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COMPLIANCE STATEMENT

We, the undersigned, hereby declare that the following report constitutes a true and faithful account of
the procedures adopted, and the results obtained in the performance of the study. With the exception of
the historical control data, that were not revised by Q.A., all other aspects of the study conducted by
Research Toxicology Centre S.p.A. were performed in accordance with:

A. Decreto Legislativo 27 Gennaio 1992 n. 120, Adoption of 88/320/EEC and 90/18/EEC Directives
on the inspection and verification of good laboratory practice (G.U. 18 Febbraio 1992 n. 40) and
subsequent revisions.

B. Directive 2004/10/EC of European Parliament and of the Council of 11 February 2004. On the
harmonisation of laws, regulations and administrative provisions relating to the application of
the principles of good laboratory practice and the verification of their applications for tests on
chemical substances.

C. ENV/MC/CHEM(98)17 OECD principles on Good Laboratory Practice (as revised in 1997).

C. Longobardi, Biol. D. Onfoue. %«@O@Q«d« pate /8- 0ct— 2006

(Study Dhrector)

J. Brightwell, Ph. D.

Datclg O(/{, 2OO€
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QUALITY ASSURANCE STATEMENT

(Relevant to those aspects of the study conducted by RTC S.p.A.)

Quality Assurance Inspections

Study phases monitored by RTC's QAU Day Month Year
According to current relevant Standard Inspection Report to Report to
Operating Procedures Study Company
Director Management
PROTOCOL CHECK 24.03.2005 24.03.2005 24.03.2005
STUDY-BASED INSPECTIONS
RELATED TO THIS TYPE OF STUDY
Allocation 24.03.2005 29.03.2005 29.03.2005
Dose preparation 01.04.2005 04.04.2005 04.04.2004
Dosing (oral) 31.03.2005 20.04.2005 22.04.2005
Pre post dose observation 31.03.2005 22.04.2005 22.04.2005
Body weight 07.04.2005 01.06.2005 09.06.2005
Food consumption 21.04.2005 22.04.2005 22.04.2005
Clinical observations 05.04.2005 07.04.2005 07.04.2005
Functional observation battery 05.04.2005 07.04.2005 07.04.2005
Sensory reactivity to stimuli 22.04.2005 13.05.2005 13.05.2005
Blood sampling ' 28.04.2005 01.06.2005 09.06.2005
Urine collection 28.04.2005 29.04.2005 29.04.2005
Timed bleed 15.04.2005 22.04.2005 22.04.2005
Necropsy 28.04.2005 01.06.2005 09.06.2005

not reported here.

QA inspection regarding Analytical Chemistry, Histology and Clinical Pathology Departments as
well as regarding other routine activity not directly related to this study are carried out as process-
based inspections. The relevant documentation is kept on file although specific inspection dates are

Associated laboratories and support functions are subject to reguiar facility inspections.

FINAL REPORT

Review of this report by RTC's QAU found the reported
methods and procedures to describe those used and the results to
constitute an accurate representation of the recorded raw data.
Addendum VII Historical control data was not verified by QAU.

Review completed

f%ZD@,Q?zw(

m@@(

M.M. Brunetti, Biol. D.
(Head of Quality Assurance)
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SUMMARY

The oral toxicity of _ when given by daily administration to rats, has

been investigated over a period of 4 consecutive weeks and recovery from any potential
treatment-related effects over a period of 2 consecutive weeks.

Three groups, each of 5 male and 5 female Sprague Dawley rats, received the test item by
gavage at dosages of 0.3, 0.8 and 2.0 mg/kg/day for 4 consecutive weeks. A fourth similarly
constituted group received the vehicle alone (distilled water) and acted as a control. Five
additional animals for each sex were included in the high and control groups for recovery
assessment. Blood samples were also taken following a single dose from a satellite group of
9 males and 9 females, dosed at 2.0 mg/kg/day, for toxicokinetic evaluations.

Mortality

One female animal dosed at 0.3 mg/kg/day was found dead on Day 23 of treatment. This
death was not considered treatment-related.

Pre- and post-dose observations and weekly clinical signs

No signs were observed at daily post-dose observations.
Detailed clinical signs with neurotoxicity assessment did generally not show any signs which
could be correlated to the treatment with the test item.

Motor activity and sensory reaction to stimuli

A dose-related reduction of grip strength was observed in the treated males and in the mid-
and high dose females at the end of treatment when compared to controls. No significant
differences were observed at evaluations performed at the end of recovery.

Motor activity measurements performed at the end of treatment and recovery periods did not
show changes which could be ascribed to treatment.

Body weight

Body weights showed statistically significant reductions in the high dose animals from Day
22 up to the end of the treatment period when compared to controls. Terminal body weight
was also significantly reduced in the high dose animals. These reductions were still evident
up to the end of the recovery period.

Food consumption

A reduction of food intake was observed at the end of the treatment phase in the high dose
males. Food intake was still significantly reduced at the end of the first week of recovery
and, in the males, also at the end of the recovery period.

Haematology

A decrease in white blood cells (Iymphocytes in both sexes, neutrophils in the males) was
observed in the high dose animals and in the mid-dose females. In addition, the prothrombin
time was slightly increased in the high dose males. These changes showed a trend for
recovery after the treatment-free period.

No other alterations in the haematological parameters were observed.

RTC Study No.: 36710 Volume I Page 8
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1.8 Clinical chemistry

Dose related changes observed at the clinical chemistry investigations performed during
week 4 of treatment revealed alteration of liver function in the high dose males and, to a
lesser extent, in two mid-dose males (increases in hepatic markers alkaline phosphatase,
alanine aminotransferase, aspartate aminotransferase and total bilirubin, decrements in
protein, globulin and albumin). A reversibility of these changes was observed for the
aminotransferase enzymes. No significant hepatic marker alterations were observed in
females.

Urea plasma levels were increased in high dose animals, while creatinine and inorganic
phosphorus showed a decrement in the same group.

At the end of the recovery period, no complete reversibility of such changes was observed.
No other changes of biological significance were observed.

1.9 Urinalysis
No alterations in urine were observed which could be attributed to treatment.
1.10 Toxicokinetic analysis

Detectable plasma levels of the test item were measured between 2 and 216 hours after
dosing in the animals dosed at 2.0 mg/kg. Maximum plasma levels (Cpy), calculated
separately for cach of the 5 fractions of H(Ml M4, N2, N3 and N4) were
within the range of 124.3 — 4545.4 ng/ml in the males and 160.7 — 4581.3 ng/ml in the
females. In both cases, fraction N2 showed the highest concentration.

Crax was generally measured 24 hours after dosing (tms). Athough in some fractions
measured in the females different t... were obtained. The estimated half-life (t%5) was
comprised in the range of 201 - 544 hours for males and 39 - 2185 hours for females. The
AUC was calculated to be from 22516 to 791984 ng/ml‘h in the males and 26563 to 584697
ng/ml-h in the females.

AUC g was calculated to be in the ranges of 57915 - 3249932 and 44431 - 877949 ng/ml-h
in males and females, respectively.

1.11 Organ weights

Dose-related, statistically significant increases in absolute and relative liver weights were
noted in all treated males and in mid- and high dose females at the end of the treatment
period. This increase was still present at the end of recovery. In addition, statistically
significant reductions of the absolute and relative weights of the spleen and thymus and
increases of the relative weights of the thyroid, kidneys, epididymides and testes were seen
in the high dose animals at the end of treatment. All these organs (spleen, kidneys,
epididymides, testes, thyroid and thymus) still showed differences from controls at the end of
recovery.

1.12 Macreoscopic observatiens

The most relevant changes, observed at necropsy of the early decedent animal, were dark red
contents in the abdominal cavity and 2 dark, ruptured areas in the liver.

Pale colour of the liver, sometimes accompanied by swollen shape of the organ, was reported
in mid- and high dose males and 1 high dose female. Decreased size of the thymus and
transparent seminal vesicles were also seen in high dose males.

Enlargement of the liver and renal pelvis dilatation was recorded in 2/5 treated males at the
end of the recovery phase.

RTC Study No.: 36710 Volume I Page 9
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Microscopic observations

Multifocal, mild haemorrhages were reported in the liver of the early decedent animal. This
finding, along with the macroscopic observation in the abdominal cavity, suggests that this
death could be considered spontaneous or accidental in origin.

Liver: hepatocytic hypertrophy was observed in all high dose group animals, all mid-dose
males and 4/5 low dose males. This finding showed mainly a panlobular distribution in the
high dose group males, while it was limited to the centrilobular, mid-zonal areas in the
remaining main phase animals.

Lungs: aggregation of alveolar macrophages was seen in the lungs of 4/5 males and 2/5
females from the high dose group.

Thymus: slight to moderate atrophy was observed in 3/5 males and in 1 female from the high
dose group.

Only a partial remission of the changes considered related to the administration of the test
item was observed following the 2-week recovery period.

Liver: hepatocytic hypertrophy was still evident in all treated animals.

Lungs: instances of focal aggregation of alveolar macrophages were seen in the lungs of 1
treated male and 1 treated female.

Thymus: moderate atrophy was observed in 1 treated male.

Colloid depletion was observed in the seminal vesicles of 3/5 high dose group males.
Hepatocytic necrosis was observed in 2/5 high dose and 1/5 intermediate dose males in the
main phase and in 1 treated male from the recovery group. The above changes, as well as the
moderate chronic inflammation reported in the liver of 1 high dose male killed at termination
of the treatment phase, were considered to be unspecific, possibly linked to the general
condition of the treated animals and spontaneous in origin.

The remaining findings reported in the animals sacrificed after completion of the scheduled
test periods and in the unscheduled dead animal were considered to be incidental or
spontaneous in origin.

Conclusions

On the basis of the above results, signs of an evident toxic effect of the test item were seen at
the 2 higher dose levels (0.8 and 2.0 mg/kg/day). Most of the observed effects were not
reversible over a 2 week recovery period in the high dose animals. The findings in the liver,
observed at all the doses were a clear indication of a toxic effect of the test item to this
organ. Males were clearly more sensitive than females. Also the toxicokinetic half-life
values were higher in males than females.

Effects on the main target organ, the liver, although at a lower incidence when compared to
those observed at the higher dose levels, were also observed in the males of the low dose
level (0.3 mg/kg/day). Besides changes in the liver, only minor effects were observed at 0.3
mg/kg/day in the males. The majority of these effects were not considered adverse, as they
were slight, often not dose-related and within the normal range of historical control data. The
hepatocytic hypertrophy could be suggestive of an adaptive change. However, the lack of recovery
over a 2 week treatment-free period, seen in the high-dose animals, may be an indication of other
changes occurring in the liver, not detectable through the standard microscopic examination.
Therefore, none of the dose levels investigated may be considered cither a No Observed
Effect Level (NOEL) or a No Observed Adverse Effect Level (NOAEL) in this study for
males. On the contrary, females appeared to be less sensitive than males. At 0.3 mg/kg/day
no adverse effects were observed. Therefore this dose can be considered a No Observed
Adverse Effect Level (NOAEL) for the females.

RTC Study No.: 36710 Volume 1 Page 10



REDACTED AS TO TRADE NAMES

2. INTRODUCTION

The purpose of this study was to evaluate the toxicity of — when
administered daily to rats by the oral route for 4 consecutive weeks, and to investigate possible
recovery from any treatment-related effects, during a 2 week recovery period.

The study design was in agreement with the procedures described in OECD Guideline No. 407
adopted on 27 July 1995 and with those described by Japanese METI (Ministry of Economy,
Trade and Industry), of 13 July 1974 and subsequent revisions.

The Sprague Dawley rat was chosen because it is accepted by many regulatory authorities and
there is ample experience and background data on this species and strain.

The oral route was selected as it is a possible route of exposure of the test item in man. The dose
levels of 0.3, 0.8 and 2.0 mg/kg/day were defined in agreement with the Sponsor based on
information from preliminary studies.

Each main group comprised 5 male and 5 female rats. Control and high dose groups included 5
additional animals per sex that were killed after 2 weeks of recovery. One satellite group for
toxicokinetics comprised 9 male and 9 female animals.

No treatment was given during the recovery period.

The animals were assigned to treatment groups on 24 March 2005 and dosing began on 31 March
2005S. Necropsies of main groups were completed by 29 April 2005 and recovery groups by 12
May 2005.

The protocol is presented in Addendum VI,

The study was carried out at:

Research Toxicology Centre S.p.A.
Via Tito Speri, 12

00040 Pomezia (Rome)

Italy

The study was conducted on behalf of:
SOLVAY SOLEXIS S.p.A.
Viale Lombardia, 20

20121 Bollate (MI)
Italy
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3. TEST ITEM

Information received from the Sponsor indicated the following:

Name :
Alternative name :

Batch Number of the

precursor acid : 32230N

Batch Number : 90409/86-1

CAS Number : 330809-92-2

Purity : 100%

Expiry date : 1 January 2015
Received from : SOLVAY SOLEXIS
Date received : 14™ January 2005
Amount received : Approximately 300 grams
Description : White solid

Container : Colourless glass bottle
Storage at RTC : Ambient conditions

RTC reference number : 9372

The determination of the identity, strength, purity, composition and stability of the test item was
the responsibility of the Sponsor.

A sample of the test item was taken before commencement of treatment and will be stored in the
archives at RTC for 10 years prior to disposal.

The test item was dissolved in distilled water to give the required concentrations of 0.03, 0.08 and
0.2 mg/ml.

Prior to commencement of treatment the proposed formulation procedure was checked by
chemical analysis to confirm that the method was acceptable. Stability was found to be equivalent
to 6 days at room temperature following analysis. Samples of the formulations prepared in weeks
1 and 4 were analysed to check the concentration. Results of all the analyses were within the limits
of acceptance (95-105%). Results of these analyses, carried out by the Analytical Chemistry
Department at RTC, are presented in Addendum III of this report.
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4. METHODS
4.1 Test system
4.1.1 Animal supply and acclimatisation

A total of 90 Hsd Sprague Dawley rats (45 males and 45 females), 27-29 days old and within
a weight range of approximately 75-99 g, were obtained from Harlan Italy S.r.1., San Pietro
al Natisone (UD), Italy. Animals were delivered in the weight range of 84-101 g, therefore
slightly outside the range indicated in the protocol.

After arrival, on 11 March 2005, the weight range for each sex was determined and the
animals were temporarily identified within the cage by means of a coloured mark on the tail.
A health check was then performed by a veterinarian.

An acclimatisation period of approximately 2 weeks was allowed before the start of
treatment, during which time the health status of the rats was assessed by thorough
observations.

4.1.2 Animal husbandry

The animals were housed in a limited access rodent facility. Animal room controls were set
to maintain temperature and relative humidity at 22°C + 2°C and 55% + 15% respectively;
actual conditions were monitored, recorded and the records retained. There were
approximately 15 to 20 air changes per hour and the rooms were lit by artificial light for 12
hours each day.

The animals were housed up to 5 of one sex to a cage, in clear polycarbonate cages
measuring 59x38.5x20 cm with a stainless steel mesh lid and floor (Code 1354 G,
Techniplast Gazzada S.a.r.l., Buguggiate, Varese, Italy). Each cage tray held absorbent paper
which was inspected and changed at least 3 times a week.

Drinking water was supplied ad libitum to each cage via water bottles, except as noted in
section 4.4,

A commercially available laboratory rodent diet (4 RF 18, Mucedola S.r.1.,, Via G. Galilei, 4,
20019, Scttimo Milanese (MI), Italy) was offered ad libitum throughout the study, except as
noted in section 4.4.

There was no information available to indicate that any non-nutrient substance likely to
influence the effect of the test item was present in the drinking water or the diet. Records of
analyses of water and diet are kept on file at RTC.

Dated and signed records of activities relating to the day to day running and maintenance of
the study in the animal house were recorded in a Study Day Book.

4.13 Allocation to groups

On the day of allocation (7 days prior to the start of treatment) all animals were weighed.
Animals at the extremes of the weight distribution and/or any animal showing signs of ill
health were excluded to leave the required number of animals. The rats were allocated to the
5 groups by computerised stratified randomisation to give approximately equal initial group
mean body weights.

Individuals were uniquely identified within the study by sex, tattoo on the hind feet, and ear
notch and housed up to 5 of one sex per cage.

The cages were identified by a label and recording the study number, animal numbers and
details of treatment.

The arrangement of cages in batteries was such that cages from each main group were evenly
distributed across the battery (Figure 1) to minimise possible environmental effects.
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4.2 Treatment
42.1 Selection of dose levels

Dose levels were selected in consultation with the Sponsor based on information from
preliminary studies.

422 Dose levels, group size and identification

Each main group comprised 5 male and 5 female rats. Control and high dose groups included
5 additional animals per sex to be sacrificed after 2 weeks of recovery. One satellite group
for toxicokinetics comprised 9 male and 9 female animals. The group identification and
animal numbers assigned to the treatment are summarised below:

MAIN GROUPS
Rat numbers
Group Treatment Level Main phase Recovery phase
Number: | (mg/kg/day)+ M F M F
(even) (odd) (even) (odd)
1 0.0 Control | 2-10 1-9 12-20 | 11-19
2 0.3 Low |22-30 21-29
3 0.8 Medium | 32 - 40 31-39
4 2.0 High | 42-50 41-49 52-60 | 51-59
+: in terms of test item as supplied
SATELLITE GROUP
Group Treatment Rat numbers
Number: (mg/kg)+ Level Males | Females
(even) (odd)
5 2.0 High 62 - 78 61 -77
+: in terms of test item as supplied

The rat numbers listed above formed the last digits of a computer generated 8 figure animal
number (the remaining digits of the animal number were different for each concurrent study
and served to ensure unique animal numbering for any study employing computerised data
collection). The computerised system used in this study was the Xybion Path/Tox System,
version 4.2.2,

423 Administration of test item
The test item was administered orally, by gavage, at a dose volume of 10 ml/kg body weight.
Control animals received the vehicle alone at the same dose volume.

The dose was administered to each animal on the basis of the most recently recorded body
weight and the volume administered was recorded for each animal.
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Duration of treatment

All main group animals were dosed once a day, 7 days a week, for a minimum of 4
consecutive weeks followed by a recovery period of 2 weeks for 5 males and 5 females from
groups 1 and 4. Satellite group animals were dosed once only.

All animals from the main groups were dosed up until the day before necropsy.

No treatment was given during the recovery period.

In vivo observations
Mortality

Throughout the study, all animals were checked each working day, early in the morming and
in the afternoon. At weekends and Public Holidays a similar procedure was followed except
that the final check was carried out at approximately mid-day. This allowed post mortem
examinations to be carried out during the working period of that day.

A complete necropsy was performed as detailed in section 4.6.2 below.

Pre- and post-dose observations (Main groups)

All observations were recorded for individual animals. Examination of individual animals for
signs of reaction to treatment was carried out daily before dosing, immediately after, and
approximately 1 and 2 hours after dosing up to Day 10 of the study. Since no animals showed
any post-dose effects, examinations were reduced to pre-dose, immediately after and
approximately 1 hour after dosing until the end of treatment. These data, as no signs were
observed, are not presented in a tabulated form in this report.

Clinical signs and neurotoxicity assessment (Main groups)
All clinical signs were recorded for individual animals. Once before commencement of treatment

and once a week thereafter each animal was subjected to a detailed clinical examination, which
included an evaluation of neurotoxicity. Animals were examined in an open arena for a period of

three minutes. Observed parameters, described by an evaluation scale, are indicated below:

Removal (from cage):

Easy, Difficult, Very difficult

Handling reactivity: Normal, Slow, Moderate, Marked

Lachrymation: Absent, Slight, Marked

Palpebral closure: Absent, Slight, Moderate, Marked

Salivation: Absent, Slight, Marked

Piloerection: Absent, Present

Rearing: Absent, Intervals of number of times (i.e. 1-3, 4-7, 8-10)
Spasms: Absent, Tonic spasms, Clonic spasms, Tonic-clonic spasms
Myoclonia: Absent, Present

Mobility impairment: Absent, Slight, Moderate, Marked

Arousal (animal activity):
Vocalisation:

Very slow, Slow, Normal, Moderate, Marked
Absent, Present

Stereotypies: Absent, Present
Unusual respiratory pattern:  Absent, Present
Bizarre behaviour: Absent, Present
Urination: Absent, Intervals of number of times (i.e. 1-3, 4-6)
Defecation: Absent, Intervals of number of times (i.e. 1-3, 4-6)
Tremors: Absent, Present

RTC Study No.: 36710
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Gait (one of the following options): Normal
Ataxia (Slight, Moderate, Marked)
Hunched (Slight, Moderate, Severely)
Pronation
Fore limbs drag (Slight, Moderate, Marked)
Hind limbs drag (Slight, Moderate, Marked)

All observed parameters, with the exception of the pre-dose, are reported in a group incidence
table. Individual data are not included in this report.

Once during week 4 of treatment and once during week 2 of recovery, an evaluation of sensory
reactivity to stimuli of different modalities (e.g. auditory, visual and proprioceptive stimuli) and
assessment of grip strength were also performed.

Motor activity assessment (MA) (Main groups)

The motor activity of all animals was measured once during week 4 of treatment and week 2 of
recovery by an automated activity recording device. Measurements were performed using a
computer generated random order.

Body weight

All animals were weighed on the day of allocation to treatment groups, on the day that treatment
commenced, weekly thereafter and just prior to necropsy. Satellite group animals were weighed
on allocation and on the day of dosing only (data are not included in the report).

Food consumption (Main groups)

The weight of food consumed by each cage of rats was recorded weekly following allocation and
the group mean daily intake per rat calculated.

Clinical pathology investigations (Main groups)

At the end of the 4 week treatment period and again at the end of week 2 of the recovery
period, individual overnight urine samples were collected from all surviving animals of the
main phase groups under conditions of food and water deprivation. Before starting urine
collection, water bottles were removed from each cage and each animal received
approximately 10 ml/kg of drinking water by gavage, in order to obtain urine samples
suitable for analysis.

On the same days, samples of blood were withdrawn, prior to necropsy, under isofluorane
anaesthesia from the abdominal vena cava from the same animals in the same conditions.
Blood samples were collected and analysed in the same order, a computer-generated random
cage order being used.

The blood samples collected were divided into tubes as follows:

EDTA anticoagulant for haematological investigations
Heparin anticoagulant for biochemical tests
Citrate anticoagulant for coagulation tests

The measurements performed on blood and urine samples are listed below:
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Haematology

Haematocrit
Haemoglobin
Red blood cell count

Reticulocyte count (not performed as no signs of anaemia were evident)

Mean red blood cell volume
Mean corpuscular haemoglobin
Mean corpuscular haemoglobin concentration
White blood cell count
Differential leucocyte count - Neutrophils
- Lymphocytes
- Eosinophils
- Basophils
- Monocytes
- Large unstained cells
Abnormalities of the blood film
Platelets
Prothrombin time

Clinical chemistry

Alkaline phosphatase
Alanine aminotransferase
Aspartate aminotransferase
Gamma -glutamyltransferase
Urea

Creatinine

Glucose

Triglycerides

Phosphorus

Total bilirubin

Total cholesterol

Total protein

Albumin

Globulin

A/G Ratio

Sodium

Potassium

Calcium

Chloride

Urinalysis

Appearance

Volume

Specific gravity

PH

Protein

Total reducing substances
Glucose

Ketones

Bilirubin
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Urobilinogen
Blood

The sediment, obtained from centrifugation at approximately 3000 rpm for 10 minutes, was
examined microscopically for:

Epithelial cells

Poly morphonuclear leucocytes
Erythrocytes

Crystals

Spermatozoa and precursors
Other abnormal components

4.5 Toxicokinetics (Satellite group)

Blood samples were collected at 9 time points from the day of dosing, from all animals of
the satellite group as indicated in the following scheme:

Group Treatment Animal Number Time points
Number: (mg/kg) (Males) | (Females) (hours)
62, 64, 66 | 61,63, 65 0,4,24
5 2.0 68,70,72 | 67,69, 71 2,8,168
74,76,78 | 73,75,77 6,48, 216

At each sampling time approximately 0.8 ml blood samples were collected from the tail vein
of each animal as indicated above. Samples were transferred into tubes containing heparin
anticoagulant, centrifuged and the plasma frozen at -20°C. Analysis of the samples was
carried out by the Analytical Chemistry Department of RTC. '

Satellite group animals were dosed once only and no necropsy was performed on animals
dying during the study or sacrificed at the end of the study. Surviving satellite group animals
were killed at the end of the last bleeding procedure. No necropsy examination was
performed on these animals.

Analysis of the samples was carried out by the Analytical Chemistry Department of RTC.
Satellite group animals were dosed once only. Satellite group animals were killed at the end
of the last bleeding procedure and no necropsy was performed in these animals.

For each fraction of the test product, the following parameters were calculated according to
standard non-compartmental analysis:

Crnax : maximum observed plasma concentration
Tomax : time t0 Cax
137 : half life

AUC and AUC inf  : area under the concentration-time curve calculated by the linear
trapezoidal rule

Means, standard deviations and kinetic parameters were obtained using a suitable Microsoft
Excel Worksheet. Values identified in the tables as BLQ were considered as zero in the
calculation of mean and standard deviation for plasma levels.

RTC Study No.: 36710 Volume 1 Page 18



4.6

4.6.1

4.6.2

4.63

4.6.4

4.6.5

REDACTED AS TO TRADE NAMES

Terminal studies
Euthanasia

Animals that had completed the scheduled test period were killed by exsanguination under
isofluorane anaesthesia. All animals of the main groups, including that found dead, were
subjected to necropsy, supervised by a pathologist, as detailed below. Satellite group animals
were killed with carbon dioxide.

Necropsy (Main groups)

The clinical history of the animal was studied and a detailed post mortem examination was
conducted (including examination of the external surface and orifices).

Changes were noted, the requisite organs weighed and the required tissue samples preserved
in fixative and processed for histopathological examination (see sections 4.6.3 to 4.6.5).

Organ weights (Main groups)

From all animals completing the scheduled test period, the organs indicated in section 4.6.6
were dissected free of fat and weighed.
The ratios of organ weight to body weight were calculated for each animal.

Tissues fixed and preserved (Main groups)

Samples of all the tissues listed in section 4.6.6 were fixed and preserved in 10% buffered
formol saline (except eyes which were fixed in Davidson's fluid; and testes and epididymides
which were fixed in Bouin's solution and all preserved in 70% ethyl alcohol).

Histopathological examination

Tissues listed in section 4.6.6 were fixed and preserved. After dehydration and embedding in
paraffin wax, sections of the tissues were cut at 5 micrometre thickness and stained with
haematoxylin and eosin. In the first instance, the examination was carried out as detailed below:

a) Tissues specified in section 4.6.6 from all animals in the control and high dose groups of the
main phase.

b) Tissues specified in Annex 1 from all animals killed or dying during treatment period.

c) Tissue abnormalities from all main groups (this was a deviation from the protocol which
indicated examination of abnormalities from all animals).

On the basis of the results obtained, in agreement with the Sponsor, the examination was
extended to the liver, lungs and thymus of low and mid-dose group animals and to the
animals which underwent 2 weeks of recovery.
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4.6.6  Annex 1 of study protocol

Organs / Tissues Weight Fixation Microscopic
Preservation Examination
Abnormalities v v
Adrenal glands v v v
Bone marrow (from sternum) v v
Brain v v v
Caecum v v
Colon v v
Duodenum v v
Epididymides v v v
Eyes v *
Heart v v v
Ileum (including Peyer’s patches) v v
Jejunum v v
Kidneys v v v
Liver v v v
Lungs (including mainstem bronchi) v v
Lymph nodes - cervical v v
Lymph nodes - mesenteric v v
Ovaries v v v
Oviducts® v v
Parathyroid glands® v v
Pituitary gland v v
Prostate gland v v
Rectum v v
Sciatic nerve v v
Seminal vesicles v v
Spinal column v *
Spinal cord v v
Spleen v v v
Stomach v v
Testes v 4 v
Thymus (where present) 4 v v
Thyroid v v v
Trachea v v
Urinary bladder v v
Uterus - cervix v v

*: not examined as no signs of toxicity were observed
a: weighed and preserved with ovaries
b: weighed and preserved with thyroid gland

4.7 Statistical analysis

For continuous variables the significance of the differences amongst groups was assessed by
analysis of variance. Differences between each treated group and the control group were assessed
by Dunnett's test using a pooled error variance. The homogeneity of the data was verified by
Bartlett's test before Dunnett's test. If data were found to be inhomogeneous a Modified t test
(Cochran and Cox) was applied. The mean values, standard deviations and statistical analysis
were calculated from the actual values in the computer without rounding off.
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4.8 Deviations from protocol

Any deviations from protocol are indicated within the text of the report. No deviations
occurred which were considered to have compromised the purpose or integrity of the study.

4.9 Archives

Full records were maintained of all aspects of study conduct, together with the results of all
measurements and observations.

All specimens, raw data, records and documentation generated during the course of this study will
be retained within the archive at RTC. The data will be kept for a period of 3 years after which the
Sponsor will be contacted for instructions regarding despatch or disposal of the material.
Biological samples will be destroyed shortly after the issue of the Final Report.
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RESULTS
Mortality (Appendix 1)

One female animal dosed at 0.3 mg/kg/day was found dead on Day 23 of treatment. No
clinical signs were seen during the study in this animal. On the basis of the post mortem
findings, (dark red contents seen in the abdominal cavity and 2 dark, ruptured areas in the
liver observed at macroscopic examination along with the multifocal, mild haemorrhage in
the liver, seen at microscopic examination). These findings indicate that this death was not
treatment-related.

Pre- and post-dose observations and weekly clinical signs (Open field measurements)
(Table 1)

No signs were observed at daily post-dose observations. These data were not tabulated.
Detailed clinical signs with neurotoxicity assessment did generally not show any signs which
could be correlated to the treatment with the test item.

Sensory reaction to stimuli and motor activity (Table 2; Appendices 2 and 3)

A dose-related reduction of grip strength was observed in the treated males at the end of
treatment when compared to controls (reductions of 35%, 57% and 60%, groups 2, 3, 4
respectively). This parameter was also slightly reduced in the mid- and high dose females
(27% and 26% respectively). No significant differences were observed at evaluations
performed at the end of recovery.

Motor activity measurements performed at the end of treatment and recovery periods did not
show changes which could be ascribed to treatment.

Body weight (Figure 2; Tables 3, 4 and 7; Appendices 4 and 5)

Body weights showed statistically significant reductions in the high dose animals from Day
22 (7% less than confrols in the males) up to the end of the treatment period, when
reductions of 21% (main group animals) and 16% (recovery animals) were noted in the
males and 9% (main group animals) and 10% (recovery animals) in the females when
compared to controls. The slight body weight losses observed in the treated animals may be
ascribed to the overnight fast prior to bleeding procedures for clinical pathology analyses.
This was not observed in the controls, which showed only a reduced body weight gain.
Terminal body weight was also statistically significantly reduced in the high dose animals
(20% in the males and 11% in the females). These decreased body weights, due to a
reduction of body weight gain, were still evident at the end of the recovery period (25% in
the males and 9% in the females). Decreases of body weight gain were correlated to the
reduced food intake, observed in the high dose males.

Food consumption (Appendix 6)

A reduction (20% less than controls) of food intake was observed at the end of the treatment
phase in the high dose males. Food intake was still significantly reduced (33%) at the end of
the first week of recovery. Slight reductions (9%) were still present in the males at the end of
the recovery period.
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Haematology (Table 5; Appendix 7)

A decrease in white blood cell was observed in the high dose animals (approximately 19%)
and in the mid-dose females (approximately 17%) at the end of the treatment period. This
reduction was still evident at the end of the recovery period (11% and 16% in females and
males respectively). The decrement comprised both the lymphocytes and the neutrophils in
the males, which had 29%, 19% and 39% less neutrophils at the high, medium and low dose,
respectively. Such an evident decrement was not observed in the females.

In addition, the prothrombin time was slightly increased in high dose males (14%). This
could reflect the alteration in hepatic functions as indicated by the clinical chemistry results.
This change showed a trend for recovery at the end of treatment-free period, when an
increase of 8% was observed.

The other differences observed in the haematological parameters (RBC, HGB, HCT,
MCHC) were considered to be incidental and of no toxicological significance, since they
were observed only during the recovery phase and no other alterations in the same
haematological parameters were observed during the treatment period.

Clinical chemistry (Table 6; Appendix 8)

The statistically significant changes in clinical chemistry parameters are summarized below:

Parameters |2M M 4M 4M Rec |2F 3F 4F 4F Rec
AP +18% |+33% |[+41%

ALT +309% | +219%

AST +58% | +61% -29%
BILT +70% -60% -33% -37%
CHOL -34% -23% +76%

GLU +20% | +31%
TRI -51% -45% -27%
Urea ' +48% | +35% +24%

Crea -34% -15% -35%
Prot -9% -16% -11%

Alb -13% +9%
Glo -14% -11% -23% -26%

A/G Ratio +17% +20%
Cl +2% +2% -1%
Phos -9% -21% -9% -7%
Na +4% -2% -2%
K +12%

Changes observed at the clinical chemistry investigations performed during week 4 of
treatment revealed an alteration of liver function in the high dose males and, to a lesser
extent, in two mid-dose males (increases in hepatic markers alkaline phosphatase, alanine
aminotransferase, aspartate aminotransferase and total bilirubin, decrements in protein,
globulin and albumin). These changes were generally dose related (from approximately 20%
to approximately 3 fold) and, in some high dose animals, values were outside the range of
historical data.

The above mentioned changes could reflect an alteration in the hepatic function.

A reversibility of these changes was observed for the aminotransferase enzymes at the
clinical pathology performed during week 2 of recovery.

No significant hepatic marker alterations were observed in females.
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Urea plasma levels were increased in high dose animals, while creatinine and inorganic
phosphorus showed a decrement in the same group. At the end of the recovery period, no
complete reversibility of such changes was observed. The cause of these changes however
remains unclear and could not be conclusively attributed to the test item.

In addition, changes of chloride and sodium serum levels were insufficient in magnitude to
be of biological significance.

The other alterations observed during the recovery period in both sexes were considered to
be incidental and of no toxicological significance.

Urinalysis (Table 7; Appendix 9)
No alterations in urine were observed which could be attributed to treatment.
Toxicokinetic analysis (Figure 3; Addendum IV)

Detectable plasma levels of the test item were measured between 2 and 216 hours after
dosing in the animals dosed at 2.0 mg/kg. Maximum plasma levels (Cma), calculated
separately for each of the 5 fractions of were as follows: 370.2 and 472.5
ng/ml of M3, 124.3 and 160.7 ng/ml of M4, 4545.4 and 4581.3 ng/ml of N2, 689.3 and 773.8
ng/ml of N3, 196.9 and 234.7 ng/ml of N4 in the males and females, respectively). Crax Was
generally measured 24 hours after dosing (tmax). A tmax 0f 6 hours was observed in the males
for fraction N4, a ty.x of 2 hours was observed in the females for fraction N2, a t,, of 168
hours was observed in the females for fractions M3 and N3.

The estimated half-life (t%2) calculated separately for each fraction of

showed the following figures: 544 and 2185 hours for M3, 385 and 346 hours for M4, 481
and 39 hours for N2, 454 and 763 hours for N3, 201 and 160 hours for N4 in males and
females, respectively. Very high test item plasma levels of all fractions were still present
seven days after dosing, particularly in the males.

The AUC was calculated to be 65550 and 77653 ng/ml'h for M3, 22516 and 26563 ng/ml‘h
for M4, 791984 and 167950 ng/ml-h for N2, 123729 and 130769 ng/ml-h for N3, 30768 and
27116 ng/ml‘h for N4 in the males and females, respectively.

Calculations were generally made from t,,, with some exceptions (fractions M3 and N3 in
the females), in which the 24 and 48 hour samples were included in the calculation.

AUC ingy was calculated to be 299662 and 877949 ng/ml-h for M3, 72388 and 63751 ng/mlh
for M4, 3249932 and 176042 ng/ml-h for N2, 464508 and 584697 ng/ml-h for N3, 57915 and
44431 ng/ml-h for N4 in males and females, respectively.

Half-life values were obtained by an extrapolation, as no decrements of test item fraction plasma
levels were observed at 216 hours post-dose. This situation did not allow the calculation of
significant values of the AUC.

Organ weights (Tables 9 and 10; Appendices 10 and 11)

Dose-related, statistically significant increases in liver weights were noted in all treated
males (54% and 84% in mid- and high dose groups for absolute weights, 17%, 57% and
130% greater than controls for relative weights) and in the mid- and high dose females (46%
in high dose group for absolute weights, 16% and 65% in mid- and high dose groups for
relative weights) at the end of the treatment period. These increases were still present at the
end of the recovery period (in the males 89% and 152% and in the females 56% and 71%
absolute and relative respectively).

Statistically significant reductions of the absolute (38% in the high dose males, 23% and
36% in the mid- and high dose females) and relative (23% in the high dose males, 20% and
28% in the mid- and high dose females) weights of the spleen were also observed at
termination of the treatment period.
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In addition the absolute and/or relative weights of the thymus were reduced in high dose
males (absolute showing a reduction of 41% and relative of 27%) and the relative weights of
the kidneys, epididymides and testes were slightly increased in the high dose males at the
end of treatment. An increase of the relative weight of the thyroid (26% and 15% in males
and females respectively), statistically significant only in the males, was observed in the high
dose animals.

All these organs (spleen, kidneys, epididymides, testes, thyroid and thymus) still showed
differences from controls at the end of recovery.

The significance of some of the observed organ weight variations (liver and thymus) was
supported by macroscopic and microscopic findings.

511 Macroscopic observations (Table 11; Appendix 12)

Unscheduled death:

One group 2 female was found dead on day 23 of the study. The most relevant changes,
observed at necropsy, were dark red contents in the abdominal cavity and 2 dark, ruptured
areas in the liver.

Final sacrifice:

Pale colour of the liver, sometimes accompanied by swollen shape of the organ, was reported
in 3/5 high dose and 1/5 mid-dose group males and in 1/5 high dose group females.
Decreased size of the thymus was seen in 2/5 males from the high dose group. The seminal
vesicles of 2/5 males from the same group appeared transparent.

Recovery sacrifice:
Enlargement of the liver and renal pelvis dilatation was recorded in 2/5 treated males.

5.12 Microscopic observations (Table 12; Appendix 12)

Unscheduled death:

The most important finding, observed in the found dead animal, was detected in the liver,
where multifocal, mild haemorrhages were reported. This finding, along with the
macroscopic observation in the abdominal cavity, suggests that this death could be
considered spontaneous or accidental in origin.

Final sacrifice:

Changes, possibly related to the treatment, were noted in the liver, lungs and thymus of
treated animals when compared to controls.

Liver: hepatocytic hypertrophy was observed in all high dose group animals, all mid-dose
males and 4/5 low dose males. This finding showed mainly a panlobular distribution in the
high dose group males, while it was limited to the centrilobular, mid-zonal areas in the
remaining main phase animals.

Lungs: aggregation of alveolar macrophages was seen in the lungs of 4/5 males and 2/5
females from the high dose group. Such a finding could be possibly suggestive of a
phospholipidosis.

No changes were observed in the spleen and kidneys.

Thymus: slight to moderate atrophy was observed in 3/5 males and in 1 female from the high
dose group.

RTC Study No.: 36710 Volume I Page 25



REDACTED AS TO TRADE NAMES

Recovery sacrifice:

Only a partial remission of the changes considered related to the administration of the test
item was observed following the 2-week recovery period.

Liver: hepatocytic hypertrophy was still evident in all treated animals.

Lungs: instances of focal aggregation of alveolar macrophages were seen in the lungs of 1
treated male and 1 treated female.

Thymus: moderate atrophy was observed in 1 treated male.

Other findings:

Colloid depletion was observed in the seminal vesicles of 3/5 high dose group males.
Hepatocytic necrosis was observed in 2/5 high dose and 1/5 intermediate dose males in the
main phase and in 1 treated male from the recovery group. Due to the lack of a zonal
distribution and being present in a few treated animals, this finding was considered
spontaneous in origin. The above changes, as well as the moderate chronic inflammation
reported in the liver of 1 high dose male killed at termination of the treatment phase, were
considered to be unspecific, possibly linked to the general condition of the treated animals
and spontaneous in origin.

The remaining findings reported in the animals sacrificed after completion of the scheduled

test periods and in the unscheduled dead animal were considered to be incidental or
spontaneous in origin.
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6 CONCLUSION

‘The oral toxicity of — when given by daily administration to rats at
dosages of 0.3, 0.8 and 2.0 mg/kg/day has been investigated over a period of 4 weeks and
possible recovery from any treatment-related changes over a 2 week recovery period.

Animals dosed at 2 mg/kg/day showed no significant reactions during the in-life phase of the
study. A slight but dose-related reduction of the grip strength was observed at neurological
tests performed at the end of treatment, mainly for males. Slight reductions in body weight
and food intake were noted in the males from this group at the end of treatment and recovery
periods. A reduction in the WBC count (neutrophils and/or lymphocytes) was observed at
the end of treatment and recovery periods. In addition, the prothrombin time was slightly
increased in the males. Clinical chemistry investigations showed a dose-related alteration of
the liver function in the males at the end of treatment (increases in alkaline phosphatase,
alanine aminotransferase, aspartate aminotransferase and total bilirubin, decrement of total
protein, globulin and albumin). Alkaline phosphatase was still increased at the end of
recovery period. Alanine aminotransferase and aspartate aminotransferase were completely
recovered at the end of the treatment-free period. These increases were usually dose-related
and, occasionally, outside the range of historical data. No significant hepatic marker
alterations were observed in females. Other clinical chemistry parameters (urea, chloride,
inorganic phosphorus and sodium) showed changes at the end of treatment, mainly in the
males. At the end of the recovery period, no complete reversibility of such changes was
observed. The cause of these changes however remains unclear and could not be
conclusively attributed to the test item.

Absolute and relative liver weights were increased at this dose level in the males. Increments
in the relative kidneys, testes and thyroid weights were observed at the end of the treatment
period. Thymus and spleen relative and absolute weights were also statistically significantly
reduced in the males at the end of treatment. These changes were not reversible at the end of
recovery. Females of this dose group showed increments in absolute and relative liver
weights and decrement of the spleen weight (both absolute and relative), without recovery.
The toxicological significance of the changes observed in the liver was definitely supported
by the findings reported at post mortem examination. Pale colour of the liver, sometimes
accompanied by swollen shape of the organ, was reported in the majority of the males and in
individual females. Decreased size of the thymus was also seen in the high dose animals
(mainly in the males).

Treatment-related changes were noted at microscopic examination in the liver, lungs and
thymus. The liver was the most affected organ. Hepatocytic hypertrophy suggestive of an
adaptive change was observed in animals from this dose group. The observed findings were
of lower severity and incidence in the females.

Thymus atrophy was also observed in the high dose animals. This lesion showed a higher
severity degree in the males, when compared to female animals and along with the colloid
depletion in the animal vesicles noted in some high dose males it could be considered
secondary to the poor general condition of the animals.

Aggregation of alveolar macrophages was seen in the lungs of males and females. Such a
finding could be possibly suggestive of a phospholipidosis condition. No histopathological
effects were observed in the spleen and kidneys.

In animals dosed at 0.8 mg/kg/day, the toxicological systemic effects were less relevant than
for animals of the high dose group. A reduction of the grip strength was observed both in
males and in females. No significant reductions in body weight and food consumption were
observed for either sexes.
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Slight effects in the haematological parameters, such as a decrease in the white blood cell
count, were seen in female animals. Clinical chemistry variations, mainly comprising
increment of alkaline phosphatase, alanine aminostranferase and aspartate aminotransferase
were noted only in males. No significant hepatic marker alterations were observed in the
females.

Absolute and relative liver weights were increased in the males, along with decrease in
spleen and thymus weights. Females showed increment in liver and decrement in spleen
weights both for the absolute and relative values.

The microscopic examination revealed liver hepatocytic hypertrophy in all the males but not
in the females. No histopathological effects were observed in the spleen.

At 0.3 mg/kg/day, “in-life” observations showed a reduction in grip strength in the males. No
effects in body weight and food consumption, haematological and clinical chemistry
parameters were seen in these animals. Absolute and relative liver weight increment, along
with decrement in spleen weight was still evident. Microscopic pathology revealed
hepatocytic hypertrophy in the majority of male animals.

The only effect observed in the females was a slight decrease in spleen relative and absolute
weights. No histopathological effects were observed in this organ.

On the basis of these results, signs of an evident toxic effect of the test item were seen at the
2 higher dose levels (0.8 and 2.0 mg/kg/day). Most of the observed effects were not
reversible over a 2 week recovery period in the high dose animals. The findings in the liver,
observed at all the doses were a clear indication of a toxic effect of the test item to this
organ. Males were clearly more sensitive than females. Also the toxicokinetic half-life
values were higher in males than females. Detectable plasma levels of the S fractions of the
test item (M3, M4, N2, N3, N4) were measured between 2 and 216 hours after dosing the
animals at 2 mg/kg. C,, was usually measured after 24 hours post-dose (Tpmax), even though
for some fractions different Tmax Were calculated, usually in the females. Due to the high
plasma levels recorded at 216 hours post-dose, a correct calculation of the half-life (T %2)
was not possible, only estimations were performed, comprised in the range of 201-544 hours
for males and 39-763 hours for females. This situation did not allow the calculation of a
significant value of the AUC.

Effects on the main target organ, the liver, although at a lower incidence when compared to
those observed at the higher dose levels, were also observed in the males of the low dose
level (0.3 mg/kg/day). Besides changes in the liver, only minor effects were observed at
0.3 mg/kg/day in the males. The majority of these effects were not considered adverse, as
they slight, often not dose-related and within the normal range of historical control data. The
hepatocytic hypertrophy could be suggestive of an adaptive change. However, the lack of recovery
over a 2 week treatment-free period, seen in the high-dose animals, may be an indication of other
changes occurring in the liver, not detectable through the standard microscopic examination.
Therefore, none of the dose levels investigated may be considered either a No Observed
Effect Level (NOEL) or a No Observed Adverse Effect Level (NOAEL) in this study for
males. On the contrary, females appeared to be less sensitive than males. At 0.3 mg/kg/day
no adverse effects were observed. Therefore this dose can be considered a No Observed
Adverse Effect Level (NOAEL) for the females.
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4-WEEK ORAL TOXICITY STUDY IN RATS FOLLOWED BY A
2 WEEK RECOVERY PERIOD

FIGURE 1 - Group and cage arrangement on battery

STUDY NO.: 36710

MAIN PHASE
Group Treatment Level Rat numbers Cage numbers
Number: (mg/kg/day)+ M F M F
(even) (odd)
1 0.0 Control 2-10 1-9 1 7
2 0.3 Low 22-30 | 21-29 3 9
3 0.8 Medium | 32-40 | 31-39 4 10
4 2.0 High 42-50 | 41-49 5 11
+: in terms of test item as supplied
RECOVERY PHASE
Group Treatment Level Rat numbers Cage numbers
Number: (mg/kg/day)+ M F M F
(even) (odd)
1 0.0 Control | 12-20 | 11-19 2 8
4 2.0 High 52-60 | 51-59 6 12
+: in terms of test item as supplied
°: No treatment will be given during the recovery period.

MAIN PHASE
Group/Sex
Cage no.
Males Females
1M aMR 1F 4}
1 6 7 12
2M 2F
3 9
iM 3F
4 10
4M 4F
5 11
IMR 1F*
2 8
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4-WEEK ORAL TOXICITY STUDY IN RATS FOLLOWED BY A 2
WEEK RECOVERY PERIOD

FIGURE 1 - Group and cage arrangement on battery (continued)

STUDY NO.: 36710

SATELLITE GROUP
Group Treatment Level Rat numbers Cage numbers
Number: (mg/kg/day)+ M F M F
(even) (odd)
5 2.0 High 62-78 | 61-77 13-15 16-18
+: in terms of test item as supplied
Group/Sex
Cage no.
Males Females
M SF
13 16
5M SF
14 17
M 5F
15 18
Group/Sex
Cage no.

Males Females
IM*

4MR

1R

4FR
12

R =Recovery
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4-WEEK ORAL TOXICITY STUDY IN RATS FOLLOWED BY A 2
WEEK RECOVERY PERIOD

FIGURE 3 - _ - Plasma levels

STUDY NO.: 36710

I - 3 (MW=575.5) - Males ]
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s 400 | e B
8 \I\ |
§300 (F 1 3+—%
g 200 - 1
© 100 —
0 ‘ ‘ |
0 50 100 150 200
Time (h)
Tmax (h): 24 T (h): 544 o AUC (24-216) (ng/ml-h): 65550
Cunax (ng/ml): 370.2 AUC (inf) (ng/ml-h): 299662
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\
|
700
| = 600
3 500 o 1
£ 400 — e -
E 300 1 N i \
g 200 !
[o]
© 100 - : e—
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AUC (inf) (ng/ml-h): 584697
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