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\ Abslract 

--1\ats were fed diets containing HMX for 13 t.teeks. Dose levels for 
Jl"'ales.were 0, SO, 150, 450, 1350 or 4000 mg HMX/kg/dav. Female 
rats received 0, 50, 115,· 270, 620 or 1500 ~g HMX/kg/day. · 

No deaths or clinical signs occurred attributable to dosinq with 
HMX. 

Reduced body wei~ht gains and food cons~ptions were observed, 
more so at higher dose levels. 

Haematological and clinical chemical observations were ~ade only 
on top dose and control animals. There were sliqht but consistent 
reductions i.n Hb, PCV and possibly RBC. AP activity \-las increased 
and there was evidence of methaernoglobinaemia but other clinical 
chemical changes were inconsistent. 

There were no changes at gross autopsy. 

Histopathology revealed enlarged centrilobular cells with pale 
nuclei and dark cytoplasm in ~he livers of males dosed at 150 mg 
HMX/kg/day and above. Females given 270 mg HMX/kg/day and above 
showed changes in renal tubules. The renal effect was less 
apparent in mal~ 
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SUMMARY 

Five groups of 20d and 209 rats of the Fischer 344 strain were 
dos~d at concentrations of Octahydro-1,3,5,7-tetranitro-
1,3,5,7-tetrazocine (HMX) in the diet calculated to give dose 
level:J of 50, 150, 450, 1350 or 4000 mg HMX/kg/day for male 
rats and SO, 115, 270, 620 or 1500 mg HMX/kg/day for female 
rats. On~ group of 20d and 209 rats received untreated diet 
~nd acted as contemporary controls. Study duration was 
13 weeks, at the end of this period animals were killed and 
subje~ted· to full necropsy. 

Before dosing commenced and during W~ek 13 of dosing ophthal­
moscopic examination was performed on all animals. 

Haematology and clinical chemistry blood samples were taken 
during Weeks 5 and 12 of dosing. Urine samples were taken 
from the same animals in the s&ree weeks. 

Results may be summarised as foll~s: 

Mortality: 

Clinical Signs: 

Body Weights: 

Food Consumption: 

Opthalmoscopy: 

Achieved Dosage: 

Laboratory 
Investigations: 

Only 3 premature deaths occurred during the 
study, all from different treatment 
groups. 

None was observed which could be attributed 
to dosing with HMX. 

Body weight gains were reduced in male and 
female animals receiving HMX in dose 
related fashion. 

Food consumption trends were variable 
throughout the study but treated groups 
consumed less food than untreated groups 
during dosing. 

No abnormalities were detected which could 
·be attributed to dosing with HMY. 

This fell within acceptable limits. 

The following changes occurred: Reductions 
in Hb and PCV in male and female high dose 
animals in both Weeks 5 and 12. Reduced 
RBC counts in males and females in Week 12. 
~light increase in methaemoglobin in male 
and female high dose rats in Week 12. 
Significant increase in AP levels in top 
dose males and females in Week S, and 
(females only) in Week 12. Significant 
increase in 



Laboratory 
Investigations 
(con;ir,ued) a 

.2 

BUN levels in Weeks 5 and 12 of females 
receiving 1500 mg HMX/kg/day. Increased 
albumin and total protein levels in top 
dose females in Week 12. Increased albumin 
levels in top dose males in Week 5. 

Reduc~d pH and SG with increased volume of 
urine in top dose female rats in Weeks 5 
and 12. Fern-like crystals were seen in 
Week 12 in urine of top dose males and 
females. 

Te~nal Studiesa Two ·dose related lesions were seen: Toxic 
liver .change, characteri~ed by enlarged 
centrilobular cells with pale nuclei and 
dark cytoplasm, in significant numbers of 
males receiving 450, 1350 or 4000 mg 
HMX/kg/day. Tubular kidney ch~nge 
characterised by focal atrophy and 
dilatation in significant numbers of 
females receiving 270, 650 or 1500 mg 
HMX/kg/day. 

Organ Weights: The following changes were seen: Signifi­
cantly reduced absolute and r~lative 
adrenal weights in all treated male groups 
with an increase in female groups. 
Relative brain weight increased in males 
and females receiving 4000 or 1500 mg 
HMX/kg/day. Absolute brain weights 
increased in top dose females. Absolute 
heart weights increased in male and female 
top dose rats. 

Conclusion a 

Female treated rats show~d a dose related 
increase in relative kidney weights. 

Hales showed reduction in absolute and 
relative spleen weights. Relative liver 
and lung weights incieased in treated 
females. Females showed reductions in 
absolute spleen and ovary weights. 

Significant toxic liver changes in males 
receiving 150 or more 'mg HMX/kg/day and 
tubular kidney chang-.s in females receiving 
270 or more mg HHX/kg/day. HMX adminis­
tration tends to reduce red blood cell 
parameters and possibly caused methaemo­
globinaemia. 



3 

INTRODUCTION 

This study was designed to provide information on the toxic 
effects of the compound octahydro-1,3,5,7-tetranitro-1,3,5,7-
tetrazocine (HMX) and what doses could be used to give an 
indication of suitable dose levels for subsequent studies. 
HMX was administered via the diet at concentrations predicted 
each week to achieve dose levels of 50,- 1~0, 450, 1350 or 4000 
mg HMX/kg/day for male rata and dose levels of ~0, 115~ 270, 
62~ or 1500 mg HHX/kg/day for female rata continuously for 
13 weeks. Dose levels were selected on the basis of results 
from previous studies. 

The experiment was undertaken at the Elphinstone Research 
Centre of Inveresk Research International Limited within the 
Modular Animal Maintenance System (MAMS) complex. It was 
begun on 8 December 1980 and necropsies were completed on 19 
March 1981. · 

All data generated and recor.ded during this study will be 
stored in the Scientific Archives of Inveresk Research 
International Limited. 
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MATERIALS AND METHODS 

3.95 kg of HMX type a was received on 7 October 1980, a 
fur~her 2 batches ench of approximately 5 kq were received on 
17 Decemuer 1980 and 2 February 1981. The compound was stored 
at ambient temperature in the dark. 

Method 

Two hundred a.ad eighty Fischer 344 rat:~, divided equally by 
sex, were obtained from Charles River u.s.A. via Charles River 
(U.K.) Limited, Hanston, Kent, England on 5 December 1980. 
They were ordered in the weight range 40-60 g. 

One hundt·ed and twenty males and 120 .females were allocated to 
treament groups and allowed to acclimatise to their new 
environment for 10 days before treatment began. 

Pre-Experiment Acceptance Testing 

All animals were examined upon receip~.for signs of disease. 

Ten animals of each sex were selected at random and subjected 
to a macroscopic and microbial examination, together with a 
histopathological evaluation of main organs. Results 
indicated that, despite mild infestation by pinworm, the 
animals were acceptable t~ be used on study. 

Housing 

Rata were housed in a barrier maintained animal room at a 
room temperature nornally of 2l•c ~ 2·c.and a target relative 
humidity of ca SO\ (both automatically controlled), ~ith ca 14 
air changes/hOur. At 12 h light/dark cycle was con~rollea-by 
a time switch, light hours being 0700-1900 h. Room location 
was at Elphinatone Research Centre within the HAMS complex. 

Caging and Cage Sanitation 

Rats were housed one animal per cage in suspended poly­
propylene cages (overall dimensions ca 480 x 150 x 120 mm) 
with stainless steel ~ire grid tops and bottoms. Each cage 
had a polypropylene water bottle (total capacity 300 ml) with 
rubber washer and melamine cap. 

Beneath each cage was a polypropylene tray containing 
absorbent paper. This paper was changed as required each 
week. 
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Diet and Water 

During the course of the study, tap water and a laboratory 
rodent diet (BP Nutrition UK Limited, Expanded Ground 
Maintenance Diet) were available to the rats ~d libitum. 
·Typical analyses for both diet and water are presented in 
Appendices 1 and 2. 

Animal Room Sanitation 

Each morning, before other work in the room began, floors were 
mopped with a disinfectant solution (either 1\ Tego froro T.H • 
Goldschmidt and Company Limited, or 3\ Hycogen from Hy-co 
Products (Scotland) Limited). Each afternoon, fotlowing 
completion of all other work, floors were swept then washed 
with a disinfectant solution. Once each week walls, ceiling, 
benches and racking within the animal room were washed with a 
disinfectant solution • 

Dose Levels, Treatment Groups and Animal Numbers 

Doe• levels were chosen on the basis of results from a 14 day 
dietary study conducted at IRI. (DAMD 17-80-C-0053.) 

Treatment groups and dose levels wer.e as follows: 

Dose Level An1mal Dose Level An1mal 
Group mg HMX/kg/day tlumbers mg HMX/kg/day Numbers 

(Males) (Males) (Females) (Females) 

1 0 601-620 0 721-740 

2 50 621-640 50 741-760 

3 150 641-660 115 761-780 

4 450 661-680 270 781-800 

5 1350 681-700 620 . 801-820 

6 4000 701-720 1500 821-840 

Distribution of Animals into Treatment Groups 

On the day of arrival the animals were distributed at random 
into the treatment groups as follows: 

Upon receipt the rata were placed in large holding cages. 
Male and female rats were divided into 7 body weight ranges of 
5 9 each • 
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Twenty sequences of 6 cages were designated. ·Starting with 
the lowest weight range and then the highest, followed by the 
second lowest and so on, males were placed in the first cages 
of each of the 20 sequences, when these contained one animal 
each the second cages in the sequences were used and so on 
until 120 cages each contained one male rat. 

This .procedure was repeated using new cages and female rats. 
Each rat was ascribed to a treatment group by the use of 
another set of computer generated random number sequences. 
Thus any intergroup environmental differences were minimised. 

Animal Identification 

Each rat was given a unique earmark which identified it within 
the study and corresponded to that animal's study number. 

Route and Duration of Treatment 

The test compound was administered orally via the diet for at 
least 91 consecutive days. 

Diet Preparation 

Fresh diets were prepared once each week. The concentration 
of test compound was adjusted each week to give as constant a 
mg/kg/day level as possible by prediction of mid-week body 
weight and weekly food consumption for the week in question. 

Diets were prepared by direct admixture of the required amount 
of HMX to diet and blending for 20 min in·a Winkworth change 
drum tumble mixer. 

Dietary Sampling 

Materials and methods are presented in Appendix 11. 

A 100 g sample of diet from each group/sex was taken and 
retained immediately after diet preparation at the beginning 
of each study week. In addition, 4 samples of 100 g were 
taken from each group/sex at the beginning of Weeks 1, 2, 3, 
4, 7, 10 and 13. The latter samples were analysed for HMX 
levels. 

Observations 

Clinical Signs 

All animals were checked in early morning and late after­
noon on each day for dead or moribund animals. The onset 
and duration of all signs of ill health or reaction to 
treatment were recorded after daily examination of the 
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animals. Each animal was given a detailed physical 
examination for clinical signs or external lesions once a 
week. 

Deaths 

Animals dying during study were given a detailed macro­
scopic examination and tissues listed· under 'Post Mortem 
Studies' were preserved. 

Body Weight 

The weight of each animal was recorded at weekly 
intervals commencing one week before the start of 
treatment up until the end of treatment. In addition, 
animals were also weighed on Day 4 ·of the first 4 weeks. 

Food Consumption 

The quantity of food consumed by each animal was recorded 
once each veek commencing one week before the start of 
treatment and up to the first day of autopsy. The amount 
of food scattered by each animal w.as also recorded. 

Water Consumpticn 

Water consumption was assessed visually for any intergroup 
differences. 

Ophthalmic Examination 

·All animals were assessed before.dosing commenced and 
during Week 13 of dosing. Animals' pupils were dilated 
with a midriatic (1' tropicamide) and ophthalmoscopy 
using an i~direct ophthalmoscope was undertaken. 

Laboratory Investigations 

Blood samples were taken via orbital sinus under light'ether 
anaesthesia from 10 males and 10 females from top and control 
groups during Weeks 5 and 12 of treatment. 

Baematology 

The following parameters were measured on whole blood 
taken into tubes containing EDTAz 

Red ceil count (RBC) 
White cell count (WBC) 
Packed cell volume (PCV) 

/ :!' 
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Haemoglobin concentration (Hb) 
Methaemoglobin concentration 
Differential white cell count 
Reticulocyte count 

Clotting time was assessed using the Hepato Quick test on 
samples obtained by tail snipping • 

. 'Clinical Chemistry 

The following parameters were measured on plasma samples 
obtained from whole blood taken into tubes containing 
heparin. 

Urinalysis 

Aspartate aminotransferase (GOT, AST) 
Alanine aminotransferase (GPT, ALT) 
Alkalin~ phosphatase (AP) 
Lactate dehydrogenase (LDH) 
Blood urea nitrogen (BUN) 
Glucose 
Albumin 
Sodium 
Potassium 
Protein 

Collections of individual urine samples were made over a 
4 h period of food and water deprivation during Weeks 5 
and 12 of dosing, on the same animals from.which blood 
was taken. 

The following measurements were made: 

Glucose 
Blood 
Volume 
Protein 
Ketones 
Bile pigments 
Colour 
pH 
Specific gravity 
Microscopic examination of the spun deposit. 

Pharmacokinetic Sampling 

Blood samples were obtained at post mortem by the removal 
of at least 3 ml whole blood via the caudal vena cava into 
heparinised tubes. Samples were taken from 5 male and 5 
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female animals selected at random.from each group. These 
samples were centrifuged and the plasma deep frozen and 
stored at IRI. · 

Terminal Studies 

All animals which died or were sacrificed were necropsied • 
· The gross dissection and necropsy was performed under the 
supervision of a pathologist. The necropsy is defined as 
external examination including body orifices, weighing of the 
following tissues: 

Brain 
Heart 
Kidney 
Ovaries 
Liver 
Lungs 
Testes 
Adrenal a 
Spleen 

and examination and fixation of the following tissues: 

Brain 
Spinal cord 
Peripheral nerve (sciatic) 
Eyes 
Pituitary . 
Thyroid 
Parathyroid 
Salivary glands (submaxillary) 
Hea.rt 
Lungs· 
Spleen 
Liver 
Pancreas 
Adrenal a 
Lymph nodes (mesenteric 

cervical 
submaxillary 
bronchial) 

Kidneys 
Bladder 
Testes (plus epididymides) 
Prostate 
Ovaries (minus fallopian tubes) 
Uterus 
Fallopian tubes 
Stomach 
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Small intestine (duodenum 
jejunum 
ileum) 

Large intestine (caecum 
colon 
rectum) 

Skeletal mucle (thigh) 
Skin (abdominal) 
Mammary gland 
~Y gross lesions e.g. tissue masses, 

suspected tumours 
(including sur~ · 
rounding normal 
tissue) 

Sternum 
AdipOse tissue (perirenal) 
Nasal tubinate 
Trachea 
Thymus (where pos ·ible) 

Samples of the above tissues were taken from all animals and 
placed in 10\ neutral buffered formalin (except eyes which 
were preserved in Davidson's fluid). 

The lungs were fixed in their entirety by perfusion with 10\ 
neutral buffered formalin. 

The calvarium was removed and the dorsal-nasal bone removed 
for examination of nasal tubinates before fixation. Liver 
lobes were sliced and kidneys cut transversley, the cut 
surfaces were examined.before fixation. 

·Multiple, representative portions of large or variable tissue 
masses including surrounding unaffected tissue were fixed. 
Femoral bone marrow smears were prepared from all animals at 
sacrifice, air dried and fixed in absolute methanol for at 
least 5 min. 

Carcasses of animals were discarded immediately following . 
autopsy and placing in fixative of all tissues listed above. 

Processing of Fixed Tissues 

The fixation time was no leas than 48 h and not more than 
12 weeks. 

Tissues were trimmed to a maximum thickness of 0.3 em for 
processing. 

Multiple portions of tumours or masses were submitted if these 
were large or variable in appearance. Surrounding normal 
tissue was included. 

·-·~ 
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Parenchymal organs, e.g. liver, were trimmed to allow the 
largest surface area possible for examination. 

Mid-transverse sections through the entire cortex and medulla 
of each kidney were submitted. 

Entire coronal (a transverse section parallel to the long 
axis of the body) sections ef both right and left. lungs 
including main-stem bronchi and bronchial lymph nodes were 
submitted. 

Three croas sections of brain included: 

a) frontal cortex and basal ganglia, 
b) parietal au-.1 cortex and thalamus, and 
c) cerebellum and pons 

The spinal cord was ·sectioned in the thoraco-lumbar region • 

Hollow organa wer• trimmed and blocked to allow a cross 
section slice from mucosa to serosa. 

Tissues listed below were examined from the highest dose group 
and next lowest dose group and controls. Additionally liver 
and kidneys were identified as target organa in this pre­
liminary analysis and were examined in all animals. 

Tissue~ were cut at 4-6 ~m thickness and stained with haema­
toxylin and eosin (Hand E). 

Except where otherwise indicated, the following tissues were 
examined histologically• 

Brain (cerebellum 
cerebrum 
stem) 

Spinal eord (thoraeo-lumbar) 
Peripheral nerve (sciatic) 
Eyes 
Pituita~y 
Thyroid 
Parathyroid (if possible) 
Salivary glands (submaxillary) 
Heart 
Lungs 
Spleen 
Liver 
Pancreas 
Adrenal& 
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Lymph nodes (mesenteric 
cerival 
submaxillary 
bronchial) 

Kidneys 
Bladder 
Testes 
Prostate 
ovaries 
Uterus 
Fallopian tubes (if possible) 
Stomach (glandular and non-glandular.) 
Small intestine (duodenum 

jejunum 
ileum) 

Large intestine (caecum 
colon 
rectum) 

Skeletal muscle (thigh) 
Skin (abdominal) 
Mammary gland 
Any g~oss lesions 
Sternal marrov 
Adipose tissue (perirenal) 
Aorta 
Nasal tubinate 
Trachea 
Thymus (where feasible) 

Statistical Evaluation 

Statistical evaluation of quantitative data was performed 
where it seem appropriate. Males were treated independently 
of females. The level of probability chosen as significant 
was P<O.OS, but in any case the actual level is reported. For 
evaluation of mean differences a •two tail• distribution was 
used. 
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RESULTS 

Dosing commenced: 
Duration of dosing: 
Date of termination: 

Mortality 

15 December 1980 
13 Weeks 
16 Marchl981 

There were only 3 premature decedents in the study as follows: 

One male receiving 150 mg HMX/kg/day in Week 9 of dosing. 
One control female which died at blood sampling during 
Week 13. 
One female receiving 1500 mg HMX/kg/day in Week 1 of 
dosing. 

·clinical Signs 

There was a number of clinical signs seen during the study 
which were not thought to be dose related. These included 
areas of alopecia, red or black encrusted eyes and yellow or 
brown staining of the fur and were present only in a few 
animals frorr treated and control groups alike. No clinical 
signs were observed which could have been attributed to dosing 
with HMX. 

Incidence of Palpable Masses 

Only one animal developed_palpable masses in the study: A 
male receiving 150 mg HMX/kg/day. 

Body Weights 

Group mean body weights are presented numerically in Table 1 
and graphically in Figures 1 and 2 • 

Males 

There was a dose related reduction in group mean body weight in 
rats receiving HMX from Day 4 onwards. Body weights were 
statistically different from controls (~>0.05 for Group 2 and 
P>0.001 for other treated groups) in the first 4 weeks of 
study. Thereafter significance reduced at lower dose levels 
until termination when significance levels were ·P>0.05 for 
Groups 3 and 4, P<0.01 for Group 5 and P<O.OOl for Group 6. 
There was a variable degree of statistical significance in 
treated groups during the study although Group 6 had statisti­
cally significantly reduced mean body weight (P>O.OOl) at each 
week from the start of the study. 
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Body weight gains were 98, 94, 92, 89 and 85\ of controls at 
the end of the study for Groups 2-6 respectively. 

Females 

A simifar situation occurred in females as in males, also with 
body weights of females r~ce±ving 1500 mg HMX/kg/day having a 
statistically significantly reduced body weight (P<O.OOl) ~ach 
week from the beginning of the study. 

Body weight gains were 101, 73, 87, 89 and 70\ of controls for 
Groups 2-6 respectively. 

Food Consumption 

Group mean food consumptions are presented in Table 2. 

Food consumption was markedly reduced in Week 1 of study in 
both sexes of all groups receiving HMX, the food consumed by 
Group 6 male and female rats being 67 and 57\ of that consumed 
by the respective controls in that week. This difference 
reduced as the study progressed until Week 12, in the case of 
males, and Week 10, in the case of females, with the treated 
groups eating the same as or more than the controls. 

Total food consumption over the 13 weeks of treatment was, 
h~wever, reduced in a dose related trend compare~ to control 
groups. 

Water Consumption 

Visual assessment of water consumption revealed no intergroup 
differences. 

Ophthalmic Examination 

(i) Obser:vations before dosing: These we1·e limited to 
occasional pitting, scarring or opaci·ty of the cornea. 
Such abnormalities are typical of laboratory rats at this 
developmental stage. 

(ii) Results during Week 13 of treatmenta No effects that 
could be attributed t~ dosing with HMX were observed. 

Achieved Dosage 

Achieved dosages are presented in Table J. 

I 
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The mean achieved dosage over the 13 weeks of treatment for each 
g~oup receiving HMX fell within 3\ of nominal. Palatability 
effects meant that significant variations from nominal values 
occurred in the first 3 weeks of the study (u~ to 30\ above 
nominal). 

Analysis of HMX Concentrations in Formulated Diet 

Results are presented in Table 4. 

Apart from minor discrepancies most found levels in diet 
correlated well with theoretical values. There were, however, 
2 exceptions. Firstly in Group 69 diet mixed on 15 December 
1980, which was required to contain 12577 ppm HMX and was found 
to contain 4997 ppm HMX. Analysis of the archive sample 
revealed a concentration of 4386 ppm m.t."<. Because all the 
records concerned are in order this disc:epancy was not readily 
explicable. Analysis of Groups 2 and 39 diets sampled on 29 
December 1980 showed that there was a dist.tnct possibility of 
the 2 diets having been interchanged, althvugh, because again 
records are in order, it is not possible to state where this 
interchange took place. 

Laboratory Investigations 

Laboratory investigations were undertaken on blood and urine 
samples taken from 10 males and 10 females in high and control 
dose groups during Weeks 5 and 12 of treatment. 

Results for haematology are summarised in Tables 5 at}d 6 while 
individual values are presented in Appendices 3 and 4 • 

Results for clinical chemistry are summarised in Tables 7 and 8 
while individual values are presented in Appendices 5 and 6. 

Results of urinalysis are summarised in Tables 9 and 10 while 
individual values are presented in Appendices 7 and 8. 

Haematology 

(i) Results during Week 5 of dosing (Table 5, Appendix 3). 
Significant reductions in haemoglobin (Hb) levels and 
packed cell volume (PCV) (P<0.001) in males and females 
receiving 4000 and 1500 mg HMX/kg/day respectively were 
seen. Other parameters fell within normal ranges except 
for isolated cases. 
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(ii) Results during Week 12 of dosing (Table 6, Appendix 4). 
Significant reductions .were seen in Hb, PCV and red blood 
.~ell (RBC) levels (P<O.Ol) in females receiving the high 
dose level of HMX, with corresponding reductions, though 
not significant, in the same parameters in males. Slight 
rises in methaemoglobin in both males and females 
receiving high dose of HMX were seen, significant 
(P<O.OS) in males only. Female white blood cell (WBC) 
count was significantly raised (P<O.·OS) pr.,.:,bably 
reflecting significant increases (P<O.OS} in 
neutrophi~s. · 

Other parameters fell within normal ranges except for 
isolated cases. 

Clinical Chemistry 

(i) Results during Week 5 of dosing (Table 7, Appendix 5). 
There ~ere increased alkaline phosphatase levels in males 
and a marginal increase in females (P<O.Ol in males cnly) 
receiving 4000 or 1500 mg HMX/kg/day. There was also a 
reduced ALT level in males receiving 4000 mg HMX/kg/day 
(P<O.Ol). A significant increase was also seen in BUN 
levels of females receiving 1500 mg HMX/kg/day. Albumin 
levels were also increased in males receiving 4000 mg 
HMX/kg/day (P<O.OOl). Except for isolated cases other 
parameters were considered to.fall within normal 
reference rangez. 

(ii) Results during Week 12 of dosing (Table 8, Appendix 6). 
Significant increases were seen in AP levels in males 
(P<O.OOl) and females {P<0.05) receiving the top dose 
level of HMX and also in albumin levels in females 
(P<O.OOl). The male control value for AP was rather 
lower than normally anticipated for animals of this age 
and thus the re~ults should be interpreted with caution. 
Total protein levels of females receiving 1500 mg 
HMX/kg/day also showed a slight increase (P<0.05) in line 
with the raised albumin levels. BUN levels were also 
rais~d significantly (P<O.OOl) in females receiving 1500 
mg HMX/kg/day.· Other parameters were considered to be 
within normal ranges except for isolated cases. 

Urinalysis 

(i) Results during Week 5 of dosing (Table 9, Appendix 7). 
Females rats receiving 1500 mg HMX/kg/day showed a 
reduced pH and specific: gravity (SG) with a corresponding 
increase in urinary volume. Males did not show this 
trend. Other parameters were considered to fall within 
normal ranges. 
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(iJ) Results during Week 12 of dosing (Table 10, Appendix 8) • 
Female rata receiving 1500 mg HMX/kg/day showed a reduced 
pH and SG with a corresponding increase in volume. In 
addition to this effect fern-like crystals were noted in 
urine of males and females receiving 4000 or 1500 mg 
HMX/kg/day but not in contr~ls. 

Terminal Studies 

Gruss and Histopathological Findings 

Findings for individual animals are presented in 
Appendix 9. · 

No macroscopic lesions were observed which could be 
attributed to dosing with HMX. There were a number of 
lesions found on histopathological examination of the 2 
highest dose and control groups but these were consistent 
with the age and strain of rats. 

There were, however 2 lesions found which exhibited a 
dose related trend. These were found in liver and 
kidneys which were recognised as target organs and 
histopathologically examined in all other animals (see 
below) • 

Toxic changes in the liver were characterised by enlarged 
cells, mainly in centrilobular areas, with large, pale 
nuclei and dark, granular, eosinophilic cytoplasm. In 
some areas there was dilation of the sinusoids and small . 
foci of necrosis • 

This liver effect was most marked in males, all males 
receiving 450 or 4000 and 90\ of male~ receiving 1350 mg 
HMX/kg/day exhibiting the condition. 

Only one female receiving 270 mg HMX/kg/day showed the 
effect. 

Tubular changes in kidneys were seen mostly in females 
receiving the higher dose levels of HMX and were 
characterised by focal atrcphy and dilation of the 
tubules. Males also exhib~ted this condition but to a 
considerably lesser extent and one female control rat 
also showed this change. 
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Toxic Liver and 

Group 1 2 3 

Males 
Dose Level 0 so lSO (mg/kg/day) 
No •. Examined 20 20 19 

Toxic Liver 0 0 2 (11) 
Change 
Tubular 3 (lS) 0 0 Kidney Change 

Females 
Dose Level 0 so 11S (mg/kg/day) 
No. Examined 20 20 20 

Toxic Liver 0 0 0 Change 
Tubular 1 ( S) 0 1(S) 
Kidney Change 

(Fi~ures in brackets are \ figures) 

Orqan Weights 

Tubular Kidney Change!'= 

4 s 6 

4SO 13SO 4000 

20 20. 20 

20(100) 18(90) 20 {100) 

0· 2 (10) 1 {S) 

270 620 1SOO 

20 20 19 

1 (S) ·o 0 

4(20) 13(6S) 10(SO) 

Group mean absolute and relative organ weights are pre­
sented in Tables 11 and 12 while individual absolute 
values are presented in Appendix 10. 

Males 

Body weights of males were reduced in a dose related trend 
being Ptatistically significant in males receiving 13SO 
(P<O.OS) or 4000 mg HMX/kg/day (P<O.OOl) at termination.· 
Consequently a number cf organs showed changes in absolute 
weights not seen relative to body weight. Absolute 
adrenal weights in all treated groups were significantly 
reduced (P<0.001) while relative adrenal weights showed a 
reduction but at variable and dose independent signifi­
cance levels. 
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There .was a dose related increase in relative Lrain 
weight, significant in animals receiving 1350 (P<0.01) 
or 4000 (P<O.OOl) mg HMX/kg/day; thus increase was 
not shown by absolute values • 

. Absolute heart and kidney weights were also reduced 
significar.tly at the 2 highest dose levels but th~se 

· changes were not seen in relative weights. 

There was a dose related reduction in absolute spleen 
weight, significant in groups receiving 150, 450, 1350 
or 4000 mg HMX/kg/day (P<O.OOl). This trend was also 
seen in relative spleen weights, the weights being 
significantly different from coutrols in animals 
receiving 50 (P<O.OS), 150, 450 (P<0.01), 1350 or 
4000 (P<O.OOl) mg HMX/kg/day. 

Testes showed a dose related reduction, significant in 
all treated group3 (P<0.001), compared to control 
animals. Thie trend was not seen relative to body 
weight. 

Females 

Body weights were significantly reduced in females 
receiving 1500 mg HMX/kg/day (P<0.001) and so once 
more changes were seen in absolute weights which were 
not reflected relative to body weight. Relative 
adrenal weights in all treated groups were signifi­
cantly different from controls but at variable levels 
of significance, this trend was also seen in absolute 
weights but significance was very V3riable. 

Absolute brain weights were significantly increased 
in females receiving 115, 270, 620 (P<O.Ol) or 1500 
(P<O.OS) mg HMX/kg/day. Relative brain weights also 
showed a dose related increase in rats receiving 270 
(P<O.Ol), 620 or 1500 (P<0.001) mg HMX/kg/day. 
Absolute heart weights showed a reduction, signifi­
cant in rats receiving 620 (P<O.OS) or 1500 (P<O.OOl) 
mq BMX/kg/day; this was not seen in relative weights. 
Absolute kidney weights were significantly increased 
in female ~ats receiving 115 and reduced in females 
~eceiving 1500 mg HMX/kg/day both (P<O.OS) while 
relative kidney weights showed a dose related in­
crease in females receiving 115 (P<O.OS), 270 (P<0.01), 
620 or 1500 (P<O.OOl) mq HMX/kg/day. Relative liver 
weights were increased in females receiving 115 
(P<O.OS), 620 or 1500 mg HMX/kg/day (P<0.01) this 
was not seen in absolute weights. 
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Lungs showed a significant increase in weight in rats 
receiving 1500 mg HMX/kg/day (P<0.05) relative to 
body weight but not in absolute terms. 

Females receiving 1500 mg HMX/kg/day showed reduction 
in absolute spleen (P<O.OS) and ovary (P<O.OOl) 
weights not seen when expressed relative to body 
weight. 

No other dose related effects were seen in any other 
organs. 



• 

• 

• 

• 

• 

• 

• 

• 

o-

• 

21 

DISCUSSION AND CONCLUSIONS 

There was a treatment. related reduction in growth rate in male 
and female rats r~ceiving HMX but the significance reduced 
after the first 4 weeks of the study. The high statistical 
significances at the beginning of the study were probably due 
to unpalatability of the high concentrations of HMX in the 
diet. This theory is backed up by the food consumption 
ti;ures which were very low at the start of treatment but 
improved throughout the study. Total food consumed was 
reduced in a dose related fashion mainly be~ause of the low 
intake in the first 4 weeks of treatment • 

Haematological examination revealed evidence of reductions ir. 
Hb, PCV and poasibly RBC. The consiste~cy of the observations 
suggests the effects were real and probably attributable to 
HMX. The altera~ions were not, however, very great and are 
unlikely to be of much biological significanc6 per se. The 
increase in methaemoglobin at Week 12 could be at·t.rlbutable to 
HKX since its nitrate content could lead to methaemoglobin 
formation in broadly the same manner as sodium nitrate. The 
changes in leucocyte counts were neither large nor consistent 
and since rapid changes in. these parameters can occur for a 
wide variety of reasons the evidence that they were the rosul~ 
of treatment of rats with HMX is rather tenuous • 

Clinical chemical observations showed an increase in alkaline 
phosphatase activity. This could have been associated with 
the liver changes identified histopathologically although the 
liver changes in females were much less apparent than in males 
while generally speaking AP activity shoved less evidence of a 
difference between the sexes. · 

The increase in BUN in female rats was very alight but could 
be consistent with the presence of renal damage. There was 
little evidence of either change in male rata. Increases in 
totai protein and albumin occurred sufficiently consistently 
to suggest a relationship to dosing with HMX. t~ile it is 
possible to hypothesise a relationship with renal and hepatic 
changes, there are insufficient data to speculate construc­
tively on the nature of t~at link. 

The increases in urine volume, lover pH and lover SG fou1.d on 
urinalysis of the females might be anticipated when the 
histopathological changes are taken into consideration. 
Heither effect occurred ia1 ...ale rats suggesting a difference 
between the sexes in response to dosing with HMX • 

·'----

/ 
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When significant body weight changes occur it is extremely 
difficult to interpret organ weight changes (either absolute 
or relative). The majority of changes reflected to some 
degree the body weight trends, and thus the significance of 
the minor changes seen in spleen, adrenal, testes and ovary 
weights, is questionable. However, female brain weights were 
increased and while a change in proportionate body weight is. 
not normally expected (brain weight tends to be related to age 
rather than body weight) the rise can be interpreted either as 
an effect of the compound or an effect of a lower than normal 
control group brain weight. Regrettably there are insuf­
ficient background data in this laboratory to support or 
refute the latter contention. 

Histopathological evaluation indicated hepatic changes in male 
rats and renal changes in female rats. These seemed to 
correlate with AP activity increases (though both males and 
females displayed this) and the urine changes in female rats 
(increased volume, lower pH and lower SG). There was no 
evidence of toxic liver change in male rata at 50 mg/kg/day or 
of renal effects in the female rata at 115 mg/kg/day or of 
renal effects in the female rata at 115 mg/kg/day or less. 
The different target organs in the 2 sexes could be due to a 
difference in.metabolism of HMX between them. 

In conclusion, dosing of HMx to male and female F344 rats for 
90 days via the diet results in a slight reduction in red cell 
parameters and possible methaemoglobinaemia. The most 
significant changes were toxic liver damage in male rats at 
doses of 150 mg HMX/kg/day and above and renal tubular damage 
in female rats at 270 mg HMX/kg/day and above. Other effects 
were of doubtful significance or most likely to be secondary 
to the i1epatic and renal damage. 

/ / 
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TABLE 1 

HMXr ll w .. k Toxicity Study in lata 
Body Neiqhtar Croup Mean Value• (9) 

Doae Croup/DO•• Level C~/kq/day) 

Yraau.ent 
Period 14 ' 24 ]4 .., 5d' 

cveekaJ 
0 50 150 450 1]50 

0 11020 10920 10120 11120 111 20 

I day 4 121 Ill 119 117 112 
I 141 1)4• uo••• llO••• 124••• 

2 day 4 157 141 au au 1]7 

' 2 167 151• 152••• 152••• .. , ... 
l day 4 179 166 161 161 154 

] 116 171••• 164••• a64••• 156••• 
4 day 4 IU 171 170 172 164 

4 202 112••• 176••• l71••• 170 .. 
5 214 ·201• 194••• a9l••• usu 
6 227 217 210*• 201•• 200 .. 
7 ··40 211 223 .. 221•• 214 .. 
I 252 2U 2J41U 2ll .. 227 .. 

• 262 254 2U 19 241•• 217U 
10 2"~· 262 2s1•• 2s1•• 241•• 
1l 276 267 251•• 256•• 25J•·· 
12 271 279 26t 261 264* 
u 21) 279 27i• 270• 265•• 

Total Nltht 
Gain C9J 
w..k8 o-u· 

17l 170 1G1 159 1 54· 

-
' of Controh - .. 94 92 19 

> 
• llqnlflcantly d1fforent Ira. control, PcO.OS 

•• li9niflcantly different froa control, PcO.OI 
••• S19nlllcantly dllfer•nt fra. contr~l, PcO.OOI 

'" 19 

4000 0 

11020 9620 

102 105 
114 .. Ul 
127 122 
1)7 .. 125 
146 129 ..... Ill 
155 1]5 
161•• lll 
176 .. IU 
UJU 150 
207 .. Ul 
221•• 157 
212•• 160 
?U•• 165 
249•• 165 
254•• 165 
257•• 166 1 ~ 

147 70 

15 -

•u.bera in aupvracrlpt denote aurvivora at end ,, week in queatlon 

29 

50 

9720 

99 
106 .. 
115 
120• 
125 
126• 
121 
132• 
llll 
145 
ISO 
151 
1511 
162 
165 
17Ci 

161 

71 

101 

J9 49 

115 270 

9820 10020 

92 90 
102••• 102••• 
110 109 
us••• liJ••• 
120 .II 
122••• 121••• 
12 122 
127••• 124••• 
U4•• 111••• 
IU•• 1]7••• 
147• 142••• 
15a 145 .. 
156 152• 
160 154•• 
163 157• 
169 161 
166 161 

~ 61 

YCJ:7 17 

59 

620 

9720 

85 
ts••• 

ao4 
lOt••• 
us 
us••• 
117 
12o••• 
127••• 
lJJU* 
139••• 
142••• 
u11••• 
154•• 
156 .. 
160 
159 

62 

119 

l 
I 

69 I 
1.~ 
9720 

82 
•a;u 

91 

I OJ••• 
109 
111••• 
Ill 
U6••• 
Ull••• 
us••• 
127••• 
Ill••• 
137••• 
UJ••• 
144••• 
us••• 
146••• 

49 

70 

N 
\H 



TABLE 2 

HMX: ll Meek Toxicity Study in Rat• 
Food Con•u.ptlon: Croup ~•an Value• (q/Rat/Meek) 

', 

Do•e Croup/Do•• Level C~/kq/day)· 

Tree~nt 
Period l.t 2.t JJ .., SJ 6./ 19 29 ,_ ... , 

0 so ISO no llSO 4000 0 so 

l lll20 ll020 104 20 . aoo20 9120 . 7920 .. 20 1720 

2 127 Ill 121 lll 115 111 100 92 
l Ill IU 117 117 101 ll2 102 95 
4 127 119 lll 109 lll 107 91 liS 

s 128 121 Ill Ill 115 lll 9l 94 
/ 

6 IH ll9 liS ll7 ll2 ll6 91 92 
7 125 127 lll ll9 116 122 91 1111 
I 132 122 111 119 119 121 90 89 
9 Ill 129 12219 124 124 1211 94 96 

10 Ill 132 127 127 121 Ill 91 9) 

II lll ll4 129 llO llO ll6 94 ,. 
12 ll2 1)5 llO ll4 lll ll1 IS 

., 
ll 127 129 \l5 us ll6 llO 11919 9l 

Totel hten (9) 1672 lUO t557 1557 1540 1Sli 1209 1200 . Meek• a-u 
,' 

\ of Control• - , 9l 9) 92 92 - 99 --- - - - -· 1---

Nu.ber• 1n •uper•crl~t denote •urvlvor• at end of week 1~ queatlon 

39 

liS 

7520 

90 
90 
liS 
91 
87 

119 

90 
96 
94 

101 
911 
96 

llll2 

911 

:·.~··:.orllf:'~"'f_,~;-.. -"Y;:;~ga?~::-::1 
~~>! ...... ~.~--........ _ ~~-\.!'Mil 

49 59 

270 620 

6920 6220 

u 14 
91 118 
79 75 

119 89 

8l 82 
112 liS 
114 115 
91 9l 

91 92 
97 . 95 

91 88 
9] 92 

1124 lllO 

9l 92 

69 

1500 

5619· 

87 

114 
7) 

80 
80 
76 

80 
110 
Ill .. 
Ill .. 

1030 

85 

N 
~ 



uas .. e cccccsu zasm JIIIIIIC¥031 -~~···· .... ~....._.._.,._.~~· ...... .-. •.• -.........,..:.....o..···-···":-' ................ _,. ... ~ ... -· .......... . • ~ ' •• • • • • • $ • • 

TAIILI l 

IIMXt ll .... k Todelty ltudy ln llaU 
Aehl-ecl oo .... , Group Mean Value• (11CJ/k9/day) 

-· 
Doae Group/Do•• Level (11CJ/k9/dayl 

Treablent 
2~ Period 24 ]J 4.1 5.1 64 

c-.k•• 
50 uo no 1]50 4000 50 

a !lO 157 4U ll04 ]]60 51 
2 Sl 171 Sal 1570 4756 50 
J 51 147 456' 1310 4014 52 
4 .. IU 401 1292 ]775 45 
5 so lSI ... ll91 409] 54 

' ., Ul Ut 1356 4097 .. 
7 SJ 154 454 ll99 4291 .. 
I 50 UJ no UOl Ull 50 
t SJ lSI 474 IU6 4261 54 

10 52 159 475 IUS uu 50 
II 52 151 471 1432 U22 51 
12 so 152 462 IJI6 ]960 .. 
1J 41 147 us lllt ]9]9 n 

Mean Aehle¥*1 
Do•••• sa.o UJ.S 461.0 1]94.6 4101.] 50,] 
.,..lla a-u 
t of *-lnal 102 102 102 IOJ 10] 101 

/ 

lV 4'l 

115 270 

9] 226 
121 )26 
115 " 211 
101 2lt 
120 295 
112 25] 
IU 251 
119 276 
Ul 292 
!II 214 
124 294 
116 240 
Ill 219 

115.6 27! l 

101 ~01 

,, 

5~ 

620 

472 
761 
6)6 

Sll 
707 
575 
625 
Ul 
682 
6U 
651 
586 
611 

627.7 

101 l 

6~ 

1500 

IOU 
196] 
1526 
1273 

1670 .... 
lUl 
UH 
1494 
1555 
1592 
uu 
uu 

1511.9 

101 

N 
V1 
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TABY: 4 

HMX: 13 Week Tox1eitt Study in Rats 
Analysis of au~ in Dietary Formulations 

4 

Foneentration Cp~m) 
Deviation Coneent:ration frOID 

Nolainal 

9 

(ppll) 

Group Noainal Found ,,, Moainal Found 

2 no 409 2.6 us 438 

3 12SO 1274 1.9 ,,4 177 

u Deeelllber 1980 4 3930 3936 0.2 nos 2309 
Week 1 s 11520 11293 2.0 5151 sou 

6 33600 32925 2.4 12577 4997 

2 4!»0 426 5.3 431 408 

J 1400 1H9 1.4 1010 1149 

22 December 1980 4 4 J45 4357 O.l 2916 2795 
Week 2 5 1:.?921 13166 1.9 6526 6721 

6 37531 36915 1.7 151]] 16580 

2 480 412 0.4 467 964 

3 1]19 1494 7.6 IOU 540 

:t Dece::lber 1980 4 4288 4655 1.6 2527 2776 
Week 3 5 12764 12959 1.5 5654 5929 

6 36500 34104 6.6 13065 13117 

2 506 549 a.5 474 !.)) 

J 1412 1449 2.2 1114 1156 

5 January 19t1 4 4500 4H2 0.7 2614 2487 
Week 4 s 133:,1 u1n 3.3 5150 6020 

6 31000 J675" 3.3 lliYl 1 ]607 

2 659 607 7.9 561 598 
] 1912 1!.11 1.6 129 .. 1272 

26 January 1981 4 5712 5301 7.4 3076 3056 
Week 7 5 17441 :6966 2.7 7027 7011 

' 49325 ur,u 5.5 16565 150)) 

2 715 "' 2.4 606 590 

3 2151 2115 2.0 1]71 1]45 

16 February 1911 • U41 6261 2.7 3341 3297 
Week 10 5 19115 16512 13.2 7372 7295 

6 5)164 52461 2.6 11219 17463 

2 

I 
729 716 1.1 611 661 

3 2214 2157 2.6 1377 1350 

.9 Karch 1981 • IllS 64)7 0.1 3499 355) 
Week 1) 5 ~ 11942 u;u 1.0 7671 7617 

6 5410S 55405 2.4 17520 177)0 

• • See reaulta seetlon 

·-Deviation 
fr0111 

NoJDina1 
(\) 

5 •. 5 
1.5 
0.2 
2.6 

• 
5.3 
... 4 
4.2 
3.0 
4.7 

• 
• 

9.9 

4.9 
5.1 

\2.4 

3.1 
4.8 
2.9 
2.1 

6.6 
1.7 
2.7 

0.2 

9.2 

2.6 

2.3 
1.5 

1.0 
4.5 

7.0 
2.0 
1.5 

0.1 

1.2 
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Do•• .,"''' clay 

Con 

tOOO 

•• , 

'hete .. DC PCY 
UftlU t/100 a lOU/ ' •• 
~I' 10 10 10 ..... 16 •• 7.3 ., 
I.D. ••• 0.3 1 

._.,.I' 10 10 10 ..... 15.6 7.3 n 
I.D. o.• o •• 1 

119 ••• • •• 

• • • 

'!'ABU: 5 

HMX: 13 Week 'l'oxlclty Study in Rate 

Ha ... tolOCJy; Durlnt week 5 
Group Mean Valuee: Mal•• 

MCII MCY MCHC ••tt nc: lleut 

" n t/cSl ' • ao911 • ao' 11 

10 10 10 10 10 10 

23 n 35 3.6 7.1 0.1 

I 3 1 1.2 o.t 0.3 

10- 10 10 10 10 10 

22 u 35 3.5 7.2 1.2 

1 3 1 ... 0.1 0.6 

• • 

• lltnlf:cantly different fr~ control, Pc0.05 

••• lltnlflcently different fr~ control, Pc0.001 

• • 

Lpp Mono loe 

• ao9
11 • 109/1 • 10,/1 

10 10 10 

6.3 o.o o. 1 
1).1 o.o 0.1 

10 10 10 
6.0 o.o o.o 
1.0 o.o o.o 

•• 

Repe 
HC 

10 
ll ~7 

3.0 

10 
32.1 
3.6 

Met 

' 
10 
0.1 
o.t 

10 
a.o 
0.6 

• 

N ....., 



DoN 'l'eete • ac PCV MCII MCV 
IIIJ/k9/ •/100 x 10121 

day Unite •• ' " f1 

Con MuatMrr 10 10 10 10 10 

... An 16.S 7.] .. 2l " I.D. O.J 0.4 1 1 ] 

lSOO ._..r 10 . 10 10 10 10 .... " U.6 7.1 u J2 64 

1.0. 0.6 0.) J 1 2 

119 ••• • •• 
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TABLE ~ (continued) 

, ...... 
MCHC lleU nc Neut LYIIP 
9/dl ' • 109/1 :.c 10911 • &09 /1 

10 10 10 10 10 

]4 z.o 6.7 0.7 6.0 

1 1.4 0.7 0.] 0.9 

10 10 10 10 10 

)4 J.) 6.1 0.9 s.• 
1 0,9 o.s 0.4 O.l 

• 

Mono l!oe 

xao9 /l • 109/1 

10 10 

o.o o •. 
o.o 0.1 

10 10 

o.o o.o 
o.o o.o 

"·~ ••c 
10 

29.8 
2.2 

10 
)0,1 

4.0 

Met 

' 
10 
1.0 
0.4 

10 

1.2 
0.9 

I 

N 
00 

~ -·-~-
-- -- ----- ··- -- -- '· --

• •tqnlfleantlr different froa control, PcO,OS 

•• 119nlflcantly dlft~rent froa control, PcO,OOl 



DoH 
.. /kt/ 
uy 

Con 

4000 

-Yeeta • DC PCV MCII 
Ulllta 9/100 x 10121 ' " al 

Mu.ber 10 10 10 10 

Mean U.6 7,6 ., 21 

S.£1. 0.1 0.5 2 l 

Mu.ber 10 lO 10 18 

Mean u.2 7.) 45 21 

S.D. 0.4 0.4 l I 

••• 

TABU: 6 

IIMX• ll W.•k Toxlclty Study ln Rate 

Ha-tolOCJy: Durln~ Meek U 
Group Mean Valuaa• Malea 

MC'V MCHC .. u WIIC Neut 
u t/dl _, 

• 109 /l • ao' 11 

10 10 10 10 10 

u )4 4.1 t.S 1.4 

l I 2.1 2.) 0.4 

10 10 10 10 10 

62 H l.l t,) l.O 

4 l l.l 1.4 0.7 

-

• Sltnlflcantly different fra. control, PcO.OS 

Lpp Mono los 
• 10,/l • 10

9
11 • ao

9
11 

10 10 10 

1.0 o.a 0.2 

2.2 o.a_ .o.l 

10 10 10 

1.2 O.l o.o 

a.o 0.1 o.o 

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

I epa 
aec 

10 
)2.4 
2.9 

10 
)2.11 
),2 

--

Met 

' 
10 
1.5 
1.0 

10 
2.) 

0.11 

• 

I 
I 

N "., 
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Do•• 'feata .. QC 
PCV MCH 

119/kt/ Unlta t/100 
" 10

12
/ ' P9 

day al 

Con NWiber 10 10 10 10 ...... 1!1.9 7.) 46 22 

S.D. 0.1 0.) 2 . 1 

lSOO NWiber 10 10 10 10 

Mean 14.1 6.7 u 22 

S.D. 0.4 0.) 1 1 

519 •• • •• •• 
-- ·---

• Sltnlflcantly different froa control, PcO.OS 

•• _Sltnlflcantly different fro. control, PcO.Ol 

MCV 
n 

10 

64 

1 

10 

6S 

2 

• 

••• Sl~n1f1cantly different froa control, P•0.001 

TABLE 6 (continued) 

Feaalea 

MCHC llatl II8C llaut 
t/dl ' x 10911 X 10911 

10 10 10 10 

34 2.9 6.4 0.6 

1 1.7 1.6 0.) 

10 10 10 10 

34 3.4 1.1 1.0 

1 1.6 1.1 0.4 

• • 

LYIIP Mono Eo a 

X 109/l X 109/l X 10911 

10 10 10 

S.7 o.o o.o 
1.S o.o 0.1 

10 10 10 

7.0 o.o 0.1 

1.7 o.o o.o 

-

Repa 
aac 

10 
28.7 

2.6 

10 
30.7 

2.9 

Mat 

' 
10 

1.S 
:1.7 

10 
2.4 

1.6 

-

\.l 
.j 
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Doae 
atllk91 

day 

Con 

4000 

·• • 

,...u IUN Clu 
Unit~ ..ol/1 ..ol/1 

Hwlber 10 10 
Mean 6.4 1.14 
S.D. ·o.1 0.71 

Nw.ber 10 10 
Mean 6.5 7.72 
S.D. 1.0 0.71 
519 

----------.-..........----,._.......-.. ........__. __ • ~ . . . . . ' . 

TABLE 7 

HMXz 13 Week Toxicity Study in Rata· 
Clinical Cheaiatryz ~'rin9 Week 5 

Group Mean Valueaz Malee 

AST AL'f AP LDH 
IU/1 IU/1 IU/1 IU/1 

10 10 10 10 
u 72 712 357 

5 7 15 85 

10 10 10 10 
78 63 840 417 
7 6 64 164 

** ** 

Ha It 
.-ol/1 111101/1 

10 10 
146 4.2 

2 0.4 

10 10 
147 4.1 

3 0,3 

'l'P 
9/1 

10 
62 

2 

10 
u 

2 

Alb 
9/1 

10 
37 

1 

10 
39 

1 
*** 

"" .... 

** Sl9niflcantly different fro. control, PcO.Ol 
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TABLE 7 (continued) 

f'eules 

Do•• 'hat a liUN Glu AS'I' AL'I' AP LDH Na 
atj/kt/ Unite .-ol/1 .-ol/1 lU/1 - lU/1 lU/1 iU/1 ..ol/1 

day 

Con Nw.ber 10 10 10 10 10 10 10 

Mean 6.3 7.91 77 56 us 261 145 

S.D. 0.1 o.5a • 7 52 46 2 

1500 NWIM: 10 10 10 10 10 10 10 

Mean 7.2 7.91 C.2 59 676 254 146 

S.D. 1.0 0.61 5 5 7l 60 2 

119 • -
• llgnlflcantly different fro. control, Pc0.05 

It 'l'P 
111101/1 9/1 

10 10 

4.3 59 

O.l 2 

10 10 

4.3 62 

o.J 2 

• 

Alb 
g/1 

10 

34 
2 

10 
_36 

1 

• 

'"" N 
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DoM 
,/kt/ 
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4000 

0 ,, 

'reate IUit Ol• 
Uftlte ..Ol/1 _,l/1 

NUIIber 10 10 
Mean 6.4 •• ~2 
S.D. 0.4 l.li 

Nwaber 10 10 
Mean 6.7 7.7) 
S.D. o.t 0.!12 
119 

.. • • 
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HMX: lJ Week Toalclty Study ln Rata 
Clinical Che•latry: Durln9 Week 12 

Croup Mean Valuea: Malee 

AIT ltJ.T M LDH 
IU/1 IU/1 IU/1 IU/l 

10 10 10 10 
U2 n 2ll 271 

Z7 u II n 
10 10 10 10 

104 .. 41!1 286 
21 2) 102 119 

••• 
--·- --~-- ---

• Sl9nlflcantly different fro. control, Pc0,05 
••• Sl9nlflcantly different fr~ control,- PcO.OOl 

" 
.., 

Ita I 
..ol/1 ..ol/1 

10 10 
au 4.) 

) 0.) 

10 10 
147 4.0 

4 O.l 

• 

TP 
9/l 

10 
70 

2 

10 

" 2 

• 

Alb 
t/1 

10 
u 

I 

10 
42 

I 

• 
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TABLE 8 (continued) 

Do a• Teau IUN Glu AIT 
119/k9/ Unit• .-c»l/1 .-ol/1 IU/l 4ay 

Con NWiber 10 10 ·10 
Mean 6.S 8.2S 90 
S.D. 0.8 1.19 21 

ISOO Nulllbc:r 10 10 10 
Mean 7.7 7.86 84 

s.o. 0.!'> 0.96 20 
519 ••• 

• &lqnlflcantly different fro. control, P<O.OS. 
•• 119nlfleantly different fro. control, P<O.OI 

••• 119nlficantly differen~ fro. control, P<O.OOl 

Fe~~~ale• 

ALT AP 
IU/l IU/l 

10 10 
62 467 

l4 80 

10 10 
S7 SSJ 

11 61 

• 

LDH Na K TP Alb 
IU/l 1111101/l 1111101/l 9/1 9/l 

I 

10 10 10 10 10 ~ 
470 144 4.6 61 37 
126 l 0., 2 I 

10 10 10 10 10 
417 146 4.8 64 40 
174 2 0.6 I l 

•• • •• ••• 

~ 
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HMX: 11 Week 'l'oxlelty Study ln Rata 
Urinalyala: DurinCJ.Week 5 

Croup Mean Value• 

C119/kt/day) pi sc 

Control ·Mean ••• 1.054 
4 S.D. .o.l O.OH 

4000 Mean 1.6 1.060 
I S.D. 0.6 o.o15 

Control Mean 1.7' 1.061' 

9 S.D. 0.4 o.ou 

1500 Mea~. 7.] l.Oll 
9 S.D. 1.4 0.02] 

---------~ ~--- - -~-

! 

Vol 
(al) 

] 

0.1 
0,] 

0.7 
0,] 

o.s' 
o.o 
1.5 
0.9 

All .. an value• derived fro. 10 individual value• unleaa 
otherw1•• indicated by auperaeript · 
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APPENDIX 2 (continued) 
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..,taclllor 
Aldria 
Dioldria 
P•J•-D.D.!. 
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APPENDIX 3 
~ ~~·-· 

HMX1 13 Week Toxicity Study in Rata 
Haematology: During Week 5 

Individual Valueaa Male a 

Dose Tests HB RBC PCV MCH MCV MCHC Retl wee. Neut Lymp Mono Eos Hepa Met 
111}/kg Un1ts 9/1 oo. xlol2 /1 ' pg . fl g/d1 I x10911 x10911 Xl09/l x10911 x1o9;1 sec I 

/day •1 
Crp S An. 

------------------------------------------------------------------------------------------------------Con 1 M &01 17.0 7.8 u 22 &0 )6 4.9 6.4 0.9 5.6 o.o 0.1 )6.2 1.& 
601 15.7 7.2 46 2'1 ~4 H 2.9 8.1 0.8 7.0 0.1 0.2 B.9 0.9 
605 16.6 7.1 48 2) 68 )5 ).0 5.9 0.4 5.5 o.o o.o 26.7 0.2 
609 1'L8 ?.) u 22 1.4 34 6.0 8.2 1.1 6.9 o.o 0.2 H.2 0.2 
612 16.2 6.8 u 24 69 ,. 2.2 7.4 0.7 6.7 0.0 o.o 

"· 7 
0.8 

fil'S 16. 1 7. 1 u 23 66 34 3.2 6.8 1.0 5.8 0.0 0.1·31.5 0.9 
617 16.8 7.5 u 22 63 )6 2.2 8.2 1.4 6.8 0.0 o.o. 31.2 0.9 ~-

618 16. 3 7.6 46 21 61 H ).4 8.0 0.6 7.4 o.o o.o 30.5 e.9 (7'\ 

619 16.4 7. 1 48 23 68 H 4.0 6.3 0.4 5.9 o.o o.o 'H .8 0.9 
620 16.7 7.2 48 23 67 )5 3.9 (i. 1 1.0 5.1 o.o o.o 27.7 0.7 

------------------------------------------------------------------------------------------------------Mean 16.4 7.1 u 23 65 )5 3.6 7. 1 0.8 6.3 o.o 0.1 H.7 0.8 
S.D. 0.4 0.3 1 1 3 1 1.2 0.9 0.) 0.8 o.o o. 1 3.0 0.4 

------------------------------------------------------------------------------------------------------4000 6 M 702 15.0 6.8 u 22 6~ )4 3.4 6.9 1.0 5.9 o.o o.o 35.2 0.9 
703 15.3 6,6 u 23 65 36 7.0 7.8 1.1 6.& 0.1 0.1 31.2 1.5 
705 15.1 7.8 u 19 59 H ).0 8.6 0.9 7.7 o.o 0.1 )0.2 0.0 
707 15.4 7.0 45 . '12 u )4 3.2 7.7 "1.' 6.3 o. 1 o.o 27.2 0.9 
710 15.6 7. 1 u 22 62 H •• 4 7.4 1.9 ~.6 0.0 o.o H.? LO 
714 15. s 7 •• 41 21 58 )6 2.2 7.3 1.2 6.1 o.o o.o 28.9 0.2 
716 16.4 7,7 H 21 61 )5 ).9 6.6 2,3 4.) o.o o.o )5.7 l.O 
718 15.9 7.7 H 21 58 )5 2.6 6.5 0.7 5.'1 o.o o.o 17.7 1.0 
719 15.7 7,) -~ 22 62 )5 2. 2 . 1.4 o.~ 6.q 0.0 o.o H.1 1.8 
720 16.0 7.2 46 22 64 )5 3,0 5.6 0.7 4.8 o. 1 O.ll )7 .1 .1. 6 

--------------------------------------------·---------------------------------------------------------Mtun 1~.6 7.1 45 22 62 H .,,s 7.2 1.2 6.0 o.o o.o 32.8 1.0 
5.0. 0.4 0.4 1 1 , 1 1 •.• 0.8 (1.6 1.0 0.0 o.o ),6 0.6 

-------------------------------------------------------·----------------------------------------------

-, 
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APPt~orx l_Jconttnued) 

f'etu lea 

Oou Tests Hb RBC PCV N~H Nr.v NCHC• Aetl WBC Neut Lyllp No reo Eo' Hepa M"t 
IIQIIcCJ un~u C)/100 xao1211 ' PO. fl g/dl ' x10911 x10911 xl09/I xl0911 xl09/l Sf'C . ' /day Ill 

CrP. !a An• 

-------·-····---------------------------~--------------~-------------------------------------~---------Con 1 F' 711 ·~.6 7,5 so 72 67 JJ 1.9 6.) 0.6 S.6 o.o o. 1 11.7 0.8 
772 1 ~. 7 7.S 49 2'1 6~ .. 4.6 1).9 l.O S,9 o.o o.o JO. 9 0.6 
77.7 1~.2 6.8 47 24 69 54 2.7 s.) 0.1 4;9 o.o r). 1 17. 1 0.? 
719 15.8 7.~ u 21 ~, u 1.4 7.7 0.4 6.8 o.o 0.0 21.8 1.0 
710 16. 7 . 7.'1 48 7J 67 H '1.4 7.9 0.7 7. 1 0.0 o.o '11. 7 0.9 ,.,., 1 ~. 7 8.0 48 71 60 lS 0.7 7.4 o.•· 6.8 o.o 0.1 'I. 7 2.0 
7J6 16. ' 7. J u 17 64 H LO 6.4 1.0 S.2 0.1 0.2 Jl. 2 0.9 
717 16.4 7. 1 48 71 ~8 ,. 1.0 ~.7 o. 7 ~.9 o.o 0.1 10.7 0.9 
718 16.6 6.? 48 24 70 H l.O 6.S 0·. 7 ~.7 o.o 0.1 78.7 1.7 
119 16.8 7. 1 48 74 68 H 2.4 6.7 l.J ~.4 0.0 o.o '1~.9 0.9 

----------:----------------------------------------------~--------------~------------------------------Me are 16.5 7.1 48 2J 66 )4 2.0 6.7 0.7 6.0 o.o 0.1 29.8 1.0 
S.D. 0.) 0.4 1 1 ' 1 ... 0,7 o., 0.9 o.o 0.1 7.2 o.• 

---------~-·---;------------------·--------------------~-----------------------------------------------ISOO 6 • F' 824 15 • ., 7.3 u 21 u " 2.4 6.1 O.B S.2 0.1 o.o 26.7 o.o 
87~ 1S.6 7.4 4S 21 61 H 2.1 6.) 0.8 ~ .. o. 1 0.1 B.2 Ln 
827 1o\.7 6.6 tal 22 ~2 16 1.0 6.5 0.7 ~.8 o.o 0.0 )7, 2 3.0 
8~8 1S.6 7.) 45 21 62 H 4.0 S.6 0.9 4.6 0.0 0.1 31.7 1.1 
8H 14.8 6.8 u 22 65 )4 1.9 7,S 1.4 6. 1 o.o 0.0 211.2 0.2 
8)2 16 • ., 7.0 u . 21 67 JS 1.9 6.0 0.7 S.l o.o· o.o 27.9 1.1 
8H 1S.9 7. 1 46 22 6S lS 2.2 6.4 1.0 S.4 0.0 0.0 :12. 7 0.9 
836 1S.2 7.0 ·~ 22 611 34 3.4 6.7 1.) S.J 0.1 0.0 n. 1 0.7 
8)7 to;.7 7.) 46 '12 6l H l.S 6.4 1.1 . 5.0 0.0 0.1 26.2 1.0 
8)9 16. s 7.2 u 7) 6S H ).0 o;,9 0.) s.~ 0.0 0.1 28.7 1.8 

---------~----~---------------------------------------------------------------------------------------Mean 
S.D. 

1S.6 
0.6 

7.1 
o. J 

~~~ 
2 

22 
l. 

611 
2 

34 
1 

2.3 
0.9 

6.J 
o.s 

0.9 ~;4 
o.J o.4 

o.o 
o.o 

o.o 
. o.o 

30. 1 
11.0 

1.2 
0.9 

~~ 
·~ 

. L ____________ . _________ .. ~- ·-. -
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. ; i 
HMX: 13 Week Toxicity Study in Rata 

Haematology: During Week 12 
Individual Values: Male a 

~ 

~ Dose Tests Hb RBC PCV iolt..tf MCV MCHC- Reti WBf Ne~t LY1P Mo~o Eo~ Hepa Met ~ 

~ 
mg/kg Units 9/100 x1o12;1 ' pg fl g/d1 ' x10 /1 x10 /1 x10'/1 x10 /1 xlO /1 sec " /day ml 

Crp S Anm 

~ ----------------------------------------------------------------------------·------~------------------Con 1 M 601 111.6 7.0 ., 21 61 34 8.0 8.7 1.0 7.3 o.J 0.1 34.2 3.5 
603 15.6 7.8 47 20 60 B 3.0 11.6 1.6 9.9 -o.o 0.1 35.2 1.0 
605 16.5 8.0 48 21 60 34 s.o 10.7 2.1 8.6 0.0 o.o 33.3 1.0 

I ~09 lS. 3 7.9 47 19 59 33 6.2 8.3 1.6 6.6 o.o 0.9 35.2 2.0 
612 16.6 8.3 46 20 55 36 3.6 11.3 1.2 q.a o.o 0.2 32.7 1.1 
615 15.3 7.2 47 21 6'; H 1.2 7.9 .1.9 6.0 o.o o.o 32.7 1.0 
617 16.4 7.6 49 22 64 33 s.o n.o 1.2 11.7 0.!' 0.1 25.8 1.2 .1:: 

~ 
618 16. 1 7.6 49 21 1\4 33 1.5 10.5 1.3 9.1 0.0 0.1 29.2 0.9 ~ 

619 14.8 7.2 45 21 63 J3 4.0 7.4 1.0 ~.2 0.2 0.0 32.2 o.o; 
620 14.9 7.0 411 21 6) 34 3.5 5.7 0.9 4.8· 0.0 o.o n. 1 2.8 . ., 

~· ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••w••••••-•••••••• 

.; Mean l5.1S 7.6 47 21 62 j4 4.1 9,5 1.4 .8.0 0.1 0;2 32.4 1.5 

~ S.D. 0.8 0.5 2 1 3 1 2.1 2.3 0.4 2·. 2 o. 1 0.3 2.9 1.0 

-----------------------------------~------------------------------------------------------------------•• 4000 6 M 702 15.6 7,7 47 20 61 33 4.9 9.9 0.9 8.8 0.2 0.0 28.7 ) • 1 ; 70J 14.4 7,3 42 20 58 )4 4.0 11.5 2.2 9,3 o.o o.o 26.2 2.2 
70S 15.0 6.7 45 22 67 n 1.2 10.6 1.7 8,9 o.o 0.0 )4. 7 2.4 

I 
707 1'>. 2 7.2 44 21 61 35 5.0 9,9 1.9 8.0 0.0 o.o )6, 7 2.5 
710 lS.O 6.9 47 22 613 32 s.o- 7.6 0.8 6.8 0.0- 0.0 34.3 2.3 . 714 15. 1 7.3 45 21 62 34 2.5 9.6 1.0 8 .• 0.1 0.1 35.2 3.4 
716 15.1 8.0 ItS 19 56 34 ••• 9.7 o.s 9,2 u.o o.o 31.2 1.0 

I 718 15.8 7.5 45 11 60 3S 4.8 9 •• 0.8 8.5 0.1 o.o H.7 .. , 
719 15.2 7.2 46 21 64 H 6.0 1.9 0.2 7.6 0.1 o.o 34.) 2. 1 
720 lS. s 7.0 45 22 64 34 0.6 6.9 Q,) 6.3 0.1 0.1 32; 1 2.5 

------------------------------------------------------------------------------------------------------MP.an 1'>.2 7.3 45 21 62 34 3.8 9.3 1.0 8.2 0.1 0.0 32.8 2.'5 
S.D. 0.4 0.4 1 1 4 1 1.8 1.4 0.7 1.0 0.1 o.o J.2 0.8 

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

~ 

I ~-'----- --- --- ------·-----
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-------------------------------------------------------------------------·----------------------------Con 1 F' 711 u .• 7.1 u 22 61 34 ·5.2 6.1 0.4 5.6 o.o Q, 1 25.7 1.9 
722 17. 1 7.5 49 21 65 35 2.0 6.6 1.1 5.5 0.0 0.1 :J0.7 1.0 
727 1 ~. 4 6.9 45 22 65 H 4.9 4.2 0.1 •. o 0.0 0.0 29.7 1.1 
729 16.5 7.6 48 22 61 34 2.4 6.0 0.8 5.1 0.0 0.1 2!>.7 0.2 no. 15.8 7.3 45 22 62 35 4.0 5.9 0.8 5.0 0.1 o.o 30.7 1.8 
715 15.8 7.5 u 21 63 H ·4.9 9.6 0.7 &.9 o.o o.o )0.2 2.2 
H6 16.6 7.6 48 22 63 35 0.8 7.5 0.8 6.7 o.o o. l 29.8 1.3 
717 14.1 6.15 42 21 64 :u 1.6 4.9 0.2 4.7 o.o 0.0 24.3 1.2 
H8 16.0 7.6 47 21 62 H 1.4 7.8 0.6 7.1 0.1 o.o 31.7 2.9 
H9 16.3 7.2 47 23 65 35 1.6 5.1 0.6 4.4 0.0 0.1 28.2 1.6 

------------------------------------------------------------------------------------------------------Mtran 1~.9 7.1 46 22 64 34 2.9 6.4 0.6 S.7 0.0 0.0 28.7 l.S 
s~o. 0.8 0.3 2 1 1 1 1.7 1.6 0.3 l.S o.o 0.1 2.6 0.7 

------------------------------------------------------------------------------------------------------1500 a F' 824 14.8 6.9 45 21 65 H :J,O 5.6 0. 3 5.) o.o o.o 27.7 2.1 
826 14. j( 6.1 .., 22 64 H 2.2 10.3 1.4 8.8 o.o 0.1 }) . 2 1.0 
827 U.7 6.6 u 22 61 H 4.9 10.6 0.6 10.0 0.0 o.o 31.7 1.0 
828 15.0 6.) u 24 70 .,. 3.0 6.3 0.8 ~.4 0.0 o.1 29.7 1.4 
8H 1S.3 6.8 44 23 65 35 5.0 7.8 1.0 6.7 0.0 0.1 32.7 'J.2 
812 1 s. 1 7.1 44 21 .62 H 4.4 8.0 1.3 6.6 o.o o. 1 24.2 5.9 
814 15.1 6.8 u 22 65 34 l.O 9.4 0.8 8.s 0.0 o. 1 .JO. ;o 1.6 
816 14.0 ·,;. 4 42 22 66 ., 4.0 7.7 1.3 6.2 0.1 0.1 ')2. 7 4.4 
837 U.9 6.9 45 22 65 H 1.2 5.9 0.9 4.8 0.1 0.1 '3. 7 1.9 
839 U.1 6.4 u 22 64 H 5.2 9.1 1.5 7.5 o. 1 o. 1 .JO. 2 2.6 

---------------------------------------------------------------------------·~--------------------------Mean u.s 6.7 44 22 6S :u 3.4 8.1 1.0 7.0 o.o 0. 1 30.7 2.4 s .~o. 0.4 o.1 . 1 1 2 1 1.6 1.8 0.4 1.7 o.o 0.0 2.9 1.6 
----------------&·------------------------------------------------------------------------------------

' \ 

~ 
•.? 



APPENDIX S 

HMXI 1l Week Toxlclty Study ln ·Rat• 
Cllnlcal Cheal•tryr Durln9 Week S 

Inalvldwal Value•: Male• 

Dose Tesh BUN C1u AST ALT AP LDH Na I( TP Alb 
Mg/kq Units mmoll mmo1/ IU/1 IU/1 IU/1 IU/1 Mmo1/ ••o1/ g/1 g/1 
/day .1 l 1 1 

Crp S An111 

------------------------------------------------------------------------------Con 1 M 601 5.9 7.91 88 65 867 40} ltl6 ... 1 6<; 18 
60} 6.} 9. '27 77 58 740 40R 14J '. 7 ~4 '8 
60S 6.9 9.69 87 81 76 7 :?'18 14J ). q 61 H 
609 5.6 7. 18 88 72 71 ., 34' 147 4.0 60 '~ 612 8.1 7.78 IH 69 62'1 )7) 148 4,'; 60 J7 
61~ 6.1 7.57 19 69 716 ll:J 1H 4.2 ~4 1'J 
617 6.4 8.7} 84 7} 6'1'1 507 148 J.8 59 )1 

618 6. 1 8.07. 8J 79 569 428 148 4.'1 6:? )7 V'l 
0 

619 •;. 4 7.59 75 71 740 :?09 14') 4.~ 6:? 'J8 
620 6.8 8.2Q 8~ 80 750 288 147 4.8 ~5 l7 

----------------------------------------··-------------------------------------MP.an 6.4 8.14 83 72 712 3'>7 146 4.2 62 17 
S.D. 0.8 D.713 s 7 8~ 85 2 0.4 2 1 

-----------------------------------------------------------------------------· 4000 6 M 7D2 ~.8 8.29 7} 63 817 41)} lla9 •• 1 60 38 
70} 7.0 7.83 90 69 807 742 141 4.6 60 }9 
70S 5.2 6,65 84 58 790 48' 148 4.0 62 )9 

\ 

I 
707 -. 5.9 8.}7 7'1 58 817 )8., 148 1.7 6') 40 

\ 
710 6.4 8.57 81 62 897 739 lH 4. 1 66 40 
714 6.9 7, 72 70 s~ 79) "' 148 ),8 ~2 )Y 

\ 716 7.S 7.84 77 72 884 )7J 14':1 .. , 65 )9 ·--' . 718 6,7 1.n 68 5~ 790 26} 146 '. 7 65 40 
719 5.4 6. }9 77 6} 817 10) 1411 4.4 64 )'I 
720+ 8.6 7.82 79 70 988 6A 7 151 4.2 6S 19 

----------------------·---------------------------~----------·----------------Mean 6.5 7.7:? 78 6' 840 417 147 •. l 6) }') 

S.D. 1.0 o. 71 7 6 64 164 } D., 2 . 1 

---------------------------------------------------------·----------·---------+ ANM 720,Repeat Valuls AST and ALT 

i 
~ 

L_ -------------- --~--- ------------------- ____ · ------- ----
- .• 
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APPENDIX S !continued) 

Fomalea 

Dose Tests BUN Clu AST ALT AP LDH Na I( TP . Alb 

•qlkQ units ••o1/ ••o1/ lU/1 lUll lU/1 lU/1 ••ol/ -ol/ Q/1 Q/1 
/day 1 1 1 1 

Crp S An• 

-----------------------------------------------------------------------·------Con 1 F' 721 5.4 e.ts 71 51 60) 2U 1U 4.2 60 )6 

722 5.3 8.62 91 s• 696 293 148 4.7 61 }S 

727 5.6 7.73 91 69 HO 268 lU 4.2 63 )7 

729 5.5 8. 7\ 69 50 623 283 lU 3.8 60 16 
no 6.3 7.54 66 48 626 278 146 4.1 sa H 
73S 7. 1 8.26 77 58 603 351 1U 4.0 58 " 736 7.2 7.29 80 62 572 2U 149 4.0 S7 32 
737 6.9 7.60 16 52 599 194 142 4.7 S7 " 738 7.3 7.29 72 ss 649 204 1U 4.3 61 35 ''" 739 6.6 9.00 75 63 626 249 143 4.6 ~8 )) 

..... 

------------------------------------------------------------------------------Mean 6.3 7.97 77 56 U5 261 us 4.) 59 34 
S.D. o.8 o.5a 8 7 52 46 2 o.) 2 2 

------------------------------------------------------------------------------1500 6 F' 824 5.7 8.54 90 58 619 373 146 3.8 u 37 
826 6.7 7.81 79 S6 666 209 lU 4.2 61 " 827 7.5 8.38 84 S6 680 239 148 4.0 60 H 
828 6.6 8.85 17 50 71) 278 14? 4.) 58 H 
831+ 6.6 7.99 84 6S 680 239 148 ).9 63 3S 
832 9.4 6.87 87 59 787 30~· 1U 4.4 . 65 )7 

8)4 7.9 8.04 86 62 572 198 lU 4.7 61 36 
816 . 7. 3 8.07 83 69 783 2U 148 4.4 60 35 
en 7.0 7.09 76 55 582 179 1U 4.7 62 36 
8)9 7.3 8.16 76 . 56 680 179 lU 4.3 61 35 

---------------------------------------------··---------------------------~----Mean 7.2 7.98 82 S9 676 254 146 4.1 62 )6 

S.D. 1.0 0.61 5 5 73 ~0 2 0.3 2 l 

---------------------------------------·------------------~·-------~----------+ ANN 8ll.RPpeat Value TP ~,. 

,. 
/ .\ 
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APPENDIX 6 

HMX: ll Week Toxicity Study in Rate 
Clinical Cheaiatry: Durlf\9 Week 12 

Individual Valuee: Malee 

Dose Tests BUN C1u AST ALT AP LOH Na I( rP Alb 
IIIQ/kq Units •mol/ ••o1/ lU/1 IU/l IU/1 IU/1 11111101/ 11111101/ q/1 Q/1 
/dav 1 1 1 1 

Crp S An• 

------------------------------------------------------------------------------Con 1 M 601+ 5.9 8.07 124 19 214 778 142 4.2 72 41 
60)+ 7.2 7.77 1H 70 194 42) 1!»2 4.5 1'1 40 
60S+ 6.4 7.62 80 64 214 2U 1)9 4.2 71 41 
609 6.6 7. 74 128 ~9 217 328 u-. ),0 ,... .:1 
-512 6.9 9.H 119 32 211 283 u:r J.~ 68 40 
615 6.6 7.17 1H ,, 194 22<J l4S 4.S 69 40 
617+ 6.3 11.73 96 6) 190 H8 146 4.9 67 40 
618 S.7 7.78 101 ~0 217 1 79 1U 4. 1 70 41 
619 6.5 7.51 124 ss n& 26J 147 4.5 70 41 V1 620+ 6.2 8.00 .179 10~ 2~1 2'11l 147 4.5 69 41 r..J 

------------------------------------------··-----------------------------------MeR'l 6.4 8.32 121 6 .. 21J 27R 14"> .. , 70 41 
~.D. 0.4 l. )6 27 19 18 65 ' o., . 2 1 

------------------------------------------------------------------------------4000 6 M 702+ 7.5 7.64 h2 so 224 278 157 4.6 74 4l 
703+ 7.7 7.70 66 10') J41 249 14J , . 7 71 41 
70S 6.6 9.05 110 so )24 )68 us .). 7 69 42 
707 s.o 7.27 10~ l6 )11 SIP 142 4.2 1.6 4l 
710 6.1 7.80 96 27 412 249 147 4.0 G'J 41 
714 6.6 7.18 92 32 412 2?t. 147 4.n 68 4? 
716 7.8 7.80 96 4IS 458 293 148 4.0 69 42 
718 S.9 7. 7S 96 32 479 209 147 3.9 (,8 41 
719 6.6 7. 70 101 )6 ')2'} 234 14~ 4.0 61 40 
720 7.6 7.4~ 1H 69 566 164 148 4.1 67 47 

----· ---------------------------------------------------·---------------------Mean ,,7 7. 7 3 104 48 us 286 147 4.0 69 Q} s.o. 0.9 o. 52 71 2J 102 119 4 0.3 2 1 
------------------------------------------------------------------------------+ ANM 60S,620,70J,Repeat Val~es AST 

ANM 60l,603,617,Aepeat Value~ ALT 
ftNM 60J,702,Aepeat Value~ AP.ANM 603,Repeat Value 

LDH.ANM 601,603,702,Aepeat Values Na and K 

\. 
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APPENDJX 6 (eontlnued) 

reulea 

Dose Tests BUN C1u AST ALT AP LDH Nl I( TP Alb 
•otko Units ••ol/ ••ol/ IU/1 IU/1 IU/1 IU/1 ·••ol/ ••ol/ Q/1 Q/1 
/day 1 1 1 1 

Crp S An• 

--------------------------·--------------------------------------·-----·--·- . Con 1 F' 721+ &.6 8.u 68 U7 U9 ., U2 ~.2 u )~ 

722 ~.9 7.12 10~ )2 H1 )6') u.s ·6,6 61 H 
727+ ~.1 6.66 70 92 381 ~)7 UJ ·6,7 61 " 729 5.7 7.87 138 ss 6n UJ lU •• 2 60 )6 
no &.'Z 10.59 78 66 ~89 7Sl 1H •• 9 sa )6 
71S+ 6.'1 7.66 lOS 61 S2~ ., lU 6,7 61 )8 
736 7.S 8.u lOS ~9 ~66 .,, lU •• 8 60 )7 
7)7 6.1 8.71 u )6 ·~2 H8 u~ 6,2 60 )8 
738 7.0 7.6~ 92 S9 672 607 u~ ~.o 66 )8 
7)9 7.6 9.68 78 ,, U1 )68 1U 6,) 61· )8 

------------------------------------------------------------------------------Mean 6.~ 8.2~ 90 62 667 670 1U .. , 61 )7 

s.o. D.8 1.19 2) l. 80 126 1 0.6 2 1 

---------------------------------------------------------------------------·--lSOO 6 F' 82• 7.9 8.86 78 5~ ~62 UJ 148 6,') 64 40 
826 6.9 8." 64 46 47~ )2') 1SO •• 7 62 ''J 
827 7.5 S.69 78 5S • 89 Jl8 . 146 4,) 6~ 40 
828 8.1 6.9S 82 S9 ~62 J8J U6 6,2 65 41 
8Jl 7.) 8.59 78 69 586 J78 1U 6,) 66 40 
832 8.1 7.,. 82 59 626 '178 U~t 5.0 65 40 
8)6+ 8.2 7.89 S9 S9 495 )18 us 6.s 64 ,.., 
836+ 7.8 7 ,·68 llS 59 6H Ul us s. 7 64 ,., 
.8)7+ 8.2 8.12 82 so 699 891 U6 6.0 6J )9 
8)9 7.) 8.16 126 78 619 JU U9 s.o " )8 

-------------·-------------------------------------------------------------·-· Me•n 
S.D. 

7.7 7.86 
0.5 0.96 

86 
20 

59 55J U7 
9 61 17• 

U6 6,8 
2 0.6 

64 
1 

40 
l 

------------------------------------------------------····-------------------·-+ ANM 721,727,Repeat Values AST 
ANM 721,727,7J5,814,Aepeat Vl1u~s ALT 

ANM 8J6,8J7,Aepeat Values LDH 

• 

VI 
\, .. 

" 



........ 
·- .. ~ 

I 
' I 

DoH I.D. Yol 
119/kt/day /lex pll ~a al 

Control 601J 9.0 1.02S I.S 
6Gl I.S 1~oso 1.0 
60S 9.0 l.OSO 1.0 
609 9.0 l.OSO o.s 
612 I.S 1.010 o.s 
615 9.0 1.016 l. 0 . 
617 I.S 1.010 o.s 

611 I.S 1.076 o.s 
619 I.S 1.016 1.0 
620 9.0 1.010 o.s 

Mean ••• 1.0S4 0.1 
I.D. O.l 0.024 0.) 

4000 7024 · a.o 1.0S2 o.s 
70) 9.0 1.04S o.s 
70S 7.S 1.074 o.s 
707 9.0 1.042 1.0 
710 9.0 l,OS2 o.s , .. a.s 1.042 1.0 
7l6 9.0 l-.074 o.s 
711 9.0 1. 072 - o.s 
719 9.0 1.070 1.0 
720 a.o 1.076 1. 0 

Mean 1.6 1.060 0,7 

S.D. 0.6 0.01S (.,) 

_,...,,.~ .. ·"!.- w ·' 

APPt:NDIX 7 

KMX: ll N-.k ~oxlclty Study in Rata 
Urinalyai•: Durin9 Meek S 

Individual Valuea: "-lea 

Prot• lUll• Urobll 
ein Glut:Oae Ketone a rubin lnoten 

1 0 0 0 0 

l 0 0 0 0 
l . 0 0 0 0 
l 0 0 0 0 
1 1(01 0 0 0 
l 0 0 0 0 
l 0 0 0 0 
l 0 0 0 0 
l 0 0 0 0 
1 0 0 0 0 

1 0 0 0 0 
1 0 0 0 0 
l 0 0 0 0 
l 0 0 0 0 
l 0 0 0 0 

l 0 0 0 0 

1 0 0 0 0 
1 0 0 0 (I 

1 0 0 0 0 
1 0 0 0 0 

llood 
Pit• Colour 
Mnta 

0 PY 
0 CY 
0 CY 
0 CY 

1(01 y 

0 py 

1(0) y 

0 y 

0 PY 
0 y 

1(01 GY 

0 CY 
0 CY 
0 py 

0 C.Y 
0 y 

0 CY 
0 y 

0 CY 
I COl DY 

Note: All valuea ahown In bracketa were obtain~ fr~ repeat •~Pl•• 

.P ' 

MICROSCOPY 

I Cll ., II 0 c A 

0 I 0 0 I 0 0 
0 I 0 0 • 0 0 
0 I 0 0 2 0 0 
0 1 0 0 1 0 0 
0 0 0 0 2 0 0 
0 1 0 0 1 0 0 
0 1 I) 0 ) 0 0 

0 1 0 0 2 0 0 
0 I 0 0 2 0 0 
0 1 0 0 I 1 0 

0 1 0 0 1 0 0 
0 0 0 0 l 0 0 
0 1 0 0 I 0 0 
0 1 0 0 0 0 0 
0 I 0 0 I 0 0 
0 I 0 0 2 1 0 
0 I I) 0 2 0 0 
0 l 0 0 I 0 l(tl 

0 ) 0 0 2 0 0 

0 2 0 0 I 0 0 

-
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~ • • APPENDIX 7 (contlnuedl • 
~ • ..... 1•• ( 

-< DoH I.D. Yol Prot• lllll- UrobU llood MICtiOSCOPY 
119/kt/day , ... pll IG al eln GlucoM letonea rubin inoten Plt• COlour 

•nte a Cll w • 0 c A 

Control 7219 t.o 1.0Sl o.s I 0 0 0 0 0 y 0 1 0 0 0 0 0 
722 1.s a.ou o.s 1 0 0 0 0 0 py 0 1 0 0 0 0 0 

727 1.! 1.050 o.s 1 0 0 0 0 0 py 0 1 0 0 1 0 0 
729 . t.O l.OU o.s I 0 0- 0 0 . 0 py 0 1 0 0 1 0 0 
730 t.O 1.051 o.s 1 0 0 0 0 0 CY 0 1 0 0 1 0 0 

*7JS 

7l6 t.O 1,070 o.s I 0 0 0 0 0 y 0 1 e 0 ) 1 0 
7)7 t.O 1.012 o.s I 0 0 - 0 0 1101 DY 0 1 0 0 0 2 0 
7ll 1.s a.ou o.s I 0 0 0 0 1101 y 0 1 2 0 l 1 0 
7lt 1.0 1.074 o.s 1 0 0 0 0 0 y 0 1 0 0 1 0 0 

~ 
Mean 1.7 1.061 o.s 

.J.D. 0.4 o.ou o.o 

asoo- 1249 6.0 1.027 1.0 1 0 0 0 0 210) py 0 1 0 0 0 0 0 
126 7.0 1.02) ),0 I 0 0 0 0 0 " 0 1 0 0 0 0 0 
127 1.0 1,030 1.S 1 0 0 0 0 210) py 0 2 0 1101 l 0 0 
121 s.s 1.029 1.0 1 0 0 0 0 0 py. 0 l 0 0 0 0 (I 

Ill 6.0 1.02S 1.0 1 0 0 0 0 0 PY 0 2 0 0 1 0 0 
1)2 1.0 1.024 l.O 0 0 0 0 0 0 py 0 l 0 0 2 0 0 
134 t.O 1.016 o.s 1 0 0 0 0 110) OY 0 1 0 0 2 1 0 
136 6.0 1.027 .2.0 1 0 0 0 0 0 py 0 1 0 0 1 0 0 
137 1.s l.Ol2 1.0 1 0 0 0 0 1(0) py 0 ' 0 0 2 0 0 
139 t.O 1.074 o.s 1 0 0 . 0 0 0 ' 0 1 0 0 1 0 0 

Mean 7,3 1.011 l.S 

I S.D. 1.4 0,02l o.t -
• • No urine a .. ple produced on 3 aueeeaaive ~eaalona 
Note: 'All valuea ahovn !n braeketa were obtained fro. repeat aa~laa 

./ 



.. ,, 

I.D. Vol· DoH 
1191k9/:lay /lea pll IG al 

Control 601J 9.0 1, OS2 o.s 
60) 9.0 1.045 o.s 
60S 9.0 1.022 2.0 
609 1.0 1.061 1.0. 
612 7.0 1.070 o.s 
6U 9.0 1.oso a.o 
617 9.0 1.066 o.s 
611 9.0 1.026 a. s 
U9 9,0 1.041 1.0 
620 9.0 1.052 1.0 

Mean .. 1. 7 1.049 1.0 
S.D. 0.7 0.016 o.s 

.00(1 702J 1.0 1.ou 2.0 
70) 1.0 I.Oll 1.0 
70S 1.0 l.OS2 o.s 
707 1.0 1.0)0 a. o 
710 1.0 1.040 a.o 
7U 9.0 a.ou o.s 
716 6,S 1.045 1.0 
711 1.0 . a.o52 1.0 
719 1,0 1.074 I, 0 . 

720 9.0 1.049 1.0 

Mean 8 .• 1 1.049 1.0 
S.D. 0.7 0.01) o.c 

~~ 

""X: 1 l Week Tololclty Study ln llaU 

Urlnalyala: Durln9 Meek 12 

Jndlvldual Valuea: Male• 

Prot- Bllll• Urobll Glucoae Ketone• eln rubin 1n09en 

1 0 1 (01 0 0 
I 0 0 0 0 
1 0 0 0 0 
I Ci 0 0 0 
1 0 0 c 0 
1 0 0 0 0 
1 0 0 0 0 
I 0 0 0 0 
1 0 0 0 0 
I 0 0 0 0 

I 0 0 0 0 
1 0 0 0 0 
1 0 1(01 0 0 
1 0 0 0 0 
I 0 0 0 (j 

1 j) 0 0 0 
I 0 0 0 0 
I 0 0 0 0 
I 0 0 0 0 
I 0 0. 0 0 

NG.te: All value a ahovn ln bracket a -re '>t..ta lned 1 roa ·repeat aUipl•• 

llood MJCIIOSCOPY ,,,_ Colour 
-nt• E Cll .. II 0 c A . 
) ( 21 py I 0 Ci 0 J 0 0 

I py 0 0 0 0 l 0 0 

1 py 0 0 I I 2 0 0 
1101 CY 0 I 0 0 l I 0 

0 c;y 0 0 0 0 ) 0 0 
0 CY 0 I I 0 l 0 01 
0 py 0 0 0 0 2 0 0 
0 py 0 0 0 a l 0 0 
I PY 0 0 0 0 2 1 0 r~ 
I py 0 0 0 0 2 0 0 

0 GY 0 2 0 0 I 0 0 
I py 0 I 0 0 ) 0 0 
0 py 0 1 0 0 l 0 0 
0 py 0 I ·0 0 l 0 0 
0 py 0 2 0 

i 
0 1 0 0 ' 

0 py 0 0 0 0 l 0 0 
0 py I 2 0 0 l 0 0 

~ py 0 2 0 0 2 0 0 
0 py 0 1 0 0 ) 0 0 
0 py 0 : 0 0 1 0 0 
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--------------------------------..... -~---·· ~ . . . . . . . , . . 
!PPENDIX I (continued) 

,_lea 

DoH I.D. Vol Prot• 11111-
_,/Jtt/4AY , ... pll IG al eln Glu()nae letonea rubin 

Control 7219 6.0 1.04] o.s 1 0 0 0 
722 t.o l.OU o.s 1 0 . 0 0 
727 1.0 l.f..ol o.s 1 0 0 0 
729 11.0 l.OSl o.s l 0 0 0 

•no t.O l 0 0 0 
7U 1.0 1.040 1.0 l 0 0 0 

•n6 
7]7 t.O 1.074 o.s l 0 0 0 
731 6.S (l,OU) CO. SJ 1 0 0 0 
1lt t.O 1.046 o.s 1 0 0 0 

Mean 1.1 a.osa 0.6 

S.D. ... o.ou 0.2 

uoo .1249 6.0 1.017 l.O 1 0 0 0 
126 7.0 a.ou 2.0 1 0 0 0 
127 6.0 1.020 2.0 0 0 0 0 
121 7.0 a.ou 4.0 l 0 . 0 0 
Ill 6.0 l.Olt 2.S 0 0 0 0 
U2 (6.0) ( 1. 027) (0, SJ (1) (0) (0) (0) 
IU 6,S 1.017 ].0 1 0 0 0 
IU 7.0 l.OU l.S 1 . 0 0 0 
U7 7.0 •• 025 2.0 l 0 0 0 
Ut 7.0 l.OU 4.0 1 •. 0 0 0 

Mean '·' 1.019 2.7 '• 

I.D. o.s o.oo• •• 1 

• • lnaufflclent eaaple on tvo occaalona 
NOte: All value• ahovn in bracket• vere obtained fra. repeat aa.plea 

urobU llood 
lnoten pit• COlour 

-nta £ Cll 

0 0 I 0 1 
0 2 CY 0 2 
0 0 py 0 1 
0 1 PY. 0 1 
0 0 py 0 1 
0 2 py 0 2 

0 0 CY 0 1 
0 0 CY 0 1 
0 0 py 0 ' 

0 0 py 0 1 
0 1 py 0 2 
0 0 py 1 1 
0 0 " 0 I 

0 0 py 1 1 
(0) !0) (PY) (0) llt 
0 0 py 0 J 

0 0 py 1 I 

0 l py 0 1 
0 1 py 0 .I 

' 

MICIIOSCOP7 

., II 0 

0 0 1 
0 0 1 
0 0 0 

0 0 2 

0 0 1 

0 0 1 

0 0 1 

0 0 1 
0 0 0 

I 
0 0 0 

0 1 0 

0 0 l 
l 0 1 

1 1 0 
CO) (0) (0) 

0 l 0 

0 1 0 

0 0 0 

0 0 1 

c: 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
(0) 

0 

0 

0 

0 

A 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

lOt 

0 

0 

0 

0 

U1 ..... 
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APPENDIX 9 

HMX: 13 Week Toxicity Study in Rats 

Clini~al Signs, Gross and Histopathology for 

Individual Animals 

Abbreviations Used: 

; (/ 

KIE Killed in extremis 

FD - Found Dead 

TR - Terminal Rill 
NAD - No Abnormalities Detected 

HE - Haematoxylin and Eosin 

N.B. In all instances only those tissues showing abnormality 
are reported. 
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P•t Clinical History Sa111ple HhtopatholQCJy . 
~----~--:_-------J-----------------------------------------------------------1Llver 1'--------------.;_------i IUdMy 

Scab• on right of no•e froa week 8-14. Liver Toxic cha11ge, -inly centrilobular - •Ud •. 

~ecropsy Findin9s 

Bald patch on nose. 
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Project Moa 41S669CR CrNJp • 

Anilul NOI 693 Sex: <f 

Clinical History 

NAD. 

N•cropay findings 

Left testis smaller than right. 

·) • 

s llSO mg HMX/kg/day 

Sa111ple 

Liver 

Testes 

• ... • ., 

Death 

14 TK 

Hlatopathology 

Toxic change, m4lnly centrilobular - mild. 

One testis contains mainly atrophied tubuloa. 
Some interstitial necrosis. 
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Clinical History Sa~~ple HhtopnholOCJY 

NAD. Liver Toxic chanqe, aainly centr1lobular. 

Skin Cystic preputial qland. 

Mecropsy Flndlnqs 
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Pwo)ect Not 4l5669CR Cwoup• 5 1350 ~ HMX/k9/day 

Clinical History Sa111ple 
r- - f-

MAD, Liver 

-
Necropsy Flndln9s 

MAD. I 

•. 

._ ____ . _____ ----- _ ___ ..,_ _____ 

.. , 111' 

,.,_. ~-.:1.\udf Death 

I 
....... J 

I I 14 TJ: 

HlstopathQloqy 

Toxic cha~9e, mainly CPntrllobular. 
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Cllnlcal History Supl• Hhtopatholoqy Pet l 
Ll-r += 

HAD. Liver Toxic cha~qe, mainly centrilobu\aP.. 
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Project Nos 41S669CR 
'l'l .... on.St.udy Death 

Croup S 1350 ag HMX/kg/day I 
fveells1 I --··· I l4 TK 

Cllntcal Hlstory Sa111ple Histopathology 

NAO, Liver Toxic chan9e, mainly centrilobular. 

Kidneys Focus tubular atrophy and tubular epithelial 

regeneration, 

Necropsy Findtngs 

NAO, 
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Anllftal No: 698 Sex: ct 14 •TIC N\lllbe~ of 
Sectlone r.•aalned 

I HE 
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Clinical History Sample HilltopetholOC)y rat +-Liver 

NAO, Liver Toxic change, main•y centrilobular. IUdney t 0 ' Lwl9 
Bronchial congested, Heart j: 
Lymph Nodes SplHn 

~ 1'tlytiUI ±-*•cle 
Salivary Cl, 7-~ 
S/M Ly.ph N, ~ Pancreaa fL 
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Clinical History Sample Htstopatholoqy 

NAD. Liver Toxic c"han':le, mainly centrilobular, 

~ecropsy Findin9s 

NAO. 
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5 1350 HMX/kg/day t No1 41 5669CR I llltSUIISII -
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Clinical History :>&~~~ple HtstopathOlOCJY 

NAD. Liver Toxic chan~e, mainly centrilobular. 

Bronchial Many macrophage• containing brOwn staining 
Lymph Nodes material. 

~ecropsy Findings 

Bronchial lymph nodes slightly enlarged. 

~--- ------ ----- --··-- --
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rro)ect Not 41S669C~ 

Anl-1 tio: 701 

.. 

Croup:. 6 4000 119 HMX/luJiday 

Sea: cr 
,.,,..,e:e~·'udy 

14 

Oeath 

Tit 
Mullber of 

s.eu-• 

I Cllnleat History II S&~~~phi I Hlstopathol09y I ~~:_r 
NAn. 

~ropsy FlndLft9S 

Lunqs redder than normal. 

----------------------------------J 

Liver 

Lunqs 

Areas toxic chanqe, mainly centrilobular. 

Sllqht conqestion. 

·-·-·--- -------·-··-- ---------

IUdney 
WnlJ 
lteart 
Spleen 

1111""'• 
MUscle 

Sallvery Cl. 
S/M Lyepn N. 
Pancreae 
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Thyrolde 
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Anl-1 No: '?02 

Croup: 6 COOO aq HMX/kq/day 

Sex: f1 
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TK 
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S•etlona E•aaln•d 

HE 

Clinical History II sa .. ple . I HhtopetholOCJY I ~:!.r 
Red stains round riqht eye. ~!~ek 
encrustations roQr.~ i~•• froa week 
ll-lC. 

~ropsy Flndlnqs 

Red stalninq round rlqht eye •. Black 
encrurtat1on round nose. 

------------------------------------~ 

Liver Areas toxi~ chanqe, mai~ly centrilobular. 

!yes :lAO. 
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Proj•et Moa 4lS669CR 
Ani-l- No: 70) 

Croup: 6 4000 ~ HMX/kg/day 

Sex: f.t 

Clinical History Su1pl• 

NAD, Liver 

Necropsy Findings 

NAD. 
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Death 
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Hlstopatholcgy 
--------------------~------1 Llver 

Toxic change, mainly centrllol•ular areas. 
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Project Not 415669CR 
Animal NOt 704 

Croup: 6 4000 mq HHX/kq/day 

Sex: f! 

Cllntcal History s~u•ple 

NAO, Liver 

Kidneys 

hecropsy Flndtnqs 

NAO, 
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':'1-. on .St.•Jdy 
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Focus t 
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Death 
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and tubular epithelial 
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Lunq 
He.art 
Spl"n 
Ttlya~s 

*'•cle 
S.allv.ary Gl, 
S/M L)'II\Jh N, 
P.anc:re.as 
Tt·.ache.a 
'Mtyrolds 
P.ar.atllyrolds 
Aorta 
Cervlc.al 
Stoa.ach 
Duodenw1 
J<ljun ... ,, .... 
C.aec ... 
Colon 
Rect ... 
..... Lywopn N, 
Adren.ale 
bronchial 

r•st•• 
~roU•~• 

Plt11lt •rr 
rlladdu 
Skln 
~ry Cl, 
t:ye• 

rlu.al C.avlty J
~:!t~~~~ 

------ ---- S~l~t~C:~~~~- •-

...... 
~ 

---- __ __._.~--~----.-~----



I 

-----·--···~·-··· 

Proiect Noa 41S66~R 

Ani-1 Nor 705 

. ' 

Croup: 6 4000 11191k9/d.ay 

Sea: ft 

,.l_, on $t.udy 
.., •• "' .. 1 

Death 

14 TX 
Hullberof 

I Clinical Hhtory II Sa111ple I Mlstopathol09y I ~::.r 
NAD. 

~ecropsy Flndlnqs 

NAD. 

Liver Areas toxic chang~, centrilobular and.perl­
portal. 

·-· ---- ---·------- -------· 

Kldney 
Lunq 
~~e.,t 

Spleen 
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S•Uvary Cl. 
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Thyrolda 
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Cervical L/N 
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per !portal. 

---·-·- ·- .. _ .. -·- .. - --------

Kldr,.y 
Lw•q 
Hft•rt 
Spleen 
1'hY*J8 
Muscle 
Sallvuy Gl, 
S/M Lywph N, 
Pancreae 
Trach•• 
Thyroids 
Par•thyrolde 
Aorta 
Cervical L/N 
Stnm.tch 
Ouud.,nu• 
Jej•Jnu• ,..,_ 
C•ecua 
l'olon 
H .. ct-
HeSo Lpph N, 

Adrenal a 
lii'OIK:h tal 

rettt,.• 
Pro• tate 
1-ltult•ry 
lllad-!"r 
Skin 
~ry t.ll, 
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Aonii/Ster ..... 
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:;ctat lc Nerve 
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Project No: 41~669CR 

Anl-1 No: 721 

Croup: 1 Contrul 

!lea: 9 

Ti~.RQ.,A,udy Death 

I J ·ro 

Clinical History ~-------------------------------------~· s~~p~ I' - Hletu~~~hol_oq_Y ________ _ 

Died at blood &4mpl1nq. 

~--------------------------~ Necropsy Find1nqs 

Red staininq round r1qht eye. 

Lunqs dark red. 

Trache~ - frothy exudate. 

Uterus dilated. 

LUII•f!l l"untft.•st t.•d. 

Tr.u:h"" NAil. 

Uterus NhD. 

N...t>er of 
Sectlone !a.alned 

HI 

Fat 0 

Trachea 

l.lver 
IUdney 
Lunq 
Heart 
.:Opleen 

ThYIIUa 
Mus de 
Salivary Cl. 
S/M LY'"ph No 
Pancr••• 

Thyrolda 
Parathyroid• 
Aorta 
Cervical LIM 
StOIOACh 
Duodenldl 
Je,unldl 
llt'ua 
'',(O!CWI 

C'olon 
R•c:tua 
f'Wa. LY'"ph N. 
Aclrt'nala 
llronchlal L/N 
Utet"ta/r. T•ab•a 
•>var tea 

'----~-

Pituitary 
Rladdu. 
'-'kIn 
M.ulllfta ry C 1. 
r.y ... 
tire~~ in 

'r•nal Cord. 
1-'dnf'/St•rnua. 
'1.1Sal C'avlty 

Sciatic N .. rve 

------------, ·---JL _______ ___L__ _____ ··------· L 
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Project No: 415669Ca Tl,..1Jm.JA,udy 
Croup: l Control 

-· -

I I Anl-1 No: 722 Sea: 9 14 

Clinical History Sa111ple 

NAD. NAD. 

Necropsy Flndlnqs 

NAD. 

• < .. .. , 

Death 

TK I 
Hlstovatholoqy 

' 

NUIIbe~ of ; I 
Sectlona Exa8lned 

HE 

rat 0 
Liver 

~ IUdnay 
Lun9 tE Heart 
Spleen ~ 
Thy-eye r-t'1 
Muac~e rt-"1 
Sdl• uy Gl, ~ 
5/N lymph N, r 
Pancuaa ~ 
Trachea ~ Thyroid a 

~ Parathyroids 
Aorta tj c .. rvt~al L/N 
Stomach 

~ Ouod.,null 
JejunWD ~ ll"WD 
Ci/ec:UII ~ 
Colon 1-1 
Rf'c:tum ~ 
~ •• LY"'p:O. N, ~-

~-Adunah ..?--Bronchld L/N ~ UteNS/F.T•Ibes H •)Var les th ..... 
F."-1 

Pltultary ~ 
Blo~dder ~ 
Skin ~ 
H4Jn1Ury Gl. !t---1 
F.yu ~ 
ll•llfl H r·· ~ .. 2 
Bon /~t•'rnWI n-
1as1l C:avlty ~ 

Sciatic: Nerve ,.-
~ 

'I 
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00 
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Project No1 41S669Ca 

An1-l No: 72) 

Croup: I ('ont ru 1 Tl~ JIJh·'W'dY 

Sea: 9 14 

Clinical Hiatory Sot l'lple HI u opat hot uqy 

Encruatationa round eye• from week l 0•11. Nl\0, 

Merrop•y rtndlnqa 

NAD • 

M\ftber of 
Secttona Eaaaln•d 

L.wr 
ICLdney 
L••nq 
lfeart 
~Pl••n 

Thymua 
Muscle 
::iallv ... y r.l, 
S/M Lyto~PI N • 

Panc:r••• 
Trachea 
Thyroids 
Parat.llyrotda 
Aorta 
Cervtc:al 
Stoaach 
Duodenue 
Jejunum 
tl•­
CJ'ec:UII 
Colon 
~f!C:tUDI 

!Wa, Lyt~ph 

Adr•nala 

Pituitary 

I! ladder 
Skln 
M41111Dary Cl. 
Eyes 
!!rain 
~pinal Cord 
fl<>ne/St•rnUII 
N.ual Cavity 
::c:tat~C: 

HE 

L 
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Pro~ .. c~ No: U5669CR Croup : I Control 

An11.,.1 No: 72' Sea: 9 

-
Cltntcal History I NAD. 

Necropsy rtndlnqs 

Right ovary larger than lefc. 

·- ' . " . " 

Tt~,M,.A,udy 

14 

Samph• 

ovary Only one present. 

~eth -
11( 

Htstc:.pathofoqy 

Number of 
s~etlone Ex .. tn~d 

HE 

Fat 

-·-------------i Liver 

NAt.. 

--
~, 

Kidney 
Lunq 
Heart 
Spleen 
Thymue 
Muaele 
Sallvary Gl. 
S/M L)"'lph 
Panc:reae 
Trachea 
Thyrolde 
Parathyroid• 
Aorta 
r:ervlcal 
Sto~Uch 

Ouod<"num 
.Je'un'UII 
ll.,uro 
c~ .. c:um 
Colon 
R~CtUID 

Hes. Lymph N. 

Adr~nals 

Bronehlal L/1' 
llterus/F. T•lb~• 

Bladd.r 
~kin 

M.uMlary Gl, 
f.y~· 

I! rain 
:;pinal Cord 
l!one/St<>rnUJD 
Nasal Cavity 

Se iatlc N<'rve 

,! 
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Project No: 41~669CJ 

Anl-1 No: 72~ 

Croup: 1 Control 

Sea: 9 

Cltntcal Hlatory 

N.\0. 

Necropsy Ftnd1nqa 

NAD. 

\' 
::t· 

.... 
"'· ·. '-

..... \ 

Sa111ple 

· ... ,_ .. 
,-

T t .-., Jt~JA,udy 

l4 

NAO. 

'-, 

Death 

TK 
N\Dbolr of 

Secttone £a .. lne~ 

HE 

Hhtopatholc;qy 1 Fat 

·------------------------------------~iLlver 
ICldney 
Lunq 
Heart 
Spleen 
Thymue 
Huecle 
Salivary Cl. 
S/N Lymph N. 
Pancreae 
Trachea 
Thtrolde 
Paut.hyrolde 
Aort• 
Cervical 1./N 
!ltorr .. ch 
Duo<ienu• 
Jejunua 
u .... 
C.fecwa 
Colon 
llectu. 
Mes. LY""ph N. 
Adren•l• 
BronchiAl L/N 
Uterus/F. T•lh•• 
<>ver lea 

~>ltultary 

Bladder 
Skln 
N&!lm4ry Cl. 
F:yes 
Bra ln 
Spinal Cord 
1\one/Sternua 
N.ual Cavity 
Sclatlc Nerve 
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00 w 
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Project Not 415669CR Croup: Control 

AnlNl Hot 726 Seat 9 

Clinical Hlatory 

Encrustations round right eye from 
week 9·11. 

Necropsy flndtn9s 

NAO, 

.... ;, 4 :-; 

, Tl-1~JA,udy 1 O.a~h 

[_. _.,. I TK I 
-

S4mple Histopathology 

Liver Two fo<.:l periportal lymphocyte 

---

... ~ .. ;;;;~\.:~·"·:;~~~,,;;~ ) 
..;,~ - ~ ..... · .... ·:.:~~ ... '.! .. _ ................ !.tJ 

Nl.lllber of 
Secttona Ex .. tned 

Kl!: 

Fat 1 
Liver 

~ infiltration. Kidney 
Lunq += II• art 
Srleen 1 
":'h\"'IUI 1 
lflllcle 1-
Sallv.uy Cl, P.= S/N L)'lllph N, ~ 
Pancr••• J_ 
Trachea tt: Thyroldu 
Paratllyrotda 

~ Aorta 
Cervlc•l L/H t !it(.' M~Ch 

!Juodenutl 

~ J•Junum 
ll•u,. .L 
r:,t•cur. L 
<"olon P.-
R"ctUtl rL 
Mot I. LY"'Ph H, ~ fvtr .. nala 1 
Bronclllal L/N ~ IJtl!rui/F.T•Ib•• I 

'"'•rl~• ~ 
...--

l'ltUitdfy i 
llla•l<l•r ~ ·;ktl' ~ 
M""""ary Cl, !_ 
~·v•• o_ 
uutn I 
·;rtnal Cord ~ 
lt~me/St•rnU8 ~ Naul Cavtty 
SclalLC: Nerve r.-

f--· ----

.. 

..... 
00 
.&:: 



Project Not 415b69CR Group: 1 Control Ti~~k'\,udY e»ath 

I u I TIC I 
Clinical History · Sa~nple Htstop•thol04Jy 

~AD. Lungs NAD. 

Necropsy Findings 

Lungs darker r9d than normal. 

I I 
---------------~--- --

-.-.of 
~ect tOfte 

'•t 
r.t ... r 
rt:!ney 
Luti<J 
He•rt 
SpLHfl n..,..... 
"'•cle 
Sdlwery r.1, 
S/11 Lppll •• 
Pancreae 
'l'rachea 
'Miyrc.ld• 
PArat.!\yrotde 
~rta 

rervleal 1./M 
Stouc:h 
::Nodenu. 

1Jejutlt.lll 
ir· ...... 
<.".tec:w. 
Co loft 
Rect-
"-•• LY"Ph N, 
Adreftale 
Bronehtal L/N 
IJter~•tr.'l'ubes 

Ova flea 

i'ltuitary 
BlAdder 
Skln 
l'l4nllnAry ca. . n, •• 
!lratn 
~>plnal Cord 
~ne/SternWD 

'l.asal Ca~ity 
sctatlc Net ~• 
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00 
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Project No: 415669CR Ti~,MJA,udy Death 
Grou~: 1 Control 

I 14 I T:< I 
Clinical History Sample Histopathology 

NAD. Lungs NAD. 

Necropsy Findings 

Lungs redder than normal. 

Nl&ber of I 
~tlons Exaal"ed 

ME' 

Fat 1 
Liftr 

~ JC.t.dney 
Lunq 

~ Heart 
s ·teen ~ 
'th\"IDUS tt'"'1 
Musc:le 1-H l 

Salivary Cl, rr-' 
5/M Lymph N, 7"" 
Pancreas T-1 
Tr~.:hea :L1 
Thyroids :Q Parathyroids 

I Aorta 

~ Cervical L/N 
Stomach t Du.)dPnUII 
JejunWD fl-I leWD ~ C.tec:WD L 
Colon ~ !lee: tum f:-.. Hes. Lymph N, ~ Adrenala ~ Bronc:hlal L/N ~ Uterus/F,TIIbel rl-ovaries ~ 

r.-
Pituitary r 
Bladder f[ 
Skin ~ 
H<l!DIIIary ct. ~ 
Eyes. r 
Brain f) 
Spinal cord I;-

Bone/Sternum if-
Nasal Cavity IT-
sc: Ia tic: Nerve ~-

f-
f-

~ 

,_. 
():) 
en 

'' 
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Projec-t No: 415669CR Ti~~,&,udy Death Croup: 1 Control - - --· - ----

I I I An1~~~al No: 729 Sex: 9 14 TK 

Clinical History • Sample Histopathology 

NAD. NAD. 

Necropsy Findingc 

NAD. 

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

I Number of 
Section• Ex .. lnedl 

HE 

Fat 1 
Llver m Kidney 
Lunq fA Heart 
Spleen t-r 
Thymus ~ 
Mu•cle ~ 
Salivary Gl, ~ 
S/M Lymph N, ~ 
Pancrea• ~ 
Trache.a ~ Thyroid• t1 Parathyroid• 
Aort.a tj Cervical L/N 
Sto~~~ach B Duodenum 
JejunWD J.....l Ileum ~ C.fecWD ~ Colon ~ Rectum H Mea, Lymph N, ~ Adrenal a H Bronchial L/N ~ Uterua/F ,TIIbes f:1-.i ovarle• ~ ...... 

t;-1 

Pituitary f[-: 
Bladder f-1 
Skln ff-
MamiDa ry G 1. 7l 
Eye• T-
Brain ~ 

· Sp1n41 Cord ~ 
Bone/Sternum tt-
Nasal Cavity 

~ Selatlc Nerve 
f--
f--
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00 
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Project No: 415669CR 
Ti""iJmJA,udy Death 

Group: 1 Control ... t I I 14 TK 

Clinical Hist~ry • Sample HistopatholOCJY · 

Right eye half closed and red rilftlfted 
in week 13. 

NAD. 

Necropsy Findings 

NAD. 

-

Hlaber of 
Sections Exaalned 

liE 

Fat 1 
Llver q: IUdney 
Lunq fi= Heart 
Spleen ~ 
Thyeua T" 
ltuacle It-
Sa 11 vary Gl. 7--
S/K L)'lllph N. "I-
Pancreas ~ 
Trachea rt 
Thyroids ~ Parathyroid• 
Aorta 

~ Cervical L/N 
Stouch f8 DuodenWII 
JejunWII ~ 
llewo H c.tecWII H Colon H Rect1111 H Hes. Lymph 'If. ~ Adrenals H Bronchial L/N H Uterus/F.TH.bea ~ Ovaries ~ "'" ;-; 

Pituitary r 
Bladder ~ 
Skin f--1 
Mamlllary c 1. f--1 
Eyes t--< 
Braln T--' 
Spinal cord r 
Bone/Sternua T-1 
llaul Cavity 

,.._ 
Sclatlc Nerve ,--

r-
---- -~ --
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\)() 
?0 
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Project Not 415669CR Ti~Jm:.A,udy Death 
Group : 1 control 

I 14 I TK I Jt\abe~ of 
S.Cttona b&8ln•d 

HE 

Clinical H!stQry · Sample Histopatholoqy rat 1 
L1,..r 

~ NAn. NAD. rtclnay 
Lunq ~ Heart 
Spleen ft 
Thy-au a t-
Muscle T-
SaUvary c:J. :t: 
5/M Ly.tph If, ~ Pancreaa .L. 
Tuchea ±: Thyroids 
PAuthyrolds £: ~l!'ta 

Cervlcd LIN t: Sto .. eh 

Necrop•y Findings Duodenwa ±: Ja,unua 

NAD, 
llewa ~ c.teewa .L. 
Colon ~ Reet- ~ Mes, Ly.oph N, +-Adrenah .f.-
Bronchial L/N ~ 
Uterus/F. T•&L•• ~ •Jvar1es ~ 

p 

P1tultary -~ 

I! ladder ~ 
SHn r 
...,._.ry Cl, r 
Er•• IT-
l'ra1n lj-
Sp1n.al Cord fz 
Bone/Sternwa r 
Nasal Cav1ty 

~ , ~e1at1c Nerve 

t:: 
--· 

I 
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00 .a 
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Project Not 415669Ca Tl-.-Mk\'ucty O.ath 
Croup: .1 Control 

I 14 I Tit I 
Clln•eal Mlltory Sa111ple "htopatholoqy 

NAD. NAD, 

. 

Neerop1y rtndtnqs 

NAD, 

. 

-

--

"'-boor of J 
o;.cuone bMln" 

~ 
rat l I 
u ... r ~ lJ.~n.y 

Luttq tp 
H~ut 

SplHn IT"i n.·,.... tt--1 
Musc:le t-t-"i 
Sallvuy Cl, ~ S/11 LV'Oipl\ 11, r+-1 PAnCrt•aa ~ 
Trac:haa 

~ Thyroid• 
?authyrol~e 

~ .t.ort.a 
Cervlcd L/M ~ StOIUeh -H Ouode:1wt 
Je)unua ~ 
rte ... J,-., 
C:i/ac:ua L 
Colon ~ 
~•etu. ~ '1o!s, L:f'l'ph N, 1 
o\dren.ta ~ 
llronehlal L/N ~ uurus/F.T>~• ~ Jvarlu 

~ 
t;"'-"1 

~ltult.ory ~ 
Bl.01er ~ 
Skln ~ 
HolllliU ry ca. tt-
r:y ... tJ-
Bratn ~· 
·;plnal Cord ':l 
!lone/StarniJII I!= Nasal Cavlty 

p;e latic Nerve r 
r-
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\0 
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Project Not 415669CR TiJII41Jllh~'uc!y Death Croup: 1 Control 
Sex: 9 I 14 I I TK 

Clinical History Sample Histopathology 

NAO. Kidneys Focus tubular atrophy and tubular epithelial 
regeneration. 

Thyroid Cystic follicle. 

Necropsy Findings 

NAD. 

' 

-·------ -

Nwober of 
Sections Exaalned 

HE 

rn 1 
Llver 

~ Kidney 
Lung fi= Heart 
Spleen T-
Thywau• 7-
Muscle 7-
!'ial1vary en. [3 S/H L}'I!Ph N, 
Panc:reu ~ Trachea 

~ Thyroid• 
Parathyroid• 
Aorta 
Cenical LIN fE StOIWich 
D\lodenua [8 Jejunua 
tleu. ~ c~-..:ua 
Colon ~ 
Rect- "r 
Mea, Ll!'llph N, 7-' 
Adrenal• fj--1 
Bronchial L/N 7-' 
UteNa/F.TIIbea T-' 
Ovaries ~ 

~ 
Pituitary F.--

~I 
Bladder ~ Skin ~ 
Mammary Gl. ~ £yea ~ Brain &--Spinal Cord ~ Bone/Sternua 
Nasal Cavity r 
Sciatic Nerve F.-

F-
1--
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l-:1 ...... 

l 
i 
1 

~ 
'! 
•j 

i 
~ 

< , 
4 

' 



'l'i~~JA,udy Death 
Project No: 415669CR Croup : 1 Co ·tro1 

Animal No: 734 Sex: 9 I 14 I TK I Number of 
Section• Exaained 

HE 

Clinical History Sample Histopathology Fat 1 
Liver ffi NAD. tfAD. ltidney 
Lung ~ Heart 
Spleen t-r 
Thymus tt-1 
Muscle t'f-1 
Salivary Cl, 11' 
S/M Lymph N, ~ Pancreas .L 
Trachea ±: Thyroids 
Parathyroid• ±::: Aorta 
Cervical L/N t: . Stomach 

Necropsy Findings Duodenu111 

~ JejUnUIII 

NAD. 
IleUIII r.L-Ca'ecum ~ Colon ~ Rectwr. ~ Mea, Lymph N, rk-Adrenala ~ Bronchial L/N ~ Uterus/F. Tllbu J-Ovaries ~ 

...... 
;.s 

r.--
Pituitary r 
Bladder '1 
Skin ~ 
H&~~~~~~ary·Cl, tt-
Eyes '2 
Brain r 
Spinal Cord 12 
Bo~e/Sternum r 
Nasal Cavity ~ sciatic Nerve 

~ 
1--



.. ·.~-· .·.,, •...... •-·· -.-.·~•.• ,.,...;.:,•· ... f!t~:~-..,':.';;..''fJ~".i~;.(~'·~--~·,.• . .., ... ~--~ a-:~ .. ,.,. -~'fi"'·"~-

. ' 

Project Nor 415669CR TlfMrJm.J&,udy Death 
Croup : 1 Control 

I. 
·-· 

I I 14 TK 

" 

Clinical History · Sample Histopatholoqy 

NAD. NAD. 

Necropsy Findinqs 

NAD. 

. 

M...t>ec of 
Seetlona Ex .. tned 

HE 

Fat 1 
Liver ~ Kidnrv 

, Lun'l ~ Heart 
Spleen "1 
Thymu. rr 
Muscle ~ 
Salivary Gl, ~ 
5/M Lymph N, rt-
Pancreas rt-
Trachea ~ 
Thyroids 

~ Parathyroids 
Aorta 

~ Cervical L/N 
Stonaach lt: Duoden1111 
Jejunum ~ 
Ileum ~ Ca'ec:um ~ Colon ~ Rectum .?---Mes, Lymph N, ~ Adrenab 

~ Bronchial L/N F Uterus/F.Tubes 
Ovariss 2 

;--
r.--

Pituitary r 
Bladdu ~ 
Skin ~ 
Mamlllary Gl, fl 
Eyes T-
Brain ~ Spinal cord c Bone/SternWD 

· Nasal Cavity ~ Sciatic Nervs 
i---
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fluid. 
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Ill~······ 
-kln 

"'"""•"Y Cl. 
• y .. , 
ttr .. ln 

·PlMI l'ord 
:k·n .. /StornWII 

P44"dl e.svlty 

Sc:l~atlc Nttrve 

---------·---'-- "' --

N 

" r:, 
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Proj•ct No: 41S669Cit Cro\lp: I> l'oOII 111•1 IU"X,Ii• 1 ,•l·IY 

Ani-1 No: 821 .... ~ 9 

Cllntcal Mtatury ---.r---~~;~~~-· 

t--

Eyes black en<'rusted f rot~~ ..,. ..... '*•I I, t:)'l'. 

NPCropsy rtndtnqa 

Eyes - red encrusted. 

-- -----~··- ---

·• :) • .. ... 

§g T •-~~~Iii). .A' udy 

14 
N\MIILer ot 

-------·-- ~ 
HI at "I'"' ho loqy 

...... _. __ --.--.:. .. ·-
NJ\Il, 

·-- ~ ~ -·--

ret 
l.lver 

rt<lney 
l.unq 
tf•ttrt 

!'iJJl.-•n 

'fhytD••• 

"''•cle 
Sollvuy Cl. 
·;111 i.ymph 

''•nl"r•"• 
Tu<:hee 
Thyrol•l• 
Puethyrolda 
Aorta 
Cervical 
:itt>IU~,;h 

Oun..1,.num 

'"'"nUll , ....... 
, • .(.,('"u• 

~"ulun 

Jf.,c·tUift 

H.!M. l.ymph 
At1r•n.tls 
llronCI•I•l L/N 

'IVtlf lf!t 

Plt 'A1t ary 
It 1Ah1t1er 

~•• l n 
"""""'UY Cl. 
ly•• 
ur.ttn 
·. 61 1 nal rord 
tt· ,n._./ s t •r nUll 

r•~•~l Covlty 

N 
....... 
o.C 

.. 



Project Not 415669Ca Croup: t, t•,uo 111•1 IIMX :kq '•l.ty 

Aninoal No: 1122 S•a: 9 

CltntcAI Htatory ~·""PI" 

N.a.D. 

N~cropay Ftndt~q• 

NAO. 

/ 

Tl-1 ~tA,udy 

I 4 

NAil. 

O.•th 

'I' I< 
N\&Ler of 

~•ctlont r.a .. in•d ------ ----~----- --r~ 
H 1-. t "l"tt tio I c "IY 

-, 

fat 
1.1 v_.r 
'l•lney 
f.•an«l 
tte•rt 
5vt .... n 

Th·(111ul 

Mulc:ll 

!:allvuy Cl. 
5/N Lymph :ot. 
Pancr•u 
Tra<·hea 
Thyrol<ls 
P.unllyroldl 
Anrt• 

''•rvlcal L/N 
•,tolfl.t<'h 
!Ju.,.t .. tma 

.J,.)•mi.Lm 
IIPWI 
t'.l~t..'UII 

t'oltm 
PPctwo 
!We, Lywoph 

"•lr•n•l• 
l'r.,nchlal L/N 

PY•r&~• 

PI t•llt.sry 

Hh•t.lf'r 
:atn 
,....,. .. ry ct. 

'·Y"' 
JH4dn 

''I' l nat Cord 
Kun .. /St.,rnull 
'laut Cavlty 
~c1.tt1c Nerv~ 

-------- ... --··- -- -----

t·~ 
Co 
.::> 
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Project No: 41 S669Cit 

82) 

Croup: " I '>00 ftl•l IIMX/k•t.'•l.oy 

Anill\al No: Seas 9 

Cltnical History 

Yellow stains round no•• and ~uth, red 
enl·rusted patch at top ur left hlrul , •• , 
in week 1. 

Necropsy Ftndtnqt 

Yellow sta1nlnq round nose an•l rnoutt.. 
Red encrusted patch at tup of 1~11 hind 
leq. Subcutaneout t1ssue reddened. 

Lungs • lneqular dark ret! l'·•••:hea on 
lobes. 

-------,,---. s .. mple 

I.UII•IIi 

- _____ .._.~ 

r-----------------· 
TI-I.H/1-,.l\,udy Ofoclth 

t'll 

Hht opat holoqy ____ .. ------ ·-----.. _, _____ _ 
!>t•t't lctrlB .lUI ol yt IC. 

r'oll•Jt•sted .and oiUtolyt lc. 

N.-Ler of 
S•ettone 

F'at 
Llvttr 
1tll1ney 
l.unq 
H .. art 
Spl••n 
Thymol• 
Muacle 
5AII vary Cl, 
S/H L)'lllpl\ N, 
Pancr••• 
TracheA 
Thyrotds 
Parathyroid• 
Aorte 
C•rvlc.>l L/N 
St,.,mach 
DucxJ•nu• 
.lejunu.e 
ll•u• 
r'lfpcu,a 
r'olon 
R•ctu.e 
Hooe, Lymph 
..... ,, ........ 
Rronchlal LIN 
Uteru~/r. T•ab•s 
•IVarl•s 

~ltultary 

sta.Jcl•r 
·ikln 
H...,.,.ary Cl. 
~:ytts 

Brain 

:;pln.al Cnrd 
ll<>rtt/St•rnu.e 
N.ual Cavity 
scIatic N•rve 

----·---------------~---

N 
00 
........ 
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Pro~ect No: 41 S669Cit 

Ml-1 No: 824 

Croup: 6 1'>00 111•1 IIMX/k•J/<i"Y s... 9 

Cllntc•l History s .. _,.,pl• 

NAO, I(IJrlt'y'l 

~.cropsy Ftnd1nqs 
r--

NAD. 

----------

rcT·-~~JA,udy I . Outh ., 

_ 14 C __ n--~-
---·--

HI 'It op.lt tmlu4y 

rot.' I tubul.rr .rt ruphy .sue! tuuul.rr ~pltlll'lt.d 

II••J••IItH .II 1<111. 

NUI!Iber of 

Sec~•aaln•~ 

·ll ver 

rldn .. y 
l.un•l 
IIP.~rt 

!:Jd~f!n 

!'h'f'IIUS 

Mou<·le 
:;~uv.u; Cl, 
:;/M L'f'lll n N, 

r~utc r••• 
Tr .. •:hea 
Thyrnlo1e 

Pu at t.yrol•lt 
A~Jrt" 

•·•rv!t~l 

•an"-''.h 
!hi• ,.,,.,,.,. 

,,.,,.lfi!JJ11 
r '"utrt 

I ~ .. 1'•1• 

··l··fl 
1., .. , 'tl:l 

~ ... t.p.ph N. 

~·h .. tt41~ 

Htl/h· t.l A\ 1./N 

'""' ..... 
I'II'IIIU)' 

,.l,..t.l•r 
·.kIn 

"'·""""'Y r.tl. 
• '1 ... 

t~ r ~ l n 

.•••• ,,,, f"tlf t 
1-4.•f1• .•. ,.,., tn&ll 

!l ··~I , .JY l t.,. 
··<'l.tt tr N,.,.,. 

"..) 
~ 
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Proj•ct No: Cl5669CR Croup: 6 1500 ~ HMX/kg/day Ti~,.Rl&k.~'udy Death 

I 14 I TK I Sect~=~x:!ined 
HE 

Cl in leal History Sa111ple Htstopatholot;jy Fat 1 

· Liver !1-
Encrustations round eyes froa week 10-11. NAO. Kidney tt: 
Blood in cage, black encrusted nose in Lunq 1..!-
week 11. Heart 1• 

Spleen T 
Thymus T 
MUscle tt: 
Salivary Gl. ~ 
S/M Lr-Pb N. ~ 
Pancreas ~ 

Trachea QL: 
Thyroids ~ 
Parathyroids !:J:: 
Aorta ~ 
Cervical L/N ~ 
Stomach ~ 

Necrop~y f'indings DuodenWII ~ 
JejuMm ~ 

MAO. IleWII !l-
C~eCWII· ~ 

Colon ~ 
RectUIII ~ 

Hes. Lymph N, ~ 
Adrenal• ~ 

Bronchial L/N ~ 
Uterus/F.TIIbes ~ 
OVaries ~ 

I 

Pituitary ~ 
Bladder ~~ 
Skin H 
Mammary ::a. iu-' 
Eye~ 2 
Brain 1--
Spinal Cord ~ 
Bone/SternWII T--: 
N.tsal Cavity r, 
Sciatic: Nerve H 

------------------------------------------------ll---------------~~--------------------------------------------~-- __ tj 

0 

N 
00 
VI 

~ 

I 
~ 

! 
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Project No: 415669CR Croup:· 6 1500 mg HMX/kg/day Ti~.Jm,&,udy Death 

I 14 I TK J 
Clinical History Sample Hlste>pathology 

NAO. NAD. 

Necropsy Findings 

NAO. 

. . 

Nu•bn of I 
Section& Exa~~i~ed 

HEI 
Fat 1 I 

Liver 

~ Kidney 
Lunq ~ Heart 
Spleen 1-M 
Thymua ~ 
Muscle r-
S.sl1vary Cl, s 5/M Lymph N, 
Pancreas ~ Trachea 

~ Thyroids 
Parathyroid& 
AOrta 

~ Cervical L/N 
Stomach 

~ Duodenum 
J<tjun11111 ft-Ileum 
Ca'ecum fl 
Colon ~ 
RectWII 7-
Mes. Lymph N. ~ 
Adrenals ~I Bronchial L/H 
Uterua/F.Tubes tt": 
Oviocie~ 

~ 
~ Pituitary l 

Bladder ~ Skin 
HMIII&ry Cl. r,-, 

~ Eyes 2 
~· Brain 

Spinal Cord '2 
Bon!'/Sternwa IT-
Nasal Cavity tr--
Sciatic Nerve lr-1 

t--
1--

N 
1)0 
~ 

1 
·1 
·1 
·1 
4 ... 

J 

·1 
~ 
~ 
;1 
~ 
·~ 
·~ 

. . . . . .. . ·,· ... ·-.. zw, ... _J 
. . . . ··. . . 
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Project No: 415669CR Croup: 6 1500 mg HMX/kg/day 'l'i'"(~JA,udy Death 

[ 14 I 'I'K I 
Clinical History Sample Hl"stopathology 

:-
Blood in cage in weeks 11 and 13. Lungs Area of alveoli packed with large, pale 
Black encrustations round nose in week macrophage&. 
12. 

Uterus NAD. 

Necropsy F1r•dif'gs 

Uterus - both horns dilated ""ith clear 
fluid. 

---~ --------- -- ---·· 

·• ~ 

Nlaber of 
!!s~1ona !a .. lned 

Fat 
Llver 
ltldney 
Lung 
Heart 
Spleen 
Th'(IDUs 
Muscle 
Salivary Cl. 
S/M Lymph N, 
Pancreas 
Trachea 
Thyrolda 
Parathyrolda 
Aorta 
Cervtcd L/N 
Stomach 
Duodenum 
Jejun1111 
Ileum 
,,;a•eeum 
Colon 
Rect11111 
Hes, Lymph N, 
Adrenala 
Bronchial L/N 
Uterus/F ,,'•lbes 
OVarie" 

Pituitary 
Bl<!~dder 

Skin 
H.wlnary C1. 
Ey•s 
Rraln 
Spinal Cord 
Bone/SternWD 
Nasal Cwity 
Sciatic Nerve 

HE 

1 

~ 
~ 
~ 
~ rr-
fl 
rt-r-r-
~ 
t 
t: 
i: 
.L 
.L 
~ 
~ 
~ 
~ 
~ 
J-
~ 
r.--
ft 
T-
~ 
ft-
7--
f) 
t} 
r ...-
r--· -

N 
00 
V1 

~~~.m~~r-;~~~' 

: 
J 
I 

• . . 

··--. ,.,, ~ 

1 ·.~..... '• . . . 
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t • 1 
I 
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I 
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Project N~: 415669CR Croup: 6 1500 mq HMX/kq/d~y Ti~JYL~'udy 

I 14 I 
Clinical History Sample 

NAD. NAO, 

Necropsy Fi~dinqs 

NAD. 

ij 

l>eath 

Tl< I 
Histopathology 

Numt..~ of 
Sectiona !xaalne4 

H! 

Fat 1 
Liver ~ YJ.dney 
Lunq ~ lfeart 
Spleen T-
Thymus ft-
Muscle "I-
Salivary Cl, fT-
S/M Lymph N, t-
Pancreaa T-
Trachea :t. 
Thyrold3 

~ Parathyroid• 
Aora:a 
Cervical L/N fE Stomach 
Duodenum (8 Jejunum 
Ileum P.-4 Ca"ecum H Colon H ReCt\1111 ,L., 
Mes, Lyo~~ph N, ~ 
Adrena~s ' ~ Bronchial L/N ~ Uterus/F. Tubas ~ OVaries f,..-, 

~ 
Pituitary ff-1 
Bladder ~ 
Skin ~ 
MdJnmary C 1. ~ 
Eyes ~ 
Brain ~ !>pinal Cor·.! ;._ 
Bon•/Sternum ~ Nasal Ctvity 
Sciatic Nerve rl 

~ 
~ 

N 
~ 
en 

' .-. :..: .. ' •. -•. :.: · ... '<· c··;~--.. -- ·--· _0: ••..• , f,· .. •. '.,_.~\-.J.; ... ~~- .-.~v-i_., ----·~.?t"-''"< '• ~--l:'r·'-· -.~,.:-· 



Projet't flo: 415669CR Croup: 6 1500 mg HMX/kg/day Ti~~J&,udy Death 

I 14 I TK I 
Clinical History Sample Histopathology 

NAO. Kidneys Foci tubular dilation and tubular epithelial 
regeneration. 

Necropsy Findings 

NAO. 

Number of 
Sec:ttone Exaaln•4 

HE 

Fat 0 
Liver · fi= ICJ.dney 
Lunq. ti= Heart 
Spleen 1 
'l'hymue t-
lluecle 'I-
sau .. ary Gl. 7--
S/M Lymph N. '1 
Pancreae 7-
1'rachea ~ 
Thyroid• ~ Parathyroid• 
Aorta ~ Cervical LIN 
Stomach t: Duodenum. 
Jejunum f-Ileum 
Ca"ecum t-. 
Colon fl 
Rectum 'I-
Hee. Lymph N. fl 
Adrenale fj-
Bronchial L/N r 
Uteru•/F. Tubes "t-
Ovaries rr-F,-

;,-

Pituitary r 
Bladder ~ 
Skin ~ 
Mammary G 1. Oi 
£yes H 
Brain j-
Spinal Cord r-
Bone/Sternum l 
Nasal Cavity ~ 
Sciatic Nerve Q_ 

-

N 
00 
-....a 
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Proje~t No: 415669CR T i""'( ,,R!h\,udy Death Group: S lSOO mg HMX/kg/day 

I 14 I TX I 
Clinical History Sample Histopathology 

NAO. Kidneys Focus tubular dilation. 

, 

Necropsy Findings 

NAO. 

I 

~-

I 

Joluaober of 
Sections Exa.in•d 

HE 

Fat ~ 
Liver 
Kidney rz-, 
Lunq M 
llea.rt !r' 
Spleen ~-
Thynrus ~ 
~~scle rr-
Salivary Cl. ~ 
S/-M Lymph N, ~ 
Pancreas rl-
Trachea jl_ 
Thyroids ~ 
Parathyroids :C 
~eta ~ 

Cervical L/N ~ 
Stomach ~ 
Duodenum ~ 
•1 ejunWD L 
lleuw ~ 
Ca'eCWII ,LI 
Colon J.-_ 
Rectum ~ 
Hes, Lymp~. N, ~ 
Adrenals 2 
Bronchial L/N +:: 
Uterus/F.Tubes 4-
OVaries ~ 

t;-

Pituitary t-r 
Bladder fl 
Skin If-
Mammary C.l, ~· Eyes ~ Brain 3 
Spinal Cord ~ 
Bone/Sternu:a tr 
Nasal Cavity r 
3ciat1c Nerve g:: 

1--

"-l 
00 
00 

.. 



Project No: 415669CR Group: 6 1500 mg HMX/kg/day Ti~Jm,&,udy Death 

I 14 I 'I.' a( I 
Clinical History Sa111ple Histopathology 

.. . ... 
NAD. Kidneys S111all foci tubular.atrophy and tubular 

epithelial r$generation. 

OVaries NAD. 

Necropsy Findin~s 

Left ov~:y smaller than right. 

. 

- --~--

Number -.Jf ~1 
Secttona Ex .. lned 

HE 

Fat 1 
Liver ~ Kidney 
Lunq · 

~ H•art 
Spleen ~ 
n.ymua f1-
Muscle fi-
SaUvary CU, ~ S/M Lymph N, .L 
Pancreaa .L 
Trachea :t Thyroid a 
Parathyroid• t Aorta 
Cervical L/N 

~ Stomsch 
Duodenum E Jejunum 
Ileum fF Ca'ecum 
Colon fl 
Rectum ~ 
Hes, Lymph N, T-
Adrenal a r-
Bronchial L/N ~ 
Uter.1s/F. Tubes T-
OVaries ~ 

f.;-
1ft h--

Pituitary If-
I=-

Bladder ~ Skin ~ 
Mammary Gl. ~ Eye a fi-' Brain ~I Spinal cord 
Bone/SternWD r-
Nasal Cavity ~' 
Sciatic Nerve ~~ 

r--' 
I 

N 
<» 
<.0 
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Project Not 415669CR Group: 6 1500 mg HMX/kg/day Ti""lJmJA,udy Death 

I 14 I TK I 
Clinical History Sample Histopathology 

NAD. Kid11eys Small foci tubular dilation. 

Liver Area congestion. 

Necropsy Firdings 

Lungs darker red than normal. 

--- ----

Number of 
Sections Ex .. lned 

HE 

Fat 1 
Liver t Kidney 
Lung ~ Heart 
;pleen 7"" 
:1\ymus fT 
Muscle ~ 
Salivary Gl. 

r-=-
r-1--

S/M Lymph N, ~ 
Pancreas rL 
Trachea 

~ Thyroids 
Parathyroids :E Aorta 
Cervical L/N ±: Stomach 
Duodenum :E Jejunum 
Ileum ~~ Ca"ecum · 
Colon ~ 
Rectum t-
Mes. Lymph N. t-
Adrenals T" 
Bro.~chial L/N 1r 
Uterus/F.Tnbes t-
ovaries. 2 ,.,. 7--
~c 

.,.--

Pituitary l 
Bladder t-
Skin t-
Hamft.":y Gl. t-
Eyes ~ 

~ Brain 3 
Spinal .;.., d 2 
Bone/SternUII r-
Nasal Cavity .--
Sciatic Nervo ~ 

-

N 
ID 
0 
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Project No: 415669CR Croup: 6 1500 mg HMX/kg/day Ti~~l(\,udy Death 

I 14 I TK I 
Clinical History · Sample Histopathology 

NAO, 
Kidneys Focus tubular dilation. 

i 

Necr~psy Findings 

NA.D. 

· .. · 

........ 

·- ---

// 

... 

Number of l 
Section• Exaalned 1 

HE 

Fat 1 
Liver ~ Kidney 
Lunq ~ Heart 
Spleen T" 
Thywe 7-
Muecle '1-
Salivary Gl, tt 
S/M Lymph N. 'T 
Pancreae t-
Trachea :i: 
Thyrolde lE Parathyroid• 
Aorta a: Cervical L/N 
Stomach [t Duodenwa 
Jejunwa p:: 
Ilewa l . 

Ca'ecwa If-
Colon ~ 
ReCt\111 T-
Hes, Lymph N, ff-
Adrenals ~ 
Bronchial L/N ff-
Uterus/F. Ttlbes ~ 
Ovarles ff-,_ r.-

t;-

Pltultary ~ 
Bladde~ ~ 

Skln ~ 

Hammary Gl, IH 
Eyes ~ 

:;:~:l Cord ~I 
'''."'""~ ~ Nasal cavl ty 

Sciatic NerJe 1 

N 
1.0 ....... 

~.,) ~ , . 
• .. 
t 
r 
• 
~ 
l 
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Project No: 415669CR Group: 6 1500 mg HMX/kg/day 
Animal No·: 83 Sex: 9 

Ti""1~JA,udy Death 

14 I TK. H\llllber of 
Secttona Examlned 

{ Clinical History II Sample I Histopathology I ~:!er HE 

Right eye black encrusted, right of face 
swollen in week 13. 

Necropsy Findings 

Tip of tail missing. 

Right eye - slight corneal opacity. 

Pancreas - 2 mm diameter red mass. 

Mass !rom 
Pancreas 

Splenic tissue. IC.idney 
Lunq 
Heart 
Spleen 
Thymus 
Muscle 
Sdivary Cl, 
S/M Lymph N, 
Pancreas 
Trachea 
Thyroids 
Parathyroids 
Aorta 
Cervical L/N 
Stomach 
Duodenum 
Jejunum 
Ileum 
CtJ.•ecum 
Colon 
Rectum 
Mes, Lym!'~• H, 
Adrenals 
Bronchial L/N 
Uterus/F. Tubes 
Ovaries 

Pituitary 
Bhdder 
Skin 
Mammary Gl. 
Eyes 
Braln 
Sp•.nal Core! 
B< ne/Sternum 
ruat Cavity 
:>ciatie Nerve 
Pancreatic 
Mass 

~ 

N 
L-:1 
N 

I 

·' 
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Project Not 415669CR Croup: 6 1500 mg HMX/kq/day Ti'"t..RntJ&~udy Death 

I 1<1 I TK I 
Clinical History Sample Histopattloloqy 

Black encrusted nose and forelegs in MU'JCle Area lymphocyte infiltration. 
week 1. 

Blood in cage from week 1-2. 

Necropsy Finding• 

NAD. 

"---- ---------

.. 

Nunot..r ~ 
Sectlona !x~lned 

liE 

rat 1 I 
Llver 

~ ltidney 
Lunq ~ • Hea .. t 
Spleen 1 
Thymus -r-
Muscle T-
Salivary Cl. t-
S/H LYIIIph N. 1" 
Pancreas 1" 
Trachea :t: '!'hyroidl ±::: Parathyroids 
Acrta 

~ l".rvlcal L/N 
Stomach 

~ Duodenu• 
JejunWII ft-uewi. 
Ca"ec:ua ff-
Colon ~ 
Rect•"'l ff-
Hec. Lymph N. rr-
Ad rena~• ft-
Bronchial L/N ff-
Uterus/F.Tnbes ~ 
ovaries ~ 
'·· ft-r.-
Pituitary r 
Bladder ft-
Skln ~ 
Mammary Gl. ~ 
Eyes It-
Brain 

~ 
Spinal Cord 
Bone/SternWII 
Nasal Cavity 
Sciatic Nerve 

N 
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~ 
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Project No: 415669CR Ti~,m&,&,ud: Death 
Croup: 6 1500 mg HMX/kg/day 

I 14 I TK 1 
Clinical History Sample Histopathology 

Black eneru£ted eyes in week 13. Kidneys_ Foci tubular atrophy. 

Ovary Cyst. 

Necropsy Findings 

Left ovary - clear fluid filled ·sac 3 mm 
diameter. 

... 

· H\llllbu of J 
Sectlone E•aalnedl 

It£ 

f'at r}-. - Liver 
Kidney ~ Lunq 
Heart rr 
Spleen ~ Thymue 1 
Muscle ~ Salivary Gl. 
S/K Lymph N. 

~ Pane rea• 
Trachea 

~ Thyroid I 
Parathyroid• 
Aorta 
Cervical L/N 

~ Stomach 
:>uodenum 

~ Jejunum 
Ileum !L ca·ecum .,!-
r.olon ~ Rectum tt-Mes • Lymph N • 
Adrena!s tt: Bronchial L/N ..;_. 
Uterus/f'. Tubes 

~ 
OVaries 

Pituitary J!-Bladder .,L 
Skin ~ l!ammary Gl. ~ Eyes 2 

tBralro ft.: rpln .. l Cord ~ Bone/Scernum 

~ 
;~dsal Cavity 

ISc:latlc Nerve 

N 
U) 
.:: 
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Project Mo: US6UCR Croup: ' lSOO ~ HHX/kg/day 

Anl-1 Mo: ll7 s ••• 9 

Clinical History Sample 

Right eye red encrusted in week ll. ltidneys 

Necropsy Findings 

MAO. 

·. 

I ··~-;!,\, .• , I ~ath 

TJ< 
".-bet of 

S•ctlofla 

rat 
·· --j Llv•r 

Hl~top.nt,nloav 

·--
Foct tubul~r dilation and tubular atrophy. Hc'n"y 

Lu"'l 
H.-art 
Spl• .. n 

Th·{'IN~ 

l't.ucl 

>•llv.try 
S/M Lymph 
Pane rea• 

Tt .:hea 
.hyro1d~ 

P•rathyro1da 
"orta 
:ervlcal 
StOIMCh 
Ouod•num 
Jl!junUlll 
ll•um 
(".t.eC'WD 

Colon 
·"~etum 

!'!~.•. Lymph 
~.r .... ~ .. ts 
Sronct:l•l L/N 

14ladJ"r 
;;ik ln 
M.•mmary Cl. 
!:y ... 
Brain 
::pln•l co.J 
l:'•.,n•/St•rn•a 
iNUal C~vlty 

Scla .. le 

,J 

N 
...:> 
Vl 

;··::"!'~i!~}~;~.~r.' 
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P~oj•c~ No: 415669C• C~CNp: 6 15UO ~ HMX/lt']/d.ay Tl-. .. ~k\,udy O.ath 

IU\1-l No: 8)8 sea: 9 I I I lfumt..r of-
14 TJ 5•ctlone r;" ... .!.",!-d 

H!: ·-~ 
Cl lnlcal Rhtory Sa~~>pl• Hlstopatholoqy r .. t 1 -- LIVf't :·r-

MAO. Kidneys Feel tubular atrophy. '1.-ln<!y rr. 
tunq 7:::J 

Lunqs Sliqht congestion. Holl'c.trt !~ 
Sph••n 

~ P.ancreas Focus aclnar atrophy. ThyTIIIa 

- ><vocl• 

Trachea NAO. S-tll,ary Cl. P.-l 3/M LY"'ph N. 

~ P4ncre•• 
rrachea ~-" rhyrol.Js ~-P.trathyroldt 

~ Aorta 
•=•rvtc:d L/N H 3toaa.ach 

~ -.c~opsy Findln9s Ouodenua 
J•)unua fL-l 

Lunqs d.arker tun nor-1. 
ll•• .. H -: .. ·#fiC'UIO I_ 

N 

~ 

Froth tn trachea. 
·~I.Jlon L 
P~ctua rt-1 
~ •• Lymph N. T. 
A.Jcttn.tls 

~r.-,nchlal L/N ~-; 
'Jt•n.o/r .T11b•• I ' -•.>volt 1~, -.• 
~ ltU1t4t'J e Bl~dJ.r 

;;ktn \._.. 
M.\IM14ty Cl. H t:y ... 
Hr.tln ;--:;pLn•l Cor1 ' 
H,>ne/St•rnua ;-=1 
N.t'i.Al Cd•.tlty 

;,, ~·~ 1.: N~rve I:'· .j 

___ :j 



Prolect No: 41S669Ck Citoup: 6 l !>00 111<J III'IX/kq/day 
1'1~~.A,udy Death 

I l4 I 1'K t· 
~11nteal Mlstory Sa~~~ple Hlstopathnloqy 

NAD. NAD. 

-.eropsy F1ndtnqa 

MAD. 

N\lllt4r of 
1

j 

S•ctlon• t•aaln•d 
HE 

F.ot 1 
LL.,.r ~ Hdn•y 
L-.nq fE H••rt 
:::pl••n l 
ThYINS f-1.--M\.locle l 
Sallv.uy Gl. ~ 
5/H Lymol"l N, r.-

~ r.sncr••• ~ 
Tt4ch•• tt Tl"lyroLds 
PHathyrolds ~ 
Aort.a lt ""rvlcal L/N 
;totn.Ach lt Ouo-Jenun~ 

Je)W\ua ~ ll•wo 
C4.11!Cl.la "t-
Colen ~ q.,C'tUID L 
Mes, LY"ph N. ~ Aolr•nal• ,!--
Rronch14l L/N f.C 
ut .. rus/F.T•II>"• ,!_ 
•N4r le-t : .. 

~-

Paultary ~ 
lll~dJer J_ 
<.;Jt1n L 
"""""•trY Cl. ~ Ey•• l 

BuLn r-
C:pinal Cord ..-
8<>ne/St•rnua ;:-
N.ss.tl C.avlty r-

5clatlc N•rv• ,--
--

·-'---

N 
\0 

" 
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Proj.ct No: 41S669CR Croup: 6 1 SOO 1119 HMX/ltCJ/day Tt-c,Jin!!<\,Udy Death lu I TK t: 
Clinical History S•IIIPl• HtstopatholOCJY 

MAD. Kidneys roci tubular atrophy. 

"ecropsy Flnd1n9s 

K.\0. 

' 

Number of 
S~ctlona ~x .. ln•d 

HE 

Fat 1 
Llver ~ lt'..ldney 
Lunq ~ ll•.srt 
!iplee~ 7-
Thy.,._.s r-r-
Muscle r-r-
Sallvary Cl. ft-
S/M LY""Ph N. rt 
Panc:reu 7--
Trachea ~ 
Thyroids ~ P.srathyrolds 
Aorta t Cervlcal L/N 
Stauch ±:: DuodenWD 
Je1WIWD :.c 
Ileum .L 
C4 ... CUIII :L 
talon ;L 
RectWD L 
M .. s. Lymph N. ~ Ad~enah 

Bronchial L/N ~ Uterus/F. T11hes 

~ 
.)varies 

Pitultary ,!.....; 
Bladder iL 
Skin rL-
M""""ary Cl. ~ Ey.,s ~ Brain l 

spln.tl Cord fJ 
R'0ne/Sternu.r1 ff-
Nn•l Cavity ~-
Sciatic Nerve b-

1--
1--

N 
l.O 
00 

·.-;· ,'. ,.~<;tif~~:M(~, · .. , ..•• $1 .... 



•j !) ~ ·~ 

DoH Adrenal a 
89/lti/ AnlJial Body 
day/ No. Neiiht 
Sea L ll 

OJ 6u1 288 0.~22 0.020 

602 30~ 0.020 0.017 

603 294 0.026 a 

604 262 0.022 a 

605 255 0.028 0.022 

606 263 0.~24 0.027 

607 289 o.Ol1 0.021 

608 285 0. 0.20 0.014 

609 278 0.028 0.~26 

.UO 285 0.024 0.020 

611 299 0.02£ 0.024 

612 257 0.023 0.020 

61) 319 0.022 a 

614 328 0.023 0.024 

615 282 0.026 o.ou 
616 275 0.027 0,021 

617 2)4 O.G19 0.020 

618 277 0.022 0.016 

619 290 o.n25 0.022 

620 259 0.018 0.024 

Jo!ean 281.2 0.0224 

S.D. 22.5 0.00)) 

a • O...qed at autopsy 

~ ... ... 

ArPENDtx 10 

HMX: 13 Week Toxicity Study ln Rats 

Aba~lute Orqan Nelqhta (q) 

lndlvldual Values: Males 

IUdneya 

Braln Heart 

L ll 

1.83 1.04 0.9) 0.95 

1.87 0.87 1.00 1.01 

1. 92 0.94 0.94 0.97 

1.84 0,90 0.95 0.91 

1. (14 0.81 0.88 . 0.91 

1.85 0.8'\ 0.91 0.96 

1. 91 0.91 0.99 1.01 

\,77 0,116 0.98 0.98 

1.87 0.84 o. 99 . 0.94 

1.80 0.88 0.95 0.95 

1.89 0.91 1.00 0.97 

1.90 0.79 0.87 0.88 

1. as 0.96 1.02 1.01 

1. 93 0.95 1.11 1.15 

1.86 0.87 1.01 0.97 

1. 84 0.98 0.99 0.93 

1.84 0.76 0.82 0.79 

1.85 0.89 0.94 0.94 

1.91 0.91 1.03 1.~4 

1.88 0.90 0.99 1.03 

1.863 0.892 0.96') 

0.040 0.066 0.067 

;~ .... 

Liver Lunqa Spleen 

10.16 1.51 0.711 

11.41 1.40 0.68 

10.15 1.18 0,62 

10.32 1. 21 0.57 

11.18 1.36 0.65 

12.46 loll 0.59 

10.74 1.36 0.70 

10.14 1.55 0.60 

10.23 1.23 0.61 

10.23 1 •. 34 0.63 

12.03 1.47 0.70 

9.28 1.14 o.ss 
12.50 1.43 0.70 

14.50 1.39 0.71 

9.76 1. )1 0.61 

10.41 1.35 0.60 

8.01 1.11 o.ss 
9.81 1. 21 0.64 

11.63 1.40 0,64 

8.10 1.20 0.63 

10.653 1.323 0.638 

1.511 0.123 0.059 
--- -

TeSt38 

L R 

1.98 1.95 

2.08 2.04 

2.67 2.02 

1. 82 1.81 

1.92 2.00 

2.03 1.92 

2.08 2.12 

1.94 1. 94 

2.02 2.03 

-2.03 !.97 

2.10 2.02 

2.00 1. 96 

2.17 2. 14 

2.19 2.10 

1.96 1.88 

2.06 2.00 

1. 81 1.85 

2.05 1.99 

2.05 2.02 

2.01 1.98 

2.018 

0.139 

I 

I 

J 

"'' \0 
~ 
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APPENDIX 10 (continued) 

DoH Adrenal a IUdnf!ya 
11<Jilt9/ Aniaal lody 

Brain Heart day/ ItO. Weight 
Sea L It L R 

50ct 621 295 0.021 0.015 1.85 0.93 1.02 1.01 
622 297 0.021 0.019 1.93 0.92 1.09 1.04 
623 276 0.019 0.020 1. 81 0.86 1.05 1.09 
624 264 0.022 0.017 1. 86 0,89 0.92 0.97 
625 288 0.020 0. 0111 1.90 0.91 0.97 1.00 
626 267 0.022 0.010 1.73 0.74 0.91 0.91 
627 269 o.ou 0.011 1.92 0.85 0.96 0.99 
628 276 0.027 o.01'J 1.97 0.85 1.06 1.03 
629 266 0.013 0.01'; 1.76 o.n 1.00 0.92 
630 293 0.020 0.()1 s 1.95 0.90 LOS 1.00 
631 2114 0.00'1 o. on 1. 82 0.91 0.93 0.92 
632 263 0.019 0.017 1.88 0.87 0.97 0.87 
633 263 0.022 0.017 1.93 0.95 0.92 0.90 
6.?4 294 0.022 0.011 1.88 0.90 1.06 1.03 
635 278 0.1119 0.022 1. 84 o.85 1.03 1.01 
636 164 0.016 o.ou 1.86 0.95 0.90 0.88 
637 299 0.?24 0.023 1.92 0.93 1.08 1.07 
638 314 0.023 0.015 1.85 0. 9-6 1.11 1.12 
639 313 0.020 0.019 1.90 0.93- 1.12 1.10 
640 267 0.021 0.019 1.85 0.76 1. 01 1.00 

P'Aan 281.5 0.0191 1. 871 0.885 1.001 
s.o. 16.7 0.0032 0. 061 0.060 0.071 

a • omttted from mean due to erroneous data 

Liver Lung a Spleen 

11.71 1.22 0.60 
11.50 1.21 0.60 
n.68 1.28 0.62 
1r.16 1.16 o.s8 

a 1.l8 0.60 
9.S4 1.17 0.60 

10.43 1.30 0.62 
10.52 1.17 0.57 
8.94 1.49 0.60 

10.85 1.31 0,63 

12.65 1.25 0.66 
i0.21 1.09 0.53 
10.05 1.18 1},60 

12.08 1.16 0.63 
11.69 1.14 0.62 
8.68 1.13 0.56 

12.62 1.35 0.61 
12.09 1.48 0.68 
12.11 i. 36 0.63 
12.30 1.34 0.59 

11.074 1.259 0.607 
1.205 0.115 o.o:p 

_.__ ____ 
-

Teste a 

L R 

1.98 1.90 

1.94 1.94 
1. 91 1.90 
1. 93 1.89 

1.95 1.94 
1. 71 1.86 
1.92 1. 96 
1.92 1.87 
1.82 1.83 
2.15 2.V2 
1. 94 1. 87 

1.85 1.90 

2.11 2.17 
2,02 1. 96 

1.96 2.05 
1. ~2 1.87 

2.08 2.13 
1. 93 1.89 

1.99 1.97 
1.90 1. 85 

1. 943 

0.094 

' I 
' 
' 

I.H 
0 
0 



APPENDIX 10 (continued) 

Dose Adrenal a ltt~neye 
JDq/k9/ Anlaal Body 

Brain Heart . O.ay/ No. Weight 
Sex L R L R 

1!>04 641 287 0.021 0.021 1.95 0.94 0,90 0.94 
642 lOS 0.020 0.019 1.87 0.91 1.00 1.01 
641 302 0.014 0.017 1.94 0.93 1.09 1. 01 
644 2a 0.021 0.019 ·1.86 0.94 0.97 0.92 
646 265 0.015 0.016 1.85 O.H 0.94 0.94 
647 275 0.018 o.ou 1.84 0.85 0.86 0.88 
648 292 0.025 0.024 1.91 . 1. 00 1.12 1.10 
649 271 0.018 0.017 1.90 0.84 0.91 0,87 
650 269 0.020 0.019 1.89 0.83 0.95 0.93 
651 276 0.019 0.020 1.88 0.80 0.92 0.!19 
6,!>2 265 0.020 0.020 1.87 ').89 (.'.95 0.95 
653 278 :!.023 0.020 1. 92 0.82 0.99 I. 01 
654 258 0.021 0.014 1.83 0.76 0.94 0.89 
655 278 0.019 0.017 1.88 0.85 0.94 0.98 
656 290 0.025 0.022 1.85 0.95 1.02 0.9?.· 
657 256 0.020 0.019 1. 91 0;84 0.04 0.87 
658 264 0.018 0.013 1.82 0.81 0.88 o.8'i 
6!>9 239 0.016 0.016 1. 77 0. 73 (1.82 0.86 
660 247 0.020 0.018 1.87 0.83 0.86 0.8!> 

Mean 272.9 0.0190 1.874 0.856 0.936 
S.D. 17.3 0.0028 0.044 0.075 0.072 

-L-.------- ---

Liver Lunge Spleen 

10.10 1.22 0.64 
14.84 1.27 0.66 
11.74 1.44 0.55 

9.83 1.43 0.!>8 
11.48 1.25 O.S6 
9.81 I. SO 0.!>6 

10.90 1.40 0.64 
9.89 1.1!> 0.63 

10.23 1.26 0.!>1 
11.01 1. 29 0.57 
11.23 1.11 0.57 

I 
12.22 1.22 0.60 
9.71 1.20 0.55 

10,89 I . 1.30 0.59 
11.95 1.25 0.62 
10.01 1.08 0.58 
8.80 1.13 0.56 
9.46 1.16 0.49 
9.01 1.25 0.!-5 

10.690 1.258 0.579 
1.402 0.116 0.044 

Testes 

L R 

2,06 2.01 
2.04 2.04 
2.02 2.00 
2.10 2.06 
1.83 1. 84 
1.97 2.03 
2.0S L86 
1.87 1.81 
1. 97 1.94 
1. 96 1. 96 
1. 90 1.89 

1. 92 1. 98 
1. 70 1. 72 
1.88 1.98 
1.85 1.83 
1. 78 1. 84 
1.90 1.82 
I. 71 1. 75 
2.01 1.93 

1. 916 
0.107 

i 

j 

VI 
0 .... 



~~~ .... ~~..;"0::~~~~~~-...~;;.;c:\•;.~~~--~.?c! .... .(~& ... t"<'"/'YJL"'I'j.~...,-;_, .. /•.:~.':•."::·::••,:••,;·~··i;:i~·r;:~:•'.r~• ·, ··,.': 
:>~~V.Y.~.,.~.,;.l'->l:-1~ • m.;!..-.;..;..; ... ~.,.,_r~-~~ ... ~,..!'· 1 ~~.., ....... ·~~r;:'lr ... ""-~"-~~":" ... _ ..... A,...._c..·u:.~:·.:.. ... _·, · ~· -·.L-W> ....... ,A .... 

APPENDIX 10 (continued) 

Dose Adrenal• lfldneya Tl'wtea 
'fiX1/'kg/ Ani.aal Body Brain Heart LiVf'r Lunqa Spleen 
day/ No. Weight 
Sex L R L R L R 

4504 661 272 0.012 o.ou 1.88 CI.8S 0.89 0.86 10.07 1.44 0.57 1.8J J.88 

662 275 0.019 0.019 1.92 0.84 0.88 0.90 10.72 1.17 0.56 1.89 1.89 

663 317 0.023 0.021 1.90 1.03 1.1~ 1.08 12.33 1.50 0.67 2.03 2.08 

664 281 0.020 0.020 1.94 0.92 0.98 1.06 10.95 1.47 0.63 2.0~ 2.l!6 

66S 286 0.017 0.019 1.90 0.90 0.98 0.87 10.35 . 1.31 0.63 1.87 1. 91 

666 281 0.018 0.019 1.88 o.8o 0.94 0.90 10.33 1.37 0.59 1.94 1.94 

667 267 0.021 0.021 1.79 0.82 0.89 0.90 9.29 1.61 0.56 1.68 1.81 

668 268 0.021 0.019 1.84· 0.87 0.94 0.93 10.18 1.37 0.58 1.84 1.74 

669 290 0.022 0.02S 1. 9: 0.82 0.99 0.97 10.07 1.29 0.64 1.91 1.89 

670 272 0.025 0.025 1.89 0.92 0.92 0.91 ... 66 1.29 0.53 2.01 2.00 

Vol 

2 

67l 222 0.016 0.014 1.81 0.70 0.76 0.76 8.04 1.08 0.46 1.84 1. 70 

672 261 0.022 0.020 1.71 0.89 l. 00 1. OS 9.84 1. 27 0.57 1.93 1. 87 

673 268 0.018 0,020 1.87 0.90 0.92 0.95 10.68 1.32 0.62 1.96 1.98 

674 - 290 0.024 a 1.92 0.89 1.02 0.99 12.66 1.44 0.63 2.08 2.03 

675 288 0.022 0.021 1.90 0.89 1.06 1.04 11~29 1.28 0.53 l. 97 1.90 

676 261 0.018 0.021 1.93 0.95 0.99 1.02 11.32 1.29 0.54 1.95 1.90 

677 243 0.026 0.027 1.77 0.83 0.80 0.85 9.54 1. 32 0.49 l. 77 1.77 

678 225 0.022 0.018 1.83 0.69 0.82 0.81 8.17 1.06 0.55 1.83 1. 75 

679 281 0.020 0.012 1.84 o.8s 0.91 0.89 10.69 1.38 0.54 b 1.98 

680 269 0.021 0.019 1.87 0.84 0.91 0.94 10.28 1.27 0.54 1.96 1.86 

I 
Mean 270.9 0.0199 1.86S 0.860 .0.935 10.323 1.327 0.572 1.904 

S.D. . 22.0 0.0036 0.05'1 0.077 0.085 1.137 0.132 0.053 0.102 
----

a • Da.aqed at autopsy 

b • Omitted from mean - probably erroneous data 



APPENDIX 10 (continued) 

Dose Adrenal a ltidneya 
atllk91 Anilllal lllody 

Brain Heart day/ No. We1qht 
Sex L R L R 

135M' 681 28!1 0.018 0.01~ 1.89 0.89 0.85 0.90 

682 281 0.019 0.018 1.85 0.88 0.91 0.91 

683 260 0.018 0.017 2.03 0.82 0.90 0.88 

684 268 0.025 0.019 1. 94 0.85 0.95 0.92 

685 287 0.019 0.020 1. 88 0.87 1.02 1. 02 

686 280a 0.023 0.02. 1. 84 0.86 0.98 0.96 

687 221 0.016 0,016 1. 76 0.66 0.75 o. 73 

688 224 0.022 o.on 1. 81 0,8) 0.82 0.86 

689 297 0.016 0.017 1.95 0.97 1.02 0.98 

690 297 0 020 0.020 1.84 0.89 1.00 0.95 

691 259 0.018 0.018 I 1.90 0.76 0.81 0.82 

692 258 0.027 0.023 1.90 0.89 0.96 0.92 

693 247 0.015 0.011 1.88 0.81 0.88 0.86 

694 292 0.020 0.018 1.90 0.!18 1.02 0.98 

695 243 0.017 . 0.016 1.82 0.84 0.82 0.87 

696 254 0.024 0.020 1.89 0.85 0.89 0.84 

697 261 0.017 0.018 1.80 0.80 0.82 0.86 

698 264 0.018 G.OHi 1. 90 0.82 0.95 0.93 

699 . 259 0.015 0.017 1.89 0.78 0.94 0.88 

700 286 0.021 0.016 1. 90 0. 11 2 0.97 1. 07 

Mean 266.4 0.0187 1.879 0.844 0.910 

S.D. 22.3 0.0031 0.059 0.065 0.077 

a • PM room we1qht mia»inq - HAM weiqht used 

-, 

Liver Lunqa Spleen 

10.57 1. 39 0.58 

9.72 1.19 :1.57 

10 •. 34 1.13 0.45 

9.67 1. 53 0.51 

12.46 1.34 0.62 

11.34 1.37 0.56 

7.99 1. 35 0.66 

9.17 1.15 0.49 

10.61 1.43 0.64 

10.18 1. 34 0.63 

8.47 1.20 0.51 

10.43 1.47 0.52 

8.90 1.16 0.53 

11.57 1. 34 0.59 

9.41 1.13 0.51 

9.59 1.15 0.53 

9.02 1.! 8 0.49 
10.57 1.16 0.54 

9.48 1.26 0.54 

12.14 1.47 0.60 

10.082 1.287 0.554 

1.177 0.131 0.057 

Testes 

·L R 

1.99 1. 93 

1. 91 1. 85 

1. 94 1. 83 

1.98 1 94 

1.95 1. 94 

2.08 1.92 

1. 71 1. 64 

1. 75 1. 74 

1.98 1.88 

2.12 2.00 

1.85 1.86 

1.99 1. 92 

1.86 1. 20 

1. 76 1.9C 

1. 77 1. 83 

1.89 1. 75 

1.89 1. 92 
2.01 1. 97 

1.85 1..76 

2.02 2.02 

1.878 

0.152 

I 
I 
I 

I 

I 

' 

Vj 
C> ...,., 
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APPENDIX 10 (continued) 

Dose Adrenal a Jtidneys Testes 
J/119/kg/ Ani.JIIal Body Brain Spleen 
day/ No. Weiqht Hea~:t Liver Lunqs 

Sex L R L R L R 

4000d 701 253 0,018 0.017 1.86 . o. 74 o.8s 0.80 9.25 1.83 o.ss 1.81 1. 84 

702 284 0.020 0.019 I 1.92 0.85 0.90 0.90 9,6S 1.25 0.58 2.13 2.08 

703 258 0.017 0.017 1.92 0.84 0.90 0.93 10.52 1.17 o.s8 1.85 1.84 

704 271 0.019 0.016 1.88 0.93 0.96 0.96 11.22 1.56 ·o. sg 1.87 1.87 

70S 265 0.018 0.015 1.85 0.83 0.93 0.87 10.26 1.29 0.55 2.00 1.94 

706 273 0.016 o.o1i 1.91 0.81 0.96 0.93 10.44 1.33 0.60 1. 94 . 1.!13 

707 260 0.020 0.018 1.86 O.tiCi 0.87 0.82 9.54 1.35 0.52 1.96 1.93 

708 250 0.02;). a 1.85 0.84 0.91 0.90 8.89 1.21 o.so 1.94 1. 89 
\H 

709 266 0.014 0.012 1.82 0.80 0.83 0.88 9.37 1.21 o.ss 1. 83 1.80 ~ 
710 244 0.019 0.016 1.81 0.76 0.85 0.81 9.08 1.06 0.48 1.87 1.83 

711 .275 0.019 0.021 1.91 o. 9:! 0.97 0.89 11.07 1.39 0.62 1.97 1.98 

712 235 0.017 0.018 1.79 0.76 0;86 0.82 11.77 1.11 1).50 1. 78 1. 70 

713 254 0.018 0.011 1.88 0.73 0.87 0.90 11.18 1.32 0.51 1.87 1. 81 

714 244 0.024 . 0.019 1.88 0.79 0.83 0.78 8.11 1.10 0.48 1.95 1. 94 

715 248 0.021 0.0!9 1.91 0.84 0.89 0.91 11.12 1.15 0.50 1.83 1.83 

716 242 0.021 0.021 1.91 . 0.79 0.85 0.88 9.89 1.28 0.45 l. 97 1. 91 

717 261 0.015 0.014 1.91 0.82 0.89 0.89 9.75 1.25 0.54 1.84 1.80 
! 

718 240 o;o2o 0.017 1.81 0.75 0.&7 0.89 8.99 1.15 0,49 1. 82 1. 78 

719 .253 0,019 0.018 1.90 0.85 0.85 0.80 8.67 1,1-6 O.SJ 2.02 1.90 

720 266 0.018 0.016 1.92 0.88 0.96 C.97 10.57 1.25 0.59 l. 94 1.83 

Mean 257.1 0.0178 1. 875 0.817 0.883 9.969 1.271 o;s36 1. 891 

S.D. 13.1 0•0026 0.042 o.oss o.oso 1.001 0.175 Or047 0.086 
~- ----------- -------- - -~ 

-----

a • Damaqed at autopsy 

.. ·" ; .... · .. ,.,:·.··:J.;~.-"'!:..-·,, ''t.?.:,:.."'~'·..: .. .,.·J~·-,,-:~ .1".1-,5-' )('-~~:'\ ... ._., ~:,):,., .~ ... , .... .._, 
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ooae Adrenal a 
fll91k9/ AniJIIal Body 
day/ No. Weiqht 
Sex L R 

09 722 167 a 0.021 

723 167 0,030 0.029 

724 166 0.026 0.025 

725 159 0.022 0.024 

726 146 0.018 0.017 

727 162 0.017 0.020 

728 161 0.025 0.022 

729 . 183 0.025 0.024 

730 144 0.018 0.018 

731 186 0.016 0.019 

732 159 0.019 0.019 

7j3 168 -0.023 0.024 

734 185 0,018 0.019 

735 161' 0.025 2.020 

736 160 a 0.025 

737 169 0.026 0.023 

738 175 0.020 0.020 

739 171 0.020 0.020 

740 163 0.021 0.023 

Mean 165.8 0.0217 

S.D. 11.2 0.0034 

a • Damaged at autopsy 

- -

APPENDIX 10 (continued) 

Females 

Kidney a· 
Brain Heart Liver 

L R 

1.69 0.59 0.63 0.44 . 5.02 

1. 73 0.64 0.68 0.68 5.89 

1. 74 0.59 0.62 0.64 5.01 
1.75 0.55 0.56 o.58 4.69 

. 1.61 0.52 0.56 0.54 4.57 

1.76 0.59 0.68 0.65 5.12 

1.68 0.60 0.62 0.60 5.00 

1. 76 0.61 0,69 0.71 5.78 

1.66 0.51 0.59 0.57 4.63 

1. 74 0.66 0.68 0.68 6.85 

1.70 O.S5 0.57 0.57 5.40 

1.60 0.57 0,63 0.64 6.15 

1.71 0.62 0.71 0.70 7.29 

1. 71 0.64 0.61 0.60 5.40 

1.64 0.58 0,63 0.59 6",95 

1.74 0,55 0.63 0.60 5.07 

1. 71 -0.62 0.61 0.62 6.00 
1.66 0.60 0.61 0.59 5.64 

1. 79 0.65 0.63 0.62 4.82 

1.704 0.592 0.625 5.541 

0.052 0.042 0.045 0.811 

-

Lungs Spleen 

1.02 0.44 

o.85 0.41 

0.86 0.38 
0.79 0.37 

0.72 0.36 

1.18 0.45 

1.16 0.39 

0.95 0.49 
0.72 0.40 

1.18 0.46 

0.83 0.38 

1.09 0.37 

1.06 0.41 

0.92 0.36 

0.91 0.48 

0.84 0.41 

0.99 0.40 
0.97 0.40 

0.93 0.44 

0.946 0.411 

o.143 1 0.03:J 

-

Ova:ies 

L R 

0.022 0,023 
0,035 0.040 
0.024 0.040 
0.024 0.035 
0.023 0.021 
0.029 0.027 
0.027 o.o:8 
o.o:u 0.024 
o.r.l8 0.029 
0.028 0.027 

0.02~ 0.026 

0.029 0.026 
0.027 0.030 
0.019 C.027 

. 0.030 0.030 
0.043 0.022 

0.025 0.027 
0.023 0.019 
0.026 0.024 

0.0273 

0.0054 

i 

....., 
0 
Vl 



Dose Adrenal• 
'rttq/kg/ Anilllal Body 

day/ No. Weight 
Sex L R 

so~ 741 181 0.029 0.027 

742 157 0.025 0.024 

743 171 0.024 0.025 

744 162 0.025 0.023 

745 167 0.025 0.021 

746 167 0.015 0.019 

747 161 0.027 0.031 

748 171 0.029 0.025 

749 171 0.025 0.025 

750 171 0.020 0.021 

751 165 0.026 0.1'26 

752 156 0.031 0.025 

753 166 0.024 0.021 
754 179 0.029 0.~27 

755 166 0.025 0.030 

756 158 0.029 0.022 

757 169 0.026 0.025 

758 169 0.040 a 
759 180 0.026 0.01~ 

~60 146 0.018 0.017 

Mean 166.7 0.0250 

S.D. 8.5 0.0044 

a • Damaged at autopsy 

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

APPENDIX 10 (continued) 

Kidneys 

Brain Heart 
L R, 

1.80 0.61 o. 73 0. 72 

1.81 0.59 0.64 0.64 

1.78 0.62 0.70 0.69 

1. 79 0.59 0.71 0.72 

1.81 o.s8 0.62 0.61 

1. 77 0.59 0.67 0,67 

i.80 0.58 0.66 0.67 

1. 77 0.64 0.64 0.65 

1.70 0.60 0.61 0.60 

1. 75 0.54 o.s8 o.s8 

1.81 0.60 0.69 0.65 

1.60 0.62 0.61 0.60 

1.74 0.58 0.68 0.65 
1. 77 0.68 0.70 0.68 

1.67 0.60 0.62 0.62 

1. 75 0.57 0.64 . 0.64 

1.70 0.55 0.62 0.62 

1. 74 0.57 0.58 o.ss 

1.8" 0.65 0.66 0.65 

1.68 0.72 0.62 0.61 

1.739 0.604 0.645 
0.103 0.043 0.043 

Liver Lungs Spleen 

6.40 1.02 0.47 

5.29 0.82 0.40 
6 •. 59 0.94 0.43 

6.56 0.90 0.39 

5.10 0.96 0.44 

5.32 0.08 0.42 

6.~ 0.93 0.44 

5.02 0.92 0.42 

5.60 0.99 0.39 

5.86 0.77 0.35 

5.58 0.86 0.41 

5.38 0.86 0.40 

6.04 0.88 0.41 
5.69 1.01 0.48 

5.97 0.94 0.40 

6.11 0.88 0.40 

5.31 0.91 0.40 

4.86 1.00 0.40 

5.45 0.90 0.53 

5.94 o.85 0.38 

5.717 0.911 0.418 

0.521 0.065 0;040 

Ovaries 

L R 

0.043 0.041 
0.037 0.022 

0.028 0.021 

0.023 0.031 

0.024 0.030-

0.025 0.020 

0.033 0.036 
0.028 0.029 

0.031 0.030 

0.032 0.026 

0.033 0.027 

0.026 0.027 

0.036 O.OJ2 
0.023 0.034 

0.025 0.023 

0.026 ·0.029 

0.020 0.023 

0.037 0.026 

0.037 0.031 

0.017 0.020 

0.0286 

0.0061 I 

VI 
c:: 

"' 



.APPENDIX 10 (continued) 

IX!se . Adrenal• ltidney• 

mqfkg/ Animal · Body Brain Heart 
day/ No. Wei9ht 
Sex L R L R 

1159 761 152 0.026 0.025 1.72 0.51 0.57 0.60 

762 173 0.022 0.020 1. 74 0.59 0.65 0.69 

763 166 0.029 0.029 1.78 0.57. 0.67 0.65 

764 166 0.025 0.025 1. 76 0.58 0.64 0.59 

765 lf.3 0.024 0.025 1.80 0.57. 0.70 0.67 

766 153 0.021 0.021 1.81 0.59 0.61 0.62' 

767 151 0.027 0.020 1.70 0.58 0.61 o .• 62 

768 182 0.033 0.030 1.78 0.66 0.74 0.69 

769 162 0.027 0.025 1.71 0.58 0.60 0.56 

770 171 0.029 0.023 1.78 0.58 1 0.67 0.65 

/71 173 0.025 0.027 1.15 0.64 0.66 0.67 

772 170 0.029 0.028 1.82 0.66 0.70 0.74 

173 157 0.027 0.028 1.79 0.56 0.64 0.62 

774 163 ·o.o33 0.028 1.75 0.60 0.65 0.67 

775 169 0.028 0.026 1.78 0.60 0.68 0.68 

776 160 0.025 0.025 1.81 0.57 0.61 o.5~ 

777 168 0.029 0.026 1.72 0.57 0.61 0.61 

778 174 0.023 0.024 1. 78 0.59 0.69 0.65 

779 1!!0 0.032 0.029 1. 82 0.58 . o. 70 0.68 

780 167 0.032 0.025 1. 81 0.61 0.68 0.69 

Mear. 166.0. 0.0264 1.771 0.590 0.650 

s. rJ, 8.6 0.0033 0.038 0.034 0.045 
- ---~-

a • omitted from mean due to erroneous data 

Liver LUnC)s Spleen 

~.86 0.78 0.37 

5.02 0.96 0.43 

6.09 0.88 o.ti5 

5.24 0.98 0.38 

5.53 .0.95 0.39 

5.11 0.8:! o. 42 

4.87 0 86 o. 43 

6.25 !.01 0.48 

5.72 0.86 0.38 

6.53 0',97 0.44 

6.65 0.90 0.41 

6.:7 0.99 0.43 

:,.48 1.07 a 

6.31 0.93 0.40 

6.90 0.77 0.38 

5.45 0.85 0.42 

5.36 r.o5 0.45 

6.37 0.88 0.40 

6·.60 0.91 0.42 

6.53 1.04 0.40 

5.901 0.923 0.415 

0.668 0.087 0.029 

Ovaries 

L· R 

0.027 0.031 

0.030 0.028 

0.045 0.046 

0.020 0.016 

0.029 0.044 

0.021 0.020 

0.029 0.029 

0.034 0.029 

0.024 0.029 

0.030 0.028 

0.020 0.034 

0.023 0.043 

0.025 0.030 

0.032 0.0'31 I 
0.029 0.07.8 

0.029 0.023 

0.030 0.036 

0.034 0.030 

0.031 0.033 

0.027 0.033 

0.0298 

0.0067 

\.H 
0 
'J 



APPENDIX 10 (continued) 

Dose Adrenal a ltidneys Ovaries 
mqfktj/ Anilllal Body Brain Heart Liver LUnCJS Spleen 
day/ No. WeiCJht 
Sex L R L R L R 

2709 781 162 0.032 . 0,034 1. 79 0.59 0.65 0.67 6.02 0.92 0.41 0.035 0.036 

782 165 0.030 0.027 1.72 0.62 0.68 0.68 5.63 0.93 0.49 0.027 0.029 ! 

783 169 0.029 0.023 1.83 0.61 0.68 0.68 6.22 0.88 0.44 0.026 0.031 

784 164 0.039 0.030 1. 75 0.59 0.67 0.66 5.62 1.02 0.38 0.031 0.036 

785 167 0.021 0.021 1.75 0.53 0.58 0,58 4.ea 0.95 0.39 0.012 0.(130 
I 

I 

786 164 0.028 0,029 1.82 0.59 0.68 0.67 5.74 0.94 0.44 0.034 0, 032 I 

787 158 0.~20 0.020 1.76 0.59 0.60 0.56 5.87 1.27 0.40 0.017 o.o25 I 

788 169 0,029 0.023 1.76 0.62 0.69 0,67 5,65 0.94 0.47 0.021 0.034 1 

789 152 a 0.024 1. 73 0.56 0.60 0.63 5.27 0.86 0.40 0.024 0.026 

790 120 0.012 0.009 1. 71 0.45 0.46 0~48 3.66 0.82 0.25 0.013 0.011 ! 

~ 

~ 

791 156 0.024 0.021 1.83 0.53 0.61 0.62 5.30 1.00 0.40 0. 0:?1 0.022 

7:12 159 0.028 0.025 b 0.54 0.63 0,63 5.26 1.28 0.44 0.021 0.028 i 

793 160 0.020 0.023 1.74 0.57 0.60 0.58 5.59 0.93 0.37 0.028 0,020 

794 142 0.020 0.020 169 0.41! . 0.58 0.58 4.59 0.81 0.36 0.029 0.030 

795 172 0.029 0.036 1.79 O.b6 0.69 0.71 6.63 1.18 0.42 O.C/29 0.029 

796 179 0.028 0.017 1.82 0,63 0.72 o. 77 6.49 0.98 0.42 0.028 0.032 

797 1F:l 0.018 o. 0,.6 1."78 0.58 0.65 0.62 6,13 0,92 0.42 0.032 0.027 ! 

798 153 0.023 0.023 1.81 0.57 0.62 ·o.61 5.55 0.94 0.44 0.027 0.030 i 
799 161 0.015 0.017 1. 75 0.58 0.62 0,60 5.62 0.89 0.43 0.027 0.023 

BOO 180 0.030 0.027 1.81 0.57 0.67 0.64 7.42 0.92 0.45 0.042 0, 034 I 

Mean 160,8 0,0242 1.771 0.573 0.633 5.646 0.969 ~·4~1 I 0.0272 

s.o. 13.0 0.0064 0.043 0.050 0.059 0.796 0,130 0.050 0.0067 
----- - --- -

a·• Dama9ed at autopsy 

b • Omitted from mean due to erroneuous data 



~~I?.!LJ.!l~n.l_~ut-d I 

Dose Adrenal• 
""J/Ir.9/ An1Nl lody Ira in Heart 
day/ No. Weiqht 
SPX . L R 

f>20o;' 1101 163 0.011 0.01!> 1.75 0.55 

1102 172 0.02a 0.02" 1.77 0.62 

803 160 0.0)2 0.030 1. 84 0.61 

1104 IS8 0.027 0.024 I. 76 0.55 

805 151 0.019 0.011 1.69 0.48 

806 164 0.024 0.{122 1.82 C.5S 

807 148 o.ou O.OlO 1.77 o.ss 

808 160 b 0.022 l. 78 o.so 

!IO'l 166 0.019 0.019 1 •. as 0.!>'> 

810 1411 0.020 0.011 1.67 O.S9 

1111 143 0.017 0.020 1.68 0.49 

812 159 0.026 0,024 1.!11 O.S6 

813 147 o. 011 0.030 1.79 0.56 

I 814 147 0.014 0.014 1. 79 0.48 

81S lSI 0.022 0.022 1.65 0.5S 

816 173 0.0]3 0.028 1. 73 0.61 

817 168 0.027 0.026 1.75 0.59 

818 182 0.029 0.027 1. 78 0.6) L ... 1H 0.026 0.019 1.7l 0.5) 

. 820 168 b 0.028 1.78 0.61 

~an 159.0 0.0231 l. 760 o.S58 

o. 10.6 0.0060 o.oss 0.046 

a • Accidentally recorded to incorrect number of d.p. 

b • DaiiiAqed at autopsy 

IUdneys 

L R 

0.68 0.65 

0.61 0.61 

0.67 0.68 

0.62 o.sq 
O.S7 0.54 

0.60 0.62 

0.6S 0.62 

0.67 0.6S 

0.65 0.65 

0.60 0.56 

0.60 O.S6 

0.64 0.66 

0.67 o. 7l 

0.54 0.5S 

0.6S 0.64 

0.70 0.69 

0.66 0.66 

0.75 0.75 

0.61 0.60 

0.7! 0.68 

0.639 

0.053 

Liver 

. 6. 2!. 

7 29 

6.20 

6.20 

4.59 

6.10 

s.ss 

S.02 

5.33 

5.91 

S.31 

5.72 

5.11 

4.70 

s.S9 

6.35 

6.52 

6.88 

4.')1 

6.52 

5.813 

0."148 
-

ovaries 
Lunqs Spleen 

L R 

. 0.~1 O.H 0.032 0.027 

1.17 0.45 0.04 4 0.03a 

t.OO 0.42 0.026 0.040 

o.8·'l 0.38 (1.028 0.019 

0.83 0.39 0.016 0.024 

0.90 !l.O 0.037 0.03S 

0.98 0.42 0.0)) 0.036 

0.89 0.42 0.021 0.036 

1.08 0.39 0.028 0.025 

0,94 0.39 0.032 0.023 

0. 77 o. 32 0.012 0.020 

1.02 0.41 0.020 0.026 

1.06 o. 41 O.OJO 0.028 

LOS 0.14 0.015 0,019 

:. 01 0.41 o.n3o 0.021 

I. 18 0.47 O.C30 0.038 

0.')6 0.47 0.025 C.027 

LOS 0.48 0.032 0. 034 

0.77 0.39 0. 022. 0.018 

0.80 0.42 0.032 0.048 

0.964 0.413 0.0279 

0.118 0.041 0.001.3 

':r ............ Jf ·~'~.'7.',~,.\ ..... ~.".."'f r,-,,~~r·\-.,.4~· 
• .. ~.~. •, 't ·: ,·: •• •• •· •• ··\ './'~ ·'. t" ,· .. ·: •• •• • 

VI 
0 
~ 
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DoH ~renal• 

.-q/'*.91 Anlasl eoc!y 
day/ No. tfelq.lt 
Sex L ll 

I 1!>00~ 821 1)0 0.022 0.022 

822 141 o.ou 0.017 

824 162 0.02S 0.022 

82S 1S5 0.026 • 
826 144 0.024 a 

827 l]S 0.02) 0.019 

828 144 0.028 0.024 

829 ll~ o.ou o.ou 

8l0 121 o.ou 0.01S 

831 1 S2 O. O.tl 0.014 

au 144 0.027 . 0.026 

8)-) 146 0.026 0.024 

8]4 11(. O.C40 0.024 

us 172 0.023 0.021 

136. • 148 0.02S 0.025 

8)7 132 0.022 0.019 

Ill 1S4 o.ou 0.014 

839 142 0.021 0.016 

840 lS1 0.022 0.022 

..... " 146.1 0.0217 

s.o. l).2 0.0051 
'-

a • Oaaaqed at_ autop1y 

APPENDIX 10 (continued) 

Jtldney1 

araln Heart Liver 

L R 

1.64 0.48 0.!>6 0.!>2 5.C,3 

1.67 0.47 0.54 0.56 4.69 

1.82 O.S7 0.66 0.69 5.66 

1.76 0.~7 ,).6!> 0.66 6.36 

1. 77 o.so 0.65 . O.S9 S.18 

l. 74 o.ss 0.60 0.6) 4.61 

1. 78 0.54 0.63 0.62 5.70 

l. 74 0.46 O.Sl ~.S4 4.07 

l. 70 0.43 O.S2 . o.so 3.82 

1. 70 O.S2 O.S8 o.s9 5.89 

1.79 0.61 0.62 O.S9 5.46 

1.73 0.47 0.53 O.S3 4.81 

l. 90 0.58 o. 74 0.~9 7.21 

1.80 0.63 0.69 o.1n 6.34 

1.74 O.S3 0.68 0.64 5.28 

1.74 0.46 O.S4 O.S2 •• 37 

1.80 O.S1 O.S5 0.56 5.29 

1.76 0.50 0.55 0.56 5.44 

t. 74 0.55 0.61 0.65 5.56 

1.754 0.52) . 0,601 5.330 

0.058 0.055 o.ou 0.~27 

Lunq1 Spleen 

0.71 0.34 

l. 22 0.35 

0.98 0.42 

0.96 0.38 

o.a11 0.38 

0.8!> 0.37 

0.95 0.38 

0.93 0.34 

0.87 0.27 

0.91 0.37 

0.97 0.34 

0.83 0.33 

1.00 o. 48 

0.97 0.48 

0.92 0.38 

0.74 0.)1 

1.28 0.37 

0.77 0,38 

0.85 0.4S 

0.925 (1. J7S 

0._141 O.OS3 

Ovllrl'!!l 

L R 

0.020 0.019 

0.019 0.019 

0.029 0.024 

0.024 0.025 

0.017 0.023 

0.011 0.019 

0.019 0.023 

0.014 0.014 

0.021 0.022 

0.019 0.027 

0.02S (..029 

0.018 0.030 

0.020 0.037 

0.020 0.022 

0.041 o.on 
0.017 0.019 

0.011 0.018 

0.016 0.017 

1).020 0.030 

0.0215 

0.0062 

\,H ..... 
0 
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APPENDIX 11 

HMX: 13 Week Toxicity Study in Rats 
Analysis of Ht-1X in Formulat.ed Diets 

,3 Dinitrobenzene (Organic Analytical Standard Grade) DOH 
:hemicals Ltd, Poole, England • 

. cetonitrile (.HPLC Grade) Rathl;>urn Chemicals Ltd, Walkerburn, 
:cot land. 

let hod 

~suitable weight of diet (2.5 g or 5 g) was weighed accurately 
.nto clean glass 8 oz jars. To this was added 1 ml of internal 
;tandard solution (dinitrobenzene in acetonitrile at a suitable 
~ncentrati9n) and 50 ml of acetonitrile as extracting solvent. 
~e jars were shaken mechanically for 1 h then left to settle, 
•referably overnight. A suitable ali~uot was transferred to a 
;ample vial and analysed by HPLC. 

itandard sofutions of HMX were prepared by adding a known 
~ount of HMX (equivalent to that of the group being analysed) 
:o a sample of untreated diet. These were treated with 
.nternal standard solution and extractin9 solvent as described 
:or the formula~ed diet samples. 

'hree quality control samples were included with each batch of 
:est ·samples and standards. For this purpose a solution of HMX 
.n acetonitrile was prepared by ~n independent analyst and 
:hese solutions used by the analyst to spike blank diet samples 
.n exactly the same way as the standards. 

IPLC Conditions 

rnstrument: 

:olurnn: 

iolvent: 

:olow: 

Hewlett Packard 1084B with variable wave­
length detector and automatic sampler. 

100 x 5 mm stainless steel packed with ODS 
Hypersil (5 Jl). 

Acetonitrile:Wate~ (40:60 v/v). 

1.5 ml/min. 
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APPENDIX 11 (continued} 

OVen Temperature: 40°C. 

Wavelenth: 226 nrn. 

Attenuation: 2
5-2

6
• 

Chart Speed: 0.5 ern/min. 
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APPENDIX 12 

Methods and Urti'ts used in L~boratory Investigations 

Haematology 

Parameters 

Haemoglobin: (rib) 

Total Red Blo',t 
Cell Coun~: : ,. / ) 

Packed Cell 
Volume: (PCV) 

Absolute Values: 

Mean Cell 
Volume: (MCV) 

Mean Cell 
Haemoglobin: 
(MCH) 

Mean Cell Haemo­
globin Concen­
tration: (MCHC) 

Reticulocyte 
Count: 

Total White Blood 
Cell Count: (WBC) 

Differential White 
Cell Count: 

Hepato Quick: 
(Boehringer) 

Method 

Drabkin, D.L. and Austin, J.H. 
J. Biol. Chern., 98, 719, (1932) • 

Units 

g/dl 

Coulter Counter~ Coulter 
Electronics Ltd. · x 1012;1 

Modified Strumia, M.M. et al, 
Amer. J. Path., 24, 1016, 0954). % 

fl 

Haematological Slide Rule 
pg 

g/dl 

V~sual appraisal using new 
methylene blue vital staining. \ 

Coulter Counter, Coulter 
Electronics Ltd. x 10911 

Visual appraiEal of stained 
film. (l".~y-Gnmwald and 
Giemsa Stain.) x 10911 

Tryding, N.u.a., Farmakoterapai, 
25, 27, (1969). sec 
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Clinical Chemistry 

Parameters 

Urea: (BUN) 

G1ucose: 

Aspartate Trans­
aminase: (GOT) or 
(AST) 

Alanine Trans­
aminase: (GPT) or 
(ALT) 

Lactate Dehydro­
genase: (LDH) 

Sodiu.'n: (Na) 

Potassium: (K) 

Total Prot.ein: 

Albumin: 

Alkaline 
Phosphatas~: (AP) 
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APPENDIX 12 (continued) 

Method 

Karmen, A., J. Clin. Invest., 
34, 131, (1955). Adapted for 
centrifugal analysis. 

Barthelmai, w. and Czok, R., 

Units 

mmol/1 

Klin. Wochschr., 40, 585, (1962). mmol/1 

Enzyme Commission of.the German 
Society for Clinical Chemistry. 
z. Klin. Chern. Klin. Biochern., 
10, 281, (1972). Adapted for 
centrifugal analysis. IU/1 

Enzyme Commission of the German 
Society for Clinical Chemistry. 
z. Klin. Chern. Klin. Biochem. 
10, 281, (1972). 'Adapted for 
centrifugal analysis. IU/1 

Enzyme Commission of the German 
Society for Clinical Chemistry. 
z. Klin. Chern. Klin. Biochem., 
10, Jg., 281-291, (1972). 
Adapted for centrifugal analysis. IU/1 

I.L. flame photometer 

I.L. flame photometer 

Henry, R.J., Sobel, c. and 
Berkman, s., Anal. Chern., 29, 
1491, (1957). Adapted for­
centrifugal analysis. 

Rodkey, F.L., Clin. Chern.,· 11, 
478, (1965) 1 Dow, D. and Pinto, 
P.V.C., Clin. Chern., 15, 1006, 
(1969). -

Enzyme Commission of the German 
Society for Clinical Chemistry. 
z. Klin. Chern. Klin. Biochem., 
10, 251, (1972). Adapted for 
centrifugal analysis. 

mmol/1 

mmol/1 

g/1 

g/1 

IU/1 
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APPENDIX 12 (continued) 

-Urinalysis 

Parameter Method 

pH: Boehringer.BM8 Test Strips 

Specific Gravity: Refractometer 

Protein: 

Glucose: 

JCetones: 

Blood: 

Bilirubin: 

Urobilinogel': 

Microscopy: 

Boehringer BM8 Test Strips 

Boehringer BM8 Test Strips 

Boehringer BM8 Test Strips 

Boehringer BM8 Teet Strips 

Boehringer BM8 Test Strips 

Boehringer Test Strips 

Urine samples cvntrifuged at 1,900 rpm 

10 min and spun deposit examjned·for: 

epitpelial cells (E) 

crystals (CR) 

white blood cells (W) 

erythrocytes (R) 

organi,;ms (0) 
casts (C) 

abnormal constituents (A) 

for 

For the sake of clarity only the initials 

E, CR, W, R, o, C and A are us~d in the 

tabl~s of results. 

tm Scoring for qualititative urine tests is: 

·o • negative 
1 • trace amount 
2 a small amount 

3 • large amount 

Colour: Y • yellow 
G • green 
P • pale 
o • dark 
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