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QUALITY ASSURANCE REPORT
The CQnduct of this study has been subjected to periodic inspections by Safepharm
Quality Assurance Unit. Inspection findings are reported to Management/Study

Directors on the day of inspection in each Case,

This report has been audited by Safepharm Quality Assurance Unit. |t is considered to
be an accurate account of the data generated and of the procedures followed.

Inspection and audit occasions relevant to this study are as follows:

20 September 1999 Protocol Compliarice Audit
07 March 2000 Test Material Preparation
08 October 1999, 07 March 2000 Chemical Analysis
04 April 2000 Dosing Procedure
04 April 2000 Clinical Observations
05 October 1999, 07 April 2000  Post Mortem Proceedings
25 September 2000 Draft Report Audit
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For Safepharm Quality Assurance Unit"
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GLP COMPLIANCE STATEMENT

I, the undersigned, hereby declare that the objectives laid down in the protocol were
achieved and as nothing occurred to adversely affect the quality or integrity of the
study, | consider the data generated to be valid. This report fully and accurately reflects
the procedures used and data generated. )

The work described was performed in compliance with UK GLP standards (Schedule
1, Good Laboratary Practice Regulations 1997 (S| 1997/654)). These Regulations are
in accordance with GLP standards published as OECD Principles on Good Laboratory
Practice (Revised 1997, ENV/MC/CHEM(Y8)17); and are in accordance with, and
implement, the requirements of Directives 87/18/EEC and 88/320/EEC.

These international standards are acceptable to the United States Environmental
Protection Agency and Food and Drug Administration, and fulfil the requirements of
40 CFR Part 792 and 21 CFR Part 58 (as amended).

L § Jones BSc (Hons)
Study Director

The following scientific and sup~rvisory personnel were involved in the study under the
overall supervision of ihe Study Director: '

D Harris HNC
M Trussell HNC
] Kemp

N Doleman HNC
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AUTHENTICATION

,,l,,,the;undersigned,,hereby declare that the microscopic pathology data presented in this
~ report were compiled by me and that the results reported herein accurately reflect the
data obtained.

EUROTOX Registered Toxicologist
Study Pathologist

I, the undersigned, hereby declare that the analytical data presented in this report were
compiled by me or under my supervision and that the results reported herein accurately
reflect the data obtained. :

....................................................................... DATE: e
D Muilee CChem MRSC .

Head of Analytical Chemistry

Approved for issue:

....................................................................... DATE: e

M P Blackweil BSc PhD CBiol MIBiol FIAT
EUROTOX Registered Toxicologist
Director of Mammalian Toxicology
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- SUMMARY

STUDY SPONSOR : STEPAN COMPANY

STUDY TITLE 2 TWENTY-EIGHT DAY REPEATED
DOSE ORAL (GAVAGE) TOXICITY
STUDY IN THE RAT ,
TEST MATERIAL :  NINOX® HCDO

1. The study was designed to investigate the systemic toxicity of the test material.
It complies with the requirements for notification of a new chemical substance in
the EC and follows the testing method described in Commission Directive
96/54/EC (Method B7) and OECD Guidelines for Testing of Chemicals No. 407
“Repeated Dose 28 Day Oral Toxicity Study in Rodents” (Adopted 27 July 1995).

The test material was administered by gavage to three groups, each of five male

and five female Sprague-Dawley Crl:CD®BR strain rats, for up to twenty-eight
; consecutive days, at dose levels of 15, 150 and 1000 mg/kg/day (incorporating a

correction factor for 81.47% purity). A control group of five males and five
] females was dosed with vehicle alone (distilled water). -

Clinical signs, functional observations,*bodyweight development and food and
water consumption were monitored during the study. Haematology and blood
chemistry were evaluated for all animals at the end of the study.

All animals were subjected to a 8ross necropsy examination and histopathological

evaluation of selected tissues was performed.
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The results are summarised as follows:

). .ortality
One female treated with 1000 mg/kg/day was found dead on Day 12 of the study.

Clinical Observations

Animals treated with 1000 mg/kg/day showed clinically observable signs of
toxicity from Day 3 onwards. Sfigns included fur loss, noisy respiration, increased
salivation, red/brown staining of the fur, wet fur and hunched posture. Sporadic
signs of diuresis, staining around the ano-genital region, tiptoe gait, gasping
respiration and palior of the extremities were also noted. The female found dead
at the start of Day 12 showed a substantial deterioration in condition on Day 11
with additional signs including pilo-erection, respiratory pattern changes, staining
around the snout and mouth and dehydration.

No clinically observable signs of toxicity were detected in animals treated with
150 or 15 mg/kg/day throughout the study period.

unctional Observaiions

4.1 Behavioural Assessments.

Weekly behavioural assessments supported the clinical observations recorded
QUring the study with incidents of tiptoe v,ait, hunched posture, noisy

respiration
and increased salivation being recorded for 1000 mg/kg/day animals.

No such effects were detected at 150 or 15 meg/kg/day.

4.2 Functional Performance Tests

No treatment-related effects were detected.

-
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~' 43 Sensory Reactivity Assessments
Males treated with 1000 mg/kg/day showed an enhanced startle reflex compared
with controls.

No such changes were detected for 1000 mg/kg/day females or animals of either
sex treated with 150 or 15 mg/kg/day.

5. Bodyweight
Males and females treated with 1000 mg/kg/day showed a substantially reduced
bodyweight gain during Week 1 of the study only.

No adverse effect on bod: weight development was detected for animals of either
sex from the 150 or 15 mg/kg/day dose groups. ‘

6. Food Consumption
Males and females treated with 1000 mg/kg/day showed reduced food
consumption and reduced food efficiency during the first week of the study only.
Males continued to show a reduced dietary intake thro: ,hout the study period.

No such effects were detected in animals of either sex treated with 150 or

15 mg/kg/day.

7. Water Consumption .

’ Water consumption measurement, initiated on Day 15, revealed a éubstantial
increase for animals of either sex treated with 1000 mg/kg/day, which persisted
until the end of the study. .

There was no convincing effect on water consumption in animals from the 150
or 15 mg/kg/day dose groups.
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Haematology

Haematological changes consistent with haemolytic anaemia were detected in
animals of either sex treated with 1000 or 150 mg/kg/day. Males and females
from the 1000 mg/kg/day dose group also showed a significant elevation in
neutrophil numbers together with a slightly elevated prothrombin time.

No such eifects were detected at 15 mg/kg/day.

Blood Chemistry .
Males and females treated with 1000 mg/kg/day showed elevations in plasma
aspartate aminotransferase (ASAT), alanine aminotransferase {ALAT) and bifirubin

compared with those of controls.
ASAT and ALAT were also elevated for 150 mg/kg/day animals.
No such effects were detected at 15 mg/kg/day. .

Organ Weights

Males and females treated with 1000 mg/kg/day showed a statisticaily significant
increase in spleen weight, both absolute and relative to bodyweight, compared
with controls. The effect extended to the 150 mg/kg/day dose group although

statistical significance was not always achieved.

There were no toxicologically significant organ weight changes detected” at

15 mg/kg/day.

Necropsy
One female treated with 1000 mg/kg/day showed thickening of the non-glandular
gastric epithelium but there were no other macroscopic findings at necropsy that

could be considered treatment-related.

M peallad

N




12. Histopathology

Treatment-related changes were detected in liver, spleen, kidneys, urinary bladder
and stomach. Centrilobular hepatocyte enlargement was detected in three males
from the 1000 mgkg/day dose group and hepatic haemosiderin pigment
deposition was noted in both sexes from this dose group and in one femaie
treated with 150 mg/kg/day. increased severities of splenic extramedullary
haemopoiesis and haemosiderin pigment accumulation were detected in animals
of either sex treated with 1000 or 150 mg/kg/day. At a dose level of 15 mg/kg/day
splenic changes were confined to pigment deposition in females. Haemosiderin
deposition was also apparent in the kidneys of males and females treated with
1000 mg/kg/day and hyperplasia of the urinary bladder epithelium was noted fin
these animals. The non-glandular (forestomach) epithelium of animals from the
1000 mg/kg/day dose group showed acanthosis and hyperkeratosis occasionally
with associated subepithelial inflammatory cell infiltrates.

13. Conclusion
Oral administration of ihe test material, NINOX® HCDO, to rats for a period of
. up to twenty-eight consecutive days at dose levels of up to 1000 mg/kg/day
resulted in toxicologic:‘-llly significant effects at dose levels of 1000 and
150 mg/kg/day. No such effects were demonstrated in animals of either sex
treated with 15 mg/kg/day and the “No Observed Effect Level” (NOEL) was,

therefore, considered to be i3 mg/Kg/oay.

-
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NINOX® HCDO:
TWENTY-EIGHT DAY REPEATED DOSE

ORAL (GAVAGE) TOXICITY STUDY IN THE RAT

1.  INTRODUCTION

The study was performed according to the protocol presented in Appendix XVi and was
designed to investigate the systemic toxicity of the test material, by repeated oral
administration to the Sprague-Dawley Crl:CD®BR strain rat for a period of up to twénty—
eight consecutive days at dose levels of 15, 150 and 1000 mg/kg/day (incorporating a
correction factor for 81.47% purity).

The study was designed to comply with the requirements for notification of a new
chemical substance in the EC and follows the test method described in Commission
Directive 96/54/EC (Method B7) and the OECD Guidelines for Testing of Chemicals No.
407 “Repeated Dose 28 Day Oral Toxicity Study in Rodents” (Adopted 27 july 1995).
The rat was selected for this study as it is a readily available rodent species historically
used in safety evaluation studies and is acceptable to appropriate regulatory authorities.

The dose levels were chosen based on the results of the range-finding study presented
in Part Il of this report. The oral route was selected as the most appropriate route of
exposure, based on the physical properties of the test material, and the results of the
study are believed to be of value in predicting the likely toxicity of the test material t6

man.

The study was penuimed between 17 September 1999 and 30 June 2000.
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2. TEST MATERIAL AND EXPERIMENTAL PREPARATION
2.1 Description, ldentification and Storage Conditions

Sponsor’s identification : NINOX® HCDO

Description : off white paste

Batch number : 876TK

Purity : 81.47%

Sample number : IX

Date received ot 10 May 1999

Storage conditions : room temperature in the dark

Data relating to the identity, purity and stability of the test material are the

responsibility of the Sponsor.

A Certificate of Purity is included as Appendix XXIII.

2.2 Experimental Preparation

For the purpose of this study the test material was precared at the appropriate
concentrations as a solution in distilled water. The stability and homogeneity of

the test material formulations were determined by Safepharm Analvtical

Laboratory. Results are given in Appendix XV

stable for at least fourteen days. Formulations were therefore prepared weekly

and stored at approximately +4°C in the dark.

Samples were taken of each test material ‘ormulation and were analysed for
concentration of NINCX® HCDO at Safepharm Analytical Laboratory. The
method used for analysis of formulations and the results ~btained are given in

Appendix XVIIl. The results indicate that the prepared formulaticns were within

= 10% of the nominal concentration.

sniow tne forrnulations io be
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3. METHODS
3.1  Animals and Animal Husbandry
A sufficient number of male and female Sprague-Dawley Crl:CD®BR strain rats
were obtained from Charles River (UK) Limited, Margate, Kent. On receipt the
animals were examined for signs of ill-health or injury. The animals were

acclimatised for nine days during which time their health status was assessed.
A total of forty animals (twenty males and twenty females) were accepted into the
study. At the start of treatment the males weighed 139 to 173g, and the females
weighed 127 to 155g, and ‘were approximately five to seven weeks old.

1'
|
|
b
!,

The animals were housed in groups of five by sex in polypropylene grid-floor
cages suspended over trays lined with absorbent paper. The animals were
allowed free access to food and water. A pelleted diet (Rat and Mouse SQC
Expanded Diet No. 1, Special Diets Services Limited, Witham, Essex, UK) was
used. Certificates of analysis of the batches of diet are given in Appendix XVil.
Mains water was supplied from polycarbonate bottles attached to the cage. The

. diet and drinking water were considered not to contain any contaminant at a
level that might have affected the purpose or integrity of the study.

The animals were housed in a single air-conditioned room within the Safesharm

Barrier Maintained Rodent Facility. The rate of air exchange was at least fifteen

air changes per hour and the low intensity fluorescent lighting was controlled to

give twelve hours continuous light and twelve hours darkness. Envirenmental -
- . conditions were continuously monitored by a computerised system, and print-

' outs of hourly mean temperatures and humidities were included in the study
records. The temperature and relative humidity were controlled to remain within
target ranges of 21 + 2°C and 55 + 15% respectively. Occasional deviations

- - from the humidity targets were considered not to have affected the purpose or
integrity of the study.
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The animals were randomly allocated to treatment groups using random letter
tables, and the group mean bodyweights were then determined to ensure
similarity between the treatment groups. The cage distribution within the holding
rack was also randomised. The animals were uniquely identified within the

study by an ear punching sysiem routinely used in these laboratories,

3.2 Procedure
Animals were allocatéd to ireatment groups as follows:

TREATMENT | DOSE LEVEL | DOSE LEVEL TREATMENTI; CONCEN- | ANIMAL NUMBERS
GROUP | OFTEST | OF ACTIVE | VOLUME | TRATION
MATERIAL# |INGREDIENT| (mlkg) = OF TEST —
| tmg/kg/day) | (mg/kg/day) IMATERIAL#! MALE 5! FEMALE
! ) | (mg/mb l
Control {0 | o0 5 0 [ 50-5 [5(6-10
Low L1184 15 5 368 15(11-135) [5(6- 20)
intermediate | 184 S L 5 | 368  [5(21-25 5(26- 30
High L1227 0 1000 | 5 | 245 15(1-35 |5 (36- 40)

*

# incorporating a correction factor for 81.47% purity

show the individuai animal numbers allocated

)
@
m
v

to each treatment group.

The test material was administered daily, for up to twenty-eight consecutive days,
by gavage using a stainless steel cannula attached to a disposable plastic syringe.
Control animals were treated in an identical manner with 5 ml/kg/dav of distilled
water. .

The volume of test and control material administered to each animal was based

on the most recent bodyweight and was adjusted at weeklyv intervals.

N e e oaSE e L Y - - Nl - P -Smg
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3.3 Observ-tions
3.3.1 Clinical Observations '
All animals were examined for overt signs of toxicity, ill-health or behavioural
change immediately before dosing and one and five hours after dosing during
the working week. Animals were observed immediately before dosing and
one hour after dosing at weekends. All observations were recorded.

3.3.2 Functional Observations

Prior to the start of treatment and on Days 5, 12, 21 and 26 all animals were
observed for signs of functional/behavioural toxicity. - During Week 4
functional performance tests were also performed on all animals together with
an assessment of sensory reactivity to different stimuli. Observations were
carried out from approximately two hours after dosing on each occasion.

3.3.2.1 Behavioural Assessments
Detailed individual clinical observations were performed for each animal
using a purpose built arena. The following parameters were observed: -

Gait Hyper/Hypothermia
Tremors : Skin colour
Twitches . Respiration
Convulsions 7 Palpebral closure
Bizarre/Abnormal/Stereotypic behaviour . Urination

Salivation - Defecation
Pilo-erection Transfer arousal
Exophthalmia Tail elevation

Lachrymation

The scoring system used is outlined in Appendix 1.
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3.3.2.2  Functional Performance Tests
a) Motor Activity
Twenty purpose-built 44 infra-red beam automated activity monitors
were used to assess motor activity. Animals of one sex were tested at
each occasion and were randomly allocated to the activity monitors.

under similar laboratery conditions. The evaluaticn period was sixteen
hours fori each animal. The percentag: of time each anima! was active
and mobile was recorded for the overall sixteen hour period and also
during the final three hour twelve minute period (considered to be the
asymptotic period).

b)  Forelimb/Hindlimb Grip Strength
An automated grip strength meter was used. Fach animal was allowed
to grip the proximal metal bar of the meter with its forepaws. The

The tests were performed at approximately the same time of the day, f

animal was pulled by the base of the tail untif its grip was broken. The

hind paws gripped the distal metal bar. The animal was pulled by the

animal was drawn aiong the trough of the meter by the tail unti its l
base of the tail until its grip was broken. A record of the force required s
&

to break the grip of each animal was made. Three consecutive iriafs

were perfarmed for each animal.

3.3.2.3 Sénsory Reactivity

Each animal was individually assessed for sensory reactivity to auditory,
visual and proprioceptive stimuli. The scoring system used is outlined in
Appendix i. The following parameters were observed:

|

i

1

Grasp response Teuch escape

Vocalisation Punil reflex .

Toe pinch © Startie reflex*

Tail pinch Blirt reflex ) !
|
i
i

Finger approach
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* Startle reflex was measured using the ST1058 Startle Test Meter
(Benwick Electronics). Each animal was placed on the force platform
and allowed to settle. An audible tone was activated and any change
in the force exerted by the animal on the force platform, as a result of
startle induced tremor, was measured. The percentage average
response, root of the mean square and peak response were recorded for
each animal and two consecutive trials were performed.

'
3.3.3 Bodyweight :
Individual bodyweights were recorded on Day 1 (the start of treatment) and
on Day: 7, 14, 21 and 28. Bodyweights were also recorded at terminal kill.

3.3.4 Food Consumption
Food consumption was recorded for each cage group at weekly intervals
throughout the study.

3.3.5 Water Consumpt‘ion

Water intake was observed daily, for each cage group, by visual inspection of
the water bottles for any overt changes. Daily visual inspection of water
bottles during Week 2 revealed possible intergroup differences. Water
consumption was, therefore, measured and recorded for each cage group from

Day 15 onwards.

3.3.6 laboratory Investigations x
Haematological and blood chemical investigations were performed on all
surviving animals from each test and contro! group at the end of the study
{Day 28). Blood sampies were obtained from the lateral tail vein. Where
necessary repeat samples were obtained by cardiac puncture prior to

necronsy on Day 29. Animals were not fasted prior to sampling.

The methods used for haematelogicai and blood chemical investigations are

given in Appendix ‘XIX>and normal ranges are shown in Appendix XXI.
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3.3.6.1 Haematology
The following parameters were measured on blood collected into tubes
containing potassium EDTA anti-coagulant:

Hzemoglobin (Hb)
Erythrocyte count (RBC)
Haematocrit (Het)
Erythrocyte indi_gces - Mean corpuscular haemoglobin (MCH)
- mean corpuscular volume (MCV)
- mean corpuscular haemoglobin concen-
tration (MCHCQ)
Totai leucocyte count (WBC)
Differential leucocyte count - neutrophils (Neut)
- lymphocytes (Lymph)
- monocytes (Mono)
- eosinophils (Eos) .
- basophils (Bas)
Platelet count (PLT)

Prothrombin time (CT) was assessed by 'Hepato Quick’ and Activated
partial thromboplastin time (APTT) was assessed by 'Preci Clot using

samples collected into sodium citrate solution (0.11 mol/l)

3.3.6.2 Blood Chemistry

The following parameters were measured on plasma from blood collected

into tubes containing lithium heparin anti-coagulant:

Urea Calcium (Ca+ +) )
Glucose : Inorganic phosphorus (P)
Total protein (Tot.Prot Aspartate aminotransferase (ASAT)

¢ P N N W O o -'-~'.~‘-»-"*.-m--<-~m
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Albumin Alanine aminotransferase (ALAT)
Alb1imin/Globulin (A/G) Alkaline phosphatase (AP)

ratio (by calculation) Creatinine (Creat)

Sodium (Na+) Total cholesterol (Chol)
Potassium (K+) Total bilirubin (Bili)

Chloride (CI9)

3.3.7 Pathology :

On completion of the dosing period all surviving animals were killed by
intravenous overdose of sodium»pentobarbitone (Sagatal, 60 rﬁg/ml; May and
Baker Limited, Dagenham, Essex, UK) followed by exsanguination.

All animals were subjected to a full external and internal examination, and any

macroscopic abnormalities were recorded.

3.3.7.1 Organ Weights
The following organs removed from animals that were killed at the end of
the study, were dissected free from fat and weighed before fixation:

Adrenals Brain Epididymides Heart
Kidneys Liver Ovaries ) Spleen
Testes Thymus

Normal ranges for these organ weights are given in Appendix XXH.

3.3.7.2 Hist__opatho\ogy
Ssamples of the following tissues were removed from all animals and

preserved in buffered 10% formalin:
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Adrenals

Aorta (thoracic)

Bone & bone marrow (femur
including stifle joint)

Bone & bone marrow (sternum)
Brain (including cerebrum,
cerebellum and pons)

Caecum:

Colon

Duodenum

Epididymides

Eyes

Gross lesions

Heart

lfeum

Jejunum

Kidneys

Liver

Lungs (with bronchi) #
Lymph nodes (cervica! and
mesenteric)

SPL PROJECT NUMBER: 625/051

Muscle (skeletal)
Oesophagus
Ovaries
Pancreas
Pituitary
Prostate
Rectum

Salivary glands
(submaxillary)
Sciatic nerve
Seminal vesicles
Skin (hind limb)
Spinal cord (cervical)
Spleen

Stomach

Testes

Thymus
Thyroid/parathyroid
Trachea

Urinary bladder
Uterus

# Lungs were inflated to approximately normal inspiratory volume with

buffered 10% formalin before immersion in fixative

All tissues were despatched to Propath UK Ltd, Willow Court, Netherwood

Road, Rotherwas, Hereford, UK for processing. The tissues shown in bold

from all control and 1000 mg/kg/day dose group animals were prepared

as paraffin blocks, sectioned at nominal thickness of 5 pym and stained with

haem.toxylin and eosin for subsequent microscopic examination. The

liver and spleen from all 15 and 750 mg/kg/day dose group animals were

also processed.
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Since there were indications of treatment-related kidney, liver, spleen,
stomach and urinary bladder changes, examination was subsequently
extended to include similarly prepared sections of these tissues from all
animals in the other treatment groups.

Microscopic examination was conducted by the Study Pathologist. ANl

findings were entered into the ROELEE 84 pathology computerisation
13

system for tabulation and report production.

3.4 Evaluation of Data
Data were processed to give group mean values and standard deviations where
appropriate.

Haematological, blood chemical, organ weight (absolute and relative to terminal
bodyweight), weekly bodyweight gain and quantitative functional performance
and sensory reactivity data were assessed for dose response relationships by
linear regression analysis followed by one way analysis of variance (ANOVA)
incorporating Levene's test for homogeneity of variance. Where variances were
shown to be homogenous pairwise comparisons were conducted using

Dunnetts’s test. Where Levene’s test showed unequai variances the data were

analysed using non-parametric methods: Kruskal-Wallis ANOVA and Mann-

Whitney "U" test.

The haematology variable basophils was not anaiysed since consistently greater

than 30% of the data were recorded as the same value. L .

Probability values (p) are presented as follows:

< 0.001 **

< 0.01 **

< 0.05 *

= 0.05 %not significant)
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Unless instructed otherwise by the Sponsor, all original data and the final report wili
be retained in the Safepharm archives for a period of five years. After this period, the

Sponsor’s instructions will be sought.
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5. RESULTS
5.1 Mortality
One female treated with 1000 mg/kg/day was found dead on Day 12 of the
study. This death was probably related to treatment but no specific cause of
death was established.

There were no other interim mortalities.

5.2 Clinical Observations
A §ummary incidence of daily clinical observations is given in Tables 1 and 2.

Animals treated with 1000 mg/kg/day began to show clinically observable signs
of toxicity from Day 3. Symptoms gradually worsened and became more
prevalent during Weeks 1 and 2 before stabilising during the second half the
study. Signs seen in most animals included fur loss, noisy respiration, increased
salivation, red/brown staining of the fur, wet fur and hunched posture. Sporadic
signs of diuresis, staining around the ano-genital region, tiptoe gait, gasping
respiration and pallor of the extremities were also noted. The female found dead
at the start of Day 12 showed a substantial deterioration in condition on Day 11
with additional signs of pilo-erection, respiratory pattern changes, staining around
the snout and mouth and dehydration.

The only observations seen in animals from the 150 or 15 mg/kg/day dose groups
were incidents of fur loss, wh'-h is a common finding in group housed rats and,
in isolation, is not toxicologically significant and-a single incident of increased .
salivation entirely associated with the dosing procedure and not indicative of

toxicity.

B 5.3 Functional Observations
A summary incidence of behavioural assessments is given in Tables 3 to 2.

Individual observations are given in Appendices Il to VI. Group mean functional
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test values and standard deviations are given in Tables 13 and 14. Individual
values are given in Appendix VIl. A summary incidence of sensory reactivity
assessments is given in Tables 15 and 16 together with group mean startle reflex
values and standard deviations. Individual responses are given in Appendix VIII.

5.3.1 Behavioural Assessments

Weekly behavioural assessments supported the clinical observations recorded
durmg the study with incidents of tiptoe gait, hunched posture and noisy
respiration seen at each observation time, for animals treated with
1000 mg/kg/day. Animals from this group also showed increased salivation
during the study.

No such effects were detected at 150 or 15 mg/kg/day.

All remaining inter and intra group differences in behavioural scores were
considered to be a result of normal variation for rats of the strain and age used

and were, therefore, of no toxicological importance.

5.3.2 Functional Performance Tests
There' were no treatment-related changes in the functional performance

parameters measured.
Statistical analysis of the data revealed no significant intergroup differences.

5.3.3 Sensory Reactivity Assessments -

Males treated with 1000 mg/kg/day showed an enhanced startle reflex
compared with controls. The percentage peak response was statistically
significantly elevated and the percentage average response and RMS response
were aiso higher than controls, although the differences did not achieve

s*atrcncal significance.
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Females dosed at 1000 mg/kg/day and animals of either sex treated with 150
or 15 mg/kg/day were not similarly affected.

were considered to be a result of normal variation for rats of the strain and age
used and were, therefore, of no toxicological importance,

5.4 Bodyweight

*Group mean weekly bodyweights and standard deviations are given in Tables 17
‘and 18 and are presented graphically in Figures | and 1. Group mean weekly
'bodyweight 8ains and standard deviations are given in Tables 19 and 20
(statistically significant differences are indicated). Individual data are given in
Appendices IX and X.

Maies and females treated with ;000 mg/kg/day showed a substantially reduced
bodyweight gain during Week 1 of the study only. In subsequent weeks
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5.5 Food Consumption
Group mean weekly food consumptions are given in Tables 21 and 22 and are

presented graphically in Figures lil and IV. Weekly food efficiencies are given
in Tables 23 and 24.

Males and females treated with 1000 mg/kg/day showed reduced food
consumption and reduced food efficiency (the ratio of bodyweight gain to dietary
intake) during the first week of the study. Dietary intake and food efficiency
recovered in females thereafter but dietary intake remained reduced in the males
throughout the study period.

No adverse effects were detected in animals of either sox treated with 150 or
15 mg/kg/day.

5.6 Water Consumption

Group mean daily water consumptions are given in Tables 25 and 26.

Water consumption measurement, initiated on Day 15, revealed a substantial
increase for animals of either sex treated with 1000 mg/kg/day, which persisted

Hotha amd Af sl o g
until the end of the stuay.

There was no convincing effect on water consumption in animals from the 150
or 15 mg/kg/day dose groups. ' A

5.7 Laboratory Investigations
5.7.1 H-aematology
Group mean values and standard deviations for test and control group animals
are given in Tables 27 and 28 (statistically significant differences are

indicated). Individual data are given in Appendix XI.

}
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Haematological changes consistent with haemolytic anaemia were detected in
animals of either sex treated with 1000 or 150 mg/kg/day. The condition was
dose related in severity and involved statistically significant reductions in
erythrocyte count, haemoglobin, haematocrit and mean corpuscular
haemoglobin concentration (MCHC); and increases in mean corpuscular
volume, mean corpuscular haemoglobin (MCH) and reticulocyte count; the
majority of 1000 mg/kg/day reticulocyte values were outside the normally
expected range for rats of the strain and age used. Males and females from the
1000 mg/kg/day dose group also showed a statistically significant increase in
neutrophil numbers, but not in the total leucocyte count, together with a
slightly elevated prothrombin time.

Animals of either sex treated with 15 mg/kg/day showed no toxicologically or
statistically significant haematological changes.

5.7.2 Blood Chemistry

Group mean values and standard deviations for test and controi group animals
are given in Tables 29 and 30 (statistically significant differences are
indicated). Individual data are given in Appendix XIl.

Males and females treated with 1000 mg/kg/day showed statistically significant
elevations. in plasma aspartate aminotransferase (ASAT) and alanine
aminotransferase (ALAT) including individual values outside the normally
expected range ior rats of the strain and age used, particularly for ALAT. The
group mean ALAT concentration for males from the 150 mg/kg/da;/ dose group
was also significantly elevated and there was a slight, but not statistically
significant increase in this and ASAT levels for animals of either sex at this
dose level. Piasma biliruhin levels were increaced for animals of either sex
from the 1000 mg/kg/day dose group but statistical significance was confined

to the males.
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Animals of either sex treated with 15 mg/kg/day showed no toxicologically o
statistically significant blood chemical changes.

5.8 Pathology
5.8.1 Organ Weights
Group mean absolute and relative organ weights and standard deviations for
test and control group animals are presented in Tables 31 to 34 (statistically
significant differences are indicated). Individual data are given in -
Appendix X,

Males and females treated with 1000 mg/kg/day showed a statisticaliv
significant increase in spleen weight, both absolute and relative to
bodyweight, compared with controls. Many of the individual values were
outside the normally expected range for rats of the strain and age used and the
effect extended to either sex from the 150 mg/kg/day dose group, althougr

statistical significance was not aiways achieved at this dose level.

A statistically significantly higher relative testes weight for 1000 mg/kg/da
males was considered to result from the lower terminal bodyweight for thess
animals and was not indicative of a target organ effect. Relative brain weight:
were statistically significantly higher than controls in all male treatment groups
but in the absence of any histopathological brain changes or any effect on ths
absolute weight, these intergroup differences were prébably of n:
toxicological significance. Si%nilarly, reductions in absolute liver and kidne
weight for 1000 mg/kg/day males were not reflected in the relative weigh:

and were considered to be of no toxicological importance.

There were no toxicologically significant effects on organ weight for anim. »

of either sex treated with 15, mg/kg/day.
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5.8.2 Necropsy
A summary incidence of necropsy findings is given in Tables 35 and 36.

individual data are given in Appendix XIV.

One female treated with 1000 mg/kg/day showed thickening of the non-
glandular gastric epithelium but there were no other macroscopic findings at
necropsy that could be considered treatment-related. The 1000 mg/kg/day
female that died on Day 12 showed normal post-mortem changes and there

was no indication of a cause of death.

TR T

The incidental findings recorded for animals from various dose groups,
including controls (identified as misshapen kidney, mammary mass, small testis
and hydronephrosis), whilst showing no convincing dose-related response,

s, TR e e

were consistent with normally expected low incidence findings in laboratory
maintained rats and were, therefore, of no toxicological importance.

5.8.3 Histopathology
A summary incidence of histopathological findings is given in Tables 37 and 38.
Details of the grading system used and all individual data are given

in Appendix XV.
The following treatment-related changes were observed:

LIVER: Centrilobular hepatocyte enlargement was observed for three males and
scattered deposits of pigment were seen in a few animals of either sex dosed at
1000 mg/kg/day. One female dosed at 150 mg/kg/day similarly demonstrated
hepatic pigment accumulation. The accumulated pigment was Perl’s positive

and therefore probably haemosiderin.
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Hepatocyte enlargement is common!; observed in the rodent liver followir the
administration of xenobiotics and, in the absence of associated inflammate,., or
degenerative changes, is generally considered to be adaptive in nature.

SPLEEM: increased severities of extramedullary haemopoiesis and Pigrian
accumulation were observed in relation to treatment for rats of either sex Gred
at 1000 or 150 mg/kg/day. Female rats receiving 15 mg/kg/day demonst:geq
increased severities of splenic pigfneni accumulation but rio alteratic- in
extramedullary haemopoiesis compared with control animals. The accumuigeq
pigment was Perl’s positive and therefore probably haemosiderin.

KIDNEYS: An increased severity of pigment accumulation was observed i- the
renal tubular epithelium of animais of either sex dosed at 1000 mg/kg/day. ~he

accumulated pigment was Perl’s positive and therefore probably haemosigein,

URINARY BLADDER: Hyperplasia of the transitional cell epithelial lining o -he

urinary bladder was seen for males and females dosed at T000 mg/kg'das

STOMACH: Acanthosis and hyperkeratosis, occasionally with assocized
subepithelial inflammatory cell infiltrates, were observed in relation to rreatrent
in the forestomach of animals of either sex receiving 1000 mg/kg/day of the -est

material.

All remaining morphologica! changes were those commonly obzzrve: in
laboratory maintained rats of the strain and age employed, and there wer: 10
differences in incidence or severity between contro! and treatment groups mat

were considered to be of toxicological significance.

2
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6. DISCUSSION
The administration of NINOX® HCDO by oral gavage, to rats for a period of up to

twenty-eight consecutive days resulted in toxicologically significant effects at dose levels
of 1000 and 150 mg/kg/day.

Adverse clinical signs developed in 1000 mg/kg/day animals from Day 3 onwards with
observations reflected in the weekly behavioural data. Sensory reactivity determinations
showed an enhanced startle reflex response in these animals. The observations seen
were consistent with those commonly associated with oral administration of irritant
materials. In particular signs such as noiSy respiration, increased salivation, hunched
posture and tiptoe gait are often associated with gastric irritation. The enhanced startie
reflex may simply reflect a heightened response due tc; the underlying, painful gastric
condition. The gastric irritation effect was supported histologically by the observation
of acanthosis, hyperkeratosis and associaged subepithelial inflammatory cell infiitrates
in the forestomach epithelium. A substantial reduction in bodyweight gain was noted
in 1000 mg/kg/day animals during the first week of treatment, together with reduced
food consumption. These findings could be associated with the gastric irritation and
an adaptation to the effect may be indicated by recovery, particularly in the females,
c‘iuring the rest of the study. Food efficiency was also reduced in the first week of the
study, suggesting impaiied food utilisation. Animals from this group also showed a
marked increase in water consumption, which was associated with diuresis observed
cinically. There was no evidence of any effect on kidney function so this was
considered to be also associated with the oral administration of an irritant substance
resulting in a behavioural response to drink more. interestingly, histopathelogical
exarnination of the urinary bladder demonstrated hyperplasia of the transitional cell
epithelium, which suggests urinary excretion of an irritant substance. In view of the

water solubility of the test material, this may indicate excretion of the unchanged parent

" substance.
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Haematological investigations identified haemolytic anaemia in animals treated with
1000 or 150 mg/kg/day and this was associated with deposition of haemosiderin
pigment in liver, spleen and kidneys. Histopathology also revealed splenic
extramedullary haemopoiesis, which represents a normal compensatory response to the
haemoiytic condition, and 1000 mg/kg/day males showed increased levels of plasma
bilirubin. The naemopoietic response in the spleen was considered to account for the
increased weight of this organ.

Blooa chemistry determinations revealed elevations in plasma levels of aspartate
aminotransferase (ASAT) and alanine aminotransferase (ALAT) enzymes. The increase
in ASAT can probably be explained as a consequence of the haemolytic effect since
erythrocytes contain high levels of this enzyme. The reasons for the increase in the
other enzymes, however, are not clear. Elevations in AP could have an intestinal origin
associated with the irritant effect, but ALAT is a liver specific enzyme and there was no
evidence of liver changes that could be associated with this. Liver histopathology
showed only haemosiderin deposition and centrilobular hepatocyte enlargement in a
few animals, neither of which is indicative of cell damage that could result in the
increased plasma ALAT.

The only treatment-refated change seen in animals treated with 15 mg/kg/day was an
increased severity of splenic haemosiderin accumulation in females. This may indicate
that some haemolysis occurred at this dose level but was so minimal that it was not
detected by haematology and resulted ir, no perceptible increase in extramedullar

haemopoiesis. This slight increase in pigment deposition was, therefore, considered not
to be toxicologically significant.

7. CONCLUSION

Oral administration of the test material, NINOX® HCDO, to rats for a period of up to
twenty-eight consecutive days at dose levels of up to 1000 mg'kg/day resulted in
toxicologically significant effects at dose levels of 1000 and 150 mgikg/day. No such
effects were demonstrated in animals of either sex treated with 15 mg/kg/day and the

“No Observed Effect Level” (NOEL) wsas, therefore, considered to be 15 mg/kg/day.
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NINOX® HCDf : TWENTY-EIGHT DAY REPEATED DOSE ORAL (GAVAGE) TOXI1CITY STUDY
IN THE RAT

APPENDIX XV {continued)
INDIVIDUAL HISTOPATHOLQOGICAL FINDINGS

1000 mg a~‘ive ingredient/kg/day Male

Anim2) Tissue Obsegvation !
35 Mode of death . Terminal kil

Heart Focal myocarditis (minimal)

Liver Mononuclear cell foci (ninimal)

Centrilobu.lar hepatocvte enlargement (minimal)
Pigment deposition (miniral)

Lungs Perivascular/peribronchiolar lymphoid aggregations (minimai)
Groups of alveclar macrophages (slight)

Spleen Extramedullary haemopoivsis (moderate)
Pigment denosition (slight)

Stomach Acanthosis {minimal)

Urinary bladder Hyperplasia transitional epitheiium (minimal)
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IN THE RAT

APPENDIX XV {(continued)

INDIVIDUA! HISTOPATHOLOGICAL FINDINGS

Tissue

Heart
Kidneys
Liver
Lungs
Spieen
Stomach

Urinary bladder

Liver

Lungs
Spleen

Stomach
Urinary bladde-

Cervical iympk nodes
Heart

Kicneys

Liver

ungs

Seple=n
Stomach

Urinary bladder
Uterus/cervix

Cervical lymph nodes
Kidney:
Liver

Lungs

Splesr,

1000 mg active ingredient/kg/day Female
Observation

Mode of death : Terminal kill

Foca: myocarditis (minimai)

Pigment deposition (minimal)

Mononuclear cell foci (minimal)

Pigment deposition (minimal)
Perivascular/peribronchiclar 1ymphoid aggregations (minimal)
Groups of alveolar macrophages (minimal)
Extrameduliary haemopoiesis (slight)

Pigmeni deposition (slight)

Acanth .sis {(moderate)

Eyperk. ratesis (moderate)

Byperplasia transitional epitheiium (minimal)

Mode of death : Terminal kill

Mononuciear cell fcci (minima?)

Pigment deposition (sligh*) «

Perivascular/peribronchiolar tymphoid aggregations (minimal)
Extramedullary haemopoiesis (moderate)

Pignent deposition (mederate)

Acanthosis (moderate)

Hyperkeratosis (moderate!

Subepithelial inflammatory cell infilsrates (minimal)
Hyperplasia transitional epithelium (minimal)

l'ode of death : Terminal kill
Lymphadenitis

Focal myocard-tis (minimal)

Pigment deposition (minimal)

Mononuclear cel® foc® (minima),
Perivascular/peribronchiolar lymphoic aggregations (minimal)
Greups 2f alveolar macrophages (minimal)
Ixtramedullary haemopoiesis (slighz)

Pigment deposition (moderate)

Acanthesis (s)ight) ’

Hyperplasia transitional epitneiium (Linimal)
Ciletasiorn hornl (miniral)

Mode of ceath . Terming™ kil

Lyanhaden tis

Pigmeat cepositicn (miniral)

Mononucear cel” foot (mimmal)

Pigment depositicn (minimal) .

Perivascular/pe-ibronchiclar lymphoid aggregaticns (mininal’
Groups cf alvesiar macrcphages (miniral)

“xtramedullary haumopoiesis (slignt)

Sigment dencsition (mocarate)
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NINOX® HCDO : TWENTY-EIGHT DAY REPEATED DOSE ORAL (GAVAGE TOXICITY STUDY

IN THE RAT

APPENDIX XV (continued)
INDIVIDU.AL HISTOPATHOLOGICAL FINDINGS

Animal Tissue

39
(cont)

40

Stomach

Urinary bladder

Bone marrow

Cervical tymph nodes
Heart

Kidneys

Liver

Mesenteric lymph nodes
Spleen
Stomach

Thymus

Thuraide
Tayraige

Urinary bladder

1000 mg active ingredient/kg/day Female

* ,Observation

Acanthosis (moderate)

Hyperkeratosis (slight)

Subepithelial inflammatory cell infiltrates (slight)
Epithelial ulceration

Hyperplasia trancitional epithelium (minimal)

Mode of death : Interim death
Autolysis (minimal)

Autolysis (minimal)

Focal myocarditis (minimal)

Vacuolation tubular epithelium

Mononuclear cell foci (minimal)

Generalised hepatocyte enlargement (minmal)
Cytoplasmic basophilia

Autolysis {stight)

Pigment deposition (slight)

Lymphoid atrophy {(minimal)

Autolysis (minimal)

Acanthesis (minimal)

Hyperkerzatosis (minimal)

Autolysis (minimal)

Autolvsis (minimal) .
Hyperplasia transitional epithelium (minimal)
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NINOX® HCDO : TWENTY-EIGH{T DAY REPEATED DOSE ORAL (GAVAGE) TOXICITY STUDY
! IN THE RAT
H

APPENDIX XVI
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NINOX® HCDO : TWENTY-EIGHT DAY REPEATED DOSE ORAL (GAVAGE) TOXICITY STUDY
IN THE RAT
APPENDIX XVI (continued)
PROTOCOL

TWENTY-EIGHT DAY | SPEATED DOSE ORAL (GAVAGE TOXICITY STUDY IN THE RAT

1 INTRODUCTION AND OBJECTIVES \
This protocol details a study desqgned t comply with the Toliowing regulatory guidelines:

] Commussion Directive 96/54EC iMethod B2 .

it The japanese Ministry o Health and Weliare "MFHW Guidelines 1986 tor 3 twentv-eight

day repeat dose oral ity study as d by the Chemical Substances
Control Law 1973 of the Mmistry of Internanronal Trade and Industry (MITH amendea
19856,

i) The OECD Guidelines ior Testing of Chemicals No. 407 “Repeated Dose 28 Dav Orat
Towicity Study n Rodents™ (Adopted 27 july 1993).

The putpase of this study is to establish the efiects of repeated oral adminis.caton ot the test
matenal 10 rats over a period of  twenTv-eight consecutive days. The results 0f the stuoy are
believed 1o be of value in predicting the toxity of the test matenial 1o man and can identriv the
organs and tissues which mav e injured by exposure. Can enable detection of ossible
cumulauve toxiCity and the estimation oi the "No Observed Effect Levei® INOEL).

The work will be periormed in compiiance with UK GLP standards (Schedule 1. Good
Labor»~y Sractice Regulations 1997 (51 1992/653). These regulations are wn accordance with
GLP standards published as OECD Principles on Cood Labaratory Pracnce (Revised 1997,
ENV/MC/CHEM98)17); and are in accorgance wrth, and impl . the req o B
Direcuves 87/18/EEC and BY/320/EEC. T - - -

2. TEST FACIUTIES
Perfarming Labaratory Histology Processing: )
Safepharm Laboratones Lid  Propath UK Lwd
Shardlow Bustness Park Willow Count - . - ~
Shardiow Netherwood Road
Derbyshire Rotherwas
DE72 2GD Hereford
HR2 6iu
3. ANIMALS
Specincawon: Sprague Dawiev Cri:CDY BR siramn rats optamned from Charles River

UK Limited, Margate. Kent. At the stan of the stugv animals wiil be
aged tve t0 eignt weeks. The weignt varaton will rat exceed + 20%
of the mean weight 10" sathe: sex.

Pe,nct NG §23403) Page 2 ot V2
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NINOX® HCDO : TWENTY-EIGHT DAY REPEATED DOSE ORAL (GAVAGE) TOXICITY STUDY
N THE RAT

APPENDIX XV! (continued)
PROTOCOL

Justificanon: Preferred species of cnoice as histoncativ used tor safety evaiuation
studies and specinted by appropriate reguiatorny authorres.

] 4. ANIMAL HUSBANDRY
i Environment: Target temperatre: 21 = 2°C )
Target humidity: 33 = 13%
Lighting: Twelve hours of continuous artiticial light in
each twensy-four hour period.
Ventilation: Ay least fifteen air changes per hour.
Housing: Groups of Tive bv sex n polypropylene cages with sia:niess steet mesn
lids and grid bases. suspended over trays containing acsorbent paoer.
Diet and Water: Rat and Mouse SQC Expanded Dret i.0. 1 (5peciai Diets Services
Limited. Witham. tssex, UK) with batch anatvsis, and tap water ad
fibum.
The diet and drinking water are routsnely analvsed and are considered
not to conzain anv contaminan thar could reasonably be exoected 16
atrect the purpose & ntegnity of the study. :
3. PRE-TEST PROCEDURES
Acchimatisation Period: At least seven davs. }
Alocation: Antmais will be allocated to dese groups using total rancomisation
orocedure !
- N i
Identificanon tack amimal. selected at rancom:, will be uniguely sdenbified within the
study by eas-puncn. A colour-coded cage card will be prep.red with
getads ot test material, project rumber. dase level sex. numbers of
. N anumais, route of agrunastranon and Suxdv Diector responsible tfor tie 1
study
6. TEST MATERIAL AND EXPERIMENTAL PREPARATION
ident:frication: Supphied bv the Soonso: with detads ¢f purit ~abilitv and hazardous
prooenies i xrown,
. Storage Room temperature n the darg uniess otherwise specmied by the I
’ Seorsa:
Preec N 813058 Page 5 21 13 ’
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NINOX® HCDO : TWENTY-EIGHT DAY REPEATED DOSE ORAL (GAVAGE TOXICITY STULY
IN THE RAT
APPENDIX XVI (continued)

PROYTOCOL

Preparanon: The test maserial will be dissotved or suspended in 2 swiable vencie
kly tsubject to contirmation or stabit wh possibie, an
aqueous formulation will be used, iollowed by ¢ d of

forrulation 1n vegetable oil teg Arachns oill, then other. soecniec
vehgcles. The method of preparation will L2 documented n the study

records.

Analysis: Datails of identificatton of the test matenai will be supphea by the
Sponsor. The et materiat i wilt be tysed for
concentration. stabilitv and. 1f aop'icable. b e vbv S
Anaiytical Laboratory.

7. STUDY DESICNh

Admimstration: Once daily, bv gavage. us:ng a stainless steel dosing c la atached
10 a graduated synnge tor Twentv-eight consecutive days. Dosiag will
be periormed at a similae time each day wherever possible.

Dose Groups: Six dose groups each comonsing ten animals {iive male and five

remaie) will be used. Groups wiil be ailocated as tollows:

Group Duranon of Necraopsy Dav
Treatment
Controt 28 davs 29 T
fleeaven' contro! 28 davs a3
Low dose 28 davs 29
intermediate dose 28 davs 20
, High dose 26 davs 29 A .
Recoverv-hmh dose 2.8 davs 43

FEEE

Contro! arumals wilt be treated for twentv-eight consecutive days with
vehicle alone. Recovery grouc ammals wiill be mainmaines for a
further iourteen days without treatment aker compienion of the twenty-
eight dav dosing penod. .

Dose ievels wiil be basec on available toxicuv datz following a
range-iinding study lAopendn . ug 10 3 maximum dose ot

P No $23703 % Page 4 o1 13
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NINOX® HCDO : TWENTY-EIGHT DAY REPFATED DOSE ORAL (GAVAGE) TOXICITY STUDY
IN THE RAT
AFPENDIX XVI (continued)

PROTOCOL

i 1000 mg/kgiday. The dose levels to be usec i the studv will be )
documented as a protoco!l addendum together with the treatment
volume. The control grouos wilt be handled in an idenncal manner

to the test animals, excent for admimstration of the test materiat

8. OBSERVATIONS
Morbidity/Mortality
Inspeciion: Twice daily, early and late during the working period.

Ciinical Observations:  individual chmicai observations wili be pertormed immediatelv oerore
dosing and one hour atter dosing. An additional observation wift be
made five hours after dosing curing the normal working week (not at
weekends or an public holidayst. Recoverv groups wiil be observed
twice dasly during the t._atmeni-i.ee period tonce dailv at weekends
ane on public holidavs). All chsenvauons will be recorded.

Funcuonai

Observations: Desailed individual clinical observations will be perionmed an all test
and contro!l groupsamimals befare the fisst exposure 1o the test matenal
and once weekly thereaiter. These obcervations will be penormed
outside the home cage. n 2 standard arena, 3t approximateiv two

hours arter dosing iwhere appiicable) to ensure that anv trans:ent
efiects of trearment are 'denuned. Ali observatsions will be recorded.
¢ i{ In addition, sensorv reactvity to different stmul: (auditory, visual and

et A—— 3
- [ A [ ] [ " e o~

{using 2 43 photobeam unet will be measured once durning Week 4,

proprioceptive), grip strength ttore and rund hmb) and motor acthivity !
a: least twa hours atter dosing.

tf specific functional changes are identified during the treatment
periad, funcuonal adservatons witl be pertormed once m recovery
group ammals dunng the final week of the reatment-iree per:od. at the
discretion of the Stucy Director.

Bodywergnis: indivigual bodyweights wil. be recordad on Day O (the day before the }
stant of dosingt and at weekiy intervals thereanter.  inchvidual

boavweignts wili also te recorded at terminal kil ‘

fcod Consumonion Dietany 1zaxe wilt be recorded weekiv 1a¢ each cage group Week!v

jooc ethciency (bodyweignt gamfiood atakel will e calculated

Ceonc S 523030 Page 3 o 131:‘
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NINOX® HCDO : TWENTY-CIGHT DAY REPEATED DOSE ORAL (GAVAGE) TOXICITY STUDY
IN THE RAT

APPENDIX XVI (continued)
PROTOCOL

Water Consumpnion: Water ¢ ption will be 2d dailv bv visual inspection of
water bottles. Meas! will be 1r d it a lated

efiect is suspected, a1 the discretion of the Studv Directos.
s

Laboratory .

Invesugations: Haematologicat and biood chemical investiigations wlt be penormeo
on all non-recav_ry test and control group animals at the end of the
treament pery d (Day 281 and on alt recavery group aramals at the
end oi the reament-iree period (Day 42). Blood samples will b
withdrawn from the lateral 1ait vein. Repeat biood sampies will be
withdrawn by cardiac punCture at termination ii required.

Urinaivtical investigations will be periormed on ail non-recovern: test
and control group anwnals during the final week of dosing ana on all
recovery group amimais during the iinal week of the treatment-iree
pertod.  Urine sampies will be collecred by housing the animals
overmght in metabohism cages under normat hydration but without
access to focd.

.

i) M logy: t gi
Haematocnt
Envthrocyre count
Totat leucocyte count
Difierentia’ leucocvte count
Eeythrocvi 2 indices - mean cell haemoglobin
- mean cell volume
- mean celi haemoglobin concentiation
Prothcombin time
* Activated. partial thrombopiastr time
Plateler count
Reticytocvte count”

*  Blood iitm will be prepared but ontv examined at Study Drrector’s
discretion.

Prewa o 62503 ’ Page 6 ot 13
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y NINOX® HCDO : TWENTY-EIGHT DAY REPEATED DOSE ORAL (GAVAGE) TOXICITY STUDY
! IN THE RAT

, APPENDIX XVI (continued

‘ PROTOCOL

i ) Blood Cherustry:  Blood wrea
Total protemn
Alourmn
H Albumin/Clobutin ratio (by calculition}
i ) Scdium
l Potassium
Chioride
Calcium

Ingrganic phospherus
Creatimine

Alkatine phosphatase
Alarune armuaotransterase

= a———

. Aspariate aminotrarsterase
{ Glucose

Trgivcerides

Total cholestero!

Gamma giutamyl transpepndase

‘ : Total biltrubin

.

1) Urinalvsis: Volume Ketones
. Speciic gravity Bibwrubin
' ' pH Utobilinogen
3 Proten Reducing substances
Glucose Blood
Post Momem Studies Post mortem studies will be performed on armumals found deac or

wilied n extrerms duning tne studv and on alt anmmais kilted by
= rallasad By

intravenous overcose O sodium  pahisbaroitone  otlowse

exsangumanon at termination.

1. Gross Examinauen £olt external and nternal examinaiion of ali anumals
tiy Organ Wesghts: Adrenais  Brain Eprdidvrmides Hean  Kidneys
Liver Ovanes  Spieen Testes Thymus

Carnied out on all survivors atlerminanon.

an Histopathotogy: Samiies of the ioliowing tissu@s "rOm a.l asmais will be presarvec 1in

butiered 10% rormain

- Srovecr ~n 825135 ¥ " Fage 7 of 13

g A S



-
s
-
E

-251-
SPL PROJECT NUMBER: 625/051

PART 11

NINOX® HCDO:
FOURTEEN DAY REPEATED DOSE ORAL (GAVAGE)
RANGE-FINDING TOXICITY STUDY
IN THE RAT



-252-




-253-
SPL PROJECT NUMBER: 625/051

NINOX® HCDO:
FOURTEEN DAY REPEATED DOSE ORAL (GAVAGE)
RANGE-FINDING TOXICITY STUDY
IN THE RAT

1. INTRODUCTION

The study was performed to establish the maximum tolerated dose level (up to
1000 mg/kg/day) of the test material following repeated oral administration to the
Sprague-Dawley Crl:CD®BR strain rat, and to establish a low dose level that did not
produce evidence of toxicity. This information was used to determine dose levels for
use in a twenty-eight day oral toxicity study.

2. TEST MATERIAL AND EXPERIMENTAL PREPARATION
2.1 Description, ldentificaticn and Storage Conditions

Sponsor’s identification : NINOX® HCDO

Description : off white paste

Batch number - 876TK . . .
Purity : 81.47%

Sample number : X

Date received ST 10 May 1999

Storage conditions : : room temperature in the dark

Data relating to the identity, purity and stability of the test material are the
responsibility of the Sponsor.

2.2 Experimental Preparation
For the purpose of the study the test material was prepared as @ solution in
distilled water. A fresh formulation was made each day and the animals were

dosed within three hours of preparation.
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The concentration and stability of the test material formulaifons were not

determined analytically.

METHODS

3.1 Animals and Animal Husbandry

Six male and six female Sprague-Dawley Crl:CD®BR strain rats were obtained
from Charles River (UK) Limited, Margate, Kent. After an acclimatisation period
of at least seven days, animals were selected at random and given a unique
number within the study by ear punching.

At the start of treatment the males weighed 127 to 148g and the females
weighed 120 to 142g. The animals were housed in groups of three by sex in
polypropylene grid-floor cages suspended over trays containing absorbent paper.
Free access to mains drinking water and food (Rat and Mouse SQC Expanded
Diet No.1, Special Diets Services Limited, Witham, Essex, UK) was aliowed
throughout the study.

The animals were housed in a single air-conditioned rcom within the Safepharm
Barrier Maintained Rodent Facility. The rate of air exchange was at least fifteen
air changes per hour and the low intensity fluorescent lighting was controiled
to give twelve hours continuous light and twelve hours darkness. Environmental
conditions were continuously; monitored by a computerised system, and print-
outs of the mean temperatures and humidities were. included in the study
records. The temperature and reiative humidity were controlled to remain
within target ranges of 21 £2°C and 35 = 15% respectively. Occasional
deviations from the humidity targets were considered not to have affected the

purpose or integrity of the study.

3.2 Procedure
Following a single dose sighting study treating one male and one female at
1000 mg/kg/day two groups, each of six rats {three males and three females)

were dosed as follows:

7
b
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DOSE LEVEL | DOSE LEVEL | TREATMENT | CONCENTRATION | CONCENTRATION
OF TEST OF ACTIVE VOLUME OF TEST | OF ACTIVE
MATERIAL® | INGREDIENT (mi/kg) MATERIAL® | INGREDIENT
(mg/kg/day) | (—g/lkg/day) {mg/ml) | {mg/m)
0 0 (Control) 5 0 ; 0
1250 1000 5 250 | 200

* . incorporating a correction factor for 8C% purity

The test material was administered daily, for fourteen consecutive days, by
gavage using a stainless steel cannula attached to a disposable plastic syringe.
Control animals were treated in an identical manner with 5 ml/kg/day of distilled

water.

The volume of test and control material administered to each animal was based
on the most recent bodyweight and was adjusted at Days 4, 8 and 11.

3.3 Observations
3.3.1 Clinical Observations
All animals were examined for overt signs of toxicity, ill health or
behavioural change immediately before dosing and one hour after dosing.
All observations were recorded.

3.3.2 Bodyweight
individual bodyweights were recorded on Days'1, 4, 8, 11 and 14 of the

study.

3.33 Necropsy

On completion of the dosing period, all animals were killed by cervical
dislocation and immediately subjected to an internal and external
macroscopic examination. No tissues were retained.
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3.4 Evaluation of Data
Necropsy data, bodyweights and clinical observations were examined for any
adverse effects resulting from treatment.

The data obtained was summarised in tabular form and used to provide the basis

for selection of dose leyels for the main study.

4. ARCHIVES v )

Unless instructed otherwise by the Sponsor, all original data and the final report will
be retained in the Safepharm archives for a period of five years. After this period, the
Sponsor’s instructions will be sought.
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RESULTS
5.1 Mortality
There were no deaths during the study.

5.2 Clinical Observations
A summary incidence of daily clinical observations is given in Tables 1 and 2.

Animals of either sex treated with 1000 mg/kg/day showed increased salivation
up to ten minutes after dosing from Day 3 together with incidents of increased
salivation up to one hour after dosing and associated staining and wetting of the
. ternal body surface. Females were more adversely affected with clinical signs
including diuresis, fur loss, hunched posture and noisy respiration from Day 4
onwards. Males showed noisy respiration one hour after dosing on Day 12

only.

5.3 Bodyweight
individual bodyweights are given in Table 3.

Animals treated with 1000 mg/kg/day showed a slight reduction in bodyweight
gain throughout the treatment period.

5.4 Necropsy _
Individual necropsy findings are given in Table 4. .

Animals treated with 1000 mg/kg/day showed sloughing of the non-glandular
gastric epithelium at terminal kill.

s
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6. CONCLUSION

The dose levels for the main twenty-eight day study were chosen, following
consultation with the Sponsor, as:

High dose : 1000 mg/kg/day
Intermediate dose : 150 mg/kg/day
Low dose : 15 mg/kg/day

- plus a control group twreated with vehicle alone
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