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l Abstract 

~ice were fed diets containing HMX for 13 weeks. 
males were 0, 5, 12, 30, 75 or 200 mg HMX/kg/day. 
'received 0, 10, 30, 90, 250 or 750 mg HMX/kg/day. 

Dose levels for 
Female mice 

Mortalities attributable to HMX at 200 mg HMX/kg/day amongst males 
and at 250 and 750 mg HMX/kg/day amongst females. Occasional 
deaths at lower dose levels were of uncertain aetiology. 

No marked effects on body weight were noted although food 
consumption was reduced amongst higher dosed males and females. 

There werP. slight but equivocal changes in haematolog~cal and 
clinical chemical observations. 

Neither gross autopsy nor histopathology revealed any findings 
likely to be associated with the administration of HMX",>· 
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SUMMARY 

The objective of this study w~s to obtair. information on the 
toxic effect of Octahydro-1,3,5,7,tetranitro-1,3,5,7-tetra
zocine (HMX) when administered via the diet for 13 weeks. 

Five groups of 20 male B6C3Fl mice were dosed with concen
trations of HMX in diet to give dose levels of 5, 12, 30, 75 
or 200 mg/kg/day for at least 95 days. Five groups of 20 
female B6C3Fl mice were similarly dosed at levels of 10, 30, 
90, 250 or 750 mg HMX/kg/day. In addition 20 male and 20 
female mice received untreated diet and acted as controls • 

All animals which died or were killed in extremis were 
necropsied. All surviving animals were k~lled and necropsied 
after completion of 13 weeks of treatment. 

The results can be summarised as follows:- . 

Mortality: 

Males Females 
mg HMX/kg/day mg HMX/kg/day 

0 5 12 

No. of 0 0 0 
Deaths 

' 0 0 0 
Mortality 

Clinical Signs: 

Body Weight: 

Food Consumption: 

30 75 200 0 10 30 90 250 7~0-

1 2 13 1 0 1 0 12 20 . 

5 10 65 5 0 5 0 60 100 

Possible slight increase in excitability 
in top dose males and females, largely 
masked by general excitability of B6C3Fl 
mice • 

No marked effect on body weight was noted 
in either sex. 

Reduced food consumption in male micE 
receiving 75 or 200 mg HMX/kg/day and in 
female mice receiving 750 mg HMX/kg/day. 

Water Consumption: No intergroup differences in water 
consumption were noted. 

Achieved Dosage: This was considered to fall within accept
able limits • 



Ophthalmoscopy: 

2 

No -lesions were seen which could be 
attributed to dosing with HMX. 

Laboratory Investigations 

Haem:1tology: No dose-related trends were noted in male 
mice. .A slight reduction in haemoglobin 
concentration and slight increases in white 
blood cell and lymphocyte counts were seen 
in female mice receiving HMX. 

Clinical Chemistry: Glucose concentration, alanine amino
transferase an<$ alkaline phosphatase 
values were all slightly depressed in male 
mice receiving HMX. Female mice receiving 
HMX also showed a slight depression in 
alkaline phosphatase levels. · 

Urinalysis: Male mice receiv~ng HMX produced slightly 
more acidic urine of lower specific gravity 
than controls. Female mice receiving HMX 
produced urine of slightly higher specific 
gravity than controls. 

Terminal Studies 

Organ Weights: A slight increase in the absolute and 
re1.ative brain weights of male mice receiv
ing HMX was noted. Female mice receiv.ihq 
HMX also sho~~d a slight increase in 
absolute brain weight compared with controls. 
Absoiute and relative spleen weights were 
slightly reduced in female mice receiving 
HM:: •• 

Gross and Histo- There were nn dose related findings. 
patholoqy: 



3 

INTRODUCtiON 

Octahydro-1, 3 ,_5, 7-tetranitro-1, 3, 5, 7-tetrazocine (HMX) is 
found in the wa!Jte-water effluent as a byproduct in production 
of the laigh explosive RDX. This 13 week dietary study in mice 
forms part of a series of animal toxicity, pharmacokinetic and 
1netabolic studies intended to evaluate the toxicity of HMX. 

The experiment was undertaken at the Elphinstone Research 
Centre of Inveresk Research International Limited, within the 
Modular Animal Maintenance System (HAMS) complex. It was 
started on 16 January 1981 and necropsies were completed on 23 
April 1981. 

The Sponsor for tnis work was US Army Medical Research and 
Development Command. 

All data 9enerated and recorded during this study will be 
stored in the Scientific Archives of Inveresk Research 
International Limited. 

- - - - - - . ~ - - - - - - - - - - - - - - - - - - ---- -- -- -- - - -- --- --- -- ·---- .. -... -..... --. - - . - . - - -. -. - .... 
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MATERIALS AND METHODS 

Test Subst.'ince 

A total of 14.9 kg \dry weight) of HMX was received from the 
Royal Ordanance Factory, Somerset, via Nobels Explosive Company, 
Stevenson ovP.r the period 27 June 1980 to 2 February 1981. The 
test compound was supplied wetted with 15.25% water and was a 
grey paste. Prior to use, igdividual 50 g lots were dri~d in a 
water jacketed oven at 85-90 C until cor.star.t dry weight was . 
achieved. The white powder obtained from this process was 
sieved through a nylo~ mesh before use. 

Methods· 

Design C~nditions 

Ani:nals 

Three hundred and twenty six B6C3F1 ·mice, divided equally 
by sex were obtained from Charles River Limited, Wilmington, 
Massachusetts, U.S.A. on 7 January 1~81. They were ordered 
in the weight range 12-15 g on arrival. 

One hundred and forty m~les and 140 females were allocated 
to treatment groups and were allowed 9 days acclimatisation 
before treatment began. One mdle and 2 females were re
placed before treatment began and the excess animals dis
carded when dosing started. 

Animal Receipt and Acclimatisation Procedures 

The assessment of animal ~ealth status and suitability for 
use on study occurred in 2 stages: 

(a) Shortly after arrival, 10 animals/sex were subjected 
to pre-experiment acceptance tests (PEAT). PEAT 
involved a clinical examination, necropsy, histo
pathological exam;_nation of major organs a.nd evalu
ation of bacterial and parasitic status. 

Animals were selected for PEAT firstly on the basis 
of clinical examination and secondly at random. 

(b) Upon arrival and throughout the 9 day acclimatisa
tion period animals were assessed for signs of 
disease. Animals suspected of being diseased were 
culled from the study and necropsy carried out. 
During this time 3 animals were replaced • 

... -~ ... ·------· -·-----·--------·-· ....... .......,~ ,__,.~....,....-._.,~ ... J .......... .~ .. •• ·-·-·"·""'·-----...... 1'.-·-----------
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Housing 

Mice were hou3ed in a ~arrier maintained animal room at a 
room temperature normally of 21•c + 2•c and a relative 
humidity of generally between 40% and 70% (both auto
matically controlled), with circa 14 air changes/h. A 
12 h light/dark cycle was controlled by a time switch, 
light hours being 0700-1900 h. Continuous monitoring of 
temperature and humidity was by thermohygrograph. Room 
location wa& at Elphinstone Research Centre within the 
HAMS complex • 

Caging and Cage Sanitation 

Mice were housed one animal per cage in suspended poly
propylene cages (overall dimensions 480 x 150 x 130 mm) 
with stainless steel wire grid tops. Bedding was white 
wood shavings. 

Cages were changed at least once each week. Each cage 
had a polypropylene water bottle (total capacity 300 ml) 
with rubber washer and melamine cap. 

Diet and Water 

During the course of the study tap water and a laboratory 
rodent diet (BP Nutrition (U.K. Limited) Expanded Ground 
Maintenance Diet) were available to the mice ad libitum. 
Typical analyses for both diet and water are presented in 
·Appendices l and 2 • 

Animal Room Sanitation 

Each morning, before other work in the room began, floors 
were mopped with a disinfectant solution (eith~r 1% Tego 
from T.H. Goldschmidt and Company Limited or 3% Hycogen 
fr~m Hy-co Products (Scotland) Limited). ·Each afternoon, 
following 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. 

Distribution of Animals into Treatment Groups 

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

Upon receipt the mice we~e divided into 3 body 
weight ranges and placed into large holding cages. 
The cages to be used during the experiment were set 
up on racks and divided into sequences of 7 cages. 
A set of random numbers was used to assign a male of 
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the lowest ~eight range to the first cage of a 
designated sequence. When all animals from the 
lowest w~ight range had been allocated the highest 
weight range of males was used, followed by the 
middle weight range.-

When the first cage of every sequence contained a 
mouse the process was continued using the second 
cages. This procedure was followed until 140 cages 
contained one male mouse. The process was then 
repeated using female mice and new cages. 

Each mouse was ascribed a treatment group by the use 
of another set of computer generated random number 
sequences. Thus any intergroup environmental 
differences were minimised. 

Animal Identication 

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

Route and D·.1ration of Treatment 

The test c•.:>mpound \ot·as administered orally via the diet 
for a minimum of 95 consecutive days. 

Dose Lev~ls, Treatment and Gr~ups and Animal Numbers 

The dose levels ascribed to each treatment group and 
animal number at the start of the treatment period were 
as follows: 

Group Numbers 

2 5 10 21-35 141-160 
366* 

37-40 
3 12 30 41-60 161-173 

374* 
175-180 

4 30. 90 61-80 181-200 
5 75 250 81-100 201-220 
6 200 750 101-120 221-240 
7 0 0 241-260 261-263 

364* 
265-280 

I an were rep ace by numbers 
364 respectively before treatment began. 
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Animals in Group 7 were intended to add to the background 
data available ~nly on the clinical pathology of B6C3Fl 
mice as this was limited at IRI. Results obtained from 
these investigations are not included in ~his r~port. 

Preparation of Test Diets 

Fresh diets were prepared once each week. The concentra
tion of test compound was adjusted each week to give as 
constant mg/kg/day dose level as possible by prediction 
of the mid-week body weight and weekly food consumption 
for the week in question. Diets were prepared by direct 
admixture of the requisite amount of HMX to untreated 
diet and blending for 20 min in a Winkworth Change Drum 
Tumble Mixer. 

Dietary Sampling 

A 100 g sample of diet from each group/sex was taken and 
retained immediately after diet preparation at the start 

of each week. These samples form part of the study 
archives. In addition, 3 samples each of 10 g were taken 
from each group/sex receiving HMX at the begi·nninq of 
weeks 1, 2, 3, 4, 7, 10 and 13. These samples, together 
with 3 samples of 100 g control diet each sampling, were 
analysed at IRl. 

Observations 

Clinical Signs 

All animals were checked early morning and later 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 
animals. Each animal was given a detaildd physical 
examination for clinical signs or external lesions once a 
week. 

Deaths 

Animals dying during the study were given a ~etailed 
macroscopic examination an9 tissues listed under 'Post 
Mortem Studies' were pre~erved. 

Body Weight 

The weight of each animal was recorded at weekly inter
vals commencing one week before the start of treatment up 

. until the end of treatment. In addition, body weight 
recording was carried out on Day 4 of each of the first.4 
study weeks • 
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Food Consumpti.Q!! 

The quantity of food consumed by each animal was recorded 
once each week commencing one week before the start of 
treatment and up to the enq of 13 weeks dosing. The amount 
of food scattered by ea~h animal was recorded. 

Wa~er Consumption 

Water consumption was assessed by visual inspection of 
the water bottles for any intergroup differences. 

Ophthalmic Examination 

Ophthalmic examinations were carried out on all animals 
using an indirect ophthalmoscope before dosing commenced 
and during Week 13 of dosing. 

Laboratory Investigations 

Haematology 

Blood was taken ·from the orbital sinus of mice lightly 
anaesthetised with ether during Week 12 of dosing. Ten 
mice were selected by computer generated random numbers 
from each group at the following mg HMX/kg/day dose levels: 
0~, 30~, 75~, 200o, 0~, 30~, 90~, 250~, 750~ (survivors 
were used where less than 10). 

The following measurements were carried out on whole blood 
taken into E.D.T.A.~ 

Red cell count 
White cell count 
Packed cell volume 
Haemoglobin concentration 
Differential whi~e cell count 
Reticulocyte count 
Heinz bodies 

Hepato Quick tests were carried out using blood obtained by 
tail snip without anaesthesia. 

Clinical Chemistry 

Blood was collected from the vena cava at termination from 
the same mice bled for haematology. The following measure
ment~ were carried out on plasma taken from whole blood 
collected in heparin. 
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1. Asparate aminotransferase (GOT) 
2. Alanine aminotransferase (GPT) 
3. Alkaline phosphatase (AP) 
~. Lactate d~hydrogenasd ,LDH) 
5. Blood urea nitrogen 
6. Glucose 
7. Albumin 
8. Sodium 
9. Potassium 
10. Protein 

Samples of plasma were kept at circa 4°C and assays carried 
out within 24 h of sa~pling on those parameters which may 
have proved unstable if retained for longer. If insuf
ficient sample was obtained for all assays to be carried 
out, preference was given in the numbered order. 

Urinalysis 

Collection of individual urine samples were made from the 
same animals used for the haematology bleed, after dosing 
the mice with 0.5 ml of distilled water. The collection 
was over a 4 h period of feed and water deprivation during 
Week 13 of dosing. 

The following measurements were carriea out:-

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

Pharmacokinetic Samfling 

During the terminal necropsies blood samples and stomach 
contents were taken from 5 mice seleceed at random from 
each group where possible. It was necessary with female 
animals receiving 250 mg HMX/kg/day to retain any excess 
sample remaining after completion of clinical chemistry 
analyses due to the low survival rate.· 

Whole blood was taken into heparin and the plasma deep 
frozen after separation by centrifugation from the red 
cells. Stomach contents were taken into glass.bottles and 
deep frozen • 
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Termination 

All animals which died or were killed were necropsied. The 

gross diJsection and evaluation was performed by or under the 
supervision of the pathologist allocated to the experiment. 
The necropsy was defined as external examination, including 
body orifices and examination and fixation of all the 
_ follow_ing tissues. -

Adipose tissue (perirenal) 
Adrenals 
Aorta 
Bladder 
Brain 
Bronchial lymph node 
Caecum 
Colon 
Duodenum 
Eyes 
Fallopian tubes 
Femoral bone smear 
Gross lesions 
Heart 
I le·..un 
Jejunum 
Kidneys 
Liver 
Lumbar, sacral and dorsal 

ganglia 
Lungs 
Mammary gland 

Mesenteric lymph node 
Nasal turbinate 
Ovaries 
Pancreas 
Parathyroids 
Pituitary 
Prostate 
Rectum 
Salivary gland (submaxillary) 
Sciatic nerve 
Skin (abdominal) 
Sp~nal cord 
Spleen 
Sternebrae, (plus marrow) 
Stomach 
Submaxillary lymph node 
Testes 
Thigh muscle 
Thymus 
Thyroids 
Trachea 
Uterus 

Femoral bone marrow an1ears were prepared from all animals at 

death, air-dried and fixed in absolute methanol for at le~st 5 

min. 

All tissues and/or organs werP. examined in situ, then dissected 

from the-carcass, re-examined, including cut surfaces, and 
fixed in 10\ neutral buffered formalin (except eyes which were 

preserved in Davidson's fluid). 

Lungs were fixed in their entirety aft•r opening and ~xamining 

the trachea and mainstem bronchi. 

The calvarium was removed and the dorsal nasal bone removed for 

examination of nasal turbinates. 

Other tissues were fixed after slicing to a thickness not 
exceeding 5 mm. 

Distended urinary bladders were opened and examined before 

fixation. Contracted, empty bladders were partially distended 

with formalin and opened and examined after fixation. 
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Liver lobes were sliced, the kidneys cut transversely and the 
cut surfaces examined before fixation. 

The entire mucosal surfaces of the oesophagus, stomach, small 
and large intestines and rectum were opened and examined before 
fixativn. 

Several thoraco-lumbar vertebrae were fixed with the spinal cord· 
in situ. 

All gross lesions were recorded in narrative, descriptive terms, 
·including location, size (in mm), number, shape, colour and 
~exture • 

Carcasses of animals were discarded immediately following 
autopsy and fixat1on of all tissues listed above. 

Processing of Fixed Tissues 

The fixation times were no less than 48 h and not more than 
12 weeks. 

Tissues were trimmed to a ~axi~um thickness of 3 mm for 
processing. 

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 of both right and left l~ngs 
including main-stem bronchi were submitted. 

The spinal cord was sectioned in the thoraco-lumbar region. 

Three cross sections of brain included (a) frontal cortex 
and basal ganglia, (b) parietal cortex and thalamus, and 
(c) cerebellum and pons. 

Hollow organs were trimmed and blocked to allow a cross 
section slide !rom mucosa to serosa . 

Histological Technique 

Tissues were cut at 4-6 ~m thickness and stained with haema
toxylin and eosin (HI E) • 
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Histopathological Examination 

All male animals in the control group and those rece1.v1.ng 
30 or 75 mg HMX/kg/day were examined histopathologically.· 
Female control mice and those receiving 30 or 90 mg HMX/ 
kg/day were similarly examined. In addition, the liver, 
kidneys, spleen and brain from all other animals were 
examined. At the Sponsor's request, groups showing 
extensive mortality were not examined histopatho
lcgiccilly • 

Histopathological examination was defined as histological 
examination of the following: 

Adrenals 
Aorta 
Bladder 
Brain (3 sections 

including frontal 
cortex and basal 
ganglia, parietal 
cortex and thala
mus and cerebellum 
and pons) 

Bronchial lymph node 
Eyes 
Fallopian tubes (where 

possible) 
Gross lesions 
Heart 
Kidneys 
Large intestine (caecum, 

colon, rectum) 
Liver 
Lungs 
Mammary gland 
Mesenteric lymph node 
Muscle (thigh) 
Nares 
Oesophagus 

Statistical Evaluation 

Ovaries 
Pancreas 
Perirenal fat 

·Pituitary 
Prostate 
Salivary gland 

(!'ubmaxi llary) 
Sciatic nerve 
Skin 
Small intestine (duodenum, 

jejunum, ileum) 
Spinal cord (thoraco

lumbar) 
Spleen 
Sternebrae (including 

marrow) 
Stomach (glandular and non-

glandular) 
Submaxillary .lymph nodes 
Testes 
Thymus 
Thyroids (with parathyroids 

where present on 
section) 

Trachea 
Uterus 

Analysis of mortality was carried out using Fisher's 
exact probability test. Other parameters were investi
gated for statistically significant ·differences by the 
application of analysis of variance deriving t values 
from standard deviations. Males were treated inde
~endently of females. The level of probability chosen as 
significant was P O.QS, but the actual levels are 
reported. 
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RESULTS 

Dosing commenced: 
Duration of dosing: 
Termination: 

16 January 1981 
95 days minimum 
21-23 April 1981 

Observations 

No. 

Mortality 

There were 50 premature decedents during the study, distri
buted as follows: 

Males Females 
Dose Level mg HMX/kg/day Dose Level mg HMX/kg/day 

0 5 12 30 75 200 0 10 30 90 250 750 

of *** ** *** 
Deaths 0 0 0 1 2 13 1 0 1 0 12 20 

Asterisks indicate degree of significance in accordance 
with Fisher eYact probability test. 

** = P<0.01 
*** = P<0.001 

Circumstances of death for each premature decedent are 
given in Appendix 13. 

Clinical Signs 

Compound Related Signs 

Male animals receiving 75 or 200 111g HMX/kg/day and 
female mice receiving 250 ~r 750 mg HMX/kg/day 
appeared slightly more active than other groups 
during Weeks 12 and 13 of treatment. Female mice 
receiving 750 mg HMX/kg/day were more excitable and 
'jumpy' from Week 4 to Week 7 of dosing. 

Incidental Findings 

No other clinical signs were r.oted which could 'be 
attributed to dosing with HMX. The only other 
clinical signs seen were, for example, bald patches, 
sparse hair growth and damaged or missing tail tips, 
distributed throughout the dose groups. These are 
common occurrences in laboratory rnice • 
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Body Weigh'.:~ 

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

Dosing with HMX appeared to have little effect on the body 
weight of male or female mice. 

Male mice receiving 75 mg HMX/kg/day showed a slightly 
increased body weight gain when compared with control male 
mice. The effect appeared most marked over Weeks 5 and 6 
of treatment where statistical significance of P<0.001 and 
P<0.01 respectively was achieved. Over the period of treat
ment a 6% increase in weight gain compared with that of 
controls was seen in these mice. 

Female mice receiving 250 mg HMX/kg/day achieved an 11% 

increase in bodyweight gain compared.with female control 
mice. The increase was statistically significant only 
during Week 11 of dosing (P<0.05). 

Statistically significant increases in body weight were 
occasionally noted in other dose groups early and late in 
the study, but no other co~sistent trends were noted. 

Food Consumption 

Group mean food consumption is presented numerically in 
Table 2. 

Male micP receiving 75 or 200 mg HMX/kg/day showed reduced 
food COLSumption over the study period, eating 14% or 19% 

less food than control males respectively. 

Female mice receivin~ 750 mg HMX/kg/day atP slightly less 
than female control mice (9% reduction over 13 we,!k period). 
Data for the final weeks of the study may be distorted by 
the small number of surviving mi· ~, receiving 750 mg HMX/ 
kg/day. · 

Water Consumptior 

Visual assessment of water intake for each mouse during 
treatment revealed no intergroup differences. 

Achieved Dosage 

Group mean values for achieved dosage are presented in 
Table 3. 

I 
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The variation in food consumption which occurred during 
the treatment period resulted in some deviation of weekly 
achieved dosages from theoretical values, but over the 
whole treatment period the values are considered to be 
within acceptable limits. 

Diet Analysis 

Results of the analysis of diet for HMX concentration are 
given in Table 4 •. Methodology of analysis is given in 
Appendix 14. 

Values obtained for the analyses were generally very accep
table, ~!though 5 deviations nutwith a 10% limit were 
obtained. These deviations oc~urred in the lowest dose 
groups in all cases but one, anj as the theoretical concen
trations of HMX in these batches of diet were very low, 
even a small deviation from theor.ttical concentration in 
terms of ppm produced a large % ert:'or. The accuracy of 
formulation and analysis was therefore not felt to be a 
problem overall. 

Ophthalmoscop:t 

No lesions were observed which could be attributed to 
dosing with HMX. In 3 animals (2 males receiving 30 mg 
HMX/kg/day and one control female) during Week 13, the 
eyelids of the right eye were closed, but this was 
attributed to damage caused by orbital sinus bleeding • 

Laborator:t Investigations 

Haematology 

Group mean values are presented in Tables 5. and 6 and 
individual values·in Appendices 3 and 4. Analyses 
were carried out during- Week 12 of dosing. 

Males: ·No dose related trends were noted between 
control groups and those receiving HMX and all values 
fell within expected ranges. Statistically signifi
cant differences were occasionally obtained in PCV, 
MCH, MCV and HepatoQuick time, but these were felt to 
be due to data structure and not of biological 
sigr.ificance. Heinz body preparations were all 
negative. 

Females: All values fell within expected ranges. A 
slight fall in haemoglobin concentration was noted 
between controls and mice receiving 750 mg HMX/kg/day, 
but although this was slightly statistically signifi
cant (P<0.05) it was felt to be of little biological 
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significance, particularly in view of the small sample 
size at 750 mg HMX/kg/day (3 samples only were ob
tained). A slight increase in WBC count was noted at 
/50 mg ffi~X/kg/day (P<O.OS). This was caused largely 
by a slight jncrease in lymphocyte numbers at this 
dose level ~~<0.01). As with male mice, other stat
istically significant events were thought to be due to 
data structure and not biologically significant. All 
Heinz body preparations were negative. 

Clinical Chemistry-

Group mean values are presented in Tables 7 and 8 and 
individual val~es in Appendices 5 and 6. Analyses 
were carried out on samples obtained at termination. 

Males: BUN values for animals receiving.75 or 200 mg 
HMX/kg/day were slightly depressed but values remained 
within expected ranges. 

Glucose concentration in the blood of animals receiv
ing 200 mg HMX/kg/day was reduced compared with 
controls. Wide variation in glucose concentration 
was apparent in all groups. ALT and AP values were 
slightly depressed in animals receiving 200 mg HMX/kg 
/day compared with control males. 

Levels of LDH showed wide variation within all groups. 
Statistically significant reductions in total protein, 
albumin and A/G ratios were observed in animals 
receiving 75 mg HMX/kg/day. The A/G ratio of animals 
receiving 200 mg HMX/kg/day was also slightly reduced 
compared with controls. 

Females: Mice receiving 250 mg HMX/kg/day showed a 
slight reduction in AP level compared with control 
mice. As with mala mice, wide variation in LDH values 
was apparent in all groups. 

A statistically significant elevation of albumin con
centration was seen in mice receiving 30 mg HMX/kg/day. 

Urinalysis 

Group mean values are presented in Tables 9 and 10 and 
individual values presented in Appendices 7 and 8. 
Urinalysis was carried out during Week 13 of treat
ment • 

.... • • .. • • ·-·· .... #0 .... ·- .......................... , ........ _ __,·--------...--
-·-·--·----



• 

• 

• 

• 

• 

• 

• 

• 

• 

17 

Males: Despite water-loading the mice with water at 
a rate of 0.5 ml/anii'!lal, the success rate of urine 
collection from control animals and those receiving 
30 mg ~~/kg/day was low so that ~omparisons between 
control and dosed groups cannot readily be made. 

Animals receiving 200 mg HMX/kg/day appeared.to 
produce a more acidic urine than control mice. A 
slight reduction in S.G. was noted with increasing 
dose level. 

Females: A slight increase in SG was noted in animals 
receiving 250 mg HMX/kg/day compared with controls • 
This increase was mainly due to the values obtained 
from 2 mice. 

Terminal Studies / 

Organ Weights 

Group mean values are presented in Tables 11-14 and 
individual results in Appendices 9-12. 

Males: A slight increase in absolute brain weight was 
noted in anim~ls receiving 200 mg HMX/kg/day compared 
with controls. This was statistically significant to 
P<0.001. Occasional incidences of statistical 
significance were seen in kidney and testes weights, 
but without distinct trend. · 

Brain weight relative to body weight was also slightly 
increased in mice receiving 200 mg HMX/kg/day compared 
with controls (P<0.05). Relative testes weights were 
marginally decreased at 12 mg HMX/kg/day (P<0.05) or 
30 mg HMX/kg/day (P<O.Ol). 

Females: Absolute brain weight of female mice 
receiving 250 mg HMX/kg/day was slightly increased 
when compared with control mice (P<O.Ol). A minor 
decrease in kidney weight (at 90 mg HMX/kg/day) and a 
slightly reduced spleen weight (at 250 mg HMX/kg;day) 
were also noted. Relative spleen weight was decreased 
at 250 mg HMX/kg/day compared with controls (P<O.Ol) • 

Gross and Histopathology 

Gross pathology and histopathology findings for indi
vidual anLnals are presented in Appendix 13 • 
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There were no dose related findings in this study. 

Three dnimals (one male receiving 75 mg HMX/kg/day and 

one f~male in each of the groups receiving 10 or 90 mg 

HMX/kg/day) ~ad cysts in the brain, and cne femdle 

animal at 30 mg HMX/kg/day had a cyst in the ~pinal 

cord. 
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DISCUSSION 

Despite the relatively high mortality rates at higher dose 
levels of HMX, little evidence of toxic changes could be found 
with the investigations .carried out. 

There was a subjective view that male and female mice at each 
of their 2 highest dos.e levels were more excitable than their 
companions, but this trend was largely masked by the general 
excitability of the strain of mouse used. 

No marked effect on body weight was seen in male or female mice, 
but reduced food consumption was noted in male mice ·at the 75 
or 200 mg HMX/kg/day dose levels and in female mice at 750 mg 
HMX/kg/day. This suggests that these mice may have been con
verting food more efficiently than control mice. 

Laboratory investigations were limited by the low survival rate 
at the high dose level in female mice. Only 3 samples from mice 
receiving 750 mg HMX/kg/day were received for haematology and 
there were no samples from these mice for clinical chemistry or 
urinalysis. However, none of the effects in haematology, 
clinical chemistry or urinalysis were sufficiently marked to 
give any indications as to the cause of deaths • 

Male mice receiving 200 mg HMX/kg/day showed a slight increase 
in absolute brain weight, and in brain weight relative to 
body weight. Female mice also showed a slight increase in 
absolute brain weight at the 250 mg HMX/kg/day dose level. 
Interpretation of these findings is made difficult by the 
containment of the brain within rigid boundaries. Femal~ mice 
receiving 250 mg HMX/kg/day also showed a slight reduction in 
absolute and relative splenic weights, but the significance of 
these findings is unclear. It should be noted that comparison 
of the org·an weights of female mice receiving 750 mg HMX/kg/day 
with those of control mice cannot readily be made, as none of 
these mice survived to termination and almost all were found 
dead, allowing autolysis to commence prior to autopsy •. This 
process may have affected the organ weights, as autolytic 
changes were seen in some of the tissue sections from these 
animals. 

The cysts seen in the brain or spinal cord of 4 animals on study 
were thought to be unrelated to dosing with HMX. These lesions 
have been documented in man and have been seen in rats and mice, 
gener3lly as incidental findings. 

The deaths which occurred at 30 mg HMX/kg/day in both sexes were 
thought unrelated to dosing with HMX. The circumstances of 
death of 2 male animals receiving 75 mg HMX/kg/day do not reveal 
the likely cause of death. 
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CONCLUSION 

· Dosing of B6C3Fl mice for 13 weeks with dietary concentrations 

of HMX at 200 mg/kg/day (males) ~nd 250 or. 750 mg/kg/day 

(females) resulted in greatly increased numbers of deaths. 

Only minor changes of doubtful significance, were identified in 

the observations made (e.g. increased bruin weight in top dose 

males and fer.alcs). None was sufficient to offer an obvious 

explanation for the deaths. 
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IIHX: I 1 Week Toxlclty Study In Mice 

Food Consumption: Group Mean Values (q/Mouse/Weekl 

Dose Group/Dose Level (mq/kq/day) 

Treat-nt 
Period l.t 2.t )J 4J 5&' 6./ 19 29 39 

(-eksl 

0 ~ I 2 10 H 200 0 tO 10 

I 4920 5220 5120 4l20 4620 4519 4820 5620 ,,.20 

2 54 59 55 48 42 ul4 so Sl 48 

) 54 49 "57 "66 S4 45 I l 55 64 64 

4 62 62 60 59 5218 4112 65 65 66 

5 69 64 69 68 58 581 I .12 69 68 

6 74 70 .7l 70 55 5:,to 74 66 6919 

7 68 64 66 62 S8 S9 
9 65 65 61 

a 6) 59 61 62 ss 52 
8 63 62 6S 

9 59 61 66 61 56 61 7 67 61 63 

10 S9 (,C. 54 55 'it so S9 61 67 

II 'iS 60 58 bss 19 so 47 6219 68 68 

12 57 57 59 5220 so 40 61 66 58 

I) 54 61 52 50 41 )6 61 65 66 

Total eaten. 1'1 777 78) 781 750 668 632 806 825 819 
Weeks 1-1) 

' of - 101 101 97 86 81 - 102 102 
Controla 

-~ -
~ ---

• • anl111ala had tloo.ied ca•Jes - food 'conau:"llr>tlon J~~easured over part week 

b • food left not recorded 

c • ot11ltted fr0111 -·'" olue to erronf'nu!l datil 

d • fond con11umptlon ro~1culated nv«.>r froiC'tlon nf Wf'rk for ·) anlr.lls 

t'l•lurea ln ::upeiP!:'r!rt •!ldlcatf' numhtors of .tnlmoll!l from whlrh do1to1 derlvcol 

•• 

49 59 

90 250 

5820 c 60 t9 

"47 4420 

b6419 6'}19 

6620 66 

69 6418 

7l 70 

62 59 

62 61 

62 6215 

64 6311 

65 6810 

61 56 8 

66 58 

819 800 

102 99 
... 

69 

750 

6019 

3713 

61 9 

63 

66 

67 

56 8 

57 1 

62 4 

56 3 

61 

u 
d45 0 

735 

91 

•• 

~"l" 

N 
I..H 

• 
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IIMX: 11 WPek Tmclctty Study ln Mlce 

Acn levf'd Oosaqe: r.roup Me .. n V.t I Uf'B lrn<l/k'l/d •YI 

-
Oo•e Croup/Dose Level lmq/kq/day) 

Tr .... ,, fiPit•nt 
l'••r lod 2J )J 4J ~J 6J 21 

lw••ek•l 

.. II 10 1'\ 2110 10 
·-

I ') II l4 71 207 1u 

'I 
, I J J'> 69 199 10 

) ~ I 1 4) 9 I 209 12 

4 6 I J 16 116 181 12 

., .. I C )) 84 279 II 

6 6 I l 12 76 228 I I 

1 .. 12 21 78 191 10 

8 c II 28 69 187 9 

i 
., 12 )0 75 2JS 10 

10 
., 10 27 67 l7S 10 

ll 5 II 27 72 184 11 

12 s I I 28 74 lf.S Ill 

l) s ll 27 62 l'iC 10 

Mean achieved 'i.2 12.2 "·'-G- 199.8 10. ~· 
do•aqe 

' of 104 102 102 100 100 10!. 
N0111lnal 

L_ ___ ~ 
--~-- - -- - - -- '--

a • .. an derived from 12 value~ only 

l'l 49 

)0 90 

2'1 96 

:l1 71 

)9 117 

l7 110 

)2 100 

12 99 

27 79 

29 8~ 

29 90 

)I 92 
)I 92 

27 86 

)0 9) 

10.8 9).1 

101 
~--

~-.. 

250 

281 

194 

)7) 

291 

258 

265 

222 

229 

260 

258 

264 

216 

2)1 

2S7.1 

10) 
------

67 

750 

10::,2 

477 

II )6 

9b4 

821 

794 

625 

682 

816 

7)] 

7H 

Sl8 

-
~784.5 

lOS 
--------

I 

N 
.&: 
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• 
Date of Dose 
Sa1!1pl1n9 Group 

• 16 Jan. 2~· 

1981 lJ 

Week 1 41 

5! 

6! 

• 23 Jan. H 

1981 3>" 

IOeek 1 
4;· 

5 ,· 

6 ,. 

• 30 Jan. 2! 

1981 3! 

JOeeit ) 4! 

5 ;" 

6! 

• 6 reb. 2! 

1981 l! 

Week 4 4! 

S! 

6! • 
27 Feb. 2! 

1981 l! 

Week 1 4! 

5! 

•• 6J 

• 

• 

25 

TABLE 4a 

HMX: 13 Week Toxicity Study in Miee 
Analysis of Diet for HMX 

Hale Dosed Croups 

Theoretical Cone. ~an Observed Cone. 
(ppl'l) (ppl'l) 

14 14 

35 J2 
84 79 

225 232 
662 657 

16 16 

39 39 

11 3 Ill 
25'7 274 

f>88 '708 

15 14 

Ja 39 

105 102 

280 276 
.,56 754 

16 17 
p )6 

102 111 

242 270 

747 719 

1 1 1 J 

ll )') 

~6 78 

248 250 

645 623 

Deviation of Observe~ 
frol'l Theoretical (\) 

0.0 

8.6 

6.0 

3. 1 

0.8 

0.0 

0.0 

0.0 

6.6 

2.9 

·-
6.7 

;.6 

2.9 

1.4 

0.) 

6.3 

2.7 

a.a 
4.) 

).7 

0.0 

12.9 

•. 6 

o.a 
).4 
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Date of Dose 
Sarnpl1n9 Croup 

20 March 2~· 

1981· 3~· 

Week )') 4! 
s ,. 
6j 

10 Ar>ril 2! 

1981 JJ 

~eel< 13 41 

..~-

6! 

26 

TABLF 4a !continued) 

Theoret· .. ·•l Cone:. ~ean Observed Cone:. Deviation of Observe·~ 

C;. t'•") (ppr.l) fror.~ Theoretical ( \) 

lS 18 20.0 

3S 37 S.7 

89 94 S.6 

2S4 266 .. ., 
661 679 2.7 

16 16 0.0 

41 38 7.3 

lOS 109 3.8 

302 301 0.3 

830 874 S.3 



• 

• 

TABLE 4b 

• Female Dosed Groups 

Date of Dose Theoret leal Cone:. )olean Observed Cone:. Ce\·1at1on of Observe.! 
Sampl1n9 Croup (pp:~~J (ppm) from Theoretical (~I 

·-
• 16 Jan. 2• 23 28 22.0 

1981 ); 68 62 8.8 

We ell 1 
4o 204 195 4.4 

S'f 578 !;95 2.9 

6; 2146 21C9 1.7 

23 .;an. 2& 2'i 2~ o.o I 1981 ); 78 79 l.) 
• 

ft~~K 2 
4; 201 205 2.0 

51 575 569 1.0 

61 175) 1726 l.S 

• 30 Jan. 2; 26 28 7.7 

I HI 3; 90 92 .2. 2 

~ieeit J 
41 258 257 0.4 

Si 754 750 0.5 

6< 2650 2781 4.9 

• 
6 Feb. 27 27 25 7.4 

1981 )11 85 87 2.4 

Week ~ 
4~ 247 24) 1.6 

Si 642 622 ).I 

• 6i 22~8 2279 2.3 

27 Feb. 2; 24 27 12 ... 

1981 )- 70 70 o.n 

Week 7 41 204 208 2.0 

5- 61) 624 1.8 

• 6'f 1787 1788 0.1 

• 

• 
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TABLE 4h (continued 

Date of Dose Theoretical Cone. ~ean Observed Cone. Oev1·J~1on of Obser•1e:! 
Sar.tpl1nq Croup (ppl'l) (ppl'l) from· Theoretical I' I 

20 March 29 27 26 3.7 

1981 3. 79 84 6.3 

-eek 10 •• 238 231 2.9 

5• 685 69] 1.2 

6a 2204 2190 0.6 

lC April 2• 27 ll 14.8 

1981 la 82 82 o.o 

Week ll 4i 245 236 3.7 

s; 728 149 2.9 

6i 2550 25 ll 0.7 
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TARLf: ') 

liM X: I l Week Tox l cIty Study In Mice 

II.ICII'iltolo<Jy: Ma lea 

Group Hran Values 

r.>!le 'ft>!lt s llh lt:!l' 1~'11 .. ,: """ .. u~ M•~t1 wnr .. •ut 1.~ l't>nu fJ>!; tto'IJ') 

•1:1cq UnitS •1 1 100 \ 1•1 t I '1/·11 \ :it.'C 

l·lty 

')If\ ..,...,r 
,...an 
s.o. 

1111 

\0 \0 
\b, o; II, 4 
o.c. o. 1 

to 
47 

I 

IU 
JO 
0 

10 .... 10 7 
,.., 1.1> 
I O.b 

1U 10 
6. J. I, I 
1.6 u ... 

10 
'>.0 
I. l 

10 
0.1 
0.1 

10 10 
o.o ll.9 
0.1 0.9 

------------------------------------------------------------------------------------------------
10 ...... )( 10 10 10 10 10 10 10 10 10 10 10 10 10 

""'"" '"· 1 
11,\ 4:1 :~ bO 14 1.6 b,:t 1.1 '),0 0.1 0.0 20,'1 

:>.o. I. 1 0,'1 1 0 It I o. 7 1.6 0.4 1.4 O.l 0.1 1. 2 

511 • • • 

-------------------------------------------------~--------------------------
--------------------,.., .. llfl)f 10 10 10 10 10 10 10 10 10 10 10 10 10 

"""·'" 1b,t. II. 2 ... 2\l 60 14 1.1 7. 1 1.1 fl. I o.o o.o 21.4 

s.n. 1.0 0,4 2 I 1 2 o.o; 1.1 u. 4 1.1 0,1 0,\) O.<J 

Sl<l •• 

100 ~·r 6 .. , (, 6 .. 6 fl , (, " 6 6 

...... n lh,f> tt.} 41t JO ..,, ,.., I. 2 6.1 1.0 '),I 0.1 o.o 21. 1 

s.o. 0,4 0. I I 0 ; l o.o; 1.4 ·0,4 1.1 0,1 t;.~ 0.'1 

51•1 

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

For rematnlnq units see ~ppendlx l'l 

• • Slqn1f1cantly different from control, P<O.O~ 

•• • Slqnlflcantly dlff..1rent fn•m control, P<0,01 

••• • Slqnlflcantly dlffet·ent from cor.trol, P<0,001 

w ., -

"" \D 
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TI\DLE 6 ----
IIMX: ll Week Toxicity Study in Mice 

llaematoloqy: Females 

Group Mean Values 

Ol$ 
IIQIIc<J 
lcJ.'r( 

-r.sts 
Ullt!l 

Hh R8C PCV roo! l't'V MOtC Ret 1 WBC 
fl g/d1 ' 

Neut Lynp Mono F.Ps Iiepa 
sec 

OWl 

lO 

tullbr 
...,an 
S.D. 

~>r 

~·'" 
S.IJ. 
Sa') 

q/100 
.. 1 

10 IU 
11.1 8.1 
0.8 o. 1 

10 10 
I&, 7 8. l 
0.4 0.& 

' 111 

10 
41l 

2 

lU 
47 

I 

10 
.21 

1 

10 
lU 

1 

10 
~ 

2 

10 
')7 

) 

10 10 
1S 1.0 
1 o.s 

10 10 
J'> I, 4 
1 0.4 

• 

10 10 
s.o 0.8 
1.7 0.4 

10 10 
S.1 o.R 
1.6 0.4 

IU 
4.i 
i.l 

10 
4.) 
l.S 

10 10 10 
0.1 o.o 22.7 
0.1 o.o 2.4 

10 10 10 
o.o o.o 22.? 
o.o 0.0 1.6 

--------------------------------------~----------------------------------------··----------------90 Mlllllbr 10 10 10 10 10 10 10 10 10 10 10 10 10 
""an 1&.8 8.4 48 20 S7 )'j 1.2 S.2 0.7 4.4 0.1 0.0 21.9 
S.D. 0. 7 0.) I 1 2 I O.l 1. 7 0.) 1.4 0.1 o.o 1.0 
Siq 

----------------·-------------------------------------------------------------------------------2•,0 ....vr 8 a 8 8 8 8 8 8 8 8 8 8 8 
otP.o1n 16.S 8 .. 4'1 .!0 60 14 1.1 ')~6 0.8 4.7 0.1 0.1 22.0 
S.D. 0.7 o.s 1 1 ) 1 0.4 0.9 0.) 0.7 0 1 o.o O.IJ 
Sig • . .. 

--------------------------------p·--------------------------------------------------------------
7'i0 N\Mibc ) ) ) 1 ) ) l l l l l ) l 

Mean 16.1 8. l 49 19 S9 )) 1.2 7. s 0.9 6,6 0.1 .o.o 21.4 
s.n. 0.9 0.8 2 1 s 1 0.2 I. 7 0.1 1.7 o.o o.o O.l 
Siq • • •• • •• 

-------------------~-----------------~----------------------·------------------------------------
For remaining units see Appendix 15 

• • Signifieant1y different from control, PcO.OS 

•• • Siquificant1y different from control, P<O.Ol 

••• • Si~nlflcantly different from control, P<O.OOl 

""' 0 
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TABLE 7 ---
HNX: ll Week Toxicity Study in Mice 

Clinical Chemistry: Males 

Group Mean Values 
Ol>se Tests 
nq/llq Units 
/day 

llUN r.tu I'S'r ALT AP :.DII N.l K 'I'P Alb AG-R 

nrno1/ nrno1/ tu/1 ru/1 IU/l IU/1 nrno1/ nrno1/ q/1 g/1 

Con Nlnbr 
Medn 
:>.0. 

1 1 I 1 

':1 9 
10.6ll.l4 

1.6 '). 71) 

9 
'>':I 
ll 

9 9 10 
.2tl 200 64'i 
6 l'i J'i4 

9 9 
16'i ll.O 

6 2.') 

8 
'i'i 

2 

9 8 
)) 1. 'i 
1 0.1 

------------------------·-----------------------------------------------------------30 N\nr>C 10 10 10 10 10 10 9 ':1 9 10 9 
Mean 9.9 10.41 'iO 24 201 470 164 10.7 'i4 32 1.5 
S.D. 1.8 4. 1:.! 8 5 17 l72 1 1. 4 2 1 0.1 
Siq 

------------------------------------------------------------------------------------7') Nuftbc 10 10 8 10 lO 10 10 10 10 10 10 
Mean 8.010.92 'j() 27 1':17 638 1'i9 ll • .2 'i1 10 1.4 
S.D. l. <; 4.46 20 7 30 281 2 2.2 l 1 0.1 
Sig ... • ... t' 

200 NUIIIOC 6 6 6 6 6 b 6 6 'i 6 'i 
Mean 8. l 7.39 56 20 1110 896 16tl ll. 7 'i6 J2 1.2 

S.D. 0.8 ),':Ill 20 4 c,o )':17 lJ z. J 6 l 0.1 
Sig .. • ... 

---·--------------------------------------------------------------------------------
* • S1gnifica~tly different from control, P~0.05 

•• • Significantly different from control, P~O.Ol 

••• • Significantly different from control, P~O.OOl 

VI .. 
1-' 
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~ 
l 

J 
~ 
i 
~ ;a 

r.' 
~ a 
'• 1'.• 
\ 
~ 
'1 
~ 
~ 
f.~ 

~ 
l: g 
~ 
~ 
~ 

nose 'll!sts 
"'llluJ Units 
l<bf 

Olrl I'IUIIIbr 
~.m 

S.D. 

Tl\llLE 8 

IIMX: ll Week Toxicity Study in Mice 

Clinical Chemistry: Females 

Group Mean Values 

91 N t;lu 1\<;T AL T /loP Ill! I N.1 K 1'P 

1111011 1m0l/ IU/1 IU/1 lUll lU/1 rmnl/ lm'D1/ q/1 

l l l l 

II 8 
10.') 12.')() 

2.2 ...... 9 

10 10 
(,2 21 
17 II 

9 ':1 
j l7 628 
r;j 211 

2 2 
1')3 10.0 

8 1.6 

7 
60 

4 

Alb ~-R 

I)/I 

7 7 
)4 1,4 

2 0.2 

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

)0 N._.,br 9 8 9 q .. 9 4 4 8 8 8 

MP.Jn 12.7 12.6') ')8 2tl 107 746 170 12. l 6l )6 l.l 

s.o. 2.8 7.42 21 12 )) 4r;1 u ).') 4 l 0.1 

Saq 
• 

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

90 Nullbr 10 10 10 10 10 10 7 7 10 10 10 

Mt•.sn 9,9 12.62 6& 26 Jl9 76) 167 10.4 61 JS 1.4 

S.D. 2.0 4.ll 22 6 )0 ll'J 7 1. 4 l 1 0.1 

Siq 

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

2')() Nullbr 7 7 1 7 7 7 \ 

Mt•.Jn 10.0 11.4'> <,a 21 277 &'11 167 

s.o. 1.9 4.9<; 12 It l'f 282 

Saq •• 

• • Slqnlflcantly different from control, PcO.OS 

•• • Siqniflcantly different from control, PcO,Ol 

••• • Siqnificant1y different from control, rcO.OOl 

1 6 7 6 
8.7 ')9 ll l.l 

) 1 0.1 

~ 
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TAIII.t: .. 

tiMX: I l Week Toxicity Study In Mice 

llrtnalylllll: r.roup M.•.tn V111lws - M.tles 

Dose Vol 
C~~~q/kq/dayl 

pH sc 
hill, 

Mean H,ll '1 1.011 4 
Control S.D. 0.0 0.010 

-r-
Mean I. 0111 2 

)0 
S.D. - 0.018 

Mf'itn 8.110 I .018
10 

75 S.D. 0.9 0.007 

Mean 6.9 
7 

1.014 7 

200 S.D. 0.8 o.oos 

no data available 
Fiqures in superscript indicate numbers of 
animals from whlc~ data derived 

0.8J 

0.4 

-

0.7 9 

o.) 

0.6 7 

0.2 

• • Siqnificantly different from control, P<O.OS 
•• • Siqnlflcantly different from control, P<O.Ot 

••• • Siqniflcantly different from control, P<O,OOI 

• ·o 

_j 

• 

'I.H 

""" 

Cl 

,. 

.. 
.. 

. . '· 
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Tll.lll.t: I 0 

IIHX: I 1 Week Toxicity <;tudy ln Mice 

Urlnalyals:. Group M('.tn Valu('B - F'emalf'S 

Dose pH sc Vc.l 

(mq/kg/d.Jyl (ml) 

Mean 11.0 I. 01 R 0.9 

Control S.D. 0,7 0.:101 0.) 
I 

Mean 8.4 I .OIR 0.9 ¥! 
10 s o. O.'l o.oo:s .0. 2 

Mean 8.4 I. 018 0.7 

90 S.D. 0.7 0.001 0.) 

Mean 8.09 1.0219 o •. ,9 

2SO S.D. 0.8 0.009 0.1 

Oat.a d"rlvr.c:J from 10 .Jnlmals unl('SS otlwrwlsl! 

Bl.Jtec:l in su~ni<.'rlpt 

• : Slqnlflcantly dlff('rent from control, P<O.O'i 

•• = Slqnlflcantly dlff"rr.nt from cnnt ro \, 1'•0.01 

••• • Slqnlflcantly dlffrrrnt frnm control, P<O,OCI 

~,~~~~.;~_ ·-~ t.~:- .. _:. ~~····:.'""·: -~~:~~~·~~~~~~rrt·:.;v· 



• • • 

Oos,. t ... •vel Body 
C.-q/k•J/d.tyl Welqht 

/Sex (q) 

or Mean 26. ).!O 

S.D. 1.) 

')J' Mean 27.2 20 

S.D. 2.4 

12.1 Mean 27 •• 20 

S.D. 1.8 

JOJ' Mean 26.6
19 

S.D. I. 7 

7')f Mean 28:i 
11

' 

S.D. l.2 

200J' Mean 26.9 7 

S.D. l.6 
----

• • • 

Tl\111.~: I I 

IIMX: II Woek Tnxll"lty Study In Mice 

o\t.solute Or•l·"' W••I<Jht R C<1l 

r.roup M~.sn V.tiUI!& - M.tles 

Br.tn lie art Kidneys Liver 

n.4~1 0.1~6 O.l1J I. lH 

0.020 0.012 0.017 o. 126 

- -

O.U9 0. I~ l 0.}111 I. 16) 

0.02~ 0.014 0.0/9 0.141 

0.4') 1
19 

0.1')4 0,/H6° I • l )') 

0.016 0.011 0.014 0. 146 

o. 4~6 18 0.1')4 19 0.277 19 1.)1')14 

0.027 O.Oifi 0.019 0.167 

0.468 18 0 •••• 918 0 . ..!111 111 
I. 161 18 

0.017 0.016 0,1)}') 0.077 

o.:Si 7 0. 149 
7 0,..!1>'1 7 1.124 7 

0.016 0.011 0,1)27 0. I 10 
--- ---

• 

Lun<JS 

0,11'> 

0.0111 

0, I 79 

0.02') 

o. 186 

0.0)0 

0.171 19 

0.01') 

0,179 18 

0.017 

0. H!9 7 

0.024 

Data derived fro. 20 animals unle&s otherwlnn stated In superscr tpt 

• • Slqntftcantly different from c:ontrol, r•O.O~ 

•• • Slqnlfteantly dlff,.rent from rontrnl, 1'•0. 01 

••• • Slqntfteantly different frnm r.ontrol, 1'•0,!1111 

• 

Spleen 

c. 064 

0.008 

C.06') 

0.008 

0. <If• I 

0.011 

0.061 19 

O.OCu 

0.062 111 

0.0 I) 

0.061 7 

0.007 

(j) 

Testes 

0.117 

0.01') 

0. 177 

0.014 

0.180 

0.014 

0.171 19 

0.02) 

0. Ill~ 18 

0.017 

0. I 78 7 

0. 01 l 

• 

I 

v. 
V1 

.. 

1 
l 
• • • • 4 • I • • • : 
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Oos• l.rvel; 
flllfJ/ktl/doiY I 

/Son 

(j .. 

'> r 

T1.111.~: I 2 

IIIIX: II Wo•o•k Tnxl•·lty ~:tu•ly In Mlo•e 

BOdy 
Nelqht 

I<JI 
flratn 

10 .. ;:~: r~::-' .~::: -
2 I. l 2'J: I.(,., Ht•.l.l 

s. r:. 7 ~ !1.11 

llr•J•'" Wrl'lhl !t .t!t • nf lin ly Wt•l •thl 

Crnup Mt.•,an v,, I ut•u: M.tlt•n 

tt.art 

0.')9 

0,()(, 

o.' .. 
O.fi'> 

lltdneye 

-
I .0 l 

11,0 I 

I. 02 

O,O'l 

Liver 

'>.04 

li.4S 

---
').04 

0. 12 

--- -·- --~-- ,4 .. -~~-·~~·7-.-~-.·~ ~-:. ~~·;-~--ro-:-,:r·-- .. 
________ ! !;.n. 

1 
1.11 

1 
O.ll I J.'l .. 

ur I. <l4 

0,07 

------
4.117 

0.42 

I 

I 

10 I 
O.IJ-. 

I. 04 1 'l 

0.09 4.94

19

' 0.47 

Lunqe 

0. 6 7 

0.08 

-----
0.1>7 

0,09 

-----
0 ,I,<) 

0, II 

------
0.64 19 

0. 01 

r-----
:OSJ I M•an 128.1

18 
-l ~~~.:6~7~l~d~1---------L----- o ---

0,')718 

S.D. I . ., 0.07 0.07 

... -----
20o.t I 

,.,. .. n 

S.D. 1.6 0.1'> 0.0'> 

1.0018 

0.08 

0,9'l 
1 

0.07 

4.8'>
18 1 O.bS

18 

0.19 0.07 

4.91 7 1 0.70 7 

0.17 0,08 

·-
Spl•en I Testes 

-
c. J'> l!.b9 

O.:i'> 0.07 

·-----
0.£4 O,l>b 

0.0'> 0.07 

---- -----t 
0.22 0. ,,,,. 

0.0'> 0 .Of, 

-----·- ----
0. 21 19 •• 19 

o.os I 
O.b• 

0.09 

0.22181 ·0.(,1>18 

o.or, o.oh 
-----t----·----· 

0.21 71 O.tb 
1 

0.0') 0.01> 
I " . • t . ol 

1 I 0 • ,, ' 

-- ---- ------ --- ---·- __ " ___ .. _____ -·--·------·-- -------------

• • Sl•JntfiC'antly dlffrrrnt fr•om <'nntrnl, r-n.oc, 

•• • Sl<Jnlfl<:'antly dlff•r•nt fr~ <"nntrol, P•O.fll 

m·u ' 

v• 
O"l 

I 

l 
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Oo~f' l..t•Vf' 1 Body 
lm•t/k•l/•I·•Y I Welqht 

/St•x (ql 

o. "-•.11. ••• .llq 

f ' !.0 

--- ~---
l 0 J .... n J4.1 

s .IJ. I.J 

--
10 J 

,...,,,. H.~'" 
S.ll. 1 .n 

--·--· -·----
90 .. M•·1n '1,'1 

s.o. 1.6 

1'lO'J He•n 1'l.4 8 

S.D. I. I 

• ~ • 
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1\I'PENOIX 'l 

IIMX: 11 "'eek Toxldty 5tu<ly tn Mlt:e 

Cllnlcill Chemistry: Males 

ln<llvl<l~al Values 

rose '!NitS RlH r.tu /ISr AI.T AP IJlll N.l K TP Alb 1\G·R 

nq/llq Units nnnl/ rmul/ 111/l IIJII IIJ/1 lUll mnul/ rmul/ •J/I q/1 

loJdy 1 1 1 1 

Grp S Ar'lll 

------------------------------------------------------------------------------------
Con 1 ,.. 1 'f. l IO.bO h4 11 2011 4711 1'•'> 7,') '>4 Jl 1. J 

) 9.2 .!1.11 1>4 J7 Jl4 b4l 1'>11 IJ. 7 - 14 

4 12.'f ll.04 ')', If> l41 )'> J 171 9,9 ., .. , )I l.'l ., "· 1 14. '..0 '>'> Ill 1/11 1.07 If,} 10. J '>I H 1.6 

7 I lJ.II '>.47 - lh 12'> ! 4'"•q 17 I 10.4 '>7 Jl I. 4 

10 s II. 8 4, •If, C')f) Jl - 4111 lith I '•· 1 
.,., )I 1 ... 

II 10.4 4.011 1,4 - 2011 1171 111 1 ), ) 'i7 14 1 ..... 

1 r, - - 711 27 < 14 'flh - - . - -
17 lll. h 11. Ill 4h ll I'll lOll 161 "·" ..... l) I. 7 

lO '1,0 I'•· 'f4 41> ll 1'14 411 lf.4 '1.11 t,(, 14 1.'> 

-----------------------------------------------···---- ------------------------------
'4Pan 10.f> 11.14 'i'l lH JllO C.4'i lb't 11.0 ...... II 1 • ., 

s.o. 1.,.. ..... 10 II (, I'• 1'>4 t. J. rl l 1 0.1 

----------------------------------------· ------------------------------------------
10 4 ,.. f>l 11,'1 11.111 r,o l7 2ti4 4• I lh I II.'> '>I 12 l.'i 

f>7 1tl.& ·l.l'l 1>4 ~7 lU~ 1U lto4 '1,8 'i4 12 l.'l 

bll 1l.& c.,, I J 41 18 .'Ill 11111· hl 11.6 l)'t 12 1.4 

(,'I 'f. II 11, 117 4fo 21 1'111 17t. I hi 9.11 '•II I'> 1.'> 

n 11 .. ) 'i,lfl 41 Ill ltl'> 2 .. 11 lt.'l 11.11 '>l 11 1 ..... 

74 7.) •J,II'f 'Ill }1 114 41 J lbl 10.) '•1 H 1. b 

7'i 11.2 11.44 c;q .!1 1 •Jl '>f>l lh4 10 ..... '>'> ll 1. 4 

7& 8.1 ...... '•ll ..... , I< Ill 4711 . - - Jl 

77 '1.1 14. II 46 .!1 :.!211 Hll 160 "·" ...... )J 1., 
7'l II. 4 14.71 4(, Ill llll )hlf 1h4 IJ,4 ., .... J) l.'i 

------------------------------------------------------------------------------------Mr.ln "·" 10.41 '>0 l4 lll1 410 1h4 10. 7 '>4 Jl ...... 
s.o. 1.11 4. ll II .... 17 17l I 1.4 l I o. 1 

------------------------------------------------------------------------------------
- Jn•;oJf f IC'icont S;o""l" 

I 1\nm 7 ~~:;T V.t1ll>' .ut 1'•111111 l)lllttP<i from ..... ,.., 
S l\rlft 10 AI' V.tlUP. of 'ii'>IU'1 Olllttl'<l !rum Mo•.Jn 

.r: 
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4 ~··.- .' ,•-., I rl 'lJII.S' : a-. ' .. ~ .. 'I .... • • ..... ~ ..,...._._ ~ .1 _,,, ~, ."lilt.J .• ~ •' .• ,• .' • ...._,,. ."'.:•. •.·. ~ • · '• '• ~. '• • •• • .... ~.•.•'. 1 .•• •.·.~ l./1.1 . ...... /:111 

III'Pnlllt x 1 

IIMX: I) WN•k Toxicity ~tu<ly In .. lcr 

Urln.soyslR: lntllvl<IUdl VdiUl'll - M.tlt•tl 

Dose J.D. Vol Prot- 8111- Urobll Blood 

1DCJ/kq/day /Sex pH SG IDl eln Glucose Ketones rubin lnoqen plq-
menta 

Control f,J 1.007 ... 0.'> 

• ) 

• 4 . 

~ 8.0 1.0 )6 o.s 1 0 0 0 0 I 

• 7 
10 8.0 I. 042 1.0 I 0 0 0 0 0 

• II 

• ·~ • 17 

20 1.048 •.o.s 
---- --- -- ·-----

Mean 8.0 l. 0)) 0.8 

S.ll. o.o 0.018 0.4 
---· 

)0 • 6)J' 

• 67 

• 68 

• 69 

72 1.041 •O.S 
• 74 

• 7S 
76 1.01 s <O.S 

• 77 

• 79 
---- f--- -----

Mean 1.028 

S.D. 0.018 
-~-- ---- ---- - ·---

• • No sample obtained 
a • Value omitted from moan 

Colour 

E CR 

t•v II 0 

t;wv 0 I 

J.Y 0 I 

I'Y 0 I 
---1- ·-· 

---- --~ 

GRY 0 I 

I'Y I I 

--- ·--- -· 

-- --·· ·-·· --

MICROSCOPY 

w II 0 

!) n 1.) 

0 0 I 

0 0 2 

0 0 0 
. - -- --· 

-- - --

0 0 1 

0 0 I 

- - . --

---- --- ----· 

c 

0 

0 

0 

0 
--·-

-

0 

0 

-··· 

.. --

A 

0 

0 

0 

0 
--

-

0 

0 

--

- ~ 

• V1 . ) 



• • • • • • • 

11!'!'1:_1!1• ~_?(__2__~ 1_1!1_1_~·~:·11 

Doae I.D. Vol Prot- Blll- Urobll 

.-q/k9/day /Sex pH SG •1 eln Clucoae lletonea rubin lno•J•n 

7S IIJ 7.0 1.010 o.s I 0 0 . 0 0 

112 11.0 1.019 o.s 0 0 0 0 0 

114 9.0 1.019 1.0 I 0 0 0 0 

as 9.0 I.OIS 1.0 I I 0 0 0 

117 9.0 1.016 o.s 0 0 0 0 0 

89 7.0 I, 0 If> 1.0 I 0 0 0 0 

!I 7.0 1.011 o.s 0 0 0 0 0 

92 11.0 1.016 1<0, s I 0 0 
"' 

0 

9) 8.0 I.OIS o.s I 0 0 0 0 

97 9.0 I. 020 o.s 0 0 0 0 0 

Mean II. I 1.018 0.7 

S.D. 0.9 0.007 0.1 

200 101./ 6.S 1.016 o.s 0 0 0 0 0 

10) 7.0 L02) o.s 0 0 0 0 0 

lOS 8.0 1.014 o.s 0 c 0 0 0 

109 1.0 1.011 I. 0 0 0 0 0 0 

110 11.0 1.010 o.s 0 0 0 0 0 

112 6.0 1.01) 0.5 . 0 0 0 0 0 

114 6.0 1.009 o.s 0 0 0 0 0 --
Mean 6.9 1.014 0.6 

S.D. 0.11 O.OO'l 0.2 

• • Value o.ltted fra. ~an 

• w 

Blood MlCitOSt'OP't 
plq· Colour 
menta E CR ., A 0 

0 I'Y 0 I 0 0 2 

0 py 0 I 0 0 I 

0 py 0 0 0 0 I 

I l;lfy n I 0 0 I 

0 I'Y 0 J 0 0 I 

0 I'Y 0 I 0 0 I 

0 I'Y 0 I 0 0 I 

0 py 0 I 0 0 I 

0 py 0 I 0 0 I-

0 I'Y 0 I 0 0 I 

------ ---- ·- -- - - --

----· ------ - ... --
0 I'Y 0 I 0 0 I 

0 I'Y 0 I 0 0 2 

0 I'Y (J I 0 0 I 

0 I'Y 0 I 0 0 I 

0 I'Y 0 I 0 0 I 

0 I'Y () I 0 0 I 

0 I'Y 0 I 0 0 I 

--- - -- -- ·- -

-------·----- -- ---

'·, 

w 

c 

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 

0 

0 

0 
1--

"" Vf 

w 

\ 

" 



~ ......... 

Doae 
119/kq/day 

1.0. 
/Sea pH sc Vol 

•1 

AI•I• •. Nill X R ---·---

IIMX: I) Wet•k Toxic-Ity StU<Iy In Mlcl.' 

Urlnalysla: lonlivldu.tl v.,lu••s- .. ,.n,•l••s 

Prot
ein Clueoaelltt~tonea 

Bill· 
rubin 

Urobll 
lnoqen 

Blood 
plq
... nta 

MICROSCOPY 

colour f- I 1 f t I I f 
E Clll W rt I 0 c A 

~------~----+-----+-----~--~~---;-----;-----+--
---+----I I I I I I ~I I I 

Control 

]0 

121'1 

124 

l2S 
l27 
I 1·2 

Ill 

114 

116 

1)7 

I )9 

Mean 

1.0 

7.0 

I.'S 

9.0 

1.0 

9.0 

7.') 

a.o 
7.0 

a.o 

i. 016 

1.016 

I. 020 

1.017 

1.1)16 

I. 011 

1.02) 

1.024 

1.016 

I. 0 I) 

l.O 

!.0 

l.O 

1.0 

o •. s 
l.O 

I.'S 

1.0 

o.s 
o.s 

0 

0 

0 

0 

I 

0 

0 

0 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 I I.V 
I LV 

I 1:11V 

0 LV 

l CIIV 

0 I.Y 

o J.v 
0 J.v 
] I !;RV 

o I LV 

0 

0 

0 

0 

0 

0 

0 

0 

0 

I I 0 I 0 

1 0 0 

I 0 0 

I 0 0 

I 0 0 

I 0 0 

I ,0 0 

I 0 0 

2 0 0 

I 

0 

l 

I 

2 

I 

I 

0 

2 

0 

I 

1 

I 

0 

1 

0 

:l 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

~!~-0 ~~-1-~!~ 

I S.D. 
. --

8.0 

0.7 

1 .• 018 

0.00) 

0.9 

0,) 

1619 e. o 1. 020 o. s 1 1 o o o o L'/ o 1 o I o 1 o o 
I 

162 1.0 1.020 1.0 1 I 0 o· 0 0 LV 0 I 0 0 2 0 0 

16S 1.0 1,014 O.S I 0 0 0 0 0 LV 0 I 0 0 I 0 0 

166 9.0 1.016 1.0 I I 0 0 0 I UIIV 0 2 0 ~ I 0 0 

169 1.0 1.018 1.0 I 0 0 0 0 0 LV 0 2 0 0 I 0 0 

170 1.0 1.024 1.0 I I 0 0 0 l GIIV 0 2 0 0 l 0 0 

l72 a. s 1. o 11 1. o 1 o o o o o LV o 1 

1 

o o 1 o o 

176 9.0 I.OI'S 1.0 I I 0 0 0 I GIIV 0 I 0 0 2 0 0 

171 9.0 1.018 1.0 I 1 0 0 ll I LV 0 1 t 0 0 I 0 0 

179 8.0 1.012 0,') I 0 0 0 0 0 J.Y 0 I 0 0 I 0 0 

--- - ---· ----- ------- ------- ---- -- -- - -- -- -·----
Mean 8.4 1.018 0.9 

S.D. u.S O.OOl 0.2 . 
'---··· - ··---- ----. ---·--·- --·· ·- ... ------ --- - -. -·--·-·-. --·--

--.. j-iij.'-;.:..;·~ 

-·~ JDi.lr.~."3 

'j; 
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MICROSCOPY 
Doae 

119/kq/cl&y 
I.D. 
/Sex pH sa Vol 

•1 
Prot
ein Gluco•ellletone• 1!1111-

rubln 
Urob11 
1no~en 

Blood 
(>19-
mentl 

Co 1 our L--_...,,.......,r--...,r-...,--,--1 

90 I 

0 

0 

I 

I 

0 

I 

I 

0 

0 

0 

0 

0 

I) 

() 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

l 

I 

) 

I 

0 

0 

,. { 

I.Y 

LV 
I;Ry 

I;Hy 

I.Y 

I;Ry 

faiY 

LV 
I'Y 

E CRI W I R I 0 

0 I 

0 I 

C I 

0 I 

0 I 

0 I 

0 I 

{) l 

0 I 

0 I 

0 0 I 

0 0 I 

0 0 I 

0 0 I 

0 0 ) 

0 0 I 

0 0 I 

0 0 ) 

0 0 I 

0 0 0 

c A 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

I 0 

0 0 

I I I I I I I ~ l --- l-----l----1--~ ~ I I I l 

1819 

18l 

184 

186 

187 

19) 

196 

197 

198 

200 

8.0 

9.0 

8.S 

8.0 

8.0 

9.0 

8.0 

9.0 

1:'.0 

7.0 

I .OIS. O.S 

I.OIS O.S 

1.016 1.0 

1.022 o.s 
1.012 o.s 
I.OIS O.S 

1.021 o.s 
1.019 I.S 

1.020 o.s 
1.019 o.s 

0 

I 

I 

I 

0 

I 

I 

I 

MPan 1!1.4 1.018 0,7 

I I S.D. 0.7 0.001 0.1 I 

2029 6.S LOIS O.S I I 0 0 -~ 0 -~-----~---r--~y-
250 

201 i.O 1.018 O.S I 0 0 0 

205 8.S 1.016 O.S I 0 0 0 

209 8.0 1.044 O.S I 0 0 0 

212 8.0 1.021 o.s 1 0 0 0 

211 9.0 1.026 O.S I 0 0 0 

214 8.0 1.019 1.0 I 0 0 0 

220 8.0 I.OIS 1.0 0 0 0 0 

1 
22) 9. 0 I, 0 )I l. 0 I 0 0 0 

Mean 

S.D. 

8.0 1.021 0.7 

0.8 0.009 0.1 

0 

0 

0 

0 

0 

0 

0 

0 

I 

0 

0 

I 

0 

0 

0 

0 

LY 

I'Y 

r:Hv 

LY 

t.v 
LY 
I.Y 

<:Hv 

_-l..,_--l_ ... __ l_-~---.-- ... ·--· -- ··-------

-·--• I I r:r~-0 1 

0 '2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

I 

I 

2 

) 

0 I 

0 I 

0 2 

0 I 

0 I 

0 I 

0 I 

_.L __ 

0 

0 

0 

0 

0 

0 

0 It 0 0 I 0 0 

0 I 0 0 

0 I I 0 

]~,~.~ 

\J'I 
V1 

• 



I . 
I 
I 
I ,. 

UU&I' 
AniM•l Level/ 

111111/k•t/ll,•yl 
NUIIOh•H 

lOJ 71 

75J ... ,. 
200J 102 

104 

106 

107 

101 

111 

11] 

115 

116 

117 

111 

119 

120 

NW • not welqhed 

W~ek of 
Oeolth 

l4 

4 

4 

2 
) 

2 

2 

2 

6 

• 
5 

9 

2 

1 

6 

8 

"..!:.'~!!~~~~ 

IIMX: I 1 Wf'ek Toxl~·lty Stuuy In Mlct.> 

Absolute <'r11·•n Wr111ht (q~ 

IndividuAl Value• - rrem.Jture 0.••·<•11t•ntR (M,,lrR) 

Body lll-:lney• 
Welqht Brain He•rt Liver 

Cqt L R 

27 0.46 0.1'> 0. )(j O.ll I. 4 7 

--- - -----· 
21 o. 41 o. 18 0.21 ll,}4 1.16 

26 o.u 0.19 0. 2'> (),27 1.80 

--- -----
21 0.4~ 0. I~ 0.21 0.24 l.f>l 

21 0.41} 0.14 o. 2l 0,21 1.41 

22 o.•~ 0.14 o. 22 . 0.12 I. ~0 

21 0.49 0.16 0.2) 0.26 1.46 

20 0. 4) 0,16 0. 21 0.22 1.27 

24 0.47 0.18 0.22 0.21 1. 7) 

21} o. 411 0.16 0.2) 0,26 1.72 

27 0.49 0.21 n.27 0.27 J. 70 

26 0.1}2 (',.10 0.28 o. 29 1.1>9 

24 0.46 O • .lO 0.29 0.27 I. 41 

17 0.45 0.14 0.18 0,19 1.0'> 

27 0. 49 0.18 0,26 0.28 ·I. 7 2 

24 NW O.IS 0.29 ·0. 11 1.'>11 

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

Lunr111 S!>1een 

0.19 0.04 

----- ----
0.18 0.04 

o.n o.o" 
---·--·- -----

II, 2'> o.o•. 
o. 17 0,04 

o. 21 0,0') 

0.21 0.0') 

NW 0.05 

0.12 0.04 

0.21 0,06 

0.19 o.o .. 
0. 2) 0.01> 

0.2b 0,07 

NW o.so 
o . .II 0,07 

O.JO 0.06 

--·-- -- ·---~--·-

Tollte• 

L R 

O.lfo 0.11 

·---·-
NW NW 

Od~ 0.16 

-----
0.11> 0.16 

0.14 0.14 

O. I 1 o. 12 

0. I 1 0.11 

0. II 0.11 

NW NW· 

NW NW 

NW NW 

0. I 7 0.17 

r) • I •, 0.14 
0, It 0.09 

0,16 0.1 R 

.-;w tiW 

--------· 

VI 
C7' 
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Crnup/Sex Anl111al Body Week of Do so Welqht 
t•vel Nulllber 

(IJI 
Deaths 

7!10Y 22S 28 I 1 

21& 20 I 

227 19 2 

2.lR l'> 10 

2l9 19 2 

2\0 19 J 

211 18 ) 

212 24 9 

J}) 19 l 

214 Ill 2 

.ns 2) R 

216 24 9 

211 2 I l 

2 ~· 22 1 

2 )9 24 I l 

240 14 I 
. 

NW • not wrlqhed 

Al'l't:N~!._..!.? _I ~··!!!_t_l !IUf'<! I 

Brain lie art ltldneys Llver 
L R 

O.SI O.l'f 0.22 0.21 2.H> 

0.4S O.l'i 0.1& 0.1'> I. '>7 

0.47 0. I l O.l'i 0.1&, 1.44 

0.'>1 0 .ll 0.1fl o.u 1.111 

o. 47 0. ll O.lb 0."' 1.11· 

1),4; 0.11 o. 14 0. I'> l.r,•, 

0.47 (,. 14 0.1& 0.17 I .II 

0.46 o. 18 O.Jil 0.111 I .17 

0.46 O.lb 0 .Ill 0.17 I .44 

o. 4!1 0.11 0.14 0.1'> I. II 

0.49 0.16 0.19 0.21 I. 79 

0.49 O.lll 0.21 0.19 I. 97 

0. 46 0.17 0.19 0.19 I. )4 

0.49 0 .I l 0.16 0.17 I. 49 

o. 47 0.17 0 • .14 .o. 2) I.S7 

0,46 0.11 0.12 0. 14 0. 8] 

------ ·---- --·-·- ·--

Lunqs Spleen 

0. 19 0.1) 

NW 0,0'> 

NW 0.06 

0.111 O.S4 

0. 2'> 0.07 

O • .l'> o.os 
0. lfo O,Ofo 

0. 12 . 0.07 

NW 0.0'> 

0.1!1 li.O'> 

0 • .21 0.07 

0 • .14 0.01. 

O,J9 0.06 

0.17 0.07 

o. 11 0 .II 

NW tlW 

·----- -----·· 

l.n 
00 
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~ 
v 
~ 
.;2 
;...: 
,•· 
~· 
:-:; 
..,. 
·.· 
~ 
~ 
~ 
~~ 
;z. 
r' 

~ 
~ 
~ 
~ 
•• 
~ 
~ 
!-! 

Dose 
Lovell~• 

(111<1/k•J/dayl 

Ool 

• 

Anl-1 
Body 

Nutnber 
Weight 

(g) 

1 2S 

2 28 

) 26 

4 2S 

') 27 

6 . 26 

7 26 

8 27b 

9 26 

10 24 

ll 26 

12 27 

1) 26 

l4 26 

1S 2S 

16 2S 

17 26 

18 26 

19 28 

20 30 

Mean 26.) 

S.D. 1.) 

• • • 

1\J'rt:NIJ IX II -------

IIMX: I l Week Tmcklty Stutly ln tHee 

Alulolute Orq.tn Welqhts 

• 

Individual Values - Terminal Sarri'i=e (Males) 

Kidney.1 
Brain Heart L . R Llver 

0,4') O.IS 0.27 0.28 I. 4S 

0.46 0.16 o. 211 0.29 I. 4S 

o. 4) O.IS o. 2~ 0.27 1.21 

0.44 0.16 0.26 0.27 I. 41 

0.4S 0.1& 0.27 0.27 I. 20 

o.so O.IS 0.28 0,2q 1.11 

0.4S 0.17 o. 28 O.ll I. 48 

0.46 0.18 0.27 o. 10 I. 41 

0.46 0,16 0. 26 0.27 1.22 

0.46 0.14 0,24 0.26 l. 1) 

0.47 o. 14 0.2') 0.27 1.17 

0.4') 0.17 0.27 o. 10 I. 18 

0.42 0.14 0. 2f. 0.28 I. 16 

0.4S 0.16 0.27 0.28 l. 46 

0.41 o. 14 0.28 0.28 1. If• 

0,41 0.16 0.27 0.28 1.40 

0.4') O.IS 0.2S 0.27 1.17 

0.41 0.14 0.22 0.2') 1.18 

0.47 0.16 0.26 0.'!9 1.34 

0.47 0.17 0.28 0.)0 I. s 1 

0.4S1 0.1S6 0 • .:7l I. 124 

0.020 0.012 0.017 0.126 
------ ----- . 

• ~ 
~ ..... 
""; 
~ 

a • omltted from ,...an due to suspected erronei>us datil 

b • Animal room welqht 

... 
'L. .:a 
~ ~. 

• 

Lungs t;pleen 

0.16 b. 0(, 

0.111 0,07 

·0.11! 0,07 

0. ,, 0.06 

O.IS 0,07 

o. 22 o.os 
0.16 0.07 

0.16 0.06 

0.17 0.07 

o. 17 0.07 

0.20 o.os 
0.18 0.07 

0.17 n.os 
0.19 0.06 

0.17 0,08 

0.20 0.06 

0.1 ') 0.06 

0.17 0.06 

0.18 0.07 

0.16 0.07 

0.17S 0.064 

0.018 0.008 

•• 

Testes 
L R 

0.18 0.19 

0.17 0.19 

0.21 0.20 

0.17 O,lq 

0.16 0,17 

0. I 1 0.17 

0. 18 0.19 

0.1 ') 0.18 

0.17 0.18 

o. 19 0.18 

0.17 0,19 

n .19 11 2.06 

0.17 0 .IS 

0.18 0.17 

0.17 0.17 

0.18 0.16 

0.18 c. 18 

0.17 0. 18 

0,16 0.18 

0.19 0.20 

0.177 

O.OIS 

,. 

Vl 
~ 

• 
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~ 
~~ 
~ . . ' 
.~ 
:'1; .. 
;~ 
"• •• :-.-: ..: •• " .. • • >. :-
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~ f.: 
~-.. 
~..: 
f, 
;'• 

·•. ~ 

·••· 
:• ... 
~ r_. 

"" ~ ,... 
r-... 
~. 

Dose 
Level/~ox 

llftll/kq/dayl 

54 

1tn1111al Body 

Nulllber Welqht . Brain 
lc;l 

21 31 0.47 

22 25 0.44 

23 26 o. 4) 

24 26 0.44 

25 25 0,46 

26 27 0.45 

27 27 0.42 

28 24 0.40 

29 24 o. 46 

)0 12 0.49 

)I l2 0.46 
j2 28 0.47 

)) 26 0.48 

l4 26 0.41 

35 28 0.43 

ll6 21 0.48 

l7 26 0.46 

]I 10 0.45 

)9 26 0.42 

40 26 0.46 

Mean 27.2 0,449 

S.D. 2.4 0.02') 

~· .... ,.;;·•·;~:t_.j·••s..:.w >"'•··~·~.~ ...... , .. ,~ .. · , .. ,.!.._.·~ ,.i ... ,-,. ,.~, •• ,.,~~'::'• .. • •..• ., ~~, _.....,.. ···'·.·7-.;·· "1-;-tiJitl~·· .......... ;._ ..... ,.~-. ••••• ,,.1. *'· .. ··..:..:~ ... -,._-i 
·: • .: ....... , .. ,...., ... , ,~, ••••• J •._;· ... • ... ';;. ·~--,·.·.:·, .. • .. ···:· • .. ~~{ ......................... ,,. •• ·-·~~~~~~ ~· ~ 

• .._ IJ. • • • rl , ~ ~ ". - ...... .. • • • .. - -. • •• • • • • •• ~-:.a. .. _. 

Arrt:NDtx II kontlnuedl 

t<ldneya tleart L R 
Llvor 

0.17 0 .ll O.l2 I. 6 7 

0.14 0.26 0.26 I. 29 

0.14 0.28 0.28 1.24 

O.l'l 0.26 0.24 t.Jt 

0.15 0.25 0.27 I. 2) 

0.14 0.21) 0.28 t.ll 

0.16 0.28 0.12 I. 52 

0.15 0.26 0.27 1.14 

0.14 0.24 o. 26 I. 10 

0. 17 O,ll 0. 12 t.'l6 

O.l'l 0.29 0. }0 1.61) 

0,16 0.28 O,ll t.ll 

0.16 0.24 0.28 I. 25 

o. 15 0.26 o. 10 I. 27 

0.11 0.21 0.24 I. 12 

0.18 0. 12 O.ll l. 41 

0.14 0.22 0.25 t.ll 

0.18 O.H O,ll 1.44 

0. 14 0.26 0.28 l. 2 J 

0.15 0.27 o. 10 I. 42 

0.1 'S) o. 278 I. 16 l 

0.014 0.0.2'1 0.141 

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

Lunge Spleen 

0.20 0.07 

0.20 0.06 

0.19 0.06 

0.21 0.06 

0.19 0.06 

0.20 0.06 

0.18 0,06 

O,tf, 0,06 

0. 14 0,01> 

0. 2 I 0.08 

o. i'l 0.07 

0,19 I',OA 

0,14 0,07 

0.11) 0,07 

0.1) 0,01) 

0.18 0.07 

0 .1'l 0.06 

0.17 0.07 

0. I 7 0.07 

0.18 0,()6 

f-·-- ---~ 

0,179 0 ,Ofo'l 

0.02 .... 0,0011 

. -------- -----

Teate• 
L R 

0.20 0.19 

0.18 0. 19 

0.19 0.19 

o. 17 0.17 

0.17 0.17 

0. 17 0.19 

0.1(, 0.16 

0 .I 1 0. 14 

0. 18 0.18 

0.18 0.18 

0. 19 0.19 

0.18 0.19 

0.17 0.18 

0.17 0.18 

0. 17 0.17 

0.19 0.18 

0.17 0.17 

0.18 0.19 

O.l'l 0.19 

o. 18 0.18 

0.177 

0.014 

---·-· 

a> 
0 
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~l'l't:NJ!l_~ _I_ I __ 1_•·~1 n"!_!.:_<l I 

Doee An lllutl Body I Kldneye 
Lovol/Sctx NU!Iber 

Welqht Braln tte.•rt L R 
llft<l/k<J/rtayl (q) 

12J 41 27 0.41 0.14 0. !t. 0.211 

42 28 0.4!» 0.14 0.17 0.28 

4) 28 0.47 0.16 o. 10 0. 14 

u 2'.1 NW o.1s 0.211 0.2b 

4!» )0 0.4~ 0.1 !» 0. )I 0.29 

46 29 0.47 0.16 0. 10 0. 11 

47 26 0. 4) 0.16 0.27 O.J7 

48 27 0.4!» 0.16 0. ll 0.)) 

49 24 0.4~ 0.11 0.2) O.?S 

so 26 0.46 0.14 0.27 0.27 

Sl 29 0.46 0. IS 0.27 0.28 

S2 28 0.4S 0.14 0.27 0.28 

5) 29 0.45 0.16 0.)) o.)} 
S4 28 o.u 0.1!» 0.29 0. )0 

55 26 o. 47 0.16 0.28 0.10 

S6 26 0.42 0.17 0.27 0.29 

57 27 0.46 0. 16 0.27 0.27 

58 28 0,47 c .16 0.27 0.23 

S9 25 0.45 0.16 0.27 0.29 

60 ll 0.48 0.17 0. 10 0.12 

Mf'an 27.4 0.451 0. 154 0.286 

S.C. 1.8 0.016 0.011 0.024 

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

NW • nut weighed 

Llvar Lunqe Spleen 

I. 4S O • .lfl 0.01) 

I. 41 0. 17 0.07 

I. )0 O.J6 f. 01) 

1.29 O.I'J I . flf, 

1.17 0.17 I ,0(, 

I. 14 0.20 ••. 07 

I • 21 0. I A ,,,06 

I .44 o. 16 I) ,07 

I. 16 O.IS f .OS 

I. ll 0.18 ~.07 

I. 42 0.17 fl,07 

1.26 0.24 0.06 

I. ~7 0.22 0.06 

1.40 0. 14 0.06 

I. 21 0.21 0.06 

I. 47 0.16 0.07 

I. 21 0.20 0.02 

I. )0 0. lb 0.06 

0.96 0.17 0.06 

I.S9 0 .I 8 0.06 

I • l lS 0. I Af, 0.061 

0. 146 0.010 0.011 

Tee tea 
L A 

O.I'J O • .lO 

0. 11 0.18 

0.18 0.21 

0.16 0. 17 

0.18 0.11 

0. IH 0. I A 

0. I H 0. 19 

0. If> 0.18 

0 ..... 0.17 

0.19 0.17 

0.18 0.19 

0.19 0.18 

0.21 0.17 

0.18 0.18 

0.19 0.17 

0.15 0.16 

0.17 0.18 

O.lll 0.16 

0. 18 0.17 

o.io 0.19 

0.180 

0.014 

C"' 
~ 

\ 

\ 
I' 
I 
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1
, .1..--. /' •' .' a'.•',.,.' .. •'. 

1 ~.~ r-•_.• ,~, • a • 1 '&.:.;i •' .' .• .... •1 
•' , ,· : • • ,• ~ t'.··.· .• 1"1 

Arr£NDIX II (contl~~ed) 

Dose Anl111al Body l<ldneys Testes 
Love1/Scx Number Welqht Brain lleart L R Liver Lungs Spleen L R 

(III<J/kq/day) (q) 

lOJ 61 27 0.51 0.17 o. 10 0.27 1.61 0.18 0.06 0.22 0.25 
i 

62 )2 0.51 0.17 0.28 o. )I 1.66 o. 17 0.07 ~0. I l 0, I) 

6) 28 0,47 0.18 0,29 0. 10 1.29 o. 17 0.07 0.18 0. 20 

64 28 0,45 0.14 0.27 0.12 1.61 0.18 0.07 0.19 0.20 

6S 26 ao.os 0.16 0.26 0,26 I. 18 0.19 0.07 0.17 0.16 

66 27 0.48 0.16 o. )6 0.32 1.31 0.15 0.06 0.18 0.17 ·, 

67 2S o.u 0.14 0.26 0.2S 1.111 0 .I 5 0.06 0.16 0.16 
I 

68 2S 0,4) 0.16 0,28 0.29 I. 25 0.16 0.06 0.16 0.16 

69 2S 0.45 0 .I 5 0.26 0.2S 1.37 0.15 0.06 0 •. 16 0.18 g] 

70 27 0.44 0.1'> 0.27 0.29 I. 44 0. I I! 0.06 0.19 0.18 

71 27 0.45 0.14 0.27 0,29 1.25 0.18 o.os 0. 17 0.16 

72 25 0.45 O.ll 0.20 0.24 1.11 0.16 0.06 0.16 0.19 
' 

7) 26 0.41 0.16 0,)2 0.28 I. 21 0.16 0.06 0.17 0.16 

74 27 0.47 0,16 0.28 0.29 l.ll 0.18 0.07 0.17 0.17 

I 7S 25 0.44 0.14 0.28 0.27 1.19 0,17 0.07 0.15 0.16 

76 26 0.4) 0.14 0.24 0.26 I. )6 0.18 0.06 0.18 il. 16 

77 25 0.42 0.1" 0.2S 0.24 I. 17 o. 16 0.06 0.16 0.16 

79 27 0.44 0.19 0.27 0. 30 I. )0 0.21 0.06 0.20 0.20 

80 27 0.49 0.14 0.28 0.29 I. ll 0.12 0.07 o. 16 0.17 

·--
Mean 26.6 0.456 0.154 0.277 I. )IS 0.171 0.061 0,17) 

S.D. I. 7 0.027 . 0.016 0.029 0. 16 7 O.OIS 0.006 0.02) I 
~ -- -~~ -- ---- ·-

a • omitted from 111ean due to suspected erroneous dat •• 

~ 
·' 
J , 
J 
:; 

-• 

~' '\. 
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Al'rt:~OIX II (conlln_'!!:_<ll 

Dose A,l111al Body ltldneya 
l.cvel/SoK Nulllber Welqht Braln Heart L R 

lm<l/kq/dayl ICJI 

7SJ 81 ~9 0.4'> 0.14 0.17 0.28 

82 29 o.~o 0.14 O.J'> 0,2'l 

8] 21 0.41 0.14 0.11. 0.28 

84 28 0.47 O.IS o. 2'1 O.H 

85 27 0.47 0.1S o. 2'> 0.26 

86 29 o. 48 0.20 0.27 O.l'* 

87 26 0.41 0.1 ·, 0.27 0.29 

89 28 0.48 0.16 0.29 0.28 

90 29 0.47 0. IS 0.27 0.27 

91 28 0.48 0.16 0.2S 0.27 

92 26 0.46 0.16 0.2'> 0.211 

93 28 0.45 0,16 0.28 0. JO 

95 27 0.46 0.14 0.2S 0.29 

96 29 0.48 0.19 O.H o. )7 

97 28 0.46 0.16 0.27 0.28 

98 28 0.45 0.16 0.29 o. lt 
99 11 0.48 0.17 o. 10 0. 12 

100 29 0.49 0.17 0.211 0. 10 

Mean 2 8.1 o. 468 0.159 0.28) 

S.D. 1.2 0.017 0.016 0.02S 

Liver Lunqa Spleen 

I. 16 0.16 0.06 

I. 19 0.16 O.O'i 

l.ll 0.19 0 ,0(, 

I. 25 0.18 0.06 

I • 12 0. IS o.os 
1.&0 0.20 0.11 

1.44 0. 17 0.07 

1.12 0,16 0.06 

J.)) 0.17 0.07 

1.19 0.18 o.os 
1.28 0.19 0.06 

I. 40 0.20 0.06 

J.)') 0.19 0.06 

1.40 0.19 0.06 

1.16 0. 21 0.06 

I. 41 0.19 0,06 

).)7 0.16 0.06 

1.16 0.17 0.06 

I. 16 l 0.179 0.062 

0,077 0.017 0.01] 

Teate a 
L R 

0.111 0.21 

0.19 0.20 

0 ._I 7 0.16 

0. I 7 0.19 

0.18 0.17 

O.J:j 0.19 

0.1S 0.16 

0.21 0,.20 

0.16 0.18 

0.17 (i .18 

0.19 0.19 

0.17 0.20 

1).20 0.20 

0.19 0.19 

0.18 0.18 

0 .l ~ 0. 19 

0.19 0.21 
i 

0.19 0.20 I 

! --
0,18S 

0;017 __j 

"" 1..14 

I 
i 

'· I 
I 
I 
I 

I 

I 

I 

I. 
I 

I 
I 
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APPENDIX II. (contlnut>tl) 

Dose Anl111al B >dy ltldn"Y" 'i'eatea 
i.cve 1 /!:ex Nulllbr.r Welqht Braln lie art L R 

Llvcr Lunqa Spleen L· II 
(moJ/kq/d.Jy I (q! 

200J 101 28 o. 49 0' 1 s 0.2A 0. 1..: l.U 0.21 0.07 0.18 0.19 

101 28 0.47 0.15 0.26 0.26 I. 47 0.16 0.06 0.18 0.21 

105 25 0.50 0.14 0. 21 0.25 l. 26 o. 17 {,,05 0.16 0.16 ~ 

109 25 0.49 0 •• 4 0.25 0.26 l. 20 0.21 0.06 0.17 0.18 

110 26 0.46 0.14 0.21> 0.24 1.16 0.16 0.06 0.18 0.18 

112 27 0,50 0.15 0.28 0.27 l. 28 0.20 0.07 0.18 0.18 

114 29* 0.47 0.17 o .29 I 0.12 I .46 0.21, 0.06 0.17 0 ;17 

Mean 26.9 0.481 0.149 ·0. 269 I. 124 0,189 0.061 0.178 

s.o. 1.6 n.o16 0.011 0.027 0. 1 10 . o.o24 I 0.007 O.Oll 

------ - --

• • Animal room bc>dy weight 
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Group/Sex Anl111al Dolle NUIIIber 
~vel 

09 121 

122 

12) 

124 

12'> 

126 

127 

128 

129 

110 

112 

ll1 

114 

I JS 

I 16 

I 17 

I 18 

I 19 

140 

He an 

s.o. 

• •• • 5 • 

1\l'l'rNntx 12 

IIHX: Jl· Wt>t>k Tnxlrlty Stutiy In Hlce 

Absolute Orq~n Wel•1hts I'll 

lndtvadual v.uuell - ·rrrmtn.tl s~crl rln• crt>llldlesl 

Bndy 
Wetqht Brain lie art 

Udneys Liver Lunq Spleen 
(ql L A 

2'\ o. 49 0, I 4 0. Jl 0.12 I. 41 0.22 0.09 

l4 o. 46 0. I 4 o. 1'1 0.20 I. Ill 0.18 0.09 

2S o. 4'> 0. I 4 0.20 0.19 I. 4 I 0.18 0.09 

2) 0,46 0. I l 0. I 8 0.19 I. 21 L .I 7 0.08 

22 0.41 0. I l 0.17 o. 17 I. OR o. 16 0,09 

21 o. 46 0. 12 0,19 0.20 I. I l 0.21 il. 07 

2'> o.u 0. 14 0,111 0.22 I. I r, 0.20 0,09 

24 0. 47 O.l'i 0.19 0.~1 I. 2"> 0,19 0.09 

2S 0.47 O.IS 0.22 0.22 I • 4 '> 0.20 0.08 

21 0. 4) o. 12 O.lf> 0.17 I.H 0.16 C.OR 

2!> 0. 48 0. I 'i O.I'J 0.21 1.17 0.22 0.09 

24 0.49 0. I 6 0.111. 0.20 I. 27 0.16 0 .O'J 

24 0.42 O.l'i 0.111 0.21 I • 12 O.:ll 0.09 

24 o.u 0. 14 0.18 (J, !9 I. 18 O,JO 0.09 

26 0.">0 0.1"> 0.20 0.21 I. 49 0.17 0.09 

2S 0. 4':.. 0. I 1 0.19 0.17 I. 47 0. 1'1 0,;)8 

21 0.46 0. 11 o. 19 0. I 7 1.22 0.17 O.OA 

24 0.47 0. I 1 o. If> 0.111 I. I 9 o. If> o.o 7 

2S 0,48 0. I 4 0.1'1 0.21 I. 211 0.18 0.09 

------ --- ----
24.2 o. 4fol 0. I 19 0. 1'12 I. 211'1 O.lllb 0.011"> 

1.0 0.012 0.011 (},017 0. 12 l 0.021 0.001 

- -- .__ ___ - -· ·---... - . ---· ----- ------ ------

• • 

~ 
V1 

• 
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Group/Sex 
Ooso 
Level 

to·,• 

Animal 
NUII'her 

141 

142 

I 4 I 

I 44 

14'> 

146 

147 

148 

149 

J<,O 

I Sl 

IS2 

IS I 

1'\4 

l'i'i 

1'>6 

1'>7 

IS8 

1'>9 

160 

Mean 

S.D. 

Bndy 
Wol•lht 

lql 

2'• 
26 

24 

24 

n 
H 

2S 

22 

;.?') 

24 

21> 

2l 

21 

26 

24 

24 

24 

22 

2S 

24 

24.2 

l.l 

~_!.:_P_t~rH_J_I.!__!l_. (~:_<l_'l!_l_!!_u~·•ll 

Brain lie art 
J(ldncy• Liver Lunq Spleen 

L R 

0.0 IJ.I'• 0.20 0.20 I • 1(, o.u 0,07 

0.44 0.1 I 0.1~ 1},20 I. 48 o. 18 0. II 

0.41J 0. I 4 0.1'1 0.1'1 - I. 1'1 0.19 0.011 

o. •,o 0.1'> 0,1'1 0,21 I. 11 0,20 O.OH 

0.42 0. I 1 0.17 0.20 I. Jl 0. 14 0.0!1 

0.47 0. I 4 0.18 0.22 1.24 0.111 0.()11 

0.48 0.14 II, JO 0.1~ 1.17 0.17 0.0~ 
' 

0.4'> 0. IS O. Ill 0. I 7 I. ]I, 0. I •, o.na 
0. 4'• 0. I 4 0. I ~ 0.20 I. t•, O.JO 0. I 0 

0.44 0. I '• 0.17 0,20 I. /II o.s·r 0.09 

o. 4'• 0. 14 0.18 0.21 I. 40 0 • .11 0.09 

0.49 0. I I 0.1'1 0.19 I. I 4 0.17 0.08 

0.46 0. I •, 0.1!1 0,20 I .19 I o. 17 0.011 

0.49 0. 14 0.22 0.22 I. 2S 0.17 0.09 

0.44 O.lr, 0,19 0.20 I. 2 I 0.17 ·o.oa 

o. 46 o. ,., 0.20 0. 21 I. 17 0.16 0.10 

0.411 0. I 1 0.17 0.17 I. 26 0.16 0.08 

0. 41 0.12 0.16 0.17 I. 16 O.IS O.OA 

0.4'> 0. I 4 o. 20 o. 20 I. 2P 0.17 O.OA 

o.r,o 0.14 0.20 0.21 t.ll 0.111 0.0'1 

---- -·--- -- -· 
0.46) 0 • .141 0. I 'I) I. 2'11 0.171-. O.OHb 

O.UJ4 O.OO'l 0 .Ill '• 0,0117 O~OJO O,OO<J 

---· -- - -- -- -- -- ------L------- --·- ·--- -----

............ ~-..,-- ,~,.....r' :.·~,t.•:.·,,. ... , ........ ,~., ..... 
• • • • • . ... • • • • • r" • • • • • , ·". •. t. 'Jt,:·~:4 ..... c....... ... . : , t' ,~ 

• , ...• • .....:;a,~ .I~ •' ~.I.;, '• 'lo~"c 

C7' 
Ol 
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• • ~ 

C.rc.up/Se• 
Oo11e 
Level 

lO'l 

• 

AnlJR•l Body 

NUIIIber Welqht 
{q) 

16! 2!1 

162 2 J 

161 27 

11>4 24 

16"> 2'> 

I(,(. 24 

11>7 2"> 

169 l'> 

170 2"> 

171 24 

17 2 24 

17) 21> 

I 7"> 2'> 

174 2"> 

176 24 

117 26 

178 2"> 

179 24 

180 26 

Me•n 24.8 

S.D. l.O 

• • 

~I·E~I~ l<_l_2 __ ~~~ .~ mu•cll 

Br•ln Heart ltldney• 

L A 

0.41 0. 14 0.11 0. 22 

0.44 0.11 0. 17 0.20 

O.'l2 ll.l'> 0,1'1 O.JI 

0. 41 0. I/ 0. I H O.JO 

0.4"> 11.11 O,lO 0. JJ 

0. 4 I 0. I '• o. 18 0. I'J 

0,4., 0.1'• 0.!0 0.11 

0.48 0.11> 0, I R 0.20 

0.47 0.14 0 .I 'I 0.18 

0. 46 0.14 0,19 0.20 

0.4'> o. 14 1),}0 0.20 

0.48 0.1"> 0,19 .21 

O.'lO 0.1"> 0,:.!0 0.22 

0.47 0. 1"> 0.21 0.22 

0. 4'> 0. 14 0. I R O.JO 

0.411 n. 1 '> 0.18 O.JI 

0,47 0. 11 0.18 0. Ill 

0.46 0.14 o. 20 0.20 

0.47 0.14 0,1'1 0,22 

- ---
0,467 0.142 O.l'lll 

0.021 0.010 O.f\14 

~- ·~·-

• • 

Llver Lunq 

I. 40 0.22 

1.1'• 0. I 7 

l.'.tl O.Jl 

I .ll 0 .I R 

I. II 0.20 

I. 1'> o. I 'I 

I .1'• 0.1'1 

I. 14 0,18 

1.22 0.17 

I. 21 (,.I 7 

I. 10 0.21 

1.47 0.17 

I • l'• 0,16 

I. 2H 0,20 

I. '>2 0. I'J 

I. 40 0.10 

I. 22 0.16 

1. ,., 0.16 

l.ll 0.21 

1 • 1 19 0.189 

0,104 0.014 

• 

Sp lren I 
0.09 

0,0'1 

0.0'1 

0.0'1 

0.10 

o.o9 

0.0'1 

0 .II 

0.08 

0.08 

0,011 

0,09 

0,08 

0 ,09' 

0.10 

0,09 

0.09 

0.08 

0.09 

-
0.08'1 

0.008 

• 

CF' ...., 

• 
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~ • ~ c ~ ~ ~ ~ ~ ~ ~ c ~ ~ ~ ~ ~ ~ 0 ~ o e co c coo co .c c c.o o o o o c 
c 0 0 0 0 0 0 0 0 0 c 0 0 0 0 0 0 0 0 0 
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Croup/St.•• 
Antr~~4l 

Bo.''/ J(ldney• '-. 

Dnse NUI!Iber 
Welqht BrAin He.ut Liver Lunq Spleen 

Level lql L A 

2!>0? 202 24 0. u, 0. I l 0. Ill 0.18 1.09 0.16 O.Of> 

20 J 2b 0.48 0 I'> 0.10 1).21 I. 66 0. Ill 0.011 

20'> 21> 0.46 u. 14 0.20 0.22 I. 70 0. Ill 0.08 $ 
209 2'> 0.48 0. 14 0.19 0.19 I. 27 o. lb 0.07 

212 2'> 0.411 0.1'> n. 19 0.19 I. 2'> 0.16 0 .0'1 

21 l 24 0.47 o. 12 0. Ill 0.1" I. 46 0.22 0.011 

21 4 21> O.'>l 0. 14 0.20 0.19 I. 26 0.18 0.07 

220 27 0. '>7 (). I •, O.l'f o.n I. 40 0.18 0.09 

----
Mean 2S.4 0.491 o. 140 0. 19S 1.1116 0.178 0.078 

S.D. 1.1 0.019 0.011 0. 0 I l 0.212 0.020 0.010 

----

' ' 
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APPENDIX 13 

HMX: 13 Week Toxicity Study in Mice 

Gross Pathology and Histopathological Findings 

for Individual Animals 

Abbreviations used in these reports: 

NAD = No abnormality detected. 

~K = Terminal kill. 

FD = Found dead. 

KIE = Killed in extremis. 

• 
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.._ 

-""·"' ···.··.·······:r·•!t·:-~.a: ~ ..................... Jili ... :- ............. _,,~~·~·· ... · •. · •. · .. ·· .. ~-~--'···.~ . . · •. ·.:·.:·.t;...;.L· •• ~. :- .··.' ..... ~~.·:..·::..-~ ......... .: .. :~ .. :•.'•.'• ......... ~:· ......... ~~ ..:......:~ ....... ~'/ .... • ~ 

Tt..w;w'l'·?.k\~udy ~.nh 
4 I Ml77 ay I I 

............. 

I H\ftb•r of 

14 TJ< S•ctlons E•aaln•d 

d 

IU: 

Cl1n1cal History Sample Hlstopatholoqy 
~ t.lv••r 

NAO, NAO, 
Kldnry• ~ r,., I r••n.1t r ·'' ~ 
l.utuYta p: ....... , 

. rf'l•·rt~ 

~ Th~.,.ua 

"1u•clt'l' ± f·•llv.\fy 1':1 
.'M l.yrnr·h II :± r.tncrt•ol!\ 

TrArh•··1 f 1'hV:"OltJS 

r ..... ~ hyrC'Id~ t± or~nrl~o1'J''" 

:--:tf"''ff .. 1Ch ~ 
Necropsy Flndlnqs 

lhlrt4.h•nul'l 

~ ' """"' 
..... 
f5 

Jl','Jft\JIII -t 
NAO, 

Cat~cum 

rot on -·-APC'tUI"' ± "'"s•ntu I e I.N 
A.'lrta -':-"drPnals ,.....;-. 
llrl"n<'hlal Ul ..!.... 

• T~!lltr• ,..;_ 
Pro~t•t• 

~ Pituitary 
til AdtiPr ~ !':kin 

"'",..."'Y Cl ~ Ey•• 
Duln ±: ~rlnal rord 
~tf'lrnUf'l ~-
U~trf'l~ ..!:-
~c lat lC' r•rrvf'l c..:... 

~ 

~ 

:~~~-~~:~:i>·1~;~:;)~;. .. ~:_-:~"· .. t .. , · ~~ ;·:,.;~~ :~:~~l~~#~~--~~~rt-ti.~_·, .. ~:.:&!~· -~!.~~,- ~tf{··~~{,:~::~;:~::,:n.::z::,:::· •-· t W ~~4-~nr-.~·'T:·· ~ t .~ ..... #"& . ·;. be •·; · ., -~··~;:J 



Tlfl";.,';'.').,.!j.~udy Df'Hh Proj•ct l'lo: UM177 Croup: • )0 lllq IIMX/kq/d.ly I I 
Df'Hn 

I AnlNl No: ·') SeK: ft I 4 Tl( 

Cllnlcel Hllt.ory Sal!lpl• Hlatop.ttnoloqy 

NAD. N,D. 

- Necropsy F1ndln9a 

NAD. 

. 

... 

"'--... 

Hu.t,•r of 
~•ctt'n' r.•~ln~t 

Ill 

f 1 VI f 3: 
r t ,,,,, .• ,., ,.....:.. 
t·• rlf•·tr.tl ,_,, ;:L 
f.•ll 'l' ......... 
••···• rt 

~ • f ••• , ... 

Tk,?lu .. tt '4u•-• It• 
~··lllv.H;·r.l 

~ ''4 l.yrt•J·t· u 

···"" , ...... 
~ Tr ,, h• ., 

it:··rPid• 

~ 1•-u .,~h-.· r C" I ,11 

o. '"r·••'"''l~ r± ~-·~1(" .. 

r>u""'J,.,u,.. ~ .,,.,l1"'1 
J,.)untJJn ± C••c-Uf'l 
('o)nn ± ••·,·tuM 
~ ..... nt•rl~ I.N ~ Atlrt,, 
lldr•nal~ ~ 
"rnnchl•l Ul tt T~!ltt!'W 

Pro41t~tr 

~ Pltultuy 
Bl•rldPr :t Skin 
'la....,uy Cl :t tr•s 
Araln ± ~rlnal cord 
St•rnum +-N.1ff'! +-C::rlatlc n«'rVIP J_ 

I"-
1-

...... 

..e 
I.. of 

"' 



Ill. 

~··,•'49~-"', -. '• •, •, •, .... "".llf.•..~f: ....... .;~-.,.Jq.lll •,•,.a,•, "•"•'A~'~'•~~-·-..·,.. ""' < '- '• •, t •, '• • · · ,•,' "• I ' 1 'r • • 

'.,_ '•1.& ... :.1 •' .- ",· _. .·.t~!Jf~_,~_,·_.,~; ,.'.•.•.•·'•'•""'•'"AA•• •• .. ..-.~~.:..·~· .· .•: .• ,•, .·~ .•.•.•.•.•,•, A.·- ......... .... " ~ ·~,·,.·_,·,·.,· ............. ,.'6", 

Ti""'\..,~'h~t_udy ~'lith 

Pro~ec:t No: 4161117 Croup: 4 30 mq HMX/k9/day r ~ I 
~•~n 

I AnlNil No: 74 Sex: ct 
N-r of 

14 TK ~•ctlnn• Ea .. J~•d 

Itt 

C~lnlcal History Sample HlstopatholO'JY 
~ t.lv••r 

NAD. NAO. 
Jo:ldurys f-L 
,.,., t r••n,, 1 ,,,, r-+ ....... ,. 

~ ft, .. ,,,t 
r.-l,lt•,.n 

~ Th)"ftttl1. 

'1u~clf' ± $ .• JJV-"\' r.J 

- ~'1 l.yOIJ h II :± r .• ncrr"~ 
TrAc.:hro., ± Thvrritl• 

r .. r .. :t-.rrc-ld" ±. Or•orh·•tt••• 
!'!tf"'ff''.1Ch ct: 

Necropsy Flndln9s 
Oun<tftnu"' 
IIPIJm 

~ ,lf'jURUI'I 

NAD. 
Caf'C\.Ift ~ c~,lon 

tlrC'lUI"\ 

~ Mr5~nt~rle LN 
Ar)rl't ~ 
"dnnals 3: llron<'h lal LN 

• Tf'•t•• :t Pronat• 
Pituitary f±: llhdd•r 

~u" ~ "•-•ry Cl 

rv•• f.L 
Praln ~ rrlnal ...,,., 

~t •rnUIII --1-
N"rp• ..!... 
t":clat lC' r,rrv_., ..:-. 

.&... --
---- -~-- ---·---- --

..... 
r: 

·"" 

....... 

2 THP@":lfj3jpSp'fp'IPM:-'t J:."'-~ir~ ... ~;;;u;m:.- :1': · .... ::"'-<·.-·:e ~·'· 'r ~ ·t ,'t ~:~- ~-~·-;:!.::, ~.-:.:at-r~ 



.. • • • • • IJ 
•' 

Proj•et No' 416877 T 1row; ... C?.?.~~~udy Croup 4 JO rnq 11!'1X/kq,'d,•y 

I I 14 

Cllnle.al Hlatory S•u•pl• -
NAD. NAO. 

••eropsy rtndln9• 

NAD. 

. 

-

• •• 

l>fo H h 

Tl< I 
Hlstop.ttholoqy 

• 

N\AL~r of 
~~ct. Inn• 

f I.., •• , 

J trhwy• 
,.,.,I'' n.t I .... ,.,, 
tl, ... ,, 

•·r·l~•·n 

Til",''ft'UIIill 

"-'u"'r l r 
:" tllv-•ry r1 
, .... 1.'1""1 h N 

tAJII"ffO ~~ 

Tr.,, t ,. ' 

n~·,,p, '" 
r "·'' •• ,., (" &rJ-. 
,,..,. r·•,·••tu• 
... , ........ h., h 

'''tt"'t••n'J"' ,,,.,.,.. 
J_.)Ut'~ 

C.t,.C'\Jflll 

C1·lnn 

••·rtum 
..._ .. ,.nt•rlc 
,,.,, .. 
A;hf'n-t 1• 

f'rf•nrtl\ 'Ill l 
r,..,, ... 
Ptf'._t,..tt> 

rHu&f,..ry 
''l•!!fl'l' 
':. tn 
~.•-uy Cl 
ty,. .. 
ftr•ln 
~r· l n.al c <"'ret 
f)t.,.rnU"t 

,. .. , .. 
r.c lat le 

---------

.... 

.z::-

"" 

"' 

~ .. 1 .... -... ~ ... - ~ .. • • , ·. ·'. ··.., · . · : ~~. . ... ~· .... • ~ ... ~. ~· .. <: .. • • .;;;;· pwr:,/z;i·S4«&~-"it1rnerlr ,.;:;;·~;:~iiS*?tthit:r-~····· ~4-~~~·;·~r.:·:?~~--~tt.;\:;:.<· .. :v;~-;;r:;:;:w. 
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Proj•ct No: 416877 Tt"'t;.tm ... \~udy Croup )0 HMX/kCJ/d • ay 

I I 14 

Cllnlcal Hlatory S.•ll'p 1• 

NAO. NAO. 

Necropsy r1ndln91 

NAO. 

• 

-
I 
I ---- ----~-- -- ----- ~~~.~~

- --

~..:~.:--,_,·.:~~7~~~~·:~n:-:-w."":_~'-•,i-'. :t;; .• .• -. .. .r -•.!',..r~ ... ·::~-~ .... :"'~·:~ . .• ~~- .•. · )~.--~ ~~--: .~-t>·1 .•·~·~.:-·--~·~~-~ ..... ,,~: -<i<~!..4f':~,~~·-~~-; .... 

DP uh 

Tl< I 
Hlatopatholo'}y 

-- ~-

M...: .. r ol 
':P("t lOnt f• .. ln••1 

Ill 

t::I t.tv••r 
, lr!nry' ~ rt·r a,.., •. , 1 '··· p.: ...... ,.,. ~ 
lit Ht 

~ .'J l•·•·u 
'fi:·,~•J"l ~ 
....... , It• 

~ • '"v.Hy t':l 
.,.M l.'f"''f·h H 

r .. nt·r····~ 

~ TrA<·h• ., 
Th•JfOltfCII ~ 
r .. , , .. hyrrl•J• jj n ... ·~orh.,,.,,,~ 
,., f"""'tc·h :±l I)•Jt'otl•~nuf"' 

tl .. llf't 

~ J.•1UO\Jt" 
(•<4.,(.'1JI"' 

t±J ("r,loH 

Art' tum ~ 
~~"'n'.-r le L:'' ..L 
""''A ~:-
'~1r~nAI '!I 

~f·"n<"hl.sl LH 

~ T«'~'"'J 

PfC''ItAt,. 
, .. , .,.,,., .. 

I 111. ·~ .... 
I<:- a.\ ~-
........ ry Cl e: rv•• 
"'"''·" :...:.... 
~rlual t:-nrtt :I: 
":tfl'rt\UM ~ 
NA(fl. ~ 
·;l.·lat IC' nrrvr ~ 

1--
1--

.L -·-

..... 

.e 
0\ 

~~::::j~rr··:·~·:.-~~ . .- ., r-~7::···.' q, .. ; -~r ·~·:~--. :·~.·~· .• ~~;_-b' :~,. ... :t .4 ···:-:~r;a 
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Pro,•ct No: 41~877 Ta..,..,'l.?.k\~udy Croup· • )0 111<, IIKX/kq/J.sy 

I I 1 

Cllnlc•l HUtory S•.,ple 

HAD. Eye Only one n•""lll•l 

-.eropsy rtndln9• 

lll9ht .,. ·-11 •nd shrivelled up ln 
aocket. 

I 
. 

--------

0 • ·• 

O.Hh 

Tl( I -Htstopuhol01Y 

eye presf'nt on alldl•ll. 

---·- -----

• 

H....r.•r ol 

~•ct '""' ~•ul"•!!.. 
IU 

1.1 v• r ~ 
. I h•• ., ... 

~ f'• 'a,, ... , I '··· ...... , ... 
~ ...... ,. 

• I lt •. ,, i-J_ 
1t··,~··· ~ 
._•'"'· It• 

~ ~ , a • . ., • r ·, r 1 

''"" I, ""I'' P! ~ t ,.: , ...... 

Tr ,, ,,, .. , f-L. 
T••·tr••t.tor. 

f:1L r·" .· " .. , r '''" 
'" .. , ·r•• ,., .... :± ,., ,._,, ~h 

n .•.• ,,.,"'"" :t tlt·lt"'ll 

·'''h'''''"' -L 
t'Arr'" .,..L_ 

Cnl-n ~ 

ltt•(tl.ftl ~ 

"''"''"' ,., lC" 'Jf ~ 
A...rt-t ~ 
A1r•eal• r-:-
M""t,'••trl.tl LN ~ 
T"'"'''~ ~ rrn"' ,..,,. 

r·tt utt "'Y l±: hl ... ! ,., 

~"'"' ~ 
.,..,.""'~ry Cl ~..;;_ 

···~ .... J... 
,., .. " ......L 
'"rtr••l rnrft ....:... 
~·, .. , """' .,!....... 
N~r •·• r.!:-
.-:~-I et It' tu""rv• {J 

~ 

1-
~ 

-- ---

..... 
./:> 

• 

··11·1!···11·11····················~~········ · ( · .~ ~1:-r-..·: .. PP'fF!'s:@.QtEW.fitS.!i7···t·-,:~;~·,i.;:·r .. htitz: .. ":·,~·~ .. ~~;"-· ,r.·, ·~h:r.-:1·'"-~.::,~·:~U!>~~,~ 
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Pro)~et No: 41~~77 Cro-.p · 4 )0 lftq HHX/kq/day 

Cllnleal History s..,,ple 

NAD. Liver 

Thymue and 
Spleen 

r.tomaeh and 
lnteatlnea 

Meaenteric: 
Lytr.ph Node 

Bl.:~c!df'r and 
Eye a 

Necroply r&ndlnql 

Abdomen filled ~lth yellow fluld. 

Mesenteric lymph nodes very friable. 

• 

Ti~w9.?.~t\~udy DP·U h 

I I 
-- --

I 14 ru 

HietopathoiO'lY 

Section autolytic. 

App~rent dP~letion of 1 yrr·phnc-yt C'!l but 

All MCCtlons autolytic. 

NAD. 

Auto lytle 

' 

11.-t>er ol 
~•ct I on• E .. atn•·l 

IU 

l:l: : tv•kt 

t-1 lr·• Y"' ...... 4 •... , ., ...... , ... ~ 
JIUt.">lytle. r.., ... ,~ 

~ lit• "' 
•• , ••.•• fl 

~ Tl .,..,.. .~ 

ll4a"\C lr 

~ · •II v ''Y f'l 
... 1.'("11 I, N tf: P-•n• , ..... 
TtA! ...... , 

~ Ttwr<'l~l• 

, ... , .,~ h)'f(" '""' ~ o.., .... , .... ,., .... 
.. tt-.:4rh 

~ fl:.t• .. h·nu"t ..... .,._ 
~ J")•n,.. 

f'•"'"C'Ufl' l± r n)on 

... ("t ""' ~ 

....,.,4-ht •r tc Uf ~ "'·•"' ~ 
'-•1r •n• 1 • 

~. thf'nrhllll LH 
T~~~~~~· .-. 

~ Prc-~t•t•· 

Pltult,.ry ~ "t .. ld•r 
""ttsn tt: .. ~-•ry Cl 
ry•• t± ~nln 

!"r&n•~ cor~ f..L 
~t ""'"""' ~ .... , .. I 

r: ·tar tr o•rv~ f-j" 
1--
f-
~· 

.... 
4'
.;,o 
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Proj~ct No: 41~877 Croup· 4 

CllnlcAl History 

NAD. 

Necropsy Flndlngs 

NAD. 

T 1"--; .. ,l~.~·k !i,~udy ()oo \t h 
10 mg HMX/kq/d~y 

I I I 14 TK 

Sample Hhtop~t holnqy -
NAD, 

• 

ktJt:...l·""f of 
~,('• ,. ,., t .......... , 

IU 

~. II :•, 

II II•• ,·, 

~ ,, ,,,,,,,, ! ,, 

I,. I· 

~ ,.,_,,, 
., ...... ± Tt· -·•" 
"~~•"'' ,,. r± ' tl t ••• ' 'Y (' 1 
.... I ·•f 1 t PI f-a-I·"'',,.,,, P: , ' .. '·· ' 
i' ., '1·14 

:i: 1· ,, •' •,·,·rrl,f~ 

'"". ·r "·'''""' d: •·~'c h 
,,., .. , .. ,.,,"' 

~ ti• .. ,.... 

J• J·•"•r ~ r ,,. .. ll'l 
'· ,,., ± Dt•t t Ul'll 

lil!r"'lf'nfrr lt u• ± A•·r '" 
A·~r..-nAl~t ,.....:... 
''''·h' td-'11 I.H f..!-
r .. ~,,.. --.. ,{,., .,, .. 

~ I'll ull4t y 
rq • t.~,., ,.J.... 

··••n ~ 
.,..,,..,.Jtry Cl f~ 
'"Y~" ....:._ 
,.r•sn -L. 
~rln-'1 rC'Ird L 
!~t rrnu"' ~ ..... , .... .~ 
~c14tlc nf"rv,. ..!._ 

--

...... 
1:. .c-

I ~ ' /' !>-c.-.. ~ - • • •• • '•. . ·- • •:. .. .-.- i -~ ... ,::... \ 11-;~.~~ NV?'ffN7ii?YitWS':S"%'~t·~;:t~;:;-;r~;r;;;;;1¢'f'';6;;t~~-'):£'·\ '·';.'7rNti~ ., h~;.; .. ·· -~ 
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-
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Pro)•ct No: 41~~77 
Tl ...~~k\'udy ~4th Croup· 4 lO 1119 IIMX/kq/day 

I 
I • • • -·- o 

I I 14 TK 

Cllnlc.al History Sa111pl• Hhtop.Jtholo'}y 

NAD. NAD. 

N•cropsy Flndlnqs 

NAD. 

• 

.. """ . -,.. . •"" •• ;''• • _.,. ,_ •• .J>.-"'-"·'t -_~.x.,:.."_, .... ,., ... -.. -•• :., .. ~.;.;;l·~iif:ia'lii~(i<P 

NIAl,.r of 
";.•ctton~ l•aeln•t 

"' 
t.tv•·r :::L 
'l•tru·y·. 

:t ..... ,.tf'fl··· , ... ...... ,~ :± th·.,rt 
''tl•·rtl :± 1h','11"1•1,. 

"'•···1,. 
~ • •I I v try t~ I 

, . .,. I 1"'1'1 N 

~ J·,,nr·r••.t•· 
Tr.t• hf•,, f-L.. 
Th··tot•l"' 

~ ru.,•h\trl•'" 

nr•• ''"·'''"~ ~ •·tn~~.tc, h 
,~, .... f,.,.,._ 

~ ., .. ,,._ 
.1~ llHH ... ~ ra•••"\Jf't ,.,.,,., ± ... ,., '''"' 
~••nt•rlC' u• ± ~ .. ,. 
Ath•n•l• ,...!... 
l'r<>r..-hlal Ul ~ 
TPIIIt•• .-:.-
f•rtt-.:t "',. 

~ rtiul!ary 
11•(11•r ~ C' ... ,, 

....... ary Cl .JL 
ty ... ,...:..... 
Rr•Sn + 'plMI cord 

~ ~'•·rnV'Il ,.._,, .,. f-j-
~rt•tlc nrrv•· r-r-r-

f-
r-

.... 
VI 
C., 
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" • It 
• a 
• • II 
a 
• • ,. .. 
• .. . 
" ~ 
c 
~ 

' l 
' ! 
' ~ 
' ~ 
~ 

' .. 
0: 

• .. 

• 

-

.a... 

• ... • • 

N HfiA77 r: s is ""1 IIMX/kq/day I 
t:Untcal Ill story Salftple 

NAD. 

-

Necropty Flndlnqa 

NAD. 

. 

• 0 • '0 

T 1 "'4\ ..,r,'.'). ~!i_~udy o.- .. th 

I 
ll""'--..... 

I I 4 Tl< 

H lttop.lt holn'Jy 

NAD. 

• 

... ..-.~ . .,., of 
r;,.<, ,, .• ,, [a,.•Jn• t 

ltl 

~ I •• ,, t 

IJ'l·h·· ., .. 

~· r·r·r I rt•u.tl f.tt 

1.·11•'1' 

~ .... "' 
., l•·••fl ~ t•··,-:·,, ~.!... 
114·•• • lr r± • , ! '·. try r·t 

'M I· ... ,'' N ~ I u.• r• .t• 
1·r •• tu t ....1... 
T'.·ot l tr 

I ,.,..,.,·t,·.u·t·t•. 
Ot •'··1 t.,,,,.., :± rt, .,...,,, t. 

! .. , ... , •. , •• , ... 

~ ll•·•d"" 
,,,.,,,,,."' 

~ .. ...... ,,. 
4'ol•·u 

~ lh·c' ,,,,.. 

........ ~ht•r 1(" l.H 

~ fv·r t~ 

A·1r,.,,,..,._ 
~ tH• n• t.t "1 LN 

T•·4tott-~ t± I r "1t Atf" 

t·lt ~tt •ry 

~ t-J ... f ,,., 

~·k S n ~ ... ,,...,,.,y Cl 

f Y'"• ....,:_ 
ttratn ..!.-
~plnal f'ord 1..!.... 
~t•rnuM f-1-. 
N"''"' ~ ··, t•t tC' nrr"" 

f--
f--
r-

..... 
V'1 ..... 

• 

L.~,~h ... .,.. ,I~- fl ... ·~ ....... ~· ... ,,_r 4,.,_ -- . ,. ;> "".~ • _ ... , _,l,' ' ""''M.L17?::·~:~c·~ .. ~r;)·,~r-,p;;;:rr:~·j~<-··.~:-.··-)6~ .. : .. ·.·~····t~(,.,.:··r¥,. ·;.;.·; ·r:-. i····.·. ;-.-.:,.~·~ .. ··r""\'"?i·J 
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Proj•et No: ••~~77 Tl..,w~·?•k\t,udy Croup: !I 7S 111q HMX/l.q/day 

I I H 

Cllnled History Sa111pl• 

NAD. Nl\0. 

Necropsy flndlnqs 

NAD • 

• 

O.•th -- --

I Tl< 
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Project WO• 416877 Ti~w~'hli~udy De.th 
Group: 5 250 ~ HMX/kg/day 

I 3 I FD I 
Clinical History Sample Hlstopatholoqy 

Skull crushed by cage lld. Tissues autolytic. 

'-

-

Necropsy •1ndin9s 

Skull crushed. 

Liver - edqe of left lobe pale (10 IIIII )( 

s l!r.l). 

Brain - autolysed and too soft to be 
removed for weighing. • 
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Proj•ct ~· 416~11 Croup: 5 250 ~9 HMX/kg/day 

r-
Cllateal Hletory Sa111pl• 

IIAD. Liver 

-

-.cropey Flftdlage 

no. 

• 

.. 

Ti...,w~r:,.k\~udy De!lth 

I 14 I TK I 
Hletopathology 

Foci lymphocytes and polymorphs. 
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Pro)•et MO• 416877 Ti~w~'h\,udy De 4th Croup : 5 250 1119 HMX/kCJ/day 

I 14 I TK I 11\.Dber of 
S•etion• Ea .. tn•d 

HE 

Cllnlcal Nlatory Satnpl• Hlatop•tholOCJY 
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Llv•r 
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Proj•et No· 4l6R77 Tl...,w~~lt\~udy DeUh 
Croup : S 250 •9 HMX/kg/day 

I 8 I I< IE I tl...t>er or 
S•ctlons E• .. lft•d 

HE 

Clinical History Sampl• Histopathology 
Llv•r q: 

Leapt fr~ ca~e and ran around floor NAD. 
Kldn•y• 

for approximately lS minutes before 
Spl••ft + collapsing, gasping and convulsing. Braln ....:.... ---

I-
1--------

Necropsy Findln9• 
r-- N 

~ --
NAD. 

~ --. ~ ,_... 
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Clinical Hiatory Sample 

NAD. NAD. 
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Project No• 416~77 T1.,w~'h\~udy Croup : 5 250 1119 HMX/ltg/day 

I 10 

Cllnlcal Hl•tory Sample 

NAD. NAD. 
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•ecrop•y Flndln9• 
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Ptoject No: 416A77 Tl~w~'h\iudy Cro~F· : 5 250 mq HMX/k9/day 

I 11 I 
Clinical History Sample 

NAD. NAD. 

.. erop•y Fin4ln9• 

NAD. 
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// 

0 • 

Death 

ro I 
Hlatopatholo9y 
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Project No• 416~77 T111'4\w~~l<!j.~udy De<!ith Croup: 5 250 ~9 HHX/kg/day 

I 14 I TK I N\llllber of 
S.c:Uous E• .. 1nell 

HE 

Clinical History Sa111ple Histopathology 

~ 
Llv•r 

NAD. NAD. 
Kllln•ys 
Spleen 
Brain ...;::.... 

--
~ 

~ -
~ ------ ....., 

Necropsy Findings - ~ -
NAD. 1-. 
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f--f-- '-



........................ ~------~ .................................. ~ ...................... ~ ............ ~--~~ .... ~ .. --~ .................... ~~, 
• c • • • • 

Pr~ject No: 416R77 Ti""lw~'h\iudy Croup 6 750 1119 HMX/kq/dlly I I 2 

Cl!nlcal Hl•tory Sample 

NAD. Liver Not.examined. 

-

Necrop•y F!nd!n9• 

Lunqs dark red. 
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• • 0 

De-.th ------
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Project Nor 416R77 Ti~w~~k\,udy Croup: 6 750 mq HMX/kg/day 

I 7 I 
Clinical History Sample 

NAD. NAD. 

.,_ 

Nee~opsy Flndln9• 

NAD. 
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DeHh 

FD I 
·-Histopathology 
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Project No• 416A77 TimqwtJ.'l~!i;udy Croup : 6 750 mq HHX/kq/day 

I I) I 
Clinical History II Sample 

I' 
NAD. Lunqs N(')t examined. 

Necropsy Flndln9s 

Lunqs dark red with several 1-2 mm 
white foci on all lobes. 
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. . 

~·th 

ro I 
Histopatholoqy 
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Project No• 416877 Ti""\w~'tk~~udy .[)e"th 
Croup ay I I 

·-- ...... 

I 3 FO ' 

6 750 HMX/kq/d 

Clinical Hlatory Sample Hl•topatholoqy 

NAD. NAD. 

-

••cropey Fln4lnt• 

NAD. 

• 
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Pro)•ct ~· 416~77 Tl~...,'l-').1<\~udy Oo'!•th 
Croup : 6 7SO 111CJ HMX/kg/day t=>) I I f"D 

Cllftlcal 81•tory Sa101ple Hlnopatholoqy 

NAD. Llv•r N~ but autolytic change. 

Lunq• Not •xamln•d. 

~cr~y fladlft9• 

Llftr pale. 

LunCJ• dark red. 
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Pro~•et MOa -416~77 Ti""tw~~lt\~udy Croup : 6 7SO 11119 HMX/kq/do~y 

I 2 I 
Cllftleal •t•tory Sa~~~pl• 

IIAD. NAD. 

-

llecr.-y Flftdlft4J• 

IIAD. 

• 

... 

- .. .... 

EK'Hh 

FD I 
Hhtopnholoqy 

-

N-r of 
Section.• Ea-lned 

HI 
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~tdneys 
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Bnln ~ 
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Project No• 416877 Ti...,w~'l-1<\~udy Group ' 750 HHX/Itq/d ay I I 1.0 

Clinical History Sa111ple 

NAD. NAD. 

. 

••cropay rlndint• 

NAD. 
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• 

s.. 

~·th -- --·· 

I FD 

Hhtopatholoqy 

11\Dber of 
S•ctlons £•aaln•d 
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Project Noa 416R77 Ti""ttw~~~~\;udy Croup: 6 750 mq HKX/kq/day 

I 2 I 
Clinical History Sample 

NAD. Lunqs Not examined. 

Necropsy Findings 

!.unqs dark red. 
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De•th 

FD I 
Hlstop•tholoqy 
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Brain 
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Project No• 416R77 Ti"'ttwCZ.'h\~udy ~·th Croup 6 7SO HHX"/kg/d ay 

I I 
------

I l F'D 
NUI!Ibec of 

S•ctlons Eaaaln•d 
ta: 

Clinical History Sa111ple HiStopathology 
f-.-Llvf'r 

a.: NAD. ~ldn•y• 
Lungs Not exa111ined. Spleen ~ 

Brain ...!. -!--
1-
1-- 1-
1-
1-
1--1-
1-
1-

••eropsy Findings 1-
1-

~ 
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Lungs slightly redder than normal. 1-
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Proj•ct No1 4J6ft77 Tl""tw~~k\~udy Oe•th Group 6 7SO 1119 HMX/kq/d ay I I 
-- ----

I ll..iber of 
3 FO Section• E•aaln~d 

HE 

Cllnlcal H!atory Sample Hlatop.atholOCJY a LlvPr 

MAD. LunCJS Not examined. 
Kldn•ys 
Spl~•n f4-
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Projeet No• 416R77 Ti~w~'h~~udy Oe•th 
Croup : 6 750 111g H~tx/ltg/day 

I 9 I FO I Nllllbu of 
S•ctlons t• .. ln•d 

II! 

Cltnseal History Sa111ple Histopathology 
~ 

Llv~r 

~ NAD. Lungs Mot examined. 
KldnPVS 
Splun ~ Brain ~ 

r--
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Project No• 416R77 Croup: 6 750 mg H~/kg/day 

C11nteal History Sample 

M·..o. 

Necropsy Findln9s 

NAD. 

• 

-

T1~..,9.'lk~;udy 

I 2 I 
NAD. 

- .. ... - .. 

De~th 

FD I NUIIIber of 
Seetlon• Eaaalned 

liE 

Histopathology 
~ Llvf'r 
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Spleen t+ Brain ...!. 
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APPENDIX 14 

H}~: 13 Week Toxicity Study in Mice 
hethodology of Diet Analysis 

Materials 

1,3 Dinitrobenzene (Organic Analytical Standard Grade), BDH 
Chemicals Limited, Poole. 

Acetonitrile (HPLC Grade), Rathburn Chemicals Limited, 
Walkerburn, Sco~:c~d. 

Method 

A suitable weight of diet (2.5 g or 5 g) was weighed accurately 
into a clean glass 8 oz jar. To this was added 1 ml of internal 
standard solution (dinitrobenzene in acetonitrile at a suitable 
concen~ration) and 50 ml of acetonitrile as extracting solvent. 
The jars were shaken mechanically for f h then left to settle, 
preferably overnight. A suitable aliquot was tran&ferred ~o a 
sample vial and analysed by HPLC. 

Standard ~elutions of HMX were prepared by adding a known amount· 
of HMX (equivalent to that of the group being analysed) to a 
sample of untreat~d diet. These were treated with internal 
standard solution and extracting solvent as described for the 
formulated diet samples. 

Three quality control samples were included with each batch of 
test samples and standards. For this purpose a solution of HMX 
in acetonitrile was prepared by on independePt analyst and 
these solutions used by the analyst to spike blank samples in 
exactly the same way as the standards. 

HPLC Conditions 

Instrument: 

Column: 

Solvent: 

Flow: 

Oven Temperature: 

Wavelength: 

Attenuation: 

Chart Speed: 

Hewlett Packard 10848 with variable wave
length detector and automatic sampler. 

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

Acetoni~rile: 

1.5 ml/min. 

40°C. 

228 nm. 
25 - 28 . 
0.5 em/min. 

Water (40:60 v/v). 

• 
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APPENDIX 15 

Methods and Units used in Laboratory Investigations 

Haematology 

Parameters 

Haemoglobin: (Hb) 

Total Red Blood 
Cell Count: (RBC) 

Packed Cell 
Volume: (PCV) 

Absolute Values: 

Mean Cell 
Volume: (MCV). 

Mean Cell 
Haemoglobin: 
(MCH) 

MeaTl Cell Haemo
globin Concen
tration: (MCHC) 

Reticulocyte 
Count: 

Total White Blood 
Cell Count: (WBC) 

Differential White 
Cell Count: 

Heinz Bodies: 

Method Units 

Orabkin, D.L. and Austin, J.H. 
J. Biol. Chern., 98,719, (1932). g/dl 

Coulter Counter, Coulter 
Electronics Ltd. x 10

1211 

Modified Strun:ia, M.M. et al, 
Arne r • J • Path. 1 2 4 , l 016 , (19 54 ) ~ ' 

Haematological Slide Rule 

Visual appraisal using new 
methy:ene blue vital staining. 

.Coulter Counter, Coulter 
Electronics Ltd. 

Visual appraisal of stained 
film. (May-Grunwald 3nd 
Giemsa Stain.) 

Visual appraisal us!ng 
methyl violet staining. 

• 

fl 

pg 

g/dl 

' 



• 

• 
9S2 

Clinical Che~istry 

Par·ameters 

Urea: (BUN) 

Glucose: 

Aspartate Trans
aminase: (GOT) or 
(AST) 

Alanine Trans
aminase: (GPT) or 
(ALT) 

Lactate Dehydro
g-enase: (LOH) 

Sodium: (Na) 

PotassiUm: (K) 

Total Protein: 

Albumin: 

Alkaline 
Phosphatase: (AP) 
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APPENDIX 15 (continued) 

Method 

Karmen, A., J. Clin. Invest., 
34, 131, (1955). Adap~ad for 
centrifugal analysis. 

Barthelmai, W. and Czok, R., 

Units 

mmol/1 

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

Enzyme Comtnission of the Ger.man 
Society for Clinical Chemjstry. 
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, 281, (1972). Adapted for 

.centrifugal analysis. IU/1 

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

I.L. flame photometer 

I.L. flama photometer 

Henry, R.J., Sobel, C. and 
Berkman, s., Anal. Chern., 29, 
1491, (1957). Adapted for
centrif\~gal analysis. 

Rodkey, F.L., Clin. Chern.,.!!, 
478, (1965); 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 

.. . . 
r 
f" 
r ;. 



Urinalysis 

Parameter 

pH: 

Specific Gravity: 

Protein: 

Glucose: 

Ketones: 

Blood: 

Bilirubin: 

Urobilinogen: 

Microscopy: 

Colours: 

5267 
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APPENDIX 15 {continued) 

Method 

Boehringer BM8 Test Strips 

Refractometer 

Boehringer BM8 Test Strips 

Boehringer BM8 Test Strips 

Boehringer BM8 Test Strips 

Boehringer BM8 Test Strips 

Boehringer a~ a Test Strips 

Boehringer Test Strips 

Urine samples centrifuged ~t 1,000 rpm for 
10 min and spun deposit examined for: 

epithelial cells (E) 
crystals (CR) 
white blood cells (W} 
erythrocytes (R) 
organisms (0) 
casts (C) 
abnormal constituents lA) 

For the sake of clarity ~nly the initials 
E, CR, w, R, o, C and A are used in the 
tables of results. 

!! Scoring for qualitative urine tests is: 

0 • negative 
1 • trace amount 
2 • small amount 
3 • large amount 

PY • pale yellow 
GRY a greenish yellow 
LY • lemon yellow 

• 
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