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SUMMARY

This study evaluated the toxicity of halofantrine hydrochloride in B6C3F1 mice following thirteen
weeks of daily oral (gavage) administration. Halofantrine HCl is being developed by WRAIR as
an oral antimalarial treatment. Dose levels studied were 0 (vehicle control), 1, 5 and 25
mg/kg/day, and were based on a four week dose range-finding test in which mortality occurred
at 100 mg/kg/day with anemia present at 20 mg/kg/day and to a minimal extent at 4 mg/kg/day.
The drug or vehicle was administered to 10 mice/sex/group. The animals were = 8 weeks old and
weighed 23.0 - 25.8 g (males) and 17.7 - 21.7 g (females) at treatment initiation.

The study results are summarized in Table 1. No clinical signs of toxicity were observed and
body weight gains and food consumption were not affected by test article treatment. Treatment-
related ophthalmic changes were also not observed. The primary treatment-related effects of
halofantrine were microcytic anemia and marginal changes in the liver. An increased severity
and/or incidence of hepatic glycogen depletion was observed in high dose animals compared to
control mice. In addition, individual cell necrosis was seen in two high dose females but not
males. These marginal liver changes were accompanied by statistically insignificant increased
serum ALT levels and decreased total protein and albumin levels in high dose males. Marginal
treatment-related anemia, including decreases in hemoglobin, hematocrit, mean corpuscular volume
(MCYV) and/or mean corpuscular hemoglobin (MCH), in the absence of a reduction in RBC count,
was observed in high dose animals. These microcytic anemic changes without corresponding
compensatory responses or histopathologic changes in bone marrow are suggestive of an iron-
deficiency anemia. Very slight but statistically significant microcytosis was also seen in mid dose
males, but was not considered biologically significant.

The no-observed effect level (NOEL) in the present study was considered to be at or near 5
mg/kg/day. This study was conducted to select dose levels for a subsequent two year
carcinogenicity study in mice. Because marginal halofantrine-induced toxicity including anemia
and mild liver toxicity was seen in high dose animals (25 mg/kg/day), the following dose level
ranges are suggested: 2-4,7-12 and 25 - 35 mg/kg/day. Accordingly, dose levels of 3, 10
and 30 mg/kg/day are recommended.

INTRODUCTION

This study was conducted to determine the specific target organ toxicity, dose-response
relationships and determination of a no-adverse effect level of Halofantrine HCI in mice following
thirteen weeks of daily oral administration. Halofantrine HCI is being developed by WRAIR as
an oral antimalarial treatment. The study design was based on the 1993 OECD Guidelines for
Testing of Chemicals; Subchronic Oral Toxicity - Rodent: 90- day study. The results of this study
will be used to select dose levels for a subsequent two year oral carcinogenicity study of
halofantrine HCI in mice. The study was conducted in accordance with the specifications of the
Sponsor. The B6C3F1 mice used in the study are a standard and accepted rodent species for
regulatory toxicology studies, and were specified by the Sponsor. Oral administration is the
intended clinical route and was also specified by the Sponsor. All methods and procedures were
conducted in accordance with the Quality Assurance Programs of the Toxicology Research
Laboratory, University of Illinois at Chicago and Pathology Associates, Inc., designed to conform
with FDA Good Laboratory Practices Regulations. No unforeseen circumstances affected the
integrity of the study. Dosing was initiated on February 16, 1995 and the in-life portion was
terminated on May 19, 1995.
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MATERIALS AND METHODS

3.1

3.2

Test Article

Halofantrine HCl (WR171669), Bottle No. BM01792, a white powder, was provided by
the Sponsor. It was received on September 20, 1994 from Herner & Co., and was
assigned an in-house chemical number (1950614). It was stored at ambient temperature
and humidity. The Certificate of Analysis accompanying the test article indicated that the
purity was 100% (analysis performed at Laboratorious Julian de Mexico, Smithkline
Beckman Co.). The chemical structure of halofantrine HCI is shown below.

o CH,CH,CH,CHs
CHCH,CH,N_ + HCI
cl CH,CH,CH,CH,

(o] CF,
Halofantrine HCI

The Analytical Chemistry Report is contained in Appendix 1. The test article was
initially identified by Nuclear Magnetic Resonance (NMR) spectroscopy and the purity
was determined to be 100%; no contaminating purities were detected. The purity was re-
determined following the completion of the in-life portion of the study. At that time, the
purity was also determined to be 100%. Thus, the test article was stable under storage
conditions.

Animals

Fifty male and 50 female B6C3F1 Virus Antibody Free (VAF) mice were obtained from
Charles River Breeding Laboratories (Portage, MI) on February 8, 1995. The animals
were approximately 7 weeks old upon arrival at the UIC AAALAC-accredited animal
facility (date of birth December 27, 1994). Each animal was given a study-unique
quarantine/pretest number following placement in cages. The animals were singly housed
in polycarbonate cages with Anderson bed-o-cob bedding (Heinhold, Kankakee, IL) in a
temperature (65 - 78°F) and humidity (30 - 70%) controlled room with a 14 hour light/10
hour dark cycle. The cage size, 395 cm® and 12.5 cm height, was adequate to house mice
at the upper weight range as described in the Guide for the Care and Use of Laboratory
Animals, DHEW (NIH) No. 86.23. All animals were routinely transferred to clean cages
once weekly.

Certified Rodent Chow No. 5002 (PMI Feeds Inc., St. Louis, MO) was provided ad
libitum from arrival until termination. Tap water from an automatic watering system in
which the room distribution lines were flushed daily was provided ad libitum. The water
was not treated with additional chlorine or HCI. There were no known contaminants in
the feed or water which were expected to influence the study. The results of the
bimonthly comprehensive chemical analyses of Chicago water performed by the City of
Chicago are documented in files maintained by Quality Assurance.
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Experimental Design

All animals were examined daily during the eight day quarantine/pretest period, and were
approved for use by the Clinical Veterinarian prior to being placed on test. Near the end
of the quarantine/pretest period, 40 animals of each sex were randomized by sex into the
groups shown in the following table using a computer-generated randomization program,
stratified on the basis of body weight.

Treatment Dose Level Number Number
Group (mg/kg/day) of Males of Females
1 0 10 10
2 1 10 10
3 5 10 10
4 25 10 10

Dose levels were selected on the basis of a previously conducted 4 week oral dose range-
finding study in mice (UIC/TRL Study No. 168) and following discussions with the
Sponsor. The number of animals/sex/group was necessary for adequate statistical analysis.

During the test animal selection process, each animal was assigned an animal number
unique to it within the population making up the study. This number appeared as an ear
tag and was also coded on a subcutaneously implanted microchip. It also appeared on a
cage card visible on the front of each cage. The cage card additionally contained the
study number, test article identification, sex, treatment group number and dose level.
Cage cards were color-coded as a function of treatment group.

Dosage formulations were prepared once weekly and were administered daily by gavage,
at a dosing volume of 10 ml/kg/day, 7 days a week. Suspensions were prepared on the
basis of the weight of the hydrochloride salt of halofantrine. The 0.5% methylcellulose
vehicle was prepared at least weekly by placing the required amount of deionized water
in a beaker and then adding the required amount of methylcellulose which was weighed
on an analytical balance (0.5 g of methylcellulose per 100 ml of deionized water). The
mixture was stirred until homogeneous and then refrigerated. One lot of methylcellulose
(Sigma Chemical Co., Lot No. 123H0589) was used in this 3 month toxicity study and
in the previously conducted 4 week dose range-finding study (UIC/TRL Study No. 168).

For the first study week, a stock test article dosing suspension, which was also the high
dose formulation, was prepared by triturating the appropriate amount of halofantrine HCI
with approximately one-third to one-half of the required 0.5% methylcellulose vehicle in
amortar. The mixture was transferred to a graduated cylinder, the mortar was rinsed with
vehicle and added to the graduated cylinder, and the final volume was brought to mark
with vehicle. The entire mixture was then thoroughly stirred. The mid and low dose
level suspensions were prepared by diluting and thoroughly mixing an appropriate volume
of the high dose formulation with additional vehicle.

During subsequent study weeks, each test article dosing suspension was prepared

individually by adding the appropriate amount of halofantrine HCI with the required
volume of vehicle in a pre-calibrated beaker. The contents was mixed with an Omni-
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Mixer homogenizer for at least 5 minutes. All suspensions were stored at 2 - 8°C. All
suspensions were allowed to warm to room temperature and stirred continuously before
and during gavage administration. Samples of all dosing suspensions (including controls)
prepared at the onset of weeks 1, 3, 7, 10 and 13 were analyzed prior to use, and only
suspensions within 10% of their target concentration were used. In addition,
approximately 10 ml aliquots from each weekly dosing suspension set were retained and
frozen at -20°C for possible analysis.

The test article was administered by gavage once daily for 91 or 92 days commencing on
February 16, 1995 (day 0). Control animals received the test article vehicle. All animals
received the vehicle by gavage on days -3 to -1 to acclimate them to the procedure. All
animals were dosed up to and including the day prior to their scheduled necropsy. Dosing
volume was 10 mlkg/day, adjusted on the basis of each animal’s most recent body
weight. The actual volume (ml) administered was documented in the raw data. The
mice weighed 23.0 - 25.8 g (males) and 17.7 - 21.7 g (females) on day 0 and were
approximately eight weeks old at initiation of treatment.

Non-fasted body weights were recorded on day -3, on day 0, weekly thereafter and at
scheduled termination. Clinical signs were observed and recorded for all animals once
daily, approximately 1 - 2 hours after dosing. The general behavior, posture, locomotion,
breathing pattern and coat were observed for all animals. The animals were also observed
immediately prior to dosing and in the afternoon for moribundity/mortality. Physical
examinations (clinical observations) which included examination of eyes and all orifices
were conducted once weekly commencing in week -1. Food consumption was measured
for all animals weekly commencing with week -1. All mice were examined by indirect
ophthalmoscopy prior to study initiation (Week -1) and during Week 13. The animals
were treated with 1% atropine sulfate eye drops prior to the examination.

Hematology and clinical chemistry parameters were measured in all surviving animals at
necropsy (days 91/92). Hematology parameters were measured in one-half the animals (5
animals/sex/group) and clinical chemistry parameters were measured in the remaining
animals (5 animals/sex/group). For the "hematology" animals, blood for serum harvest
was also collected. This serum was used to complete the battery of clinical chemistry
tests. The non-fasted animals were anesthetized by carbon dioxide inhalation (70%
C0,:30% O,), and approximately 0.5 - 0.75 ml of blood were collected from the orbital
sinus to measure the following parameters. Additionally, blood was also obtained via
intracardial puncture for clinical chemistry determinations from several animals (animal
nos. 223, 224, 230, 246, 247, 261, 263, 268 and 269). The samples were processed in the
same random order as collected.

Hematology
*Erythrocyte count and Mean corpuscular volume (MCV)
morphology Mean corpuscular hemoglobin (MCH)
Hematocrit Mean corpuscular hemoglobin
Hemoglobin concentration (MCHC)
Leukocyte count, total Platelet count
and differential Reticulocyte count

* Includes nucleated RBCs.
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Clinical Chemistry

The clinical chemistry tests were prioritized as shown on the basis of the sample
volume obtained.

(1) Thyroid stimulating hormone (TSH)*  (8) Sorbitol dehydrogenase (SDH)

(2) Alanine aminotransferase (ALT) (9) Total protein

(3) Alkaline phosphatase (10) Albumin (A)

(4) Cholesterol (11) Globulin (G) (calc.)
(5) Glucose (12) A/G ratio (calc.)

(6) BUN (13) Total bile acids

(7) Triglycerides (14) Inorganic phosphorus

*Serum were frozen at -70°C and shipped to Anilytics Incorporated (Gaithersburg,
MD) for the measurement of TSH levels. The analysis was performed under
GLP regulations.

All animals were sacrificed and necropsied in random order following thirteen weeks of
treatment over a two consecutive day period (days 91 or 92). Euthanasia was
accomplished by carbon dioxide asphyxiation (70% CO,:30% O,), and an extensive
necropsy was performed under the direction and supervision of the pathologist. Terminal
body weights were collected prior to routine sacrifice. The necropsy procedure was a
thorough and systematic examination and dissection of the animal viscera and carcass, and
collection and fixation of the following tissues/organs in 10% neutral buffered formalin.
The ear with its attached identification tag and the subcutaneously implanted microchip

were saved with the wet tissues.

Adrenal glands Pancreas
*Brain Pituitary
Cecum Prostate
Colon Salivary gland (submaxillary)
Duodenum Sciatic nerve
Epididymides Skeletal muscle
Esophagus Skin (abdominal) with mammary gland

Eyes with harderian glands

Spinal cord (thoracic)

Femur with marrow *Spleen
Gallbladder Stomach
Gross lesions *Testes
*Heart Thymus
Ileum Thyroid 01and/Parathyr01ds
Jejunum Tongue
*Kidneys Trachea
*Liver Ureter
*Lungs/Bronchi Urinary bladder
Lymph node (mesenteric) Uterus
Ovaries Vagina

*Weighed at scheduled necropsy. Paired organs were weighed as a unit.
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All tissues and organs collected at necropsy were examined microscopically in all control
and high dose animals. If treatment-related lesions were observed at the high dose, those
tissues/organs were examined microscopically within sex in mid and low dose animals.
Gross lesions were examined microscopically in all animals.

Statistical Analyses

For each sex, Analysis of Variance tests were conducted on body weight, weight gains,
food consumption, hematology, clinical chemistry and organ weight data. Organ weight
analysis considered weights relative to brain weight. If a significant F ratio was obtained
(p< 0.05), Dunnett’s t test was used for pair-wise comparisons to the control group. In
addition to the written report, individual data in "ASCII" form and summary data tables
of parameters and variability were transmitted to the Sponsor on magnetic media
(computer diskette).

RESULTS

4.1

4.2

43

4.4

Dosage Formulation Analyses

The Analytical Chemistry Report is contained in Appendix 1. Dosage formulation
analyses are shown in Table 2.

All dosing suspensions which were tested prior to use on the first day of weeks 1, 3, 7,
10 and 13 were within 10% of their target concentrations.

Mortality and Clinical Signs

“Summaries of clinical signs are presented in Tables 3.1 - 3.2. Individual clinical signs and

the daily incidence of clinical signs are contained in Appendix 3.

No animals died during the study and treatment-related clinical signs were not observed.
Body Weight

Summaries of body weights and weight gains are presented in Tables 4.1 - 4.2 and 5.1 -
5.2, respectively. Individual body weights and weight gains are contained in Appendix
4. In addition, summaries of body weights are graphically depicted in Figures 1 (males)
and 2 (females).

Treatment-related changes in body weight and body weight gains were not seen. Sporadic
fluctuations in weekly body weight gains were seen in high dose males in the fourth week
of treatment and in high dose females during the second and third weeks of treatment.
These changes were not considered biologically significant.

Food Consumption

Summaries of food consumption are presented in Tables 6.1 - 6.2. Individual food
consumption (period data and calculated daily intake data) are shown in Appendix 5.

Food intake was not affected by test article treatment in males or females. However, on
several occasions (weekly periods ending on days 14, 21, 63 and 84) apparent, nondose-
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related decreases in food intake were seen in test article-treated female groups. These
apparent reductions resulted from artificially high food intake values in control females
during these periods and not due to decreased food consumption in test article groups.
Although the reasons for this increase in control females is not known, spillage may have
been a factor. A nondrug-related effect is supported by a lack of test article treatment on
body weight (Section 4.3).

Clinical Pathology

Summaries of clinical chemistry tests are presented in Tables 7.1 - 7.2. Individual clinical
chemistry data are in Appendix 6. Summaries of hematology tests are presented in Tables
8.1 - 8.2. Summaries of MCV and MCH data are also graphically depicted in Figures 5
and 6, respectively. Individual hematology data are in Appendix 8.

Although not statistically significant (possibly due to intra-animal variability), marginal
increases in serum ALT levels in high dose animals and decreases in total protein and
albumin levels in high dose males were seen. In addition, thyroid stimulating hormone
(TSH) levels were slightly increased in mid and high dose males compared to control
males, but again were not statistically significant possibly due to intra-animal variability.
TSH levels were not affected in test article-treated females or in low dose males.

Minimal, but significant dose-related changes in RBC parameters were observed in high
dose males and females. Decreases in hemoglobin, hematocrit, mean corpuscular volume
(MCV) and/or mean corpuscular hemoglobin (MCH) of = 7 - 9% were seen in high dose
animals, although RBC counts were not significantly reduced (Figures 3 - 6). A very
slight, but statistically significant decrease in MCV (= 2%) was also seen in mid dose
males, but was not associated with other RBC changes (Figure 5). Although it was
apparently treatment-related, microcytosis in mid dose males was not considered
biologically significant.

No other clinical pathology changes were considered to be related to halofantrine HCI
treatment.

Ophthalmology

The Ophthalmology Report is contained in Appendix 9.

No test article-related ophthalmic lesions were observed during the study.
Organ Weights

Organ weight summaries expressed as % brain weight are presénted in Table 9.1 and 9.2.
Individual organ weight data are contained in Appendix 10.

At necropsy (days 91 - 92), no treatment-related changes were seen in organ weights.
Pathology

The Pathology Report is contained in Appendix 11. A summary of microscopic lesions
is shown in Table 10.

The oral administration of halofantrine HCI in mice was associated with microscopic
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changes in the liver. A greater severity and/or incidence of glycogen depletion was seen
in the liver in high dose animals [10 out of 10 males (severity =1.9) and 8 out of 10
females (severity = 1.3)] compared to control animals [8 out of 10 males (severity = 1.0)
and 2 out of 10 females (severity = 0.2)]. This change was characterized by hepatocytes
which lacked a coarsely vacuolated cytoplasm and had a more deeply and uniformly
eosinophilic cytoplasm. Glycogen depletion was confined to the centrilobular regions in
minimally affected animals, but the entire lobule was involved in the liver of animals
having moderate glycogen depletion. An increase in severity compared to control animals
was not seen in low and mid dose animals.

Minimal individual cell necrosis consisting of the presence of small foci of cellular debris
in hepatic parenchyma in the periportal region was observed in the liver in two high dose
females. This change was not seen in high dose males or in lower dose groups.

No other microscopic changes were considered to be related to halofantrine HCI
treatment. A small meningioma in the brain was seen in one high dose female (animal
no. 279), but was considered to be an incidental finding.

DISCUSSION/CONCLUSION

This study evaluated the toxicity of halofantrine HCI in B6C3F1 mice following thirteen weeks
of daily oral (gavage) administration. The results are summarized in Table 1. No clinical signs
of toxicity were observed, nor were body weights and food consumption affected by test article
treatment. Treatment-related ophthalmic changes were not observed.

Microscopic' changes were seen in the liver in high dose animals. This included glycogen
depletion (incidence and/or severity greater than corresponding control animals), and individual
cell necrosis in 2 of 10 high dose females. These minimal to mild changes were accompanied by
nonstatistically significant increases in serum ALT levels (both sexes) and decreases in total
protein and albumin levels in high dose males but not females. Glycogen depletion was observed
in the absence of decreased food intake, suggesting that this was a direct biochemical effect of
treatment. Taken together, this suggests that halofantrine HCI may be marginally hepatotoxic at

25 mg/kg/day.

Minimal, treatment-related anemia was observed in high dose animals. After thirteen weeks of
treatment, decreases in hemoglobin, hematocrit, mean corpuscular volume (MCV) and/or mean
corpuscular hemoglobin (MCH) were seen in high dose animals. Biologically significant changes
in RBC parameters were not apparent in lower dose groups. These microcytic, anemic changes
without corresponding compensatory responses or histopathologic changes in bone marrow are
suggestive of an iron-deficiency anemia (Jain, 1986).

In the previously conducted dose range-finding four week oral toxicity study of halofantrine in
mice (UIC/TRL Study No. 168), the dose levels were 4, 20 and 100 mg/kg/day. Frank test
article-induced toxicity was seen in high dose animals and included the early death of five of five
high dose males. Clinical signs of toxicity (rough coat, hunched posture, decreased activity and
lethargy) and decreased body weight gains were seen in high dose animals. Splenic lymphocytic
necrosis, observed in high animals, and moderate splenic lymphocytic depletion, were considered
possible contributing factors to the deaths of the high dose males. Splenic granulopoiesis
secondary to the splenic lymphocytic necrosis, supported by neutrophilia and splenomegaly, was
observed in high dose females. Marginal leukopenia, consisting of decreased numbers of mature
neutrophils and lymphocytes, was seen in mid dose males but not females and may be indicative
of the initial insult producing splenic lymphocytic depletion in the high dose animals. Dose-

Page 14



ol N au 0 0 T & A Ek R R o @

R B FYR i e Contract No.: DAMD17-92-C-2001
: G oogb oae oy Task Order No.: UIC-11B
. - UIC/TRL Study No.: 166

related, mild, microcytic, apparent iron-deficiency anemia was seen in high dose females and to
a lesser extent in mid dose animals and low dose females. Thrombocytosis in high dose females
may have been secondary to the anemia. Increased serum ALT and cholesterol levels in high dose
females and increased serum ALT in mid dose males, not accompanied by corresponding
histologic changes, suggests that halofantrine may be marginally hepatotoxic, as was seen in the
current study.

The no-observed effect level (NOEL) in the present study was considered to be at or near 5
mg/kg/day. This study was conducted to select dose levels for a subsequent two year
carcinogenicity study in mice. Because marginal halofantrine-induced toxicity including anemia
and possible liver toxicity was seen in high dose animals (25 mg/kg/day), in addition to the results
of the above-referenced four week dose range-finding test, the following dose level ranges are
suggested: 2-4,7-12 and 25 - 35 mg/kg/day. Accordingly, doses of 3, 10 and 30 mg/kg/day
are recommended.
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Table 1

Contract No.: DAMD17-92-C-2001
Task Order No.: UIC-11B

THREE MONTH ORAL (GAVAGE) TOXICITY STUDY
OF HALOFANTRINE HYDROCHLORIDE IN MICE

Summary of Toxic Responses

UIC/TRL Study No.: 166

Dose (mg/kg/day) 0 ¢ [ 25
Mice/Sex 10 NE 10 10
Deaths 0 0 0 0
Clinical Signs - NE NE NE
Body Weights/Gains - NE NE NE
Food Consumption - NE NE NE
Clinical Chemistry - NE NE T ALT (M?)
1 TP (M?)
1 ALB (M?)
Hematology - NE NE 1l HGB (M) (F?)
1 HCT
1 MCV
1 MCH (M)
Organ Weights
(% brain weight) - NE NE NE
Histopathology LIVER LIVER LIVER LIVER
- Glycogen depletion | - Glycogen depletion | - Glycogen depletion | - Glycogen depletion
[8M(1.0)/2F(0.2)]* [8M(0.9)/2F(0.2)]* [10M(1.9)/1F(0.1)}* [10M(1.9)/8F(1.3)]*
' - Necrosis (2F)

CONCLUSIONS

The primary treatment-related effects of halofantrine were marginal changes seen in the liver and in RBC formation. No
clinical signs of toxicity were observed and body weight gains and food consumption were not affected by test article
treatment. Treatment-related ophthalmic changes were also not observed. An increased severity and/or incidence of hepatic
glycogen deletion was observed in high dose animals compared to control animals. In addition, individual cell necrosis was
seen in 2 of 10 high dose females but not males. These marginal liver changes were accompanied by statistically insignificant
increased serum ALT levels (both sexes) and decreased total protein and albumin levels in high dose males. Marginal
treatment-related anemia, including decreases in hemoglobin, hematocrit, mean corpuscular volume (MCV) and/or mean
corpuscular hemoglobin (MCH), was observed in high dose animals. These microcytic anemic changes without corresponding
compensatory responses or histopathologic changes in bone marrow are suggestive of an iron-deficiency anemia. The no-
observed effect level (NOEL) in the present study was considered to be at or near 5 mg/kg/day. This study was conducted
to select dose levels for a subsequent two year carcinogenicity study in mice. Because marginal halofantrine-induced toxicity
including anemia and possible liver toxicity was seen in high dose animals (25 mg/kg/day), in addition to the results of a
previously conducted dose range-finding test (UIC/TRL Study No. 168), the following dose level ranges are suggested: 2 -
4,7-12 and 25 - 35 mg/kg/day. Accordingly, doses at 3, 10 and 30 mg/kg/day are recommended.

ALT = alanine aminotransferase ? = Possible or marginal effect

TP = total protein NE = No effect
ALB = albumin M = Male
HGB = hemoglobin F = Female

HCT = hematocrit

MCV = mean corpuscular volume
MCH = mean corpuscular hemoglobin
*No. of animals (mean group severity)
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Table 2

Contract No.: DAMDI17-92-C-2001

Task Order No.: UIC-11B
UIC/TRL Study No.: 166

THREE MONTH ORAL (GAVAGE) TOXICITY STUDY
OF HALOFANTRINE HYDROCHLORIDE IN MICE

Dosage Formulation Analyses*

Week 1 Week 3 Week 7
Target Actual Actual Actual
Concentration Concentration Concentration Concentration
(mg/ml) (mg/ml) % Target (mg/ml) % Target (mg/ml) % Target
0 0.00 e 0.00 . == —
0.1 0.1036 + 0.0008 103.6 0.1061 +0.0014 106.1 0.0997 + 0.0006 99.7
0.5 0.5430 + 0.0021 108.6 0.4894 + 0.0029 97.9 0.5359 + 0.0036 107.2
2.5 2.4146 + 0.0303 96.6 2.5414 + 0.0379 101.7 2.5798 + 0.0166 103.2
Week 10 Week 13
Target Actual Actual
Concentration Concentration Concentration
(mg/ml) (mg/ml) % Target (mg/ml) % Target
0 0.00 - 0.00 ——
0.1 0.1027 + 0.0012 102.7 0.0956 + 0.0012 95.6
0.5 0.5199 + 0.0034 104.0 0.4822 + 0.0048 96.4
205 2.5776 + 0.0411 103.1 2.5136 + 0.0529 100.5

*Mean + standard deviation for triplicate runs.
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L Table 3.1

Y o) N F T
HER db i THREE MONTH ORAL (GAVAGE) TOXICITY STUDY
d OF HALOFANTRINE HYDROCHLORIDE IN MICE

l SUMMARY OF CLINICAL SIGNS
STUDY: 166 SEX: MALE
. DOSE: (mg/kg/day) 0 1 5 25
GROUP: 1-M 2-M 3-M 4-M
Scheduled Sacrifice 10 10 10 10
Normal 10 10 10 10
Total Number of Animals 10 10 10 10
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' Table 3.2

! M
KA AN THREE MONTH ORAL (GAVAGE) TOXICITY STUDY
. IR OF HALOFANTRINE HYDROCHLORIDE IN MICE

' SUMMARY OF CLINICAL SIGNS
STUDY: 166 SEX: FEMALE
DOSE: (mg/kg/day) 0 1 5 25
GROUP: 1-F 2-F 3-F 4-F
Scheduled Sacrifice 10 10 10 10
Normal 10 10 10 10
Total Number of Animals 10 10 10 10
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' Table 4.1

i) f\ E Q? THREE MONTH ORAL (GAVAGE) TOXICITY STUDY

Analysis of Variance using DUNNETT’S Procedure

Page 20

niT i
i Lsd B ‘ OF HALOFANTRINE HYDROCHLORIDE IN MICE
I' 2oud L ou U
' SUMMARY OF BODY WEIGHTS (Grams)
STUDY: 166 SEX: MALE

DOSE: (mg/kg/day) 0 1 ) 25
PERIOD GROUP: 1-M 2-M 3-M 4-M
DAY -3 MEAN 23.6 23.7 23.7 23.6
S.D. 0.60 0.76 0.61 0.77
N 10 10 10 10
DAY O MEAN 246.7 24.2 24.5 24.5
S.D. 0.52 0.78 0.54 0.99
N 10 10 10 10
DAY 7 MEAN 26.1 25.4 25.7 25.4
s.D. 0.56 0.69 1.04 0.93
N 10 10 10 10
DAY 14 MEAN 26.9 26.7 26.7 26.4
' S.D. 0.89 0.92 0.92 1.09
N 10 10 10 10
DAY 21 MEAN 27.0 26.5 26.7 26.5
s.D. 0.89 0.82 1.14 1.04
N 10 10 10 10
DAY 28 MEAN 27.7 27.0 27.2 26.9
sS.D. 1.07 0.72 1.10 1.00
N 10 10 10 10
DAY 35 MEAN 28.0 27.4 27.7 27.4
s.D. 1.00 0.91 1.29 1.21
N 10 10 10 10
DAY 42 MEAN 28.6 28.0 28.3 27.9
s.D 0.98 0.70 1.41 1.30
N 10 10 10 10
DAY 49 MEAN 28.9 28.3 28.3 28.3
S.D. 0.96 0.67 1.10 1.27
. N 10 10 10 10
DAY 56 MEAN 28.9 28.7 28.8 28.6
S.D. 0.96 0.78 1.32 1.30
l N 10 10 10 10



I Table 4.1 (contd.)

AR ﬁHREE MONTH ORAL (GAVAGE) TOXICITY STUDY
' : JEY L“ b OF HALOFANTRINE HYDROCHLORIDE IN MICE
— - L }
' SUMMARY OF BODY WEIGHTS (Grams)
STUDY: 166 SEX: MALE
' DOSE: (mg/kg/day) 0 1 5 25
PERIOD GROUP: 1-M 2-M 3-M 4-M
DAY 63 MEAN 29.4 28.8 29.2 28.8
S.D. 1.51 0.89 1.63 1.28
N 10 10 10 10
DAY 70 MEAN 29.7 29.4 29.5 29.2
s.D. 1.48 1.14 1.60 1.40
N 10 10 10 10
DAY 77 MEAN 29.9 29.9 30.0 29.3
S.D. 1.44 1.02 2.16 1.46
N 10 10 10 10
DAY 84 MEAN 30.1 30.2 30.0 29.7
S.D. 1.65 0.92 1.88 1.44
N 10 10 10 10
DAY 90 MEAN 30.0 30.3 30.3 29.8
S.D. 1.48 1.00 1.78 1.59
N 10 10 10 10

Analysis of Variance using DUNNETT’S Procedure
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l Table 4.2
BEREAREN

Analysis of Variance using DUNNETT’S Procedure

Page 22

l SUMMARY OF BODY WEIGHTS (Grams)
STUDY: 166 SEX: FEMALE
00SE: (mg/kg/day) 0 1 S 25
PERIOD GROUP : 1-F 2-F 3-F 4-F
DAY -3 MEAN 18.7 18.8 18.8 18.7
s.0. 0.91 0.88 0.94 0.83
N 10 10 10 10
DAY O MEAN 20.1 20.1 20.2 19.7
l s.0. 0.81 0.90 0.62 1.14
N 10 10 10 10
DAY 7 MEAN 213 21.4 21.4 21.0
' S.D. 0.76 1.33 0.60 1.05
N 10 10 10 10
DAY 14 MEAN 22.8 22.6 22.4 21.8
s.D. 0.90 1.44 0.76 0.83
N 10 10 10 10
DAY 21 MEAN 23.2 23.3 23.2 22.9
s.D. 0.60 1.14 0.69 1.04
N 10 10 10 10
DAY 28 MEAN 23.8 26.1 23.9 23.3
s.0. 0.57 0.96 0.69 1.06
N 10 10 10 10
DAY 35 . MEAN 24.4 24.6 24.4 23.8
S.D. 1.07 1.09 0.84 0.93
l N 10 10 10 10
DAY 42 MEAN 24.8 25.2' 24.7 24.2
S.D. 1.01 1.26 1.09 0.97
' N 10 10 10 10
DAY 49 MEAN 24.8 25.4 25.1 24.3
S.0. 0.86 1.17 0.93 1.25
' N 10 10 10 10
DAY S6 MEAN 25.2 25.7 25.7 24.9
s.D. 0._97 1.23 0.92 1.28
' N 10 10 10 10



' Table 4.2 (contd.)

RN ATE THREE MONTH ORAL (GAVAGE) TOXICITY STUDY
fs 0 LJ\ ol h OF HALOFANTRINE HYDROCHLORIDE IN MICE
l'\ SESE LRIl [J .
' SUMMARY OF BODY WEIGHTS (Grams)

STUDY: 166 SEX: FEMALE

DOSE: (mg/kg/day) 0 1 5 25

PERIOD GROUP: 1=F 2-F 3-F 4-F

DAY 63 MEAN 26.0 26.8 26.3 25.4

S.D. 1.23 2.01 0.88 1.47

N 10 10 10 10

DAY 70 MEAN 26.3 27.1 26.5 25.9

s.D. 1.38 1.72 1.52 1.69

N 10 10 10 10

DAY 77 MEAN 26.5 27.3 26.8 26.0

S.D. 1.16 1.82 1.35 1.33

N 10 10 10 10

DAY 84 MEAN 26.6 27.6 27.3 26.2

S.D. 1.46 1.84 1.32 1.10

N 10 10 10 10

DAY 90 MEAN 27.0 28.2 27.3 26.7

S.D. 1.69 2.47 1.46 1.21

N 10 10 10 10

Analysis of Variance using DUNNETT’S Procedure
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' Table 5.1

g THREE MONTH ORAL (GAVAGE) TOXICITY STUDY
0 .‘—3 Ty 5 E{' OF HALOFANTRINE HYDROCHLORIDE IN MICE
i 4 i
B R
l SUMMARY OF WEIGHT GAINS (Grams)
STUDY: 166 SEX: MALE
DOSE: (mg/kg/day) 0 1 5 25
PERIOD 2 GROUP: 1-M 2-M 3-M 4-M
b
0AY 7 MEAN 1.4 1.2 1.3 0.9
l S.D. 0.55 0.83 0.76 0.74
N 10 10 10 10
0AY 14 MEAN 0.9 1.4 1.0 1.0
l S.0. 0.74 0.55 0.49 0.26
N 10 10 10 10
DAY 21 MEAN 0.0 -0.2 -0.1 0.1
Si.Dl. 0.59 0.56 0.60 0.31
N 10 10 10 10
0AY 28 MEAN 0.8 0.5 0.5 0.4*
S.D. 0.30 0.33 0.29 0.21
N 10 10 10 10
DAY 35 MEAN 0.2 0.5 0.6 0.6
S.D. 0.40 0.33 0.37 0.34
N 10 10 10 10
DAY 42 MEAN 0.6 0.6 0.6 0.5
S.D. 0.37 0.54 0.54 0.14
' N 10 10 10 10
DAY 49 MEAN 0.3 0.2 ) 0.1 0.4
S.D. 0.69 0.39 0.74 0.34
' N 10 10 10 10
DAY 56 MEAN 0.0 0.4 0.4 0.3
S.0. 0.40 0.36 0.63 0.46
I N 10 10 10 10
0AY 63 MEAN 0.4 0.2 0.4 0.2
S.0. 0.73 0.50 0.57 0.62
. N 10 10 10 10
DAY 70 MEAN 0.3 0.6 0.3 0.3
S.0. 0.43 0.38 0.56 0.32
' N 10 10 10 10
fol P less than .05 Analysis of Variance using DUNNETT’S Procedure
a . ;
. Successive periods
b . .
' Baseline is day O
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i A QP OF HALOFANTRINE HYDROCHLORIDE IN MICE

l Table 5.1 (contd.)

I SUMMARY OF WEIGHT GAINS (Grams)
STUDY: 166 SEX: MALE

DOSE: (mg/kg/day) 0 1 5 25

l PERIOD @ GROUP: 1-M 2-M 3-M 4-M

DAY 77 MEAN 0.2 0.5 0.5 0.2

s.D. 0.34 0.51 0.75 0.36

N 10 10 10 10

DAY 84 MEAN 0.2 0.3 0.0 0.3

s.D. 0.25 0.56 0.48 0.50

N 10 10 10 10

DAY 90 MEAN -0.1 0.2 0.3 0.2

s.D. 0.51 0.34 0.50 0.30

N 10 10 10 10

TOTAL GAIN MEAN 5.3 6.1 5.9 5.3

s.D. 1.33 1.37 1.76 1.25

N 10 10 10 10

Analysis of Variance using DUNNETT’S Procedure

a g .
Successive periods
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' Table 5.2

T BY O 0o '7 THREE MONTH ORAL (GAVAGE) TOXICITY STUDY
Psg 4l L OF HALOFANTRINE HYDROCHLORIDE IN MICE

[ SUMMARY OF WEIGHT GAINS (Grams)
STUDY: 166 SEX: FEMALE
l DOSE: (mg/kg/day) 0 1 5 25
PERIOD @ GROUP: 1-F 2-F 3-F 4-F
b
DAY 7 MEAN 1.2 1.4 1.2 123
S.D. 0.60 0.64 0.66 0.47
] 10 10 10 10
DAY 14 MEAN 1.5 1.2 1.0 0.8*
SkDls 0.57 0.30 0.47 0.45
N 10 10 10 10
DAY 21 MEAN 0.4 0.6 0.7 1.1%
S.D. 0.45 0.54 0.50 0.43
N 10 10 10 10
DAY 28 MEAN 0.5 0.9 0.7 0.5
S.D. 0.26 0.42 0.65 0.33
N 10 10 10 10
DAY 35 MEAN 0.6 0.5 0.5 0.5
' s.D. 0.62 0.46 0.87 0.51
N 10 10 10 10
DAY 42 MEAN 0.4 0.7 0.3 0.3
S.D. 0.83 0.63 0.75 0.61
N 10 10 10 10
DAY 49 . MEAN 0.0 0.1 0.5 0.1
S.D. 0.54 0.45 0.70 0.51
N 10 10 10 10
DAY 56 MEAN 0.4 0.3 0.6 0.6
s.D. 0.46 0.52 0.51 0.44
N 10 10 10 10
DAY 63 MEAN 0.8 1.1 0.6 0.5
S.D. 0.62 1.18 0.62 0.54
N 10 10 10 10
DAY 70 MEAN 0.4 0.3 0.2 0.5
S.D. 0.50 0.66 0.89 0.63
' N 10 10 10 10
X P less than .05 Analysis of Variance using DUNNETT’S Procedure
i ..
Successive periods
b ? :
' Baseline is day 0
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l Table 5.2 (contd.)

o I am THREE MONTH ORAL (GAVAGE) TOXICITY STUDY
i S OF HALOFANTRINE HYDROCHLORIDE IN MICE

. SUMMARY OF WEIGHT GAINS (Grams)
STUDY: 166 SEX: FEMALE
l DOSE: (mg/kg/day) 0 1 5 25
PERIOD GROUP: 1-F 2-F 3-F 4-F

DAY 77 MEAN 0.2 0.3 0.3 0.1

s.D. 0.64 0.72 0.55 1.06
N 10 10 10 10
DAY 84 MEAN 0.1 0.3 0.6 0.2
S.D. 0.68 0.92 0.61 1.20
N 10 10 10 10
DAY 90 MEAN 0.4 0.6 0.0 0.5
S.D. 0.69 1.26 0.62 0.82
N 10 10 10 10
TOTAL GAIN MEAN 6.9 8.1 7.1 6.9
S.D. 1.27 1.88 1.12 1.09
N 10 10 10 10

Analysis of Variance using DUNNETT’S Procedure

a 5 :
Successive periods
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l Table 6.1

| [ 97 THREE MONTH ORAL (GAVAGE) TOXICITY STUDY
1 OF HALOFANTRINE HYDROCHLORIDE IN MICE

=
(e
(
[
s
[=izs
==

l SUMMARY OF DAILY MEAN FOOD CONSUMPTION (Grams)
STUDY: 166 SEX: MALE
l 3 DOSE: (mg/kg/day) 0 1 5 25
PERIOD GROUP : 1-M 2-M 3-M 4-M

DAY 0 INTAKE (9) 5.3 5.0 el 5.0
S.D. 0.63 0.78 0.94 1.80
N 10 10 10 10

DAY 7 INTAKE (9) 5.3 5.6 6.2 4.7
s.D. 0.85 2.30 1.91 1.56
N 10 10 10 10

DAY 14 INTAKE (9) 5.8 7.7 7.0 7.4
s.D. 2.18 1.94 1.82 3.36
N 10 10 10 10

DAY 21 INTAKE (9) 6.9 5.1 4.0*% 4.4
S.D. 4.38 1.59 0.57 0.61
N 10 10 10 10

DAY 28 INTAKE (g) 4.8 4.6 4.3 4.3

l s.D. 1.08 0.93 0.56 0.47
N 10 10 10 10

DAY 35 INTAKE (9) 4.5 4.7 4.5 4.5

s.D. 0.96 0.62 0.86 0.57

N 10 10 10 10

DAY 42 INTAKE (g) 5.6 6.3 5.4 5.1

s.D. 1.90 2.04 1.59 1.27

N 10 10 10 10

DAY 49 INTAKE (g) 4.8 4.9 4.9 47

' s.D. 1.22 0.80 1.02 0.55

N 10 10 10 10

& P less than .05 Analysis of Variance using DUNNETT’S Procedure

a ; .
Inclusive intervals

bFood in on day -6
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l Table 6.1 (contd.)

)V 7" m = —= THREE MONTH ORAL (GAVAGE) TOXICITY STUDY
S ' OF HALOFANTRINE HYDROCHLORIDE IN MICE

STUDY: 166 SEX: MALE
l DOSE: (mg/kg/day) 0 1 5 25
PERIOD & GROUP: 1-M 2-M 3-M 4-M
DAY 56 INTAKE (g) 4.5 4.4 4.6 4.1
s.D. 0.77 0.77 0.67 0.34
N 10 10 10 10
DAY 63 INTAKE (g9) 4.1 4.0 3.9 3.6
s.D. 1.22 0.92 0.57 0.59
N 10 10 10 10
DAY 70 INTAKE (g) 3.8 3.8 3.7 3.8
S.D. 0.64 1.04 0.63 0.64
N 10 10 10 10
DAY 77 INTAKE (g) A 4.5 4.3 4.2
s.D. 0.81 0.72 0.68 0.69
N 10 10 10 10
DAY 84 INTAKE (g) 5.0 4.6 4.4 Gile
s.D. 1.07 1.06 0.98 0.87
N 10 10 10 10
DAY 90 INTAKE (g) 4.6 4.5 4.4 il
s.D. 1.12 1.21 0.72 0.74
N 10 10 10 10

a . .
Inclusive intervals

Analysis of Variance using DUNNETT’S Procedure
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l Table 6.2

@ A l?r, { THREE MONTH ORAL (GAVAGE) TOXICITY STUDY
_ OF HALOFANTRINE HYDROCHLORIDE IN MICE

I SUMMARY OF DAILY MEAN FOOD CONSUMPTION (Grams) o
STUDY: 166 SEX: FEMALE
. DOSE: (mg/kg/day) 0 1 5 25
PERIOD @  GROUP: 1-F 2-F 3-F 4-F

DAY 0 D INTAKE (g 5.7 5.1 4.9 5.8
s.0. 1.89 1.15 1.11 0.53

N 10 10 10 10

DAY 7 INTAKE (g) 7.9 7.0 9.1 8.4
S.D. 1.82 2.14 2.86 2.55
N 10 10 10 10

DAY 14 INTAKE (9) 12.4 8.8 11.5 9.9
s.D. 3.50 2.83 2.85 2.86
N 10 10 10 10

DAY 21 INTAKE (9) 11.6 6.3* 5.3% 6.8*
S.D. 2.70 1.44 1.20 1.14
N 10 10 10 10

DAY 28 INTAKE (9) 7.2 5.4% 5.2*% 5.4
S.D. 1.73 0.85 0.74 1.00

N 10 10 10 10

DAY 35 INTAKE (g) 6.1 5.4 5.3 8.4%
s.D. 1.10 0.77 0.93 2.52

N 10 10 10 10

DAY 42 INTAKE (9) 9.1 8.7 8.4 10.6
s.D. 2.63 1.85 1.47 2.47

N 10 10 10 10

DAY 49 INTAKE (g) 6.5 6.2 6.3 6.2
' s.D. 0.89 0.85 0.67 1.1

N 10 10 10 10

% P less than .05 Analysis of Variance using DUNNETT’S Procedure

a ] .
Inclusive intervals

bFood in on day -6
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Table 6.2 (contd.)
THREE MONTH ORAL (GAVAGE) TOXICITY STUDY
l m m [A\ E OF HALOFANTRINE HYDROCHLORIDE IN MICE
1 Sl st Lr :

l SUMMARY OF DAILY MEAN FOOD CONSUMPTION (Grams)
STUDY: 166 SEX: FEMALE
l DOSE: (mg/kg/day) (] 1 5 25
PERIOD @ GROUP: 1-F 2-F 3-F 4-F
DAY 56 INTAKE (g) 5.6 5.9 5.7 6.5
s.D. 0.72 1.31 1.02 1.82
N 10 10 10 10
DAY 63 INTAKE (g) 6.4 5.3* 5.2* 4.8*
s.D. 1.15 0.67 0.50 1.1
N 10 10 10 10
DAY 70 INTAKE (g) 5.0 4.2 4.2 4.8
S.D. 0.73 0.69 0.98 0.68
N 10 10 10 10
DAY 77 INTAKE (g) 5.7 5.9 5.5 5.2
s.D. 0.94 0.64 0.89 1.30
N 10 10 10 10
DAY 84 INTAKE (g) 6.8 6.1 5.3* 5.6*
s.D. 1.15 0.64 1.00 1.40
N 10 10 10 10
DAY 90 INTAKE (g) 6.1 5.6 5.7 5.9
s.D. 0.77 0.85 1.02 1.40
N 10 10 10 10
i P less than .05 Analysis of Variance using DUNNETT’S Procedure

a . .
Inclusive intervals
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f’_[L _ﬁ u/é\, [’Ej F Table 7.1

THREE MONTH ORAL (GAVAGE) TOXICITY STUDY
OF HALOFANTRINE HYDROCHLORIDE IN MICE
SUMMARY OF CLINICAL CHEMISTRY TESTS
PERIOD: Week 14
STUDY ID: 166 SEX: MALE
STUDY NO: 166

TEST(s): ALT SDH TP ALB GLOB A/G TBA ALKP CHOL
UNITS: 1U/L 1U/L g/dL g/dL g/dL - unol/L IusL mg/dL

Group: 1-M : 0 mg/kg/day

MEAN 96 15.2 T 3.8 3.3 1.20 33.0 78 91
SD 79.5 5.43 1.61 0.71 0.93 0.133 16.87 15.8 12.4
N 5 5 5 5 5 5 5 5 5
Group: 2-M : 1 mg/kg/day
MEAN 109 7.7 8.8 5r4** 3.4 2.15 49.0 95 105
S0 12.4 8.71 1.29 0.93 1.42 1.808 13.18 6.3 7.4
N 5 5 5 5 5 5 5 5 5
Group: 3-M : 5 mg/kg/day
MEAN 120 17.7 6.6 3.5 3.1 1.26 31.3 86 98
SD 138.1 10.58 0.72 0.73 0.87 0.531 15.52 12.3 6.2
N 5 5 5 5 5 5 5 5 5
Group: 4-M : 25 mg/kg/day
MEAN 172 14.4 5.9 3.1 2.6 1.16 39.6 97 101
SD 120.8 8.1 0.65 0.20 0.15 0.070 14 .49 11.1 18.8
N 5 5 5 5 4 4 5 5 5

* Significant Difference from Control P < .05
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@ i—% L/.rﬂ\\_) L?J Ir Table 7.1 (contd.)

THREE MONTH ORAL (GAVAGE) TOXICITY STUDY
OF HALOFANTRINE HYDROCHLORIDE IN MICE
SUMMARY OF CLINICAL CHEMISTRY TESTS
PERIOD: Week 14
STUDY ID: 166 SEX: MALE
STUDY NO: 166

TEST(s): TRIG BUN 1P GLU TSH

UNITS: mg/dL mg/dL mg/dL mg/dL ug/m!
Group: 1-M : 0 mg/kg/day

MEAN 113 22.3 10.5 200 0.09

SD 36.6 2.38 2.99 28.6 0.076

N 5 5 4 5 5
Group: 2-M : 1 mg/kg/day

MEAN 161 28.0 17.6 170 0.08

SD 32.3 8.04 5.66 21.1 0.050

N 5 5 2 5 5

Group: 3-M : 5 mg/kg/day

MEAN 130 25.6 14.0 196 0.17
sD 31.8 4.23 3.91 28.3 0.310
N 5 5 4 5 )

Group: 4-M : 25 mg/kg/day

MEAN 129 26.8 16.2 197 0.16
sD 26.5 1.49 5.18 56.4 0.142
N 5 5 4 5 5
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0 /E\ 2 Table 7.2
i I e X;HREE MONTH ORAL (GAVAGE) TOXICITY STUDY
OF HALOFANTRINE HYDROCHLORIDE IN MICE
SUMMARY OF CLINICAL CHEMISTRY TESTS
PERIOD: Week 14
STUDY ID: 166 SEX: FEMALE
STUDY NO: 166

Page 34

TEST(s): ALT SDH TP ALB GLOB A/G TBA ALKP CHoL

UNITS: IU/L IU/L g/dL g/dL g/dL - umol/L IU/L mg/dL

Group: 1-F : 0 mg/kg/day

MEAN 33 23.7 6.6 3.6 2.8 1.30 28.2 118 86
SD 5.9 7.43 0.41 0.36 0.17 0.067 3.08 15.8 7.9
N 5 5 5 5 4 4 5 5 5

Group: 2-F : 1 mg/kg/day

MEAN 42 22.5 6.5 3.6 3.0 1.22 29.8 119 88
SD 22.7 8.81 0.36 0.28 0.24 0.143 6.31 16.7 7.5
N 5 5 5 5 5 5 5 5 5

Group: 3-F : 5 mg/kg/day

MEAN 43 26.7 5.9 3.2 2.7 1.17 26.7 126 87
SD 23.5 4.68 0.70 0.38 0.34 0.064 1.37 17.4 8.2
N 5 5 5 5 5 5 5 5 5

Group: 4-F : 25 mg/kg/day

MEAN 53 25.9 6.1 3.2 2.9 1.12 27.5 126 91
SD 19.0 5.54 0.68 0.37 0.37 0.121 7.87 10.2 10.4
N 5 5 5 5 5 5 5 5 5



Table 7.2 (contd.)
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