosaoe 
.l e vl"ls ~pt· fur t hi ~; st ucty, uit r · nqll ~1uidjm! i~ inso lub.lt• in 
wat e r or saline. Oosj ng was Lhen~ tore pe rforme d wit h a 
highly concentrate d suspension of nitroguanidine i n a vehicle 
consisting of 0.2% methylcellulose and 0.4\ Tween® 80 in 
sterile water. This suspension was prepared immediately 
before dosing. 

Chemical Analysis of posjng Solution 

Nitroguanidine was stable in the vehicle for at least 14 
days after preparation (Appendix A) • This was sufficient 
since dosing was begun as soon as the suspension was prepared 
and completed within 2 hours. Tests for homogeneity of the 
test compound in the suspension indicated that the 
concentrations for the top, middle, and bottom of the 
suspensions var~ed less than 1.5\ (Appendix A). 

Test Procedures 

The volume of the dosing suspension that each animal 
received was based upon its assigned dosage level, its body 
weight, and the nitroguanidine concentration of the 
suspension. To keep the volume administered at any one time 
below 10 ml/kg, all nitroguanidine groups received spl i t 
dosings (2 separate gavages), administered within 90 minutes 
of each other. Half of the vehicle control animals also 
received split dosings whi le the other half received a single 
gavage. For any _ i ng l e ,, ..,. v c1 <;.Je , the? vol ume adm i nist ered ranged 
from 0.28 to O. t. O ml in t he males and from 0.14 to 0.32 ml in 
the females. 

Dosing was performed using the oral gavage method 
without sedating or anesthesizing the animal. Sterile, 
disposable 1 ml syringe s fitted with 20-gauge, 1-1/2-inch, 
ball-tipped feeding tubes (Popper & Sons, Inc., New Hyde 
Park, NY) were uti lized. Males in the LIMIT te s t group and 
females in groups l F, 2F, and 3F were dosed between 1145 and 
1319 hours on 17 October 1984. Males in the vehicle control 
group and females in groups 4F and SF were dosed between 0950 
and 1111 hours on 24 October 1984. 

Observations 

Observations for mortality and signs of acute tox icity 
were performed da il y according to the following procedure: 
(a) animals were observed undisturbed in their caqes, (b) 
animal~ were r emoved ft ·om their cages and give n d phys ic~l 
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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 2 and 4 hours after dosing and 
once daily for the remainder of the 2-week test period. A 
second •walk-through• observation was performed daily, and 
only significant observations were recorded. Body weights 
were recorded weekly during the course of the study. 

Mecrop•y 

Animals that ·died during the observation period were 
submitted for necropsy. Those that survived the 14-day study 
period were submitted for necropsy immediately after 
sacrifice by Necropsy Suite personnel. 

Statistical analyses were performed on the study 
results. ~or the females, the LD1o, LD5Q, and LD90 were 
derived by probit analysis using the maximum likelihood 
method described by Finney (4). The program, PROBIT, 
developed for the Data General Computer, Model MV8000, was 
used to deterMine the probit curve and lethal dose values. 

puratipn pf Study 

Appendix c is a complete listing of historical events. 

Changea/peyiatigos 

This study was performed in accordance with GLP protocol 
84009 and amendments with the following exceptions: 

(1) Pilot studies indicated that the median .lethal dose 
in males would exceed 5000 mg/kg; consequently, 
only a single LIMIT dose in excess of 5000 mg/kg 
was evaluated in the males. 

(2) Vehicle control groups were increased in size from 
5 to 10 animals. 

(3) Animals were not weighed on the days of dosing; 
weights for calculating doses were obtained the 
previous day. Since multiple gavages were required 
for dosing, inclusion of the weighing step on the 
day of dosing would unduly prolong the dosing 
procedure. Subsequent weighings were scheduled to 
occur at weekly intervals. 
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(4) one afternoon "walk-through" observation (28 Oct 
84, day 18 of the study) W3S not performed. All 
animals received an especially thorough inspection 
the next morning, and all were found to be healthy. 

(5) Due to a failure to wind the hygrothermograph 
recorder adequately, the environmental data for 3-5 
Nov 84 were not recorded. However, the 
environmental conditions as recorded by the 
hygrothermograph were constant before and after the 
unrecorded period. Also the daily log for the room 
as recorded by the animal caretakers reflected that 
the environmental conditions while the caretakers 
were in the room on the affected days did not 
differ from that recorded by the hygrothermograph 
during the study. 

None of these changes/deviations is believed to have had 
an adverse effect on the study. 

Baw pota and Stprage of Final BBPort 

A copy of the final report, study protocol and 
amendments, raw data, r('t ired SOPs, analytica l, stability and 
purity data of the test compound and an aliquot of the t est 
compound will be retained in the Lette~n Army Institute of 
Research (LAIR) Archives. 

aasvL.,a 

Mgrtality 

Mortality in the male 
4 of the 10 animals died. 
within 24 hours of dosing, 
days after dosing. 

LIMIT group (5620 mg/kg) was 40%; 
Two of these deaths occurred 
one within 48 hours, and one 11 

Of the 40 f emales administered doses ranging from 2820 
to 6310 mg/kg, 20 died during the observation period. Eleven 
(55') of the deaths occurred during the initial 24 hours 
after dosing and 8 more died between 24 and 50 hours. Thus, 
19 of the 20 (95%) deaths occurred within 50 hours of dosing. 
The remaining death occurred within 75 hours after dosing. 

Table 2 lists the compound-related deaths by group and 
by percent mortality. Appendix D is a tabular presentation 
of cumulative mort a lity. 
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TABLE 2 

Compound-Related Deaths by Group 

GROUP 

Dose Level 
mg/kg 

Compound-Related Deaths/ % 
Number in Group Mortality 

MALE 

2M 
4M 

5620 
Vehicle 

4/10 
0/10 

40.0 
0.0 

FEMALE 

IF 6310 
2F 5010 
3F 3980 
5F 2820 
4F Vehicle 

9/10 
6/10 
3/10 
2/10 
0/9* 

90.0 
60.0 
30.0 
20.0 
0.0 

Reduced number in this group was due to one misdosed animal 
which was excluded from statistical analy       removed from 
study. 

Lethal Dose Calculations 

Lethal dose values for the females were calculated by 
probit analysis, and the equation for the probit regression 
line was:  Y = -16.4 + 5.89 log X, where X is the dose and Y 
the corresponding probit value.  Misdosed animals were 
excluded from statistical analysis and eliminated from the 
study.  Figure 1 graphically presents the actual data points 
and the regression line.  Lethal doses calculated from the 
equation for the probit regression line are presented in 
Table 3. 

fcmmtznrx^^ 



M^mM.-jjj it.*Xw?ii.rKnK~ \r KAXT *T Hf\*.~ "Ji^/> 
,V??VJ't"W"!WV.IWWW)WIL^IW1WW^^1CTVW^V"ilJ7VTWT»riTin«7i'Kni 

Hiatt  et  al —8 

Q 

■' 

■. 

U 
It 
D 
Ü 
H 

o 

o 

Ui 

<z 
E 

Z 
te-l 

o 

<r 

o 
o 

z 
i 

t) 

i. 
3 
O 

0 
n 
c 
0 
a 
o 
e 
a 
o 
n 
o 
a 

at 
CO 
B 

m 

.0 

ift M m 
• • r- 

IU o • 
a. <s> 
o x in 
~J U) Q 

I 

CO 

n 

' % \ *                                                                       i 

\ v m IM_^   M l ^^.^ „.,,., —^.^ ^_^ ^^^ ,^,^    _,_ ,    ] 

I 

•. N 
M 

•i 

1    i 

1 
1 
1 

1 

1 

\ 0  '*. 

•%             O    \                                      j 
■                                   \                                                  1 

•                                                                               \ 

*                                                                          li 

»                                                             jj 
1                                                                                   1 

»                                                                 1 

 1 . 1 

o 

o 

O 
O 

n 

t 

vc ai 

Q. a o « •-• K     c o oc»-<r J »-• i-> 

LywywttaM^^ 



Hiatt et al--9 

TABLE 3 

Calculated Lethal Doses (LD) of Nit r oguanidine 

Effect Dose 95% Confidence Limits 
Level (mq/kq) (mg/kg) 

FEMALES 

LD10 2632 (1108; 3341) 
LDso 4345 (3483; 5335) 
LD90 7171 (5693; 16,378) 

Because less than 50% mortality was produced by a dose 
(5620 mg/kg) in excess of the LIMIT test dose, dose-response 
data were not obtained for the males. 

Clinical Signs 

Nitroguanidine produced clinical signs primarily 
referable to the gastrointestinal (GI) tract and the central 
nervous system (CNS). However, since the males responded 
with less than 50% mortality to a dose above the LIMIT value, 
t hey also exhibited a reduced number of signs associated with 
nitroquanidine toxicity. Inactivity was observed in 7 of 10 
(70%) males, and hunched posture was noted in 8 of 10 (80%). 
In addition, rough hair coat was observed in 3 of the 10 
(30%) males. 

The females exhibited a wider variety of clinical signs 
than the males. Hunched posture and inactivity were the two 
most prevalent signs, eventually being displayed by 58% 
(inactivity) to 68% (hunched posture) of the females dosed 
with nitroguanidine. Both signs were prese nt in a dose­
related pattern as 80-90% of the high dose animals were 
affected and the signs were more prevalent in animals 
eventually dying. Inactivity was noted in only 6 of 20 (30%) 
survivors but was present in 18 of the 20 (90%) females that 
died. Of 20 survivors, only 12 (60%) exhibited hunched 
posture, while 18 of the 20 (90%) animals t hat eventually 
died displayed this sign. 

Seizures were observed in almost half (19 of 40) of the 
treated females, especially in those anima ls eventually 



Hiatt et al--10 

dying. The incidence of seizures ranged from 20% at the 
lowest dose to 90% at the highest dose and from 10% in 
survivors to 85% in eventual fatalities. Seizures were first 
observed within 3 hours of dosing and were not present more 
than 30 hours after dosing. These were not agonal seizures 
that could be attributed to CNS hypoxia. The overwhelming 
majority of these seizures were stimulated by handling, 
especially by the tail, and were of limited duration. Upon 
being picked up, the animal would arch its neck and back, 
extend all four legs, become rigid, and display a fine 
tremor. At this time, the eyes appeared glassy while the 
face and whiskers quivered. After a few seconds, the body 
would relax and the animal would begin to exhibit purposeful 
movements. In a few cases, animals were also observed in 
their cages lying on their sides performing paddling 
movements with all four legs. Following the seizure, the 
animal appeared normal as before. Seizures were not observed 
in any animals before dosing nor in the vehicle control 
animals at any time. Seizu res were not observed nor 
stimulated by h~ndling in any of the males dosed with 
5620 mg/kg nitr...Jguanid i.nc . 

In general, clinical signs developed rapidly and were of 
short duration. Most (47 of 50) of the animals treated with 
nitroguanidine exhibited at least one clinical sign at the 
first observation after dosing. Except for those animals 
succumbing, the overwhelming majority returned to normal 
between 24 and 48 hours after receiving nitroguanidine. Only 
occasional mild signs were observed thereafter, except in one 
male (84C00397) which deve loped bilateral ocular opacities 
that persisted unt il s t • y t ermination. 

A white, crys t a lline material was observed in the urine 
of many of the anima l s dosed with nitroguanidine. The white, 
crystalline material was not present in an obvious dose­
response relationship, although it was noted twice as often 
in females surv i v i ng a s opposed to those dying after 
treatment. 

With one e xception, all vehicle control animals (male 
and female) were judged normal at all observations after 
dosing. The one exception was a female (85C00494) that 
escaped from her c age 5 days after dosing (29 Oct 85). She 
was found within 15 minute s of being reported missing. At 
this time, and f o r 2 days following, her muzzle was slightly 
swollen and inflamed -- probably the result of an accident 
either during or f o llowing her escape from the cage. 

Clinical s igns are summarized by group in Table 4 for 
male mice. Clin i cal sig ns of the female mice are summarized 
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TABLE 4 

Incidence Summary for Clinical Observations in Male Mice 
Dosed With Nitroguanidine 

Clinical Group 
Signs 

Dose(mg/kg) 

(n=) 

Hunched Posture 

Inactivity 

Rough Coat 

White Ct·ystalline Material in 

Yellow Perianal Staining 

Limit. 

5620 

10 

8 

7 

3 

Urine 4 

3 

Control 

10 

0 

0 

0 

0 

0 

by group in Table 5. Weight gains of survivors were not 
significantly affected by dosing. Table 6 presents mean body 
weights by group. Appendix E details individual body 
weights. 

Necrgpsy Obseryatigns 

All study animals, whether dying acutely or surviving 
the entire 14-day observation period, were examined grossly 
at necropsy. Few gross lesions were observed and none of 
these appeared related to administration of nitroguanidine. 

Two of the four males succumbing to nitroguanidine 
exhibited urinary bladder distention; penile paraphimosis was 
observed in one of these two. The other two males dying 
acutely and five of the six survivors were not remarkable at 
necropsy. One of the surviving males, which had developed 
ocular opacities, exhibited c~tarnct format· ion in the one 
lens examined mi croscopically. 

At necropsy, none of the 20 females dying acutely aftf'r 
administration of nitroguanidine (at doses 2820 to 6310 mg/kg) 
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TABLE 5 

Incidence Summary for Clinical Observations in Female Mice 
Dosed With Nitroguanidine 

Clinical Group SF 3F 2F lF 4F 
Siqns 

005 1: (mg/kg) 2820 3980 5010 6310 Veh i c le 

(n=) . 10 10 10 10 9 

Hunched Posture 6 7 5 9 0 

Inactivity 4 5 6 8 0 

Seizures 2 4 4 9 0 

White Crystalline Material 
in Urine 9 3 3 7 0 

Irritability 1 3 0 1 0 

Hyperactivity 0 3 0 0 0 

exhibited any gros~ l e sions attributable to nitroguanidine. 
One female survi vo r (3 98 0 mg/kg) presented at study 
termination with foca l les i ons in the right salivary gland 
and the liver. The salivary gland was not remarkable upon 
microscopic examination. Foci of coagulative necrosis in the 
liver were observed during microscopic examination. These 
areas did not respond t o special bacterial stains and may 
have been due to mouse hepa t i tis virus. Mic r oscopic 
examination of the eyes fr om one control female (vehic le 
only) revealed l oss or r eduction of retina l rod and cone 
layers. All of t he other females surviving until study 
terminat i on were not r emarkable at necropsy. 

The complet e pathology report appears in Appendix F. 
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TABLE 6 

Mean Body Weights In Grams + S.D. (N) 

Dose Receipt Dosinq Mid-Observa tion Terminal 
(mq/kq) Period Sacrifice 

MALES 

Limit 28 ± 2 (1<)) 34 ± 2 (10) 34 ± 3 (7) 36 ± 3 ( 6) 
Vehicle 27 ± 2 (10) 35 ± 2 (10) 35 ± 2 (10) 35 ± 2 (10) 

FEMALES 

2820 21 ± 2 (10) 28 ± 3 (10) 28 ± 3 ( 8) 29 ± 3 (8) 
3980 22 ± 2 (10) 25 ± 2 (10) 28 ± 2 (7) 28 ± 2 (7) 
5010 21 ± 1 (10) 26 ± 2 (10) 26 ± 2 (4) 27 ± 2 (4) 
6310 22 ± 2 (10) 27 ± 3 (10) 25 (1) 26 ( 1) 
Vehicle 21 ± 2 (10) 28 ± 3 (10) 28 ± 2 ( 9) 28 ± 3 (9) 

DISCOSSIOII 

Mortality 

Nitroguanidine exhibited very low toxicity in the 
present study. A dose in excess of the LUHT dose produced 
less that 50% mortality in male mice and the MLD in females 
was relatively close to this LIMIT dose. Clinical signs of 
toxicity produced by nitroguanidine were associated with 
effects on either the GI tract or the CNS. Very little gross 
pathology was observed in the animals dosed with 
nitroguanidine, none of which explained the observed signs. 

In the males, oral administration of nitroguanidine 
produced only 40% mortal i ty at 562 0 mg/kg. Because this 
dose , which wa s in ~.: ::-:C" cs s of t hP 5000 m<J /kq "LIMI T" va lue , 
produced less than ~0% mort a lity no f urther tes t ing was 
deemed necessary (3). 

Nitroguanidine was sufficiently toxic in females that a 
dose-response relationship could be established. Thus, the 
MLD (95% confidence limits) of nitroguanid i ne in female mice 
was calculated to be 4345 mg/kg (3483, 5335) . Although 
nitroguanidine was more potent in fema l~ mi ce, the mechanism 
of its toxic action appeared to be similar to its action in 
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male mice as most of the deaths in both sexes occurred during 
the 48 hours following administration of nitroguani.dine . 

These results are consistent with two previous reports 
on the acute oral t oxicity of nitroguanidine in rodents. A 
study of the toxicity of a series of thioureas in domestic 
Norway rats reported that the LDSO of nitroguanidine was in 
excess of 500 mg/kg (5) . A US Army report on nitroguanidine 
(6) cites a study performed at Hazelton Laboratories in which 
a single oral dose of 4640 mg/kg nitroguanidine produced no 
irreversible toxic effects in male albino rats. 

On the basis of the toxicity classification scheme of 
Hodge and Sterner (7, Appendix G), these results place 
nitroguanidine in the "practically nontoxic" to "slightly 
toxic" range. For comparative purposes, a compound of 
similar acute oral toxicity is sodium chloride, with a MLD 
(in rats) of approximate l y 4000 mg/kg (8, Appendix G) . 

Clinical Signs 

Most of the clinical signs observed in response to 
nitroguanidine were referable to the gastrointestinal tract, 
the urogenital system or the central nervous system. 
Maintenance of hunched posture was the single most common 
clinical sign in both males and females; the second most 
common was inactivity. These two signs often occur together 
since animals feeling poorly often sit hunched over in one 
corner of the cage. Both of these signs are characteristic 
of general malaise and m~y be related to GI upset/nausea. 
Rough hair coat (a r e l a .ed sign) was also present in 3 of the 
10 males dosed wi t h nitroguanidine. At necropsy none of the 
animals succumbing to n i t roguanidine, nor the survivors, 
exhibited any pat hology of the GI t r act. 

Three of the 10 dos ed males also exhibited a yellow 
stain in the perianal region , which appeared to be dried 
urine. Two of these three were the males succumbing to 
nitroguanidine wi thin 24 hours of dos i ng . Perianal staining 
was noted in the s e two at bot h recorded inspect ions on the 
day of dosing. In t he thi rd male, perianal staining appeared 
72 hours after dosing and wa s noted for three consecutive 
days; this mal e s ur v i ved until study -termination. 

Two males, ~ he one t hat died within 48 hour s and t he one 
that died after 11 days, we re observed at necr opsy to have 
distention of t he urinary bladder. Penile paraphimosis was 
also present i n one of t hese males. Following dosing, a 
white crystall ine ma t erial was observed in the urine of many 
of the animals, male and fema l e, receiving nitroguanidine . 
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This material is presumed to be nitroguanidine because in a 
related study, rats dosed with nitroguanidine excreted a 
similar white crystalline material which was identified by 
high pressure liquid chromatography as nitroguanidine (9, 
Appendix H). It is conceivable that larger aggregates of 
these nitroguanidine crystals occluded the urethra and may, 
therefore, have contributed to ~he development of the gross 
pathology in these two males. 

A white urinary precipitate was also observed in 15 of 
the 20 female survivors but only 7 of the 20 females that 
died. Such a dif!·erential may indicate that many of the 
deaths occurred before the animal s starting excreting 
nitroguanidine. Alternatively, there may have been a 
selective survival dvantage in the ability to excrete large 
amounts of the nitroguanidine rapidly. There was no evidence 
at necropsy of impaired renal function in the animals dyinq 
acutely. 

The m~st common CNS sign observed after administration 
of nitroquanidine was seizure activity, especially in 
response to handling. Other CNS signs included hyperactivity 
and an exaggerated startle response. All of these signs are 
consistent with increased excitability or stimulation of the 
CNS. 

Nitroguanidine induced seizures in a dose-related manner 
in female rats. These seizures were of two types. Those 
seizures induced by handling were of a tonic, extensor type, 
while those that occurred spontaneously were of a clonic 
nature. F~males were more susceptible to seizure induction 
than males. No seizures were observed in males treated with 
5620 mg/kg of nitroguanidine, a dose which produced 40% 
mortality, while females administered doses of nitroganidine 
(3980 and 5010 mg/kg) which bracketed (30 and 60% mortality, 
respectively) the 40% mortality observed in males exhibited a 
40% incidence of seizures. 

The dose-response nature of the handling-induced 
seizures implicates nitroguanidine as the causative agent. 
Despite much handling and close observation, no seizures were 
observed in either the vehicle control mice or the treated 
mice before dosing. The highest incidence of seizures 
occurred in the high-dose female group, the lowest incidence 
occurred in the low-dose female group. 

Many of the clinical signs produced by nitroguanidine in 
the present study are consistent with CNS stimulation. The 
dose-related increase in handling-induced, spontaneous 
seizure activity in females is the most dramatic evidence. 
Hyperactivity and exaggerated startle reflex behavior, both 
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occurring in the females albeit at much lower incidences, can 
also result from CNS stimulation. An exact mechanism for 
nitroguanidine in the development of these CNS signs cannot 
be inferred from this study. At necropsy, no pathology was 
observed that could explain the CNS-related symptoms. 
However, the possibility that nitroguanidine may produce CNS 
stimulation should be considered. 

One of the males dosed with nitroguanidine developed 
large bilateral ocular opacities within 48 hours of dosing. 
Other clinical signs were minimal in this animal. These 
l P.s ions wP. r-e presrnt ilt · study termination as intraocular 
opacities. Upon mi croscopic (' Xctmination of one involved 
lens, the condition was diagnosed as cataract formation. 
However, since this was an isolated occurrence, it is 
unlikely that the cataract was formed in response to 
administration of nitroguanidine. 

COMCLOSJO•s 

The MLO values for nitroguanidine in ICR mice were 4345 
mg/kg for the females and in excess of 5620 mg/kg for the 
males. This places nitroguanidine in the "practically 
nontoxic" to "slightly toxic" classification. Target organ 
systems for nitroguanidine were the gastro-intestinal tract, 
the urogenital system, and the central nervous system. 
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AppeDdi.x A: CHEMICAL DATA 

Chemical Name: Nitroquanidine (NGu) 

Other Listed Names: Guanidine, Nitro; alpha-Nitroquanidi ne; 

beta-Nitroquan i d i ne 

Chemical Abstracts Service Registry No.: 55 6-88-7 

Lot Number: SOW83H001-004 

LAIR Code: TP36 

Chemica l Structure: 

Molecular Formula: CH4N402 

Molecular Weight: 104.1 

Physical State: White powder 

Melting Point: 232° cJ 
pH of a Saturated Aqueous Solution: 5.7 

Na mes of Conta minants and Percen t~ges : 

Source: Hercules Aerospace Division 
Sunflower Ammunition Plant 
DeSoto, Kansas 

Analyt i cal Data: 

(Data Sheet Attache d) 

An infrared spectrum was obtained upon receipt of the 
compound; major absorption peaks were observed at 3330 
(broad), 1660, 1630, 1525, 1400, 1300, 1050, and 780 cm-1. 2 
The spectrum was identical to the Sadt ler s pectrum for 
nitroquanidine.3 

Stability: 
An aqueous solution of NGu (48. 1 ~olar ) was prepared 

and the absorption at 264 nm determined to be 0.689 AUFS. 
Three weeks later the same solution wa s r eexamine d 
spectroscopically and the absorpt ion a t 26 4 nm found to b e 
0.689 AUFS. A full spectrum s ca n r e ve aled he characteristi c 
pattern of absorption in the UV range wi th peak maxima at 2 15 
and 264 nm. These data indicate tha t NGu is stable in 
aqueous solution for at least three weeks. 4 
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Appendix A ( cont • ) : CHEMICAL DATA 

The stability of nitroguanidine suspended in the dosing 
vehicle was also exami ned.s A suspension of nitroguanidine 
{50 mg/ml) was prepared and six samples removed. Three of 
the samples were diluted and analyzed (UV spectroscopy, 264 
nm) immediately while the remaining three were analyzed 24 
hours later. The results are presented below in terms of mg 
of nitroguanidine per gram of dosing suspension. 

Sample Time of Analysis 
Number 0 hour 24 hoyrs 

1 56.4 56.3 
2 56.2 55.9 
3 56.2 55.7 

Average: 56.3 56.0 

The ave rage c o n c e ntration at 24 hours was 99.5 % of the 
initial concentration. 

Homogeneity of Nitroguanidine Suspensions: 
A solution of methylcellulose (0.2%) and Tween®-ao 

(0.4%) in sterile water was added to 10 g of nitroguanidine 
to produce a volume of 35 ml (i.e., 285.7 mg nitroguanidine 
per ml of dosing vehicle) . After homogenization, three 
samples were taken from the top, middle, and bottom layers of 
the suspension f o r analysis by UV spectroscopy.6 

Co ncentration of Nitroguanidine (mg/ml) 
in ea ~ h level of the syspension 

Sample j I.Qll t:1i~~le ecttcm 
1 266.5 270.7 275 . 2 
2 269.0 271.2 264.3 
3 261.7 270.3 274.6 

Average for 
each leve l: 265.7 270.7 271.4 

Average of a l l levels: 269.0 

% Target con centra ton : 94.1 

A comparison of the overall average to the average for 
each level shows that no deviation exceeds 1.5%, thus 
demonstrat ing that homogeneous suspensions of nitroguanidine 
c n be prepa n->d . 

Analysis of Dosi n Suspension: 
The concentrat ion o f nitroguanidine in t he dosing 

s usp nsion p repared on 5 Sep 84 (target concentra t ion 285.7 
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Appendix A (coat.): CHEMICAL DATA 

mg/ml) was determined by the analysis of thre e a l iqur. t s 
removed from the suspension. 7 The results we re as fo lows: 

SAmple t 

1 
2 

Mean value: 

Con centrat ion o f 
Nitroguanidi ne lmg t ml) 

277 . 1 
276. 6 

% target concentration: 
277. 2 

97.0 

lFedoroff BT, Sheffield OE. Encyclopedia of explosives and 
related items. Vol 6. Dover, Ne w Jersey: Picatinny 
Arsenal, 1975: Gl54. 

2wbeeler C:(. Nitrocellulose-Nitroguanidine Projects. 
Laboratory Notebook f84-05-010.2, p 39. Letterman Army 
Institute of Research, Presidio of San Francisco, CA. 

Jsadtler Research Laboratory, Inc. Sadtler standard spect r a . 
Philadelphia: The Sadtler Research Laboratory, Inc., 1962 : 
Infrared spectrogram 121421 . 

•Wheeler CR. Nitrocellulose-Nitroguanidine Projects. 
Laboratory Notebook 184-05-010, pp 22 and 36. Le t t erman Ar my 
Institute of Research, Presidio of Sa n Franc isco, CA. 

SWheeler CR. Nitrocellulose -Nitroguanidine Projects. 
Laboratory Notebook 185-12-022, pp 14-17. Letterman Army 
Institute of Research, Presidio of San Francisco, CA . 

'wheeler CR. Nitrocellulose-Nitroguanidine Projects. 
Laboratory Notebook f84-05-010, p 30. Let t erman Army 
Institute of Research, Presidio of San Francisco, CA. 

7rbid, p 34. 
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Appendix A (cont.) CHEMICAL DATA 
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Appendix B: ANIMAL DATA 

Species: MUs musculus 

Strain: ICR 

Source: Harlan Sprague Dawley, Inc. 
Indianapolis, IN 

Sex: Male and female 

Date of birth: 27 July 1984 

Method of randomization: Weigh t. b.i i1S , str<tt i ficd animal 
allocation (RANDOM Computer Program, 
SOP OP-ISG-21) 

Animals/group: 10 males and 10 females/group 

Condition of animals at start of study: Normal 

Body weight range at dosing: 21-40 g 

Identification procedures: Ear tagging procedure (SOP-OP­
ARG), tag numbers between 84C00347 
to 84C00368 and 84C00369 to 
84C00505 inclusive. 

Pretest conditioning: Quarantine/acclimation 26 September -
17 October 1984 

Justification: The laboratory mouse has prove n to be a 
sensitive and reliable mode l for determination 
of a lethal dose. 
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Appendix C: 

26 Sep 84 

26 Sep-9 Oct 84 

30 Sep 84 

3 Oct 84 

10 Oct 84 

11 Oct-16 Oct 84 

11 Oct 84 

12 Oct 84 

16 Oct 84 

17 Oct 84 

18- J O Oct 8'1 

18 Oct 84 

HISTORICAL LISTING OF STUDY EVENTS 

Eyent 

An i ma ls arrived at LAIR. They were sexed, 
ohserv0d ro r illness, ear tagged, weighed, 
a nd ,-.<_w<i . 

Animals were observe d daily. 

Vent i lat: ion fan in animal room was shut 
down for maintenance (1130 to 1445 hrs). 

Animals were weighed. 

Food was removed at approximately 0600 
hours. Animals were weighed and dosed at 
1000 hours. Observations were conducted 2 
and 4 hours after dosing. Food was 
reintroduced 2 to 4 hours after dosing. 
Eighteen successful dosings, 3 misdosings 
(pilot study). 

Animals were observed for clinical signs 
in AM and PM (pilot study). 

Ei qht C0mpound-ndi1t ed de <tl hs .in pil ot 
an i 11:11 s . 

Fou r compound-related deaths in pilot 
animals. 

Animals were weighed. Survivors from 
pilot study were sacrificed. 

Food was r e moved at approximately 06 00 
hou rs . Animals were dosed at 1000 hours. 
Observat ions were conducted 2 a nd 4 hours 
after dosing. Food was reintroduced a fte r 
initial observat ions . Groups 1M, 1F, 2M, 
2F, 3M, and 3F dosed with 59 succes s ful 
d os i s a nd 1 misdose . No compound-
n' l. • t· •' d deat h s ( l'has <> I ) . 

/\n Lm.t l s wt-•re obs e r ve d dal J y f o 1· clinical 
sign s i n 1\M and PM (Pha se I ). 

Nine ec n compound-related deaths. 
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Appendix C ( cont . ) : RIS'l'CRICAL LISTING OF STUDY EVENTS 

19 Oct 84 

20 Oct 84 

23 Oct 84 

24 Oct 84 

25 Oct 84 

25 Oct-6 N.)V 84 

28 Oct 84 

30 Oct, 6 Nov 84 

31 Oct 84 

7 Nov 84 

Eight compound- re lc.tt ed d0n tlls . 

One compound-related de a t h . 

Animals were weighed. 

Food was removed at approximately 0600 
hours. Animals were dos ed at 1000 hours. 
Obs e r vations wen' c ondu ctl:!d 2 and 4 hour·s 
a ft e r dosing. Food wa s re introduced afte r 
initial observat i ons. Groups 4M, 4F and 
SF dosed with 29 succe s sful dosings and 1 
misdose (Phas~ II). 

Two compound-re l a t e d dC',lLhs. 

Animals were observed daily for clinical 
signs in AM and PM (Pha se II) . 

One compound-related deat h. 

Animals were weighed. 

Food was removed at approximately 0600 
hours. Animals were observed for clinical 
signs at 0730 hours. Animals were 
delivered to the Ne cropsy Suite for 
sacrificP and gros s nec r opsy (27 anima ls , 
PhdSC' I). 

Food wns rPmovt..' ci at a ppr·oximately 0 600 
hours . An i ma J s were ob !..;ervcd for clinica l 
s j qns at 07 30 hou rs . An i mals we r e 
del ive r ed t o t he Nec rops y Suite f o r 
sacrif j ce and g r os s nec r opsy (11 a nima ls , 
Phase II). Una ssigned an i mals were 
transfe r red to other protocols. 
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Dose 
(mg / kg) 

Appendix D 

Cumulative Mortality Uata (Deaths/Group) 
(10 Animals/Group) 

Time After Dosing 

Hours Days 

4 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

MALES 

Limit 0 2 3 3 3 3 3 3 3 3 3 4 4 4 4 

Control 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

FEMALES 

2820 0 2 2 2 2 2 2 2 2 2 2 2 2 2 2 

3980 0 0 2 2 3 3 3 3 3 3 3 3 3 3 3 

5010 0 3 6 6 6 6 6 6 6 6 6 6 6 6 6 

6310 0 6 8 9 9 9 9 9 9 9 9 9 9 9 9 

Control* 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 0 1 3 21 22 23 24 24 

"9 animals per group 



Animal 

84C00369 

84C00379 

84C00382 

84C00384 

84C00389 

84C00392 

84C00394 

84C00397 

84C00405 

84C00423 

Individual Body Weights in Grams 

Receipt 

5620 mg/kg 
MALES 

Mid-Observati on 
Dosing Period 

Hiatt et aJ--27 

Study 
Termination 

- ----r?.-. ---- -· · -·-v.- -·-- -----27 Dt.1d 

26 32 31 34 

28 36 36 36 

29 36 38 39 

26 33 Dead 

33 36 35 38 

29 36 Dead 

27 35 35 35 

27 31 32 32 

26 30 Dead 

-------------------------------------------------------------
Mean 28 34 34 36 

Standard 
De viat i on 2 ?. ] 3 
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Appendix 1: (cont.) 

Individual Body Weights in Grams 

Vehicle 

HALES 

!1id-Observation Study 
Animal Receipt Dosing Period Termination 

84C00370 30 37 38 37 

84C00372 25 34 35 34 

84C00373 25 33 33 34 

84C00376 24 32 32 34 

84C00381 28 36 34 36 

84C00383 27 35 34 34 

84C00408 24 33 33 34 

84C00414 29 40 40 40 

84C00422 28 35 35 35 

84 C00428 27 35 34 34 

-------------------------------------------------------------
Mean 27 35 34 36 

Standard 
Deviation 2 2 3 3 
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Appendix & ( cont . ) 

Individual Body Weight s in Grams 

2820 mg/kg 

FEMALES 

Mid-Obs E" rvation Study 
Animal Receipt Dos i ng Pe riod Termination 

84C00444 20 27 28 29 

84C00447 21 27 27 28 

84C00449 21 29 Dead 

84C00452 21 28 28 29 

84C00466 19 26 26 26 

84C00473 24 30 Dead 

84C00478 24 33 33 34 

84C00485 19 28 27 28 

84C00492 21 30 30 30 

84C00503 19 26 24 26 

-------------------------------------------------------------
Mean 21 28 2 8 29 

Standard 
Deviat ion 2 2 3 ~ 

- --- --· ---- . -
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Appeadla & C coat . ) 

Individual Body Weights in Grams 

Animal 

84C00438 

84C00439 

84C00441 

84C00442 

tl·h "004-1 i 

84C00448 

84C00469 

84C00481 

84C0.0486 

84C00490 

Mean 

::, · .:lllda 1· i 
Deviation 

Receipt 

21 

22 

1:3 

25 

l. I 

20 

24 

20 

24 

20 

22 

3 9 ~ 0 mg/kg 

Mid-Observation 
Dosing Period 

28 30 

26 26 

21 Dead 

25 Dead 

. 'h :··'• 

/ 4 Dead 

29 29 

26 28 

24 26 

23 25 

25 28 

?. 2 

Study 
Termi nation 

31 

27 

/' 1 

30 

27 

26 

25 

28 

2 
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Appendix    E    (cont.) 

Individual  Body Weights  in üranu 

5010 mg/kg 

FEMALES 

Mid-Observation Study             i 
Animal Receipt Dosinq Teri od Termination          J 

4 

84C00440 22 24 Dead 

84C00445 20 2 b Dead 

84C00446 22 28 Dead 
l 
i 

84C00450 20 23 Dead « 

84C00462 19 23 24 25 

84C00463 21 26 26 29              j 

84C00467 24 29 Dead 
i 

84C00480 21 27 26 
26 

84C00491 21 25 28 28              \ 

84C00499 20 25 Dead 

:• 

Mean 

Standard 
Deviation 

21 26 2 6 27 

^>■^K^^K^tt^^^^ 
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Appendix   E    (cont.) 

Individual Body Weights in Grams 

j 6310 mg/kg 

■ 

FEMALES 

1        Animal Receipt Dosii iy 
Mid- -Observation 

Period 
Study 

Termination 

f         84C00454 20 25 25 26 

j                       84C00456 25 30 Dead 

«,         84C00461 21 29 Dead 

S         84C00472 2Ü 24 Dead 

;-         84C00482 24 0H Dead 

|         84C00488 21 26 Dead 

j         84C00495 20 2■,. Dead 

J         84C00497 22 27 Dead 

|         84C00504 21 23 Dead 

I                       84C00505 

I             
22 30 Dead 

1 
1        Mean 
n 

22 27 25 2 6 

*                     Sf.andard 
j         Deviation ;; 3 

fovftttlS^XK^^ 
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Appendix   E    (cont.) 

Individual Body Weiq lt s in C: .:■:. 

Vehicle ! 

FEMALES 
i 

Mi ei- )b;'.iM v.it ; i :;i udy 
Animal Receipt. Dosii iq 'or iod Terminal: '.<: 

\ 

j 84C00437 26 32 32 34 

84C00451 21 26 27 28 * 
J 

84C00470 20 27 27 27 i 
84C00474 22 31 31 32 

\ 

84C00475 19 24 24 25 
j 

84C00476 22 29 Dead 
»' 

84C00477 19 2 9 2 9 28 1 

: 
! 84C00487 21 25 26 27 

84C00494 19 28 27 26 
'i 
■ 

t 
84C00496 20 27 29 26 

4 

Mean 21 28 2 8 28 1 
Standard 
Deviation 2 3 2 3 
  . rf 

W^QftD^AMK^^^^ 
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Appendix F:   PATHOLOGY REPORT 

rr.n   :•  i '•/   ^.(""o 
■ -,1    »..•.-•IT'    "-.-,"   ((,rr''l 

■   s-rr    ^ i '  ' r"' 
". i 'in . 

CTOTI   "l r"1 i mr 

-O«-."    r,rn,\rt    1     -    c(<-llo    'r, 11"   ~.n/y^} 

Pit-h .    X'-r . '•n '.n.i 1    '''   "'*». 

^f.l 7? Oti     ^» ^ 'Mn 1 

K,"?? '1.1  -'1 "/IT, 

^r-'^o (j 1   ,.r> 'MM 

ir,"! ' ..)   -1 ■1/11 -5 

ucn '- 1    -r- ,-. .  jp 

3 ' T^ 4 ■ '     ^fl 'Mi>;. 

3AT?4 n.\   rn 'VI 0 ^ 

36105 r.j rn ;-.i"7 

3C.ni T ■; en r-r'l.l 

.T,r', r, ■'■;   ••.' 
. i r; : 1 r 

»,;•».. -   'Mt.   »'«n.*» r1, T^ * ^ f:'r»> 

^,,•,,1 _   "T (wot ►ip^iK- -. •vo/M 

P.'-irl -    "H (wt •••JTI" 30V(.<!) 

'i.i 1 -   VR 'w..f tiniii^ r.^voi) 

I'm.! -    •]". fv"* ''Til'.' ■SA"'"'! 

Po.-.,? _   "p 'v/o•■ ^ics'i/? ".ivo'M 

r-!   , - r.n (wot tissuo savo-.i) 

I^.^.i'l -   '.'H (wi't tnnu" '.wed) 

'■"'».id -   Mil (vi>t. ' i r.r.u.' ■• ivr.^) 

l.'.i ! -   ",''X (v/vt. • i'i«;)ic .TVivi) 

Copj available to DTIC doea no| 
P«nnU fully legible reproduction 
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Appendix F (cont.) PATHOLOGY REPORT 

l'atho1o.,v ~•H>O:"t 

GLP Stwty A4~119 

3602" 1)4 

360~6 q4 

360~7 A4 

360~8 84 

36113 94 

36134 l14 

36023 114 

36136 q4 

36141'1 114 

3G01C. (14 

Jf.12., 

co ~44~ 

C" "445 

en n4olCo 

~n C4S" 

C !1 ~4G2 

::"0 ,, .. (,) 

C l' "467 

co 1'4Afl 

t:n "4~1 

co (1 .. , .. 

3!.130 114 r.o ''" J'l 

"ca .t - ~~ 

P.~:l ' - ''" 
r._. ~u:• - ·:n 

nr.a" - ~;R 

!. ive - ~ I P 

l.ivc - :IR 

"~' ''"' - ~!M 

Livo - !: P. 

l.ivc - ~!A 

f'c>ol •l - o.:r. 

!.ivc - •rn (t!yc 5 r>r·oc ·,~~ r.~ for r"ntrn\) 

J. i •J C" - !~ i ') ht :i.'ll iv ."\rv o l;tn tt •, a,l J, :"'mm, 
r~d foci . l .. iv t' r - -:'~l~ Y \'! \.,t!r_, 
;l!)flroooci:".,to:-ly 2 ~. 1 nr:~ or n,.,.,llcr 
•l i ,"lrtt-·t,..r , , fi~,.r.,tc ,,.',l.t ~" foci. 

Copy OVaila.ble to D 
PGllllif fu.Uy j 9 ..... a .. 1 d e. UOI 

V LU e reproduction 



w-ji7SJ rji 'jr*j *^Jt*3r*J*)i *} P> WJI V W.*J'rJ'T*" ;VJ'J,.r^".'V.'^.~^.T-rr1''.-rf-.-yj-W.'W-i W-J WJi •-.■ »"J ^4 • . " « " ^- V- ^.-«LTSJ'.TV.^nnfl^r.rviiWl.-Vinm-v. 

Hiatt  et  al—36 

Appendix F (cont.):   PATHOLOGY REPORT 

Patholorjy Report 
GLP  Study ^UflC 3 

36015 14 cn C442 i  .Mil - MR 

36131 «4 rrf 14Ö' Live - •;R 

36f21 : ,\ rr\ ^VVl rvnH - •m 

36135 >M cn "460 I.iv« - •;i! 

36137 ) ,J r*i1 04(31 I.ivc - H t> 

36138 ■••l r-n 0<JPG T.ivn - •\n. 

36130 ^•1 ■:n n.jnn I,i vi- - ••■R 

roso   nroup  4~f?mrtlo   (Vnhicle  Control) 

Path.   Ace.   Va.   Vni-iil   IT ''',.     Crons   rin'lim» 

36234 14 CP ^437 I.ivo _ •1R (wot   tissuo   siv«»'!) 

36237 '(4 "0 r)4r)l t.ivo - N'R 

36?.l0 ''4 rn (i 4 v n t.l «1? - NB 

36241 .i,; -,« l.iv.l l.i'.'«• - ■ir 

3624 2 ■' 1 eil 1' 4 7 r> :,i vi- - v< 

36243 P.) CO .14 7 7 1.1 vo - •n 

36246 n.\ C) i14M7 I.iv" - Ml' 

3 C 21 f n ; r,«*i 0/)0.1 r.ivn - •in 

36240 ■'4 ■■(' iM'V, r. i v o _ 
■■p 

^r^'1»»^ !■  P 

iaw^iv^Mvwgwy^^^ 
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Appendix ? .t.) PATHOLOGY REPCR1 

"atholoqy   Report 
CLP   Study   P41P9 

Por.n    -ii. ,,41. '-i-i i e (:'(■'^■•, f i' 

ith.    Acc.    'In.    Anin.ll     I Tl "i ivl 1 HM' 

J6235 '14 CO I ■■".'•, 4 1 v • ■ •.'1* 

.16 2 30 n4 CO ,144; . . 1 V <>  - S'R 

36177 04 no n/\nn "md - 'in 

36238 "4 CM 0452 '. 1V 1 ■iR 

36239 04 CO 04 Of) '.IV>' - •17 

36070 R4 CO 0473 •-o.vl - ■:R 

36244 04 CO 047H VP - NR 

36245 •34 CO 04R5 I.ivc - VR 

36247 94 CO 04'"'? Live - •:R 

36250 04 CO 0 5 03 I.ivr. - ■:R 

Pos«?  irOTip  4   -  mln   (Vohiclf  contioll 

P.ith.   Ace.   '.'o.   Animl   IP '!o.     CroTi  KinilinoB 

36224 '34 rn 0370 l,ivr   - VR (wet r  i 

3'-)225 PI CO 037? !,iv<- - •11' 

30226 "4 CO 113 7 3 r.ivn - •:II 

30227 14 CO "3 7 0 I.iv,- - '! '? 

3022" n.) rti 0 VM I.IV  - ■!!! 

:;,wc!l 

<■ ■ •-' dot;a aoi 
r 'production 

1 

Sft^ft^M^^^^^ ^; 
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Appendix F  (cont.):   PATHOLOGY REPORT 

"dtholoqy   Report 
GLP   Study   34(101 

36220 T4   CO ^1303 [,ive -   MR 

36230 B4   CO 0 4''W I.ivp -MR 

3f-''31 P4   CO 0414 Mvc -   NR 

36232 84   CO 0422 Live -   MR 

36233 04   CO 0429 Livn -   MR 

^OSU   qrouri   2-   n,-> 1 f>   (ri02O   nq/Vn) 

PTfh.    ^cc.   Mo.    ^'1 m.-i 1    T f1   "o.      clf-wn   ''indims 

36100 I'.l   i'"   03f.l IV.il   -   "rin.iry   M.I-M.T   ■" I r.t crvlfi 
:IT:-,C lortin   .lutolysis;   noilomtc,    n^vcrp. 

3M12 PA CO !1371 Live   -   NR 

36U3 HA CO 0302 Live   -   MS 

36114 ^4 CO 03r!4 Live   -   'IR 

36011 !4 rto 0 3«" near)   -   "''." 

3'.] 15 4 Cri -302 Live   -   •'.'.( 

? fiOOO ' I ■■,1 1 n -1 > P";i.!   -   MR 

3 r, i i 7 IM L'O 0 3 "7 I.iv   -   '.v 
int rnoculir 

^ 61 ? 0 '■; ^0 ■'.1.'' !,ivp   -   Mi? 

3C.f:03 ■' ."t 
.- T 04 2 3 ;-.-11 -  Mr< 

' i 1 .it "r 11    w'i i t i'    u n.Ts, 

Copy available to DTIC does ndf 
permit fully  legible  repioductio» 

ri^^^afel^^ 



! ^V W,/J^iW«1'
vi,v^V«^J.,•J^^JW'''J'■,J''^■■^J^>■">■ w v ■/ n ■JWJWJW.TR.'^UmjWl^.'WirjllW"- wv w »r-J iru iru «-u »u i 

.19 

Appendix    F     (cant.):        PATHOLOGY    REPC 

"irrosc-^"!'?   fi-riinnq; 

Animal   Tr,i;      P/irrn<m M'. tVi ■ ' -  -rv   '\(T'',^sion ^ r 1 3 n . 

Ilide   ■!:      "iliv-iry   nl.inl   -   Vn-    . n-i 1 r^ T»^ ! ■■.      "V"     ■i;.-   '"oci 
orossly  T\y   not.   havo   nirrnnconic   -i^rn^o'n^-ir   '-irn'1 Mr><-,. 

»^rvo'l 

Sli'le   ^:      Livor   -   T'ie   1 ivi?r   cont.un   -■•vornl,    -.-nn 1 1    ( innroxi"-it"'•'   ^.2^ 
nn tlianetor)   foci  of  coaqulatxon  nncrnr.is. 

Dx:     Heratitis,   necrotizim,    icuto,   multifocal,   nilc!.    livor. 

^ommont:      Tho   rriiiaft   of   X)\n   hrp.it itin   in   unknowfi,       '■n',ri.il    '".t-nii1^   wem 
noT.itive   for   li.Trtrrii.      Tlio   tuvp.!! 11 1 ;i   "My   ii.ivi"   l'i>i'n    -.iiisfil   'iy  noin«' 
Iwp.ititio  virus. 

An mal    ID*!      84C003<»7 P.it.holooy   Af-ci'ssion   »•■       30)17. 

Slide   19A!   Eye   -  There   is   Morqamian  rjlohulo   fornntion   in   the   lens. 
The  lens epithelium   is  vacuolatod. 

Dx:     Cataract,   eye. 

Slide 193:  Eye - NR.  I.ons not present. 

Aninal int;  n-XCdPAlR PTthnlony Af-rcr.sion ':  3612'». 

Slide lO'V;  Kyo - The lens is only partially prcspnt, and the qlono is 
art i factual ly iir.tortod.  One of the oranular layer;; and the rod and 
cone layers are reduced or nissuiq. 

Slide 191: Eye - On" qranular layer is absent, an.l the ro^ and rone 
layers are reduced or mi •■.;•. inq . 

Px:  Potinal Atrophy or llyponlasi 1 or Abiotrophy, .y... 

s:S-—" K» 

m^^m^^ 
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Appendix F  (cont.):   PATHOLOGY REPORT 

Pathology Report 
GLP Study 040.19 

■Viblo  I  - Mill's 

droun 'to. 
Hnse (ri:?:Vm/Vi 

AnirvslsAjroip m 

n»aths 4 

% Pc.iths 43 

rjross  lesions 3 

Gross lesion«! 
Unniry bladder 
Distent ion 7 

Penis 
Pamphirosis 1 

Eyes 
Cat-irncts 1 

(Vehicle? CnnTnl) 

1C 

Group "lo. 1 
rose (role 

An im 1 ./'in <in 

i ■• it hi 

■>, r^Mt» ll 

■Vnl-'.Tl-. '■ri'-h 

iro^^ 1 i-SinrT-. 

r,rr>T5 fviionr. 

'^ll IV. ry (jl.in' 

:,i'/'T ■ J^rT ')■■.! •■".. 

mit i I'-.li 

T.iblo  II  - Fc-Tolor. 

? 3 4 5 
q)   (r nn/nq/V.n)   (l^.'/m/kq) (WMirlo rnntrol)   (^TiVrrj/v.nl 

li1 1.1 > in 

1 M 7 

n l' P'J 

Copy available to DTIC does not 
poncit fully iogiLle lopioduction 

UMMmwww^Wj&jC^^ 
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Appendix F (cont . ) PATHOLOGY REP ORT 

ratllo low lwpor t 
GU' Study O.lll09 

Slmmuy: , e gross lesions \oo't're n:1t rcl ;~ t,..-1 tD t.he tc,; t cunpo1111tl (urin.uy h ! , i<! ·c 
distension, p'lraphi.Jrosi!l, cauracts, liver rx.-cronis ). ,, do:;t.! cfi<·c.-t v.w clc•arly 
present in the !1!11\Ucs ~rccnt c!eat."ts . A r:u-.ge of dose:.~ was nCJt done in the males. 

'nlent -re ro gross lesions tD explain the central nervous system and 
9astrointeatinal signa cbserved. 

~J~ 
CARLIN V. C.:Ei~. I:MI 
C?I', VC 
Patlloloqy Services Group 

-P~· rc~ / ..:_, 
11'1.-.c::E o. ' 1.0 un. ,;:,..,, 
L':'C, \'C 
Chief, Pathology Services Group 
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Appendix G 

Toxicity Classification Based on Lethal Dose (7) 

LD5o LD5o Probable 
Commonly Single Oral Skin for Lethal 
Used Term Dose for Rats Rabbits Dose 

(gm/kg) (gm/kg) for Man 

Extremely toxic 0.001 or less 0.005 or less Taste 
(1 grain) 

Highly toxic 0.00 1 to 0.05 0.005 to 0.043 1 tsp 
(4cc) 

Moderately toxic 0.05 to 0.05 0.044 to 0.340 1 oz 
(30 gm) 

Sl ightly toxic 0.5 to 5.0 0.35 to 2 .81 1 pint 
(250gm ) 

Practically 5.0 to 15.0 2.82 to 22.6 1 quart 
nontoxic 

Re l atively >15.0 >22.6 >1 quart 
harmless 

Approximate Acute LD5os of a Selected Variety 
of Chemical Agents (8) 

Agent 

- - ----- -- --- ---
Et hyl alcoh o l 
Sodium chloddt 
Ferrous sul f a te 
Morph' n ~ s 1l , - ~ t0 

Phe nobdrbi l sod i um 
DDT 
Picrotoxin 
St rychnine su lfate 
Nicotine 
d-Tubocura r ine 
Hemicholin j \J ;-r:- 3 
Tetrodotmd n 
Dioxin (TCDD) 
aotulinus t o:-: i n 

LD5o<mg/kg) 

10,000 
-1,000 
1,500 

90 0 
150 
10 0 

5 
2 
1 
0. 5 
0. 2 
0. 1 
0.001 
0. 00 001 
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Appendix H 

URINARY NI TROGUANIDINI:: IDENTI FlCA'l'I ON 

Rats dosed orally with nitroguanidine i n GLP Study 8400 8 
excreted urine that contained a white crystalline substance. 
Inspection of the dosed animals at necropsy revealed a 
crystalline substance in the bladder of one animal. High 
pressure liquid chromatographic (HPLC) analysis of these 
crystals provided evidence that the substance in the bladder 
and urine was nitroguanidine. 

The crystalline substance obtained from the bladder was 
dissolved in water, filtered, and a nalyzed by HPLC; the 
instrument used was a Hewlett-Pa~kard 1090 Liquid 
Chromatograph equipped with a Hypersil ODS 5 ~m column (100 x 
2.1 nun). Dr. Bert Hoof the LAIR Division o f Toxicology 
performed the analysis.* 

The retention time of the bladder crystals (1.13 min; 
flow rate 0. 3 ml/min; sohrent system 5\ MeOH in H20) was 
identical to that of nitroguanidine standards. The UV 
spectrum (obtained via a diode-array detector) of the bladder 
crystals was virtually identical to that of nitroguanidine 
standards (lambda max • 264 nm) • 

*Ho, B. Nitrocellulose-Nitroguanidine Projects. Laboratory 
Notebook 185-03-009, p 2. Letterman Army Institute of 
Research, Presidio of San Francisco, CA. 
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