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~~ GOOD LABORATORY PRACTICE COMPLIANCE STATEMENT

“This study was conducted in compliance with U.S. EPA TSCA (40 CFR part 792) Good
‘Laboratory Practice Standards exceptforthe item documented below. None of the items listed
impact the validity of the study.

‘Test substance characterization was performed at Regional Analytical Services (RAS).
‘Deepwater, NJ. None of the aforementioned analyses were performed under Good Laboratory
Practice Standards; however, the analyses were conducted in compliance with IS09002
regulations. All of the analyses are considered valid and sufficient for the purposesofthis study.
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rr QUALITY ASSURANCE STATEMENT

Haskell Sample Number(s);

24691

Dates of Inspections:

Protocol: February 1,7, 2002
Conduct: February 12, 2002; March 26, 2002; April 1.2.25, 2002; May

14.23,2002
Records, Reports: October 1-4,7-9,14-15,22-23,25,28, 2002; November 11-13,24-27

2002; December 16-19.22, 2002; January 12-15, 2003

Dates Findings Reported to:

. Study Director: October 9.15.28, 2002; November 13,27; January 14,15, 2003

Management: October 9,18, 2002; November 5,27, 2002; December 10, 2002;
— January 14,29, 2003

J
Reported by: 3 01- APR-3003

iy B. Brebner Date
StaffQualityAssuranceAuditor
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~~ CERTIFICATION

‘We, the undersigned, declare that thisreportprovides an accurate evaluation of data obtained
from this study.
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~~ SUMMARY

Eive groups of young adult male and female Crl:CD*(SD)IGS BR rats wereadministeredi.bygavage at dosagesof0, 1, 5, 25, and 125 mg/kg/day forapproximately 90 days. Body weighs, food consumption, and clinical signs were evaluatedweekly. Clinical pathology endpoints were evaluated on weeks 7, 13, and near the end of the{hoee-month recovery period. Neurobehavioral assessments were also performed prior to dosingand during week 13. Biochemical evaluations (hepatic oxidation) were performed on nileafter 10 and approximately90 days of dosing and following the three-month recovery period.After approximately 90 days of dosing, 10 rat/sex/dose were sacrificed and given a gross andmicroscopic pathological examination. Approximately three months after the 90-day dosingperiod, 10 animals in the control and high dose group were examined for recovery of tosiceffects. A subgroupof 5 rats/sex/dose were designated as satellite bleed animals. An additionalfive animalssexidose were designated for hepatic biochemical alysis following a 10-dayexposure to the test substance.
The range of mean daily dose volumesof(SSSI,iirc to male rats was1.210 3.0 ml. Therange administeredtofemale rats was 0.9to 1.6 ml.
InLife Toxicology Parameters: No test supstance-related mortality occurred in the study. A testsubstance-related, toxicologically significant increase in the incidence of strated teeth wsobserved in the 125 mg/kg/day male and female dose groups. Ontestday 77, all male and~ female high dose animals were placed on ground chow due to test substance-induced alterationsfo the teeth, There were no test substance-relaed, toxicologically significant alterations in bodyweight, body weight gain, food consumption, or food efficiency observed in any of the male orfemale dose groups

Neurotoxicology Parameters: No adverse changes in neurobehavioral parameters were observedin male or female rats in any dose group.
Biochemical Toxicology: The sate of hepatic P-oxidation, a measure of peroxisome proliferation,was significantly increased in females administered 25 mg/kg/day} dinmales and females administered 125 mg/kg/day Following a three-month recovery period. the rateofhepatic B-oxidation was lower but sil significantly increasedin males administered 125 moe (R had returned to control levelsin female rats.

Clinical Pathology: Samples were collected at mid-study, at the end of&treatment, andafter three.months of recovery for hematology, clinical chemistry, urinalysis, coagulation (end of studyonly), and plasma and urine fluoride (end of study and three-month recovery period),
There were no toricologically signif nical pathology parameters observed inrds wit 0133 ngsMAROesnesafter a three-month recovery were considered treatment-related but non-adverse besause themagaitude of change was small transient, andlor ina direction not associated with toxicity._

-
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~ Treatment-related changes observed in rats administered > 25 mg/kg/day included decreases insome red cell mass parameters along with reticulocytosis and increased serum cholesterol(females only). Test substance-related changes in clinical pathologyof rats dosed with125 mg/kg/day included transiently increased alkaline phosphatase (males only), increased| phosphorus (males only), decreased triglycerides (males only), increased total protein andalbumin, increased calcium (females only), increased urine volume (males only), and decreasedurine ketone concentrations (males only). Plasma fluoride levels were significantly increased inmalesand females dosed with 125 mg/kg/day, but retumed to control levels following.three monthsofrecovery. Urine fluoride excretion was increased in males and females dosedWith S mg/kg/day. Afterthree monthsofrecovery, urine fluoride levels in females returned tocontrol levels, while levels in males were significantlyreduced compared to those at the end ofthe exposure period.

Anatomical Pathology: Test substance-related, toxicologically significantdegeneration/disorganization of ena] organ ameloblast ells occurred in male raissaminisere 125 mg eyRT
A testsubstance:related, adverse increase in the incidence and severity of focal hepatic necrosiswas observed in males administered 25 and 125 mg/kg/day. An increased incidence and soverityof chronic progressive nephropathy occurred in the 125 mg/kg/day female group and wasconsidered adverse.

Test-substance related and statistically significant increases in liver weight parameters were.~ presentin males and females administered 25 or 125 mg/kg/day for approximately 90 days. Theincreased liver weighs correlated with microscopic hepatocellular hypertrophy in the125 mg/kg/day male dose group. Liver weight changesandmicroscopic hypertrophy wereconsidered to be a physiological adaptive response to metabolism of the test substance and notadverse. Test-substance related and statistically significant increases in kidney weightparameters occurred in males and females administered 25 or 125 mg/kg/day. The increasedkidney weights correlated with microscopic renal wbular hypertrophy in the 25 and125 mg/kg/day male groups only. However, no correlative microscopicorclinical pathologicalevidenceofrenal toxicity were present. Therefore, kidney weight changes and microscopictubular hypertrophy were not considered adverse findings. Altered colloid,a commonspontaneous finding in rats, was increased in incidence and/or severity in treated male groups.This change was not associated with other findings in the thyroid gland and was also notconsidered an adverse finding.
After three months of recovery, rats dosed with 125 mg/kg/day showed-teversibility of some.effects. The ameloblastic degencration/disorganization persisted with decreased incidence andseverity in the 125 mg/kg/day male group. Alterations in thyroid colloid persisied in male ratsIncreased liver weight parameters and hepatocellular hypertrophy (males only) were no longerobserved in the 125 mg/kg/day male and female groups. However, the incidence ofhepatocellular necrosis in the 125 mg/kg/day male group increased after three months ofrecovery. Increased kidney weight parameters and renal tubular hypertrophy (males only) werenot observed in ats sacrificedafterthree monthsof recovery. In contrast, the incidence and~

I
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~ severity of chronic progressive nephropathy were increased in the 125 mg/kg/day female groupfollowing three months of recovery.

In conclusion, the no-observed-effect level (NOEL) for males was 5 moke/daySYon the increased incidence of hepatic necrosis observed in males administered >25 mg/kg/day. The NOEL for females was 25 mg/kg/day] on theincreased incidence and severityofchronic progressive nephropathy Observed in femalesadministered 125 mg/kg/day.

‘pe The NOEL fo his study is dened the highest dos at which toriclogical important effectstbs 0the tet susan were ot detected. Thus, for is ty, the NOEL is cqivint he NOEL Sef rsited Sates Environmenal Proection Agency 1985) a othe mo-cbrvedadvrseofc nd GMs)defined by the European Urion (1996),

-
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I~ INTRODUCTION
The test sibs oS ™ |. 5.25, xd125 mg/kg/day dose levels for this study were selected based on the toXICity observed in an 84.day range finding study with 5. 25, and 125 m/e RRR}5chronicstudies with simil d perfluorooctanoic acid (PFOA). In thlll

ge finder study, significantly lower mean body weights compared tocontrol were observed in male rats administered 125 mg/kg/day. Similarly, significantly lowermean body weights compared to control were also observed in ras administered 100 mg/kg/day
or greater of similar fluorotelomer-based alcohols. Significantly increased liver weights occurredin males dosed with 125 me/kg/doyGNIi: weights were alsosignificantly increased compared to control in rats administered dose levels. ofSN—-low as 100 mg/kg/day. Furthermore, data suggest that the PFOA metabolitemay accumurat in animals dosed withtMrept dos ses, BEOAat doses of 10 mg/kg/day or lower produced the following effects: increased liver weights,increased hepatic cell proliferation and beta oxidation, and altered serum hormone levels, 123The high-dose level of 125 mg/kg/day for this study was selected based on the reductions in body| quid incrssed liver weights observed in mals dosed with 125 mg/g SSRNRRYas well as the ability of rats to tolerate a 100 mg/kg/day dose level in subchronic studieswith similar The 125 mg/kg/day dose was expected to produce
toxicity without excessive mortality. The low dose of 1 ‘mg/kg/day was expected tobe the no-observed-cffect level (NOEL), while the 5 and 25 mg/kg/day dose levels were expected to induce:—~ ‘minimal © 10 toxicity.

| OBJECTIVE

| Rectve gts sty is 0 evaluat the potential subchronic toxicity and reversibility offiEc‘administered by gavage to male and female rats. The oral route ofadministration was Selected as the most efficient way to deliver an accurate dosage.

MATERIALS AND METHODS

A. Test Guidelines

‘The subchronic toxicity study design complies with the United States. Environmental ProtectionAgency (EPA), Office of Prevention, Pesticides, and Toxic Substances (OPPTS) Health Effects‘Test Guidelines, OPPTS 870.3100 90-Day Oral Toxicity in Rodents (Aug-1998).

B. Test Substance

The test subst; was suppliedbythe sponsoras |SRNR i:known purity d composition. A reserve sample of the test substance was collected‘and retained by Haskell Laboratory.—~

= —
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UR icTorii90-DayOral Gavage Stay in Rts Dupo 478 wemwn[om C. Test Species
i On 29-Jan-2002, Cel:CD(SD)IGS BR rats with an assigned birth dateof 31-Dec-2001 were| received from Charles River Laboratories, Inc., Raleigh, North Carolina. One hundred five male| and 105 female rats were received for the main study and 28 male and 28 female rats werereceived for the 10-day biochemical evaluation,

The rat was selected because itis the species recommended in the subchronic toxicity guidelines,‘The Crl:CD*(SD)IGS BR strain was chosen because extensive. background information isavailable from the lteature, the supplier and previous studies at Haskell Laboratory. Thisspecies/taain is considered suitable relative 0 longevity and low incidence of spontaneous.diseases.

D. Animal Husbandry

1. Housing
fbrats were housed onepercage, sexes separate, in stainless steel, wire-mesh cages suspendedabove cage boards. Cage racks were relocated within the animal room and cages werepositioned on the racks every2 weeks. Animal rooms were maintained on a 12-hour light darkcycle (fluorescent light) and at temperature of 22 + 3°C and a relative humidity of 30% = 20%‘Occasional excursions outside the acceptable ranges were minor and did not affect the stay,

I~ 2. Feéd and Water
Tap water was provided ad bir. All rts were fed pelleted PMI Nutrition Internationa, Inc.Certified Rodent LabDiet” 5002adlibitum. On test day 77, all rats in the male andfemale125 mg/kg/day groups were placed on ground chow because of test substance-induced alterationstothe teeth.

3. Identification
An individual identification number was tattooed on the tal ofeach rat. The information on thecage labels included the unique 6-digit Haskell animal number and the individual identification‘number assigned to each rat

4. Health Monitoring Program
hs specifiedin the Haskell Laboratory animal heath and environmentalmonitoring program, thefollowing procedures are performed periodically to ensure that contaminant levels a bejon.those that would be expected to impact the scientifc integrity of the study:
+ Water samples ar analyzed for total bacterial counts, and th presenceof coliforms, lead,and other contaminants.
+ Feed samples are analyzed for total bacterial, sporeand fungal counts.~

-
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Po + Samples from freshly washed cages and cage racks are analyzed to ensure adequate sanitationbythe cagewashers.

| Certified animal feed is used, guaranteed bythemanufacturer to meet specified nutritional| requirements and not 10 exceed stated maximum concentrations of key contaminants, includingspecified heavy metals, aflatoxin, chlorinated hydrocarbons, and organophosphates. Thepresenceofthes: contaminants below the maximum concentration stated by the manufacturer‘would not be expected to impact the integrity of the study.
The animal health and environmental monitoring program is administered by the attendinglaboratory animal veterinarian. Evaluation of these data did not indicate any conditions thataffected the validity of the study.

E. Quarantine and Pretest Period
Upon arrival at Haskell Laboratory, all rats were quarantined for 7 days, observed daily for anyclinically apparent signs of disease or injury, and weighed 4 times,
Rats designated for the subchronic toxicity and three-month recovery evaluations, and satellitebleeds were also examined by a veterinary ophthalmologist o identify animals with preexisting‘ocular lesions. Rats designated for the subchronic toxicity and three-month recovery evaluationswere given a baseline neurobehavioral evaluation.

~~ ‘On the basis of acceptable body weight gains and clinical observations, all surviving main studyats were released from quarantine by the laboratory animal veterinarian designee on tes day11; rats designated for the 10-day biochemical analysis were released on test day —.

F. Study Design .
Group Number/Group,

Male Female Male Female Dosage’
T I 30 30 Omgkgday (Control)mM IV 20 20 1mgkgday
v VI 20 20 Smgkgday
VIL VID 20 20 25mgkglday
x X 30 30 125 mgkgday

8 Weightneight of est substance (djusted for sponsor supplied purty ofactive ingredient). =

Each groupofstudy animals, except those designated for the 10-day biochemical analysis,consisted of three subgroups: the first 10 rats/sex/dose were designatedfor evaluation ofsubchronic toxicity; the next 5 rais/sex/dose were designated as satellite bleed animals; and theLast 10 rats/sex/dose (control and high-dose groups only) were designated as three-monthrecoveryanimals. An additional subgroup of§ ras/sex/dose were designated for hepatic|~ biochemical analysis following a 10-day exposureto the test substance.
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—_ Male and female ras designated for the subchronic toxicity evaluation were dosed through testdays 92 (male) and 93 (female), and necropiedon test days 93 and 94, respectively. Mate and.female ras designated for the satelite bleeds were dosed through test day 90 and necropsied ontest day 175 (85 days post dosing). Male and female ras designated forththreemonth recoveryevaluations were dosed through test day 90 and necropsiedon test day 183 (93 days post dosing,

Neurobchavioral evaluations were conducted on male and female animals designated for thesubchronic toxicity evaluation and three-month recovery evaluation (predose and eck 13)
A clinical pathology evaluation was conducted on rats designated fothe subchronic toxicityevaluation during week 7 andwk 13 (prior 0 necropsy). Coagulation parameters and planaand urine fluoride were not determined on week 7. Plasma and urine fluoride were determinedfor the three-month recovery animals on week 26.
Biochemical evaluations were conducted on selected animals designatedfor the subchronictoxicity evaluation, the three-month recovery evaluations, and the 10-day exposare evaluation.In-ife data (body weigh, food consumption, clinical observations) for rats designated for the10-day biochemical analysis were collected from these animals and are in study records.However, these data are not included inthisreport.

G. Assignment to Groups
_ 1. Rats Designated for the Subchronic Toxicity and Three-Month Recovery Evaluations,and Satellite Bleeds

Rats were selected for study use on the basisofadequate body weight gain, freedom from anyophthalmological abnormalities or clinical sigs ofdiseaseo injury, and a body weight within20%ofthe mean within a sex. The selected rats were distributed by computerized. stratifiedrandomization so that there were no statistically significant differences among group body weight‘means within a sex

On test day 0, prior to the sart of test substance administration, 3malerats and 3femaleratswith outofange body weights, clinical signs, or neurobehavioral findings during pretest werereplaced. Replacement rats wereselectedon the basis of freedom from any clinical signs ofdisease or injury and abody weight =20% ofthemean withina sex. Due to technician eror, onemale control rat with an out-of-range body weight was used on study.

H. Dose Suspension Preparation ©
(ORY).1c. 0.5% aucous methylcellulose Dosing suspensions ofthe test substance were prepared twice per week up o day 48, then prepared daily through heremainder of the dosing period.

—~
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he test substance was administered daily to the study animals byorl gavage to achieve dosageJevels of 1. 5, 25 or 125 mek body weightday, based on the most recently recorded bodyweight. Dose volumes forall groups were 5 mLlkg. Male and female control ats were similarlytreated with 0.5% aqueous methylcellulose at the same dose volume as used i their respectivehigh-dosage group.
Based on the results of analytical analysis of a 4-day dose preparation obiained on test day 45,rats at ll dos levels may not have received a full dose of test substance on test days 45, 46, 47,and 48. Subsequent analytical analysis on additonal dose preparations (not administered to rats)indicated that the test day 45 results were dueto a sampling error

1. Rais Designatedforthe Subchronic Toxicity and Three-Month Recovery Evaluations,and Satelite Bleeds
Oral administrationo gan on test day 0, when the rats wereapproximately 50 days of age. Rats designated forthe subchronic toxicity evaluation were dosedthrough test day 92 (males) or 3 (female). Ras designated for the three-month recoveryevaluation and satellite bieads were dosed through test day 90. Rats designated for recovery andsatelite bleeds did not receive test substance during the recovery period.

2. Rats Designated for 10-Day Biochemical Analysis
Ora admission ofNN<n7 dey pio to styia when the rswere approximately 42 days of age and ended on test day 2.

J. Test Substance Sampling
Dosing suspensions for this study were prepareda th beginning of the study as large volume.mix to be used either for 3 or 4 days ofdosing. Subsequently, on day 49ofthe study, the dosingsuspension preparation was changed 0 a small volume mix io be used fo 1dayof dosing.
SamplescontininSNR:rcconcentrations of 0,02, 1.0, 50,and 25.0mg/ml were collected on test day —6 (large Volume/3-4day mix). These samples wero analyzeddetermine homogencityleoncentration verification and 5-hou zoom temperature stability.Samples from the same proparation at the 0.2 mg/mL level only, were collceted on test day 0,after 7 daysofrefrigeration. These samples were analyzed to determine re.dispersion/concentration verification and refrigerated stability along with 5-hour roomtemperature stability. The refrigerated re-cispersion/concentation verification and stability forthe other levels had been established during the ‘mixing/stability study for a previous study.)
Ontestdays 48, 52, 56, 58, 65, and 91 (small volume/1 day mix), concentration verificationsamples for al levels were collected. The testday48 preparation was not dosed to animals, Onest days 42, 45, 63, and 73 (3-4 day mix), concentration verification samples for all levels sorscollected. Test day 63 and 73 preparations were not used for dosing the animals but forevaluation of the large volume mix (3-4 day).

-YY
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All dosing suspension samples were collected on the day the suspensions were dosed to the~ animalsorat the establishedstabilitytime for analysis. They were analyzed when received orfrozen until analyzed.

K. Analytical Methods

1. Dosing Solution Treatment
Each dosing sample (10 mL for 0.2 mg/mL; 3 mL for other levels) was diluted 10100 mL with‘methanol and mixed todissolve th the suspension. The dosingsamples were analyzed without further dilution or were furtherdiluted with the 0 ‘mg/mL sample(initial dilution) to an expected concentration of approximately 0.03mg/mL (a. i.) prior to analysis.Before all final dilutions,theintemal standard diluted solution (refer to Calibration andQuantitation Section) was added to each test. ‘sample to give a final concentration of‘approximately0.04 mg/mL. Each sample (final dilution) had an equivalent amount matrix (3%) when analyzed,except the 0.2 mg/mL (10%).

‘Samples submitted for analysis were analyzed the day the suspensions were received by thetesting group or frozen nil analyzed.

2. Chromatographic Conditions

Instrument: ~~ Hewlett-Packard Model 6890Gc
—~ Column: J&W, DB-1701, 30 m, 0.32 mm ID, 1 um film thicknessInjector: Split, 250°C

Detector: FID; 250°C
Carrier Gas: Helium (2.1ml/min)
Split vent: 22.3 mL/min
Injection Volume: 2 microliter
Oven Program: Gradient

Initial Temperature: 100°C
Initial Time: 1.00 min.
Level 1 Rate: 20.0°C/min.
Level 1 Temperature: 260°C
Level 1 Time: 0.00 min.
‘Total run time: 9.00 min.

3. Calibration and Quantitation -
separate sample ofSRNR<5nd fo use us the analytical referencestandard. A stock solution was prepared in methanol. This stock solution was sonicated toassure that all material was in solution. Before analysis, appropriate aliquots of thestockwerediluted with the 0 mg/mL sample (initial dilution) to make calibration ‘standards, which bracketedfe target concentration of the diluted dosing samples. A stock solution of intel standard[Jifwas prepared in methanol and added to each~~ calibration standard and test sample to give 4 final concentrationof approximately 0.04 mg/mL.

-
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‘The ratio of the internal standard.Aheights from replicate GC[a analysis of these solutions was used to construct a ci ion curve by least squares regression (seeAppendix A, Figure 1 for a representative curve). Measured concentrations forthe dosing sampleswere determined by applying the peak height ratios rom replicate injections of each sample to thecalibration curve.

Test substance homogeneity/uniformity in the vehicle was evaluated by calculating thecoefficient of variation (C.V.= standard deviation/mean x 100) of the measured concentrationsin the top, middle, and bottom samples (homogeneity) or duplicate samples (concentrationverification) for each dosing level. Acoefficient of variation of less than or equal to 10% is thestandard criterion at Haskell Laboratory for acceptable distribution of the test substancethroughout the solution. However, if th test substance has been shown tobedifficultto dispersein the vehicle or the analysis has shown variability, a coefficientgreaterthan 10 may beacceptable.

The mean result of the homogeneity samples or concentration verification duplicate samples foreach dosing level was used to determine the concentration of the test substance for the respectivedosing levels.

Stability was evaluated by using the mean result ofthe homogeneity samples or the duplicatesamples rom the concentration verification as the baseline for comparing the correspondingstability results.

~ L. Body Weights

1. Rats Designated for the Subchronic Toxicity and Three-Month Recovery Evaluations,and Satellite Bleeds
Rats were weighed once perweek during the approximately 90-day exposure phaseofthe study.in addition, the ras designated for neurobehavioral evaluations (functional observational batteryand motor activity assessments) were weighed on the days of those observations.

2. Rats Designated for 10-Day Biochemical Analysis
Rats were weighed on the first, eighth, and tenthdayoftest substance administration.

M. Food Consumption and Food Efficiency
The amountof food consumed by cach ratover each weighing interval was determinedthroughout the study. Each feeder was weighed at the beginning and end of the interval and thefinal weight of the feedier and the amount of spillage from the feeder during the interval wassubtracted from the initialfeeder weight. From these measurements mean daily foodconsumptionoverth interval was determined. From the food consumption and body weightdata the mean daily food efficiency was calculated.

~
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N. Detailed Clinical Observations and Mortality—_

Duringthe test period cage-site examinations to detect moribundor dead rats and abnormalbehavior andlor appearance among rats were conducted atleast twice daily, except on test day 46only onecagesite examination was conducted. Moribund ras were sacrificed. At everyDcighing each rat was individually handled and examined for abnormal behavior and appearance.Detailed clinical bservaions in a standardized arena were also evaluated on ats designed forthe subchronic toxicity and three-month recovery periods. Detailed clinical obsorvations sorsnot evaluated on rats designated for satelite bleods.
he detailed cliniel observations included (but wre not limited 1) evaluation of fr, sin, eyes,cous membranes, occurrence of secretions and excretions, autonomic nervous system activityUaeritmaion, piloerection, and unusual respiratory pater, changes in gat, posture, response tchandling, presence of clonic, tonic, stereotypical, or unusual behavior.

O. Ophthalmological Evaluations
wo ophthalmological examinitions were conducted by a veterinary ophthalmologist. Both eyeswere examined by focal illumination and indirect ophthalmoscopy. The examinations wore.conducted under subdued lightingaftermydriasis had been produced with a 19 tropicamdeSolution.

On testday -1,prior to selection and grouping, the initial examination was performed on allmainstudyras received for th study. On test day 87, all surviving rats designated for theI~ subchronic toxicity and three-month recovery evaluations were examined again.

P. Neurotoxicity Evaluations
| 1. Sensory Motor Function Evaluation
| Priorto test substance administration and during week 13 of test substanceadministration,| assessments of responses to approachitouch, sharp auditory stimulus, and tail pinch were sade.{ whilethe animal was in a standard arena. These assessmentswere conductedon the 10 animalper group designated for recovery from the control and high-cose groups, and on the 10 animalsper group designated for subchronic toxicity from the low-dose and mid-dose groups.

Fore- and hindlimb grip strength were measured by a strain gauge device (Chatillon® Digitalforce gauge). Pupillry constricion was measured immediatelypriorremoving the rats romthe motor activity chambers (Section 2. below) because the darkened room in which theapparatus was located facilitated observing th respotse. The presence or absence ofpupillaryconstriction was assessed after&beamoflight was directed into cach eye. For all hessassessments, the experimenter was unaware of the group designation of the animal
2. Motor Activity

Fobawing the evaluation of grip szength and sensory function, assessment of motor activity(MA) was conducted. Rats were individually tested in 1 of 30 nominally identical, avtomad
a
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activity monitors (Coulbourn®Infrared Motor Activity System). Group and sex were
~ counterbalanced across the monitors and time of day to the fullest extent possible. The infrared

‘monitoring device enables measurethent of 2 dependent variables: duration of movement and
‘number of movements. A continuous movement was counted as 1 movement regardless of
duration. Each test session was60minutes in duration, and the results were expressed for the
total session as wel as for 6 successive 10-minute blocks.
Presence of defecation and urination on the cageboards below the motor activity monitor were
also recorded following each motor activity session.

3. Test Facility Positive Control Data
Dataon the effects of aerylamide, casbary, d-amphetamine, and trimethyltin are described in
four separate reports.“ These positive control studies are the basis of training certification
for the individuals making judgments in the neurobehavioral and neuropathology tests. The data
also document that the equipment and procedures are capableofdetecting effects that may be.
seen in neurotoxicity studies of this type.

Q Clinical Pathology
A clinical pathology evaluation was conducted on al rats designated for subchronic toxicity ontest days 48/49 and 93/94 in males and females,respectively. The day before collection of
samples for the clinical pathology evaluation the animals were placed in metabolism cages.- ‘These animals were fasted overnight (approximately 15-17 hours) and urine was collected from
each animal. Blood samples for hematology and clinic] chemistry measurements were collectedfrom the orbital sinusofcach animal while the animal was under light carbon dioxide anesthesia.
Blood samples for coagulation parameters and fluoride analysis were collected at sacrifice fromthe abdominal vena cavaofeach animal while the animal was under carbon dioxide anesthesia.‘Additional blood collected from the vena cava was placed in serum tube, processed to serum,and frozenat -80°C. Serum was discarded without analysis, however, because further tests were| not requiredto support experimental findings. Bone marrow smears were prepared at the final
sacrifice from all surviving animals. Bone marrow smears were stained with Wright's stain and
coverslipped, but analysis was not necesszry to support experimental fincings.
‘At the end of a 3-month recovery period, samples for hematology, clinical chemistry, urinalysis,and plasma and urine fluoride were collected and analyzed from rats designated for recovery.

1. Hematology and Coagulation -
Blood samples were evaluated for quality by visual éxamination prior to analysis. Complete.
blood counts, including reticulocytes, were determined on a Bayer® Advia 120 hematologyanalyzer or determined from microscopic evaluation ofthe blood smear. Wright-stained bloodsmears from all animals were examined microscopically for confirmation of automated resultsand evaluation of cellular morphology. Blood smears, stained with new methylene blue, were
prepared from cach animal undergoing a hematology evaluation but were not needed for
examination. Coagulation times were determined on a Sysmex® CA-1000 Coagulation Analyzer.~

———ee=:
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The following hematology and coagulation parameters were determined:—
red blood cell count absolute reticulocyte counthemoglobin platelet count

hematocrit white blood cell count‘mean corpuscular volume differential white blood cell count‘mean corpuscular hemoglobin microscopic blood smear examinationmean corpuscular hemoglobin concentration
red cell distribution width

prothrombin time
activated partial thromboplastin time

2. Clinical Chemistry
Serum clinical chemistry parameters were determined on a Roche Diagnostics (BMC/Hitachi®747 clinical chemistry analyzer. Plasma fluorides were determined using 2 phil2 pHmeterand afluoride-selective electrode.
The following clinical chemistry parameters were determined:
aspartate aminotransferase: glucose
alanine aminotransferase total protein
sorbitol dehydrogenase albumin
alkaline phosphatase globulin
total bilirubin calcium
urea nitrogen inorganic phosphorus

creatinine sodium
cholesterol potassium

| triglycerides chloride
fluoride!

3. Urinalysis
Urine volume and appearance (quality, color, and clarity) were measured and evaluated visually,respectively. Urine constituents were semi-quantitatively measured on a Bayer Clinitek® Atlas™Automated Urine Chemistry analyzer. Urine protein was measured on a Roche Diagnostics(BMC)/Hitachi® 717 clinical chemistry analyzer. Urine osmolality was determined using anAdvanced Osmometer 3900. Urine fluorides were determined using a phil2 pH meter and afluoride-selective electrode. Sediments from al uriné specimens were evaluatedmicroscopically.

* Fluoride determination was snlyzed on EDTA plasma.
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The following urinalysis parameters were determined:

quality ketone.
color bilirubin
clarity blood
volume urobilinogen
osmolality fluoride*
pH protein
glucose microscopic urine sediment examination

R. Collection of Blood and Tissue (Three-Month Recovery)

Blood was collected from animals (5 animals/sex/group) designated as satellite bleeds during the90-day dosing period and recovery period and stored for possible analysis of parent compound
‘and metabolites.

Blood collection time points were: prior to dosing (test day -7), and days 0, 4, 10, 21, 35, 56,77,
90, 94,98, 105, 119, 133, 154, and 175. Blood (approximately 0.6 mL) was collected from theorbital sinus of designated animals while under light carbon dioxide anesthesia. On the day of
‘blood collection, blood was collected from the animals ‘approximately 2 hours (< 30 minutes)after dosing. For each bleeding, blood was collected at approximately the same time of day. The‘blood was collected in plastic tubes containing EDTA while on ice. The blood from each animalwas then separated into plasma and red blood cells. The separated plasma samples were stored

~~ frozen at -80°C and red blood cells were discarded. Afterthe final bleeding (day 175), all
animals were euthanatized by carbon dioxide asphyxiation and ‘exsanguination and liver and fatee caged, weighed, nd stored at 80°C. The phasmicoinéic prof oJENNY-— be evaluated in the future and resulting data reported separately.

S. Biochemical Measurements.

Following 10, 93 (males) or 94 (females) daysoftest substance administration or afterthree-
‘months (test day 183 for males and females) of recovery, five rats from each group designated forbiochemical evaluation were weighed and then euthanized by CO; anesthesia andexsanguination. At each time point, the livers were removed, weighed, and then aportion was
homogenized (1 gram tissue/4 mL buffer) in homogenization buffer (50 mM Tris-HCI, 50 mMTrizamabase, 0.25 M sucrose, and5.4mMEDTA, pH 7.4). Hepatic peroxisomes were preparedusing differential centrifugation. The resulting peroxisomal pellets were resuspended in the
homogenization buffer, aliquoted, and stored between -65 and -85°C uniil analyzed forperoxisomal B-oxidation activity. The peroxisomal suspensions were diluted to a protein‘concentration of approximately 0.5 mg/mL. Peroxisomal p-oxidation activity was determined
using [14Clpalmitoyl CoA as the substrate.(9 The protein content of the peroxisomes was
determined before andafter analysis by the Biorad method.0" Final rate calculations were made‘using the post-assay protein concentrations.

~~" Fivoride determination was analyzed from wiv with EDTA added.

-Y
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pm T. Anatomic Pathology

After approximately 90 days of exposure to the est substance (test days 93 and 94 for males and
females, respectively), groups of 10 male and 10 female rats from the 0, 1, 5, 25, and
125 mg/kg/day groups were sacrificed and necropsied. Additional groups of 10 male and 10
female rats from the 0 and 125 mg/kg/day groups were sacrificed and necropsied approximately
three monthsafierthe last exposure (test day 183) to evaluate recovery of toxic effects. In
addition, groups of 5 male and 5 female rats from all groups designated for hepatic biochemical
analysis were sacrificed and necropsied approximately three months after the lat exposure (testday 183).

Rats were cuthanatized by carbon dioxide anesthesia and exsanguination. Gross examinationswere performed on all male andfemalerats. The following tissues were collected from
subchronic exposure and 3-month recovery group rats sacrificed by design, orratsthat were.
accidentally killed.

Digestive System CardiovascularSystem MusculoskeletalSystemliver heart sicletal muscle
esophagus aorta femur/knes jointstomach stemum
duodenum HematopoieticSvstem
jejunum spleen ReproductiveSystemileum thymus Malececum ‘mandibular lymph node. testes
colon mesenteric lymph node. epididymidesrectum bone marrow* prostate
salivary glands seminal vesicles

pancreas ‘EndocrineSystem Femalepituitary gland ovaries
UrinarySystem thyroid gland uterusKidneys parathyroid glands mammary gland

urinary bladder adrenal glands
MiscellaneousRespinatorySystem NervousSystem skin

Tungs brain (including cerebrum. eyes (including optic
trachea cerebellum, medullpons) nerve)nose spinal cord (3 levels: cervical, gross observationslaryax ‘mid thoracic, mbar)
pharynx sciatic nerve.

Bonomarrowwascoleied wit tefemur andserum
“The following tissues were weighed from rats sacrificed by design in the subchronic exposuregroup and the 3-month recovery groups: liver, kidneys, adrenal glands, thyroid (weighed afterfixation), brain, spleen, thymus, heart, ovaries, uterus, epididymides, and testes. Organweight/final body weight and organ weight/brain weight ratios were calculated.
‘Gross lesions which were diagnosed at necropsy and for which microscopic examination was notappropriate (e.g. fluid accumulation, ruffled fur, missing anatomic parts) were generally notcollected. Gross lesions for which a microscopic diagnosis would not be additive
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| (e.g, osteoarthritis, pododermatitis, chronic dermatitisofthe tai, urinary calculi, and deformity
I~ of the teeth, toe, tail, or pinna) were saved but were generally not processed for microscopicre

Testes, epididymides, and eyes were fixed in Bouin's solution. All other tissues were fixed in
10% neutral buffered formalin. Processed tissues were embedded in paraffin, cut at a nominal
thickness of S micrometers, stained with hematoxylin and eosin (H&E), and examined
‘microscopically.

All collected tissues from 90-day exposure group control and 125 mg/kg/day rats, and all
accidentally killed rats were processed and received a full histopathological examination. Liver
and kidneys were processed from 1, 5, and 25 mg/kg/day 90-day exposure group andfromall 3-
month recovery group male and female rats. In addition, thymus, thyroid gland, and nose from 1,
5, and 25 mg/kg/day subchronic exposure group and all 3-month recovery group male rats were:
processed and examined microscopically.

~

~
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~ U. Statistical Analyses

‘Except for Bartlett's test (p < 0.005), significance was judged at p < 0.05. Separate analyses
‘were performed on the data for each sex.

Toren testioot | Ifpreliminary[— Prliminry Test signin sgmineant
Sequelspear :Baty wig Teor kof end of pe FmarTope | imi ssovie we pirvize compar

FoodConsunpsion ewFoodEfcieney Tense ”“ One-way analysis of Kruskal-Wallis test”LOnduion homogencintand«|variance followed with | followed with DunsOrgan Weight Shapiro-Wilk es for | perience fell es
Levene's efor onl Repeated measures |Sequential pplication| Motor Activiy® ah | naysofvaranee® of he Joncas Terps| Step followedbyconrass® |end est

: Seay aly of alico engin Batesnr ed wit | tiggedwih DonsFooSpay homogeneityof variances |Yee”oll he
Teves ior

ity. |One-way analysis of Kruskal-Wallis test”Clinica Pathology eh fr |vance followed vith| lowed with Duan’
|~ apie: Dumettstes™ + |test

Sarl a
Incidence of Clinical

Observations
Icidenceof -wd None Cochran Armitage est forrnd

| Olsen
Incidenceof FOB

Descripive Papers
Tidences ofGross and

Microssopic Lesions
+ Pairwisecomparison adsociatedpreliminary etswer only conducted i he tetfo nck of wend wassipifican.
bth ShapiroWilk tet was ot significant but Levene’ est vas significa, a robust version ofDuet estwt wed(Dupe TambaneDune),
© Testday andblock (10-minuteEPOCH)wasusedasrepeated-measure factors.4 Whena individual observation vas record a being Js han  ortain val, alculationswer performedon elf herecordedvale.Forexample, ifbisonwas reported .<0.1, 0.05wsusd or any culationsperformed vith hat bilirubindaa. :
© If the incidence was not significant, but a significant lackofft occurred, then Fisher's Exact test™ with aBonferroni cocion vas ed.
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RESULTS AND DISCUSSION

ANALYTICAL EVALUATIONS

Dosing suspensions for this study were prepared at the beginning of the study as large volume
‘mixes to be used either for3 or 4 daysofdosing. Samples con
the concentrations of 0, 02, 1.0, 5.0, and 25.0 mg/mL. were collected at the initiation ofthe
day study (test day 6 for large volume/3-4 day mix). These samples were analyzed to determine.
‘homogeneity/concentration verification and 5-hour room temperature stability. Samples from the.
same preparation at the 0.2 mg/mL level only were collected on test day 0, after 7 days of
refrigeration. These samples were analyzed to determine re-dispersion/concentration verification
and refrigerated stability along with 5-hour room temperature stability. The refrigerated re-
dispersion/concentration verification and stability for the other levels had been established during
the mixing/stabilty study fora previous study. These data indicated that the test substance was.
homogeneously mixed, could be re-dispersed after reffigeration to the expected concentration,
and was stable in the vehicle for 5 hours afer refrigeration.

On test days 42 and 45 (3-4 day mix), concentration verification samples for all levels were
collected. Results from analysis of the dosing suspensions collected near the mid-point ofthe
study (ist day 42) for concentration verification indicated that test substance was marginally at
the targeted concentration (+ 20%of nominal). In order to investigate these results, a new large
volume preparation of the dosing suspensions was made and sampled on test day 45. The results
for these samples were lower than expected (range: -33.4% 10 66.0%of nominal) indicating a
sampling problem. Investigation of the study records showed that the correct amount of test
material was contained in the preparations but that a possible technicianerror had occurred with
the re-dispersing and sampling ofthetestmaterial o the analytical group. Du to the length of
time needed for evaluation of the samples, the preparations had already been dosed to the animals
and further sampling could not be done to define the problem with the sampling of this mix.
Therefore, due to the unexpected analytical results observed on test dy 45, the following study
changeswere implemented: 1) on test day 49 of the study, the dosing suspension preparation was.
changed to smal volume mix to be used for 1 day of dosing and concentration verification
samples for all levels werecollectedon test days 48 (notdosedto animals), 52, 56, 58, 65, and
91 (small volume] day mix); and 2) on test day 63 and 73 large volume mixes (3-4 day) vere
prepared and sampleswerecollected from all levels for evaluation of the mixing and sampling
for the study before test day 45. These preparations were not used for dosing the animals

A. Test Substance Stability
Samplesof test substance wereanalyzed near the beginning and the end of the study. These
analyses indicated that the test substance was stable over the course of the study. The average
percent of active ingredient was 99.1% £0.81 and 101.8% 2.9forthe samples analyzed on
February 15, 2002, and May 30, 2002, respectively. ©(———— reported by
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Company Sanitized. Does not contain TSCA C8



(ccc,
0-Day Oral Gavage Sul in Rats DuPont9478

-~ the sponsor to have 99.2% active ingredient. The differences in values betwee the sponsor
reported purity and the experimental data represent analytical variability.

B. Chromatography
CORY) ox th GC column as resolved pk with  eenton ime of
‘approximately 3.5 minutes. The internal standard eluted from the GCcolumn as a resolved peak.
witha retention time of approximately 3.9 minutes: Representative GC chromatogeams are
shown in Appendix A, Figures 2(a -). Test substance was not detected in theO mg/mL control.

C. Homogeneity and Stability Samples
Analytical results from dosing suspensions collected on test day -6andtest day0 and analyzed
for homogeneity and/or concentration verification and stability are shown in Appendix A, Table I
and Summary Table 1.

‘The following table summarizes the results for all homogeneity and/or concentration verification
and stability analyses.

TestDay Nominal MeasuredTMB Mean (IMB) CV'  Stabiliy”
Sample Type mg/mL mg/mL. %Nominal __(%) _% Nominal
Test Day 6
Homogeneity 0 ND — —- —

— 02 0.163,0164,0.161 LS 1 85
10 0803,0857,080 850 5 818
50 455480461 9.0 3 82.8
2 19.9%,219,22.9 86.4 7 872

Test Day 0
Stability

7Day Refrigerated ~~ 0 ND* — - —
02° 0.161,0.173 835 5 790°

= Memrestsfor thesnlysisof thetopCT),middleM),and bio (3)sples.CV. =CoeicntofVaaion
< Sumpes held hoes a roo temper.
& Denes none detect.
& Duplicece-aayssoftecipalsimplesupports he original res and arenoteoried.

Mean el for temasofdpcconcent verification sles.

‘The data for samples collected on test day -6 indicates that the test substance was homogeneously
mixed in the vehicle at all levels (C.V.’s= 1,5, 3 and 7, respectively). The test substance was at
the targeted concentration in the samples (+ 18.5%of nominal) and was stable in the vehicle
‘when held 5 hours at room temperature.

‘The data for 0.2 mg/mL sample collected on test day 0 after 7 days of refrigeration indicates that
the test substance was homogeneously re-suspended in the vehicle (C.V. = 5). The test substance
was at the targeted concentration (+ 16.5% of nominal) and stable in the vehicle when held

~ refrigerated for7 days followed by 5 hours at room temperature. The 5-hour sample analyzed at

-
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Lo 79.0% of nominal appeared to be lower than expected but this can be attributed to sampling and.
analytical variability and not stability of the test material in the vehicle.

All other concentrations in the study had been shown to be homogeneously mixed and stable in
the vehicleafter 7 days of refrigeration followed by 5 hours at 100m temperature in the
‘mixing/stability study.” The following table from this study is included.

TestDay Nominal MeasuredTMB Mean (IMB) CV. Stability”
Sample Type mg/ml. mg/ml % Nominal __ (%) __% Nominal
Test Day 4

Homogeneity 0 ND — - —
10 0.944,0.884,0.836" 88.8 6 85.4°
50 443,437,472 902 4 950
235 2227242 920 5 96.0

Test Day 11
Stability

7 Day Refrigerated’ 0 ND* — - —
10 0900,0864,0859 87.4 3 904°
50 446,444 890 0 8428
25 242,239 964 1 sat

= Mcretforthesls of the to (1,idle(Vandbao 8) samples
Samples held hus rorseperare.

¢ Denote one deste.
d Mean resiofl says ported.
© Meanresultoflanalyses reportedxcepforoneduplict epssamplewichwas lowdueto aliquot cor
Duplin concentration vesfestion samples anya except othe 1.0m/l.eve (hmageney)
Mean lt ofdupe e.cumplng fromhe origin) died spe. Orin) analysis was ower hn expected doe0
icuotmrsnoreported.
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~ D. Concentration Verification Samples
Analytical results from dosing suspensionspreparedtest days 42, 45, 48, 52, 56, 58, 65, and 91| and analyzed for concentration verification are shown in Appendix A, Table Il and Summary| Table 1.

| lhe following table summarizes the results for concentration verification analyses of the.[EE preparations for the above test days 42 and 45 (3/4-day mix), thatwere dosed to the animals.

Preparation Nominal Measured” Averge CVDay. natal mg/mL. % Nominal __%TetDay42 0. 016,069 SLs 610° 07490776 763 350 387301 78 1250° 19.4,19.1 m2 1TeswDayas 02 0.066, 0.083 315 1310 0676,0656 666 250° 220,23 452 4250 834,861 340 3= Duplitesampies pelevel were wld CV. clelaied veryloratyofmosb Mean resultof theoriginal analysis ndduplicate estsofthe gaa me.© Men result ofdplicat sampling fom the original lied spe. Opin alysis was lower tha expected duetaliquoterror nd not reored:—_~

Results from analysis of the dosing suspensions collected on test day 42 for concentrationverification indicated that test substance was marginally acceptable (-23.7%of nominal).Therefore, to investigate these results, a new large volume preparation (3/4-day mix) of thedosing suspensions was made and sampled on test ay 45. Theresultsforthese samples wereower than expected (range: -33.4% to ~66.0% of nominal) based on previously analyzedsamples for the study.

Additional work was then done to investigate whether the resuls for tes day 45 were unique tothe sampling for the analytical group. ‘This involved the preparationoftwo large volume dosesuspensions (3-4 day mixes) on test days 63 and 73 to be used only for analysis to verify themixing and sampling procedures of the large volume dose preparations. These suspensions werenot dosed to the animals. On test day 49 the dose suspensions were prepared daily for theremainder of the study. 4

—
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— ic following table summarizes the results for concentration verification analyses of theample preparations for the test days 48 (not dosed to animals), and 52,56, 58, 65,and 91 (1-day mixes) that were dosed to the animals.

Preparation Nominal Measured Average CVDay mg/ml mg/mL % Nominal __%TestDay48 02 0197,0219 1040 710 0.865, 0.948 907 650 393,390 783 1250 219,25 888 2TestDay 52 02 0.174,0.18¢ 895 a10 0:845,0895 870 450 4221416 88 1250 8523 916 4Test Day 56 02 0.167,0.189 890 910 0964, 0.950 95.7 150 441431 872 2250 28,214 8.4 4TestDay58 02 0.174,0150 810 1010 0.945, 0937 94.1 150 4484.17 86.5 5250 225,221 892 1Test Day 65 02 0159,0150 75 410 0.832,0898 865 5— 50 432,440 872 1250 208,205 826 1TestDay91 02 0.162,0.165 820 110 0.760°, 0863 812 °50° 3963.90 786 1250° 199,187 72 4‘+ Duplicate samplesper evelwreanalyzed.C.V. caeuled1verifyifortofmire,b Suspensions not dosed to animals.© Mean resultofthe original analysis and duplicate reanalysis ofthe original sample.
Because of the resus from test day 45, samples were collected from the daily mixes to verifyconcentration on est day 48 (notdosedto animals), 52, 56, 5, 65, and 91. With the cxcoptionof four samples, results from these analyses indicated that the dosing suspensions were at thetargeted concentrations ( 20% of nominal). On test day 48, the result for the 5.0 mg/mL levelvas marginally acceptable at 78.3% of nominal. On test day 65, the result for the 0.20 mg/mL.level was marginally acceptable at 77.5%ofnominal. On testday91, theresultforthe50 mg/mL and the 25.0 mg/mL levels were marginally acceptable at 78.6% and 77.20% of‘nominal, respectively.

—~
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Based on the statistics (mean % of nominal) for all samples analyzed forthedaily mixing, it can— Be concluded that the dosing suspensions contained the targeted amount OR5 the period from test day 48 (not dosed to animals) unl the end for the study.The following table shows the mean %of nominal for ll analyzed samples at each concentrationforthe daily preparations and the average of the mean % of nominal, with the SD, and the CVbased on this average for ll the levels analyzed.
Statistics for all Samples Analyzed for Small Volume Mix (1-day)
Nominal Mean
mg/mL % Nominal

0 po
020 872
10 892
50 836
2s 863| Mean: 866

sD £23
—_— 3%

On test day 63 and 73, dose preparations (3-4 dayflarge volume)wereprepared butusedonly forverification of mixing and sampling procedureson the large volume dose preparation. Thesesuspensions were not dosed to the animals.
= The following table summarizes the results for concentration verification analysis for thesepreparations.

Preparation Nominal Measured Aversge CV.Day mg/mL mg/mL % Nominal __%| TestDay63 02 0.190,0.192 955 1
10 0.784,0.792 788 1
50 412,408 820 1
250 230,214 8838 5

TestDay73 . 02 0.176,0.155 8238 9
10 0.980,1.03 1010 4
50 457,460 918 04

250 233,244 956 3Dolssamplespr levelwer myeCV.ecgveySnore ofme
‘With the exception of one sample, results from these analyses indicated that the dosingsuspensions were at the targeted concentrations (= 20% of nominal). On test day 63, the resultfor the 1.0mg/mL level was marginally acceptable at 78.8% of nominal. Neitherofthesepreparations were dosed to the animals but the results were used as statistical data along with theresults from the previously dosed large volume preparations (est days 6, 42, and 45) t showthat the dosing suspensions contained the targeted amount of test substance before test day 45

-
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and that the results for that day were due to technician error while samplingfor the Analytical~ group.
Based on the statistics (mean % of nominal) for all samples analyzed for a 3-4-day preparationzze volumo) it canbeconcluded that the dosing suspensions contained the targeted amount ofrr the period from the initial sampling (test day -6) for the studyuntil test day 45. “The following table shows the mean % of nominal for all analyzed samples ateach concentration and the average of the mean %of nominal, with the SD, andthe CV based onthis average for althelevels analyzed. Included are the two preparations (test day 63 and 73)that were not dosed to animls but prepared only to evaluate the mixing and sampling process.
The table includes results (x) with test day 45 and (b) excluding test day 45.
Statistics for all Samples Analyzed for Large Volume Mix (34-day)Nominal Mean
mg/mL. % Nominal
@
0 —

020 758
10 sL5
50 780
25 764

Mean: 79—~ SD 26
| cv 3%

®)
| 0 —
| 020 853

10 83
50 862
25 £0

Mean: 859
sp 20.8
cv 1%EE

The statistics for the large volume dose preparations with the exclusion of the test day 45 indicatethatthe samples wereatthe targeted concentrations having a mean %of nominal 85.9%4.0.8.anda CV of 1%. Although the statistics based onal large volume preparations are marginallyacceptable with the inclusion of test day 45 (77.9% of nominal), the tet cay 45 sample analysisshould not be considered as partofthe dose verification samples for the study and should beexcluded from these statistics because: 1) previous analysis on large volume mixes indicated noproblem; 2) the study notebook dose preparation sheet shows tha the correct amountoftestsubstance was present at each dosing level for the preparation, and 3) subsequently, that insampling and analyzing the two large volume preparations after test ay 45 (test days 63 and 73),the test material was dispersed properlyandat the targeted concentrations.—~
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- Test substance was not found in the 0 mg/mL. samples.

E. Discussionof Results
| Based on the statistics (mean %of nominal)forall sample sets analyzed for the study and dosed0 the animals, it can be concluded that the dosing suspensions contained marginally the targetedamount (& 20% of nominal)o ith test day 45 included and the targetedamount (+ 20% of nominal)o ith test day 45 excluded. The followingtable showsthemean % of nominal for all analyzed samples at each concentration and theaverage of the mean % of nominal, with the SD, and the CV based on this average for al thelevels analyzed (a) including test day 45 and (b) excluding test day 45.

Statistics for all Samples Analyzed and Dosed to Animals
Nominal Mean
mg/mL. % Nominal
@
0 —

020 774
10 841
50 799
25 783

Mean: 799
SD 29

=~ oa
®)0 —
020 83.1
10 865
50 849
2 849

Mean: 848
SD il4
ov 2%

F. Analytical Conclusion
Results from the analysis ofthe oi s:pensionspriorto the studystart, at the initiation of the study, forthe daily dose preparations afte est day 45, and includingthe additional large volume dose preparation on test days 63 and 73 (not dosed to the animals)indicated that the test substance was homogeneously mixed, at the targeted concentrations andstable in the vehicle under the conditions ofthe study. Furthermore, thestudyrecords indicatethat the correct amount of test substance was contained in the test day 45 dosing suspensions.‘Taken together, these data point to a problein nique to the analytical samples that were collectedon test day 45.

~ .
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~~ IN-LIFE TOXICOLOGY

A. Dosage Data
(Tables 2-3, Appendix B)

| Rats were dosed with suspensions o 0.5% aqueous methylcellulose,prepared at concentrations of 0, 0.2, 1, 5, and 25 mg/mL, designedto deliver the targeted dove ofietaiganc a dosing vole ofS mikgby weigh. Th quay oGERRYies to each rat was calculated, based on the most recent body weight for cachrat, and Subsequently rounded by a computer program,
| The rangeofmean daily dose volumes administered to malerats was 1.2-2.9 mL for the controlgroup, 1.2-2.8mLfor the | mg/kg/day group, 1.2-3.0 mLforthe S mg/kg/daygroup, 1.2.3.0 mL.forthe25mg/ke/daygroup, and 12-28Tlforthe125 mg/kg/day group. The range ofmean| dailydose volumes administered tofemalerats was 0.9-1.5mL for thecontrol group, 0.9.1.5 mL.| forthe 1 mg/kg/day group, 0.9-L.5mLfor the 5 mg/kg/day group, 0.9-1.6mLfor the25 mg/kg/day group, and 0.9-1.6mi for the 125 mg/kg/day group.

B. Mean Body Weights and Body Weight Gains(Tables 4-7, Figures 1-2, Appendix C)
here were no tetsubstance: elated, toxicological significant alerations in mean body weight—~ or body weight gain observed in any of the male or female dose groups. Significant decrements0140 and 51%, respectively, occurredin themean body weigh gain of the 25 and 125 mg/kg/daymale groups during the 63-70 test day interval, while a significant increase occurred for the125 mg/kg/day male group during the 7-14 day interval. For the 49-56 day interval, significantincreases in mean body weight gain were observed forthe and 25 mg/kg/day male groups, Ontest day 77, ail animals n the high-dose male and female dose groups were placed on groundchow becauseof test substance-induced alterations to th teeth. Once placed on ground chow,males in the 125 mg/kg/day group had a significant increase in mean body weight gain for the84-91 test day interval. The overall (0-91 day interval) mean body weight gain ofmale rats,however, was similarto control across all dose levels. Overthecourseofthe three-monthrecovery period, satistcally significant increases in mean body weight gain occurred for the125 mg/kg/day male group. Overall mean body weight gain for the three-month recovery periodfor the 125 mg/kg/day male group was significantly increased 36% compared to contr].

During the 77-84 tes day interval, females in the 125 mg/kg/day dose gfoup had a significantincrease in mean body weight gain following their placement on ground chow. For the overallinterval (0-91 days), the mean body weight gain for females was similar to control across ll doselevels. A significant increase in mean body weight gain occurred for the 25 mg/kg/day female.group during the 154-161 test day interval. Statistically significant increases and decraases fnmean body weight gain also occasionally occurred over the three-month recovery period for the125 mg/kg/day female group; however, the mean body weight gin fo ll female dose groupswes similar to control for the overall recovery interval.—
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—_ C. Food Consumption and Food Efficiency

(Tables 8-11, Appendix D)
There were no test substance-related, toxicologically significant alterations in food consumptionobserved in anyofthe maleor female dose groups. Forthe 98-105 and 105-112test dayintervals, males in the 125 mg/kg/day three month recovery group had statistically significant andTower food consumptionof 9 and 10%, respectively. Overall (91-182 day interval), however,food consumption for the 125 mg/kg/day male three-month recovery group was similar tocontrol.

‘There were no test substance-related, toxicologically significant alterations in mean daily foodefficiency observed in anyofthe male or femaledose groups. Malerats in the 125 mg/kg/day‘group had several incidencesofsignificantly higher mean daily food efficiency compared tocontrol over the courseofthe study except during the 63-70 day interval in which significantlylower (59% compared to control) mean daily food efficiency was observed. Males in the25 mg/kg/day dose group also had a significantly lower mean daily food efficiency of 42%during the 63-70 test day interval. Following the replacement of pelleted chow with groundchow on test day 77 for the 125 mg/kg/day male group, a significantly higher mean daily foodefficiency was observed for the 84-91 day interval. For the 0-91 day study interval, however,‘mean daily food efficiency for male rats was similar to control, while for the overall three-monthrecovery interval, mean daily food efficiency was significantly increased 26% compared tocontrol for the 125 mg/kg/day male group.
—~ Female raisin the 125 mg/kg/day group had significantly lower (60%) mean daily food efficiencyduring the 63-70 day inierval. Following the replacement of pelleted chow with ground chow oni test day 77 for the 125 mg/kg/day female group, a significantly higher mean daily food efficiency| ‘was observedforthe 77-84 day interval. Overall mean daily food efficiencies for test-substance,| treated female groups, however, were similar to control. During the three-month recovery (test| days 154-161), females in the 125 mg/kg/day group had a significant increase inmeandaily foodefficiency; however, for the overall three month recovery interval, mean daily food efficiencywas similar to control.

D. Clinical Observations and Mortality
(Tables 12-17, Appendix E-F)

A testsubstance.related, oxicologically significant increase in the incidence of striated tecth wasobserved in the 125mg/kg/daymale and female dose groups. In addition, there was an increasein tooth clipping required for both males and females in the 125 mg/kgldaydose group.
No test substance-related ophthalmological signsoftoxicity or effects on survival were observed.

~
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~~ E. In-Life Toxicology Conclusions
| Under the conditions of this study, the NOEL for in-life toxicology parameters (body weight,| body weight gain, food consumption, food efficiency, and clinical signs of toxicity) was| 25 mg/kg/day for both males and females based on the increased incidence of striated teeth| observed in male and female rats administered 125 mg/kg/day.

NEUROBEHAVIORAL TOXICOLOGY

A. Sensory Function Evaluations
1. Forelimb Grip Strength

(Table 18-19, Figures 3-4, Appendix G)
‘There were no testsubstance-related effects on forelimb grip strength in males orfemales administered any dosage— xthe baseline evaluation,females in the 5 mg/kg/day group had significantly mereased forelimb grip strength. However,since administration of the test material had not been initiated, this statistical difference was nottest substance related. There were no statistically significant differences for males administeredany dosage of the test material.

2. Hindlimb Grip Strength
rm (Table 18-19, Figures 5-6, Appendix G)

There were no test substance-related effects or statistically significant differences in hindlimb7 strength or ithe males or females administered any dosage of GY
3. Sensory Function Observation

(Table 20-21, Appendix H)
There were no test substance-related changes or statistically significant differences in‘neurobebavioral parameters in malesor females administered any dosageoA

B. Motor Activity
(Tables 22-25, Figures 7-10, Appendices 1-7) .

There were no test substance-related effects on durationofmovement or number of movementsfor males or females for any dosage ofSRRDin the third 10-minuieinterval for the baseline evaluation, males in the 1 mg/kg/day group had significantly higherduration of movement compared to the control value. During the fourth 10-minute interval of thebaseline evaluation, males in the 1, 5, 25, and 125 mg/kg/day groups had significantly higherdurationofmovement compared to the control value. During the fifth 10-minute interval of thebaseline evaluation, males in the 5 mg/kg/day group had significantly higher duration of
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—_ movement compared tothe control value. However, since administration of the test material hadnot been initiated, these statistical differences werenottest substance related.

During the fifth 10-minute interval for the 13-week evaluation, duration of movement for25 mg/kg/day males was significantly lower compared to the control value. However, sincedurationofmovement was similar to control for 125 mg/kg/males, the statistically lower value| for the 25 mg/kg/day males was not considered to be test substancerelated.
| During the fourth 10-minute interval for the baseline evaluation, number of movements for 1, 5,| and 25 mg/kg/day males was significantly higher than the control value. In addition, during the| fifth 10-minute interval or the baseline evaluation, number of movements for 5 mg/kg/day maleswas significantly higher than the control value. However, since administration of the test‘material had not been initiated, these statistical differences were not tet substance related.

Total number of movements and the number of movements during the fifth 10-minute interval ofthe 13-week evaluation were significantly lower for 25 mg/kg/day males compared to the controlvalue. However, since number of movements for 125 mg/kg/day males was similar to control,these statistical differences were not considered to be test substance related. Number of‘movements for 125 mg/kg/day males during the fourth 10-minute interval for the 13-weekevaluation was significantly lower compared to the control value. However, since the totalnumber of movements was similar1 the control value, the statistically lower value for125 mg/kg/day males was not considered to be test substance related.
There were no statistically significant differences for females administered any dosageof the testmaterial.

C. Neurobehavioral ToxicityConclusions
Under the conditionsofthe study, the NOEL for neurobehavioral parameters was 125 mg/kg/dayof ‘males and females, the highest concentration tested.

CLINICAL PATHOLOGY

A. Hematology/Coagulation
(Tables 26-29, Appendix K)

‘There were no adverse changes in hematologic parameters in male or female rats at either timepoint during treatment. The following statistically significant changes in mean hematologicparameters were considered to be non-adverse.
+ Red coll mass (red cell count, hemoglobin, hematocrit) was minimally decreased in malesand females dosed with 125 mg/kg/day (at both time points during treatment, variablestatistical significance for males) (Clinical Pathology Text Table 1). Decreased red coll masswas associated with regeneration of red cells (increased reticulocytes) in males (statistically

I~ significant only at 125 mg/kg/day, test days 48 and 93) and females (statistically significant at
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—_ test day94only). Increased reticulocytes resulted in increased red cell distribution width and
‘mean cell volume (variable statistical significance). However, histologically, there was no
increase in extramedullary hematopoiesis.

Red cell counts (males) and hematocrits (females) were minimally but statistically decreased
| in rats dosed with 25 mg/kg/day. These changes were sometimes associated with minimal

increases in red cell distribution width and mean cell volume (variable statistical
significance).

In addition, minimally increased changes in red cell morphology (acanthocytes) were presentin males dosed with 25 or 125 mg/kg/dayatboth time-points during treatment.

‘The above changes in red cell parameters were considered to be related to treatment, andindicate minimally increased red cell umover. However, due to theminimal natureofthecliangss,deywere considered {o be ion-adverse. After approximately 90 daysofrecovery,red cell mass parameters, reticulocytes, red cell distribution width, and mean cell volume| were similar to control group valuesofras previously dosed with 125 mg/kg/day.
+ Minimally increased mean corpuscular hemoglobin in males dosed with 125 mg/kg/day at

test day 93 was considered tobe possibly related to treatment, but was considered to be non-adverse because minimal increases in mean corpuscular hemoglobin are not associated withadverse effects. Afier approximately 90 days of recovery, mean corpuscular hemoglobinconcentrations were similar to control group values of ras previously dosed withI~ 125 mg/kg/day.

The following statistically significant changes in mean clinical chemistry parameters were
considered to be non-adverse because they were unrelated to dose andlor occurred only at three‘months post dosing:

+ Minimally and transientlydecreased reticulocytes infemalesdosed with 25 mg/kg/day attestday 49.

+ Minimally increased basophils in females previously dosed with 125 mg/kg/day after
approximately 90 days of recovery.

~
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—_ Clinical Pathology Text Table 1
Red cell mass parameters and reticulocytes (expressed as a percentofcontrol group mean)*i Mies Females
Dossge(mghgday: 1 5 25 125 1s as ns| Test Day
RBC 4gag 99% 98% 95% 93% 8H 98% 9% 9%

oye 100% 91% 95% 91% 100% 102% 95% 93%
B= - - 9% = 0%HGB gag 101% 100% 98% 96% 9% 99% 96% 91% .904 100% 98% 98% 94% 102% 102% 95% 94%
J EE 1 “= iwHOT guy 100% 100% 97% 96% 9%% 99% 96% 91%oes 101% 9% 08% 95% 101% 102% 9% 94%
B= = = a = o-ooARET ggg 97% 1% 113% 123% 8% 9% as% 94%394 92% 108% 112% 126% 9%% 110% 99% 125%
8 ~~~ 105% - =- 0mSaisie significance dicatedbySWTaiaedbe

I~ B. Clinical Chemistry
(Tables 30-31, Appendix K)

Therewere no adverse changes in clinical chemistry parameters in male or female rats. Thefollowing statistically significant changes inmeanclinical chemistryparameterswere nottoxicologically significant (i. not adverse) or not related to exposure to test substance:
+ Alkaline phosphatase activity was minimally and transiently increased in malesdosedwith125 mg/kg/dayat testday 48. Attheendofdosing (testday 93), alkaline phosphataseactivity was moresimilartocontrols, although it was stillminimallyincreased (notstatistically significant). Increasedalkalinephosphatasecan bedue(0induction by axenobiotic compoundorcan be due to increased biliary pressure. In this study, males dosedith 125 mg/kg/day had both increasedliverweights and histologic evidence of hypertrophy,but noevidenceofcholestasis. Therefore, in this study, increased alkaline phosphataseactivity was probably due to induction by the test substance. Increased alkaline phosphataseactivity was considered to be non-adverse because minimally incredsed alkaline phosphataseis not associated withadverseeffects.Afterapptoximately90daysofrecovery, alkalinePhosphatase activities were similarto control group values in rat previously dosed with125 mg/kg/day.
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+ Cholesterol was mildly increased in females dosed with 25 or 125 mg/kg/day (variable

statistical significance) at testdays49 and 94 (group means were 136% to 139%ofcontrol
‘group means). Although this change was likely due to treatment, mildly increased cholesterol
does not result in adverse events. Therefore, this change was consideredtobe non-adverse.
After approximately 90 days of recovery, cholesterol concentrations were similar to control
‘group values in females previously dosed with 125 mg/kg/day.

+ Triglycerides were mildly decreased in males dosed with 125 mg/kg/day attest days 48 and
93 (49 and 48% of control groupmeans,respectively). Mildly decreased triglycerides were
considered to be related to treatment; however, mildly decreased triglycerides are not
associated with adverse effects, and therefore were considered non-adverse. After
approximately 90 days of recovery, triglyceride concentrations were similar to control group
‘values in males previously dosed with 125 mg/kg/day.

+ Total protein was mildly increased due to increased albumin in males and females dosed with
125 mg/kg/day at days 48/49 and 93/94. Mildly increased total protein and albumin
concentrations were likely due to treatment, but were considered to be non-adverse because
‘mild increases in these parameters are not associated with adverse effects. After
approximately 90 days of recovery, protein concentrations were similar to contol group
values in rats previously dosed with 125 mg/kg/day.

| + Calcium was increased in females dosed with 125 mg/kg/day at test day 94. The increased
calcium was consideredtobe secondary to increased albumin. Calcium exists in serum in

~~ two forms, either bound to albumin or unbound (“ionized” calcium). Ionized calcium is the
‘physiologically active form and is tightly regulated. Increases in albumin are necessarily
associated with physiologically appropriate increased bound calcium, with resultant increased
total calcium. However, ionized calcium is unaffected. Therefore, this change was
considered to be non-adverse. After approximately90 days of recovery, calcium
‘concentrations weresimilarto control group values in rats previously dosed with
125 mg/kg/day.

+ Phosphorus was minimally increased in males dosed with 125 mg/kg/day at testday48 and
93, and at the end of recovery (test day 183). Increased phosphorus was possibly due to
treatmentattestday48and 93, butwas likely to be unrelated to treatment attestday 183
(after three monthsofrecovery). Increased phosphorus is of toxicologic significance when it
is associated with evidenceofdecreased glomerular filtration rate,butmay also be affected
by extrarenal factors. In this study, other indicators of glomerular filtration rate (urea
nitrogen and creatinine) were uriaffected by treatment. Anatomic pathology changes included
increased kidney weights associated with renal tubular hypertrophy; these changes were not
‘present after three months of recovery. However, these anatomic pathology changes are not
expected to result in decreased glomerular filtration rates. Therefore, the minimally increased
phosphorus was considered to be non-adverse.
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 ......o.,50-Day Oral Gavage Stuy in Rats Dupon.9478eeowenThe following statistically significant changes in mean clinical chemistry parameters were~~ considered to be non-adverse because they were unrelated to dose andlor ‘occurred only at three‘monthspost.dosing:
| + Decreased bilirubin in males dosed with 1 mg/kg/day a test days 48 and 93+ Decreased cholesterol in males dosed with 25 mg/kg/day at est day 48+ Increased urea nitrogen in males dosed with 25 mg/kg/day at test day 93+ Decreased urea nitrogen and creatinine in males previously dosed with 125 mg/day atrecovery test day 183

+ Decreased cholesterol in males dosed with 1 mg/kg/day at test day 93

C. Urinalysis .(Tables 32-33, Appendix K)
MISTOSCOPIEaria SValiation had lower priority than other urine tests. Afterother tests werecompleted on day 94, some females had insufficient urine for microscopic observation.Although n0treatment. elated changes vere present in the samples evaluated, there were too few| opecimens to make unequivocal determinations. For her time-points and for malesat test day| 93, there were no adverse changes in urinalysis parameters. The following statisticallySignificant changes in meanor individual urinalysis parameters were considered to be pon.adverse.

+ Urine volume was increased in males dosed with 125 mg/kg/day at test day 93. Increased—~ urine volume can be due to primary increased urine production, or can be secondary toihereased water consumption. The causeof increased urine production i this study was notdetermined. These changes correlated with anatomic pattiology findingsofincreasadKidneyweights and renal tubular hypertrophy which were considered to be non-adverse (seodiscussion under Microscopic Findings). Increased urine production in the absence ofalterations in other renal parameters (serum urea nitrogen, serum creatinine, or adverhistologic changes in the kidney)i considered to be non-adverse. After approximately 90daysofrecovery, urine volumes were similar to conrol group values in ats previously dosedwith 125 mg/kg/day.
+ Decreased wine ketone concentrations were presentin malesdosed with 125 m/kgday attest day 93. These decreases were likely secondary to increased urine volumes, sng ayeseconsidered (0 he non-adverse. After approximately 90 days of recovery, urine ketoneeoncentations were similar to control group values in ats previously dosed with125 mg/kg/day. .

—~
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- D. Plasma and Urine Fluoride

(Tables 30-33, Appendix K)
Plasma fluoride was increased in males dosed with 125 mg/kg/day, and in females dosed with
25 or 125 mg/kg/day at test day 93/94 (not statistically significant in females dosed with25 mg/kg/day). After approximately 90 days of recovery, plasma fluoride concentrations were.
similartocontrol concentrations for males and females previously dosed with 125 mg/kg/day.

Urine fluoride was increased in males and females dosed with 5, 25, and 125 mg/kg/day at testday 93/94 (not statistically significant in females dosed with 5 mg/kg/day). After‘approximately
90 daysofrecovery, total urine fluoride amounts were approximately 3 times greater than
controls in males previously dosed with 125 ‘mg/kg/day, but only ‘minimally greater than controls
in females.

Increased plasma and urine fluoride indicates exposure to and metabolismof 2 fluoride-containing compound. The presenceof fluoride after 90 daysofrecovery indicates continued| ‘metabolism of the test substance.

Clinical Pathology Text Table 2:
Plasma fluoride (expressed as mean and as percentofcontrol group mean)*

Parameter Sex  TestDay im mv. p7a%3 viv XX
0 1 5 25 125l~ mglkelday mefkg/day mg/kg/day mg/kg/day mg/kg/day

PFLU (ug/ml) Males 93 01 0.1 0.1 0.1 04We 0% wn dewo TRE aA| PFLU (ug/mL) Females 94 0.1 01 0.1 02 05| - 100% 100% 200% 500%
|

- - - - 100%Foe ws sw nas ae 0Tae wm em 22
> Loan FEUFLU (ug) Females 94 6 57 14.1 88 702.6Dm Me em

TR 12%
B. Clea ahologyConclusions
In conclusion, here were no adverse effects, measured by clinical pathology ‘parameters, in ratsdoseviRIcscs vy 153 mo. ie210|—- rats dosed with > 25 mg/kg/day included decreases in someredcell mass parameters along with
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~ regeneration (increased reticulocytes), increased serum cholesterol (females only) and increasedserum phosphorus (males only). Additional treatment.related changes in clinical chemistryobserved in rats dosed with 125 mg/kg/day included transiently increased alkaline phosphatase(males only), decreased wiglycerides, increased total protein and albumin, and increased calcium(females only). For urinalysis parameters, males dosed with 125 mg/kg/day had increased urinevolume and decreased urine ketone concentration.

Treatment-related changes in fluoride measurements included increased plasma fluoride in malesdosed with 125 mg/kg/day, and in females dosed with > 25 mg/kg/day (variable statisticalsignificance). Urine fluoride excretion was increased in males and females dosed with25 mg/kg/day (variable statistical significance),
Noneofthe above changesareexpected to be adverse. Therefore, underthe conditions of thisstudy and for the clinical pathology parameters measured, the NOEL was 125 mg/kg/day for‘males and females, based on the lackofadverse effects at any dose.

BIOCHEMICAL MEASUREMENTS

A. Biochemical Measurements
(Table 34-35, Appendix L)

| ‘The rate of hepatic B-oxidation, a measureofperoxisome proliferation, was determined in a—~ subchronic oral toxicity study wits ‘male and female rats afterapproximately 10 or 90 days of test substance administration or following a three-month recoveryperiod.

At the 10-day, 90-day, and 3-month recovery time points in male ats, the ateof hepatic p-oxidation was statistically significantly increased at 125 mg/kg/day (163, 166 and 133% ofcontrol, respectively). At the 10-day and 90-day time points, the increases in hepatic p-oxidationactivity at 125 mg/kg/day in male rats were accompanied by increases in relative liver weights(133 and 152%ofcontrol, respectively). At the three-month recovery time point, the relative.liver weights had returned to control levels.
Atthe 10-day time point in female rats, the rate of hepatic B-oxidation was statisticallysignificantly increased at 125mg/kg/day (131%ofcontrol). At the 90-day time point, the rate ofhepatic B-oxidation was statistically significantly increased at 25 and 125 mg/kg/day (116 and152% of control, respectively). Hepatic B-oxidation retumed to contro evesa the three-monthrecovery time point. At the 10-day time point, the increase in hepatic P-oxidation activity at125 mg/kg/day was accompanied by an increase in relative liver weight (132% of control). Atthe 90-day time point, the increasesin hepatic B-oxidation activity at 25 and 125 mg/kg/day wereaccompanied by increases in relative liver weights (112 and 145% of control, respectively), Atthe three-month recovery time point, the relative liver weights had retumed to control levels.

—~
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—~ B. Biochemical Measurements Conclusions

‘Under the conditions of this suc (I amild inducer of hepaticperoxisomal f-oxidation in male and female rats. At concentrations of 125 mg/kg/day in malesand 25 mg/kg/day in females, changes in th rate of hepatic peroxisome proliferation wereconsidered t0 be test substance-related effects. At the three-month recovery time point, the rate.of hepatic peroxisome proliferation was stil slightly increased at 125 mg/kg/day in males, but -hid retumed to control levels in female rats.

ANATOMICAL PATHOLOGY
A. Mortality

(Appendix N)
There were no test substance-elated deaths. One male rat (animal number654949)andonefemale at (animal number 655071) from the control group were accidentally killed on study days| 183 and 19, respectively.

B. Organ Weight Data
(Tables 36-37, Appendix M)

Test substance-related and/or statistically significant increases, compared to controls, in iverweight parameters were present in 25 and 125 mg/kg/day males and females sacrificed at the end~ of the exposure period. Liver weight parameters were not significantly increased in males orfemales in the 125 mg/kg/day three-month recovery group (there were no recovery groups inintermediatedosedgroups). In 125 mg/kg/day exposuregroupmale ats, increased liver weightcorrelated with microscopic hepatocellular hypertrophy (see discussion under MicroscopicFindings).
Test substance-related and/or statistically significant increases, compared to controls, in one ormore kidney weightparameters were present in 25 and 125 mg/kg/day males and femalessacrificed at the end of the exposure period. Kidney weight parameters were not significantlyincreased in malesorfemales in the 125 mg/kg/day three-month recovery group (therewere 30recovery groups in intermediate dosed groups). In male rats increased kidney weights correlated‘with microscopic twbular hypertrophy in the 25 and 125 mg/kg/day groups sacrificed at the endof the exposure period (see discussion under Microscopic Findings).
There were no other test substance-related organ weight effects. All other statistically significantorgan weight changes in exposure and recovery groups were considered spurious and notbiologically significant. “These changes included decreased adrenal gland weight relativetobodyweight in 1 mg/kg/day female rats sacrificed at the end of the exposure period and decreased.heart weight relative tobodyweight in the 125 mg/kg/day three-month recovery group females.In 125 mg/kg/day three-month recovery males, absolut, relative to body weight, and relative tobrain weight thymus weights were increased; However, no test substance-related microscopicchanges were present.

—
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|. C. Gross Observations
(Tables 38-39, Appendix N)

| Gross observations noted were sporadic across groups and were not est substance related.

D. Microscopic Findings
(Tables 40-45, Appendix N)

Testsubstance-elated microscopic findings werepresent in iver, kidneys, thyroid gland, andteeth from male rats and in kidneys from female rats.
Anatomical Pathology Text Table: Tncidences and Average Lesion Gradesof TestsubstanceRelatedMicroscopic Findings In Male and Female Rats

Dose (mg/day: 0 1 5 2 5
Males: 90-Day ExposureLiver: ©Hypertrophy, hepatocellular VICEO' M000) 01000 01000) 101006)Necrosis. focal 0000 01000) MOA) 51000) V0

Kidneys:
Hypertrophy, tubular 0000) 01000 0000 9000) 101000
Thyroid gland:
Aleation,colloid MOCO WOMH MOM) 100000) M003
Teeth:
Depeociuion. ameloblasts 0) 010000) 010 00) M1000) 01000 10016)

Males: Three-Month RecoveryLiver:
Necross,focal way Na Na NA 0a
Thyroid gland:
Aleratin, colloid mos Na NA NA wae
Teeth:
Degeneration, ameloblass bose) ~~ 010000) NA NA NA 21000)

— Females: 90-Day ExposureKidneys:
Coronicprogesivencphiopatty 21110) 2100.0) MOO) ~ 3000 010)

Females: Three-Month RecoveryKidneys:
Chronicprogressive nephropathy 5/9 1.0) Na Na NA 100.4+ Numerator niates incidenceof is with microscopic lesion. Denrsinator indicts umber of irv.b. Number in parentheses indicates average severityof ion.NA Tissue not available because there were no termediaterecovery groups.
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—......Toxicity |90-DayOral GavageSlyinRats Dupont9478| —_ Focal hepatocellular necrosis accompanied by & minimal inflammatory response was presentin25 and 125 mg/kg/day male 90-day exposure groups. In addition, the incidence ofhepatocellular| Docrosisin 125 mg/kg/day three-month recovery males was increased when compare to re.| om Group: The singe occurenceof hepatocellular necrosis in males at$ mg/kgday wasOSL key no test substance: elated sinc ths lesion can occur spontaneously in continanimals. Focal liver necrosis was considered to be oon. substance-related adverse finding in25 and 125 mg/kg/day male rats
Hepatocellular hypertrophy was present in 125 mg/kg/day males sacrificed at the end of theFemmes period. Inthreemonth ecovery male rat previously dosed with 125 mg/kgidayhepatocellular hypertrophy was not present and appears to be reversible.Microscopically,Sepatocellular hypertrophy was characterized by an increased amount of finely aratecosinophilic cytoplasm within hepatocytes. Thus, hepatocellular hypertrophy (sndth associatedease in liver weights) was considered a test substance.telated physiologie responses‘metabolism ofa xenobiotic and not biologically adverse, 672529
est substance-related tooth lesions in 125 mg/kg/day exposure group male ats consisted ofdegeneration andlor disorganization ofenamel organ ameloblas cll. This lesion was soryident in the upper incisors of the evel 1 (anterior) nose section. Following atreesvenSot etoblastic degeneration/disorganization was ill present in male ais previouslydosed with 125 me/kg/day. This toot lesion i similar 10 lesions seen with fluorine osjeacsand is considered adverse.”

—~ In the thyroid gland, the incidence andlor relative degre ofaltered colloid was increased inmae in all dosed groups atthe endo th 90-day exposure period. Following thethesesaonthTecovery period, severity and incidenceof altered colloid were increased in males at135 mekeday when compared to controls. The diagnosis of “alteration, calloc was usd forfo changes characterized by stippled, granular, clumped, andlor diffusely basophils ofinc,level grading scheme was applied based on an estimate of the percentage offone gomined atered colloid. A grade of 1 was applied when 1 follicleto bout 25% of the fogieiesore involved, with grades 23, and 4 applied for each 25% increase in follicular pvchrunsih size, density or staining inensityofsippls, granules, clumps, or diffuse basophils menindividual follicles did not impact the grading,
‘Altered colloid described as clumped or granular has been reported to occur spontaneously in‘Sprague-Dawley rats with increasing incidence comelating to increasing age.“ Because alieredcolloid occurs spontaneously in healthy Sprague-Dawley rats, and since here were yy sgoe eroscopic alterations in the thyroid gland, altered colloid, although likely tes: substanrelated, was not considered adverse.
Th incidence of chronic progressive nephropathy was increased in 125 mg/kg/day90-day{xposure females when compared to controls. Incidence and severity of this lesion were{ncreased in 125 mg/kg/day female at thre months recovery when compared to conan, ThisJeslon appears to progressafer cessationof test material exposie and i considered squares

—
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— Renal tubular hypertrophy was present in 25 and 125 mg/kg/day male rats sacrificed at the end ofthe exposure period. This change was not observed in male rats sacrificed after thethree. montrecovery period and appears to be reversible. Microscopically, tubular hypertrophy wascharacterized by increased eosinophilic staining of cortical tubule epithelium and a sightincrease in cell height. Cortical tubule epithelial cells appeared to contain more granularcytoplasmic material the cortical tubules cto rats. Tubular lumina of hypertrophied| tubules were slighily smaller then those in contro rat kidneys. Tubular hypertrophy was notassociated with other histomorphologic evidence of renal damage, and renal clinical pathologyparameters indicativeofrenal toxicity were not present (see clinical pathology section).Increased kidney weights occurring absent correlative evidenceofrenal toxicity commonly occurin toxicology studies and may representa physiological response to high doses of test‘material.®” Thus, increased kidney weights and the associated renal tubular hypertrophy wereVikely test substance.related; however, these changes were not considered adverse but most likelyrepresenta test substance-related physiologic response.

All other microscopic observations notedareknown to occur spontaneously in rats of this strainand age and were not present in adoseresponse fashion in ether incidence or severity.

E. Anatomical Pathology Conclusions
Exposure to 125 me/kg/day of the test substance for approximately 90 days produceddegenerationy/disorganization of enamel organ ameloblast cells in male rats. Ameloblasticdegeneration/disorganization was not reversibleafte three months recovery. Increased incidenceand severity ofchronic progressive nephropathy in 125 mg/kg/day female recovery rats was.considered test substance related and biologically adverse. Focal hepatic necrosis was prosent in90-day males at 25 and 125 mg/kg/dayand in three-month recovery males at 125 mg/kg/day.This lesion was considered test substance related and adverse. The incidence andlor severity ofaltered colloid in thyroid glands of male rats increased beyond control level as the dose.increased; however, since there were no other microscopic alterations present tis finding wasnot considered adverse.

Increased Liver weights were present in males and females at 25 and 125 mg/kg/day. Theincreased liver weights correlated with microscopic hepatocellular hypertrophy in males at125 mg/kg/day. Hepatocellular hypertrophy was reversible in males followingthree.monthsrecovery. These liver changes were considered to representa physiologic response to.‘metabolism of a xenobiotic and thus were not considered to be adverse. Increased kidneyeights were present in 25 and 125 mg/kg/day males and females. In males, these Kidney weightchanges correlated with microscopic renal bular hypertrophy. The increased Kidney weightsand renal tubular hypertrophy appeared to be reversible by three-months recovery. Increasedkidney weights and microscopic tubular hypertrophy were not associated with correlativemorphologic or clinical pathological changes and thus were not considered to be adverse.findings.

Under the conditionsofthi study, the NOEL for pathology for male ats was 5 mg/kg/day based‘on hepatic necrosis at the 25 and 125 mg/kg/day dose levels and for female rats was25 mg/kg/day based on an increased incidence and severity of nephropathy at 125 mg/kg/day.
-
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CONCLUSIONS—_

| No test substance-related mortality or alterations in neurobehavioral parameters were observed in| male or female rats. No test substance-selaed decrements in mean body weight, body‘weight| gain, food consumption,or food efficiency were observed in maleor female sats administered up0135 mohoRTstoxicologiealy significaincreases in the incidenceofstriated teeth occurred in the 125 mg/kg/day male and female doserots.
‘There were no toxicologically significant changes observed in clinical pathology parameters inrats dosed with up to 125mg/ke/day EEA stavisticaly significant mereasein the rate of hepatic B-oxidation occurred in the 25 mg/kg/day female and 125 ‘mg/kg/day maleand female groups. After the recovery period, the increased rate of B-oxidation persisted, albeitata reduced level compared to the 90-day time point, in the 125 mg/kg/dzy malegroup.
Testsubstance elated, toxicologically significant degeneration disorganization of enamel organameloblasts cells occurred in male rats dosed with 125 mg/kg/day Thistooth lesion, along with the increased incidence of striated teeth, is consistent with [ol| toxicosis.*” After three months, the degeneration/disorganization of ameloblasts persisted, at alower incidence and severity.
A test substance. related, adverse increase in the incidence and severity of focal ‘hepatic necrosiswas observed in males administered 25 and 125 mg/kg/day. An increased incidence and severity~ of chronic progressive nephropathy occurred in the 125 mg/kg/day female group that was.considered adverse. After three months of recovery, both the incidence of hepatocellular necrosisin the 125 mg/kg/day male group and the incidence and severityof chronic progressivenephropathy in the 125 mg/kg/day female group were increased compared to control,
Test-substance related and statistically significant increases in liver weight parameters werepresent in males and females administered 25 or 125 mg/kg/day for approximately 90 days. Theincreased liver weights correlated with microscopic hepatocellular hypertrophy in the.125 mg/kg/day male dose group. Liver weight changes and microscopic ‘hypertrophy wereconsidered to be a physiological adaptive response to metabolismofthe test substance and notadverse. Test-substance related and statistically significant increases in kidney weightparameters occurred in males and females administered 25 or 125 mg/kg/day. The increasedKidney weights correlated with microscopic renal tubular hypertrophy in the 25 and125 mg/kg/day male groups only. However, no correlative microscopic or clinicalpathologicalevidence of renal toxicity were present. Therefore, kidney weight changes and‘microscopictubular hypertrophy were not considered adverse findings. Altered colloid, a commonspontaneous finding in rats, was increased in incidence and/or severity in treated male.groups.‘This change was not associated with other findings in the thyroid gland and was also notconsidered an adverse finding. After the three-month recovery period, increased liverweightparameters and hepatocellular hypertrophy (males only) were no longer observed in the125 mg/kg/day male and female groups. Similarly, increased kidney weight ‘parameters and renaltubular hypertrophy (males only) were not observed in rats sacrificed after three months ofrecovery.—~
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[L Subchvonic Toxicity"90-DayOral GavageStyin Rats:
DuPon.9478The no-observed:effect lovel (NOEL)' for or the 90-day exposure period~ was 5 mg/kg/day] ased on the increased incidence of hepatic necrosisQaen cin malcs sdiuisired > 25 mg/kg/day. The NOEL for females wos 32 mglkg/day(OY = incre choco si severity of chronic progressivenephropathy observed in females administered 125 mg/kg/day.

RECORDS AND SAMPLE STORAGE
Laboratory.specific o site-specific raw data, such as personnel files and equipment records willberetained by the facility where the work was done.
sample ofth test substance was collected for archive purposes and retained at Haskell2boratory. Specimens f applicable), raw cat, and the final report will be eta HaskellLaboratory, Newark, Delaware, or at on Mountain Records Management.Wilmington,Delaware. Test Substance characterization data will be retained at Haskel] Laboratory, Newark,Delaware,orat Iron Mountain Records Management, Wilmington, Delaware.

~

"me NOEL fo ti sys defined as th ighstdose awhic occogicaly import ffs atributabie tooe op eshsanc wer not decd. Thus, for tis say, the NOEL equivalent ions mssbyfv united Sates Exvionmental Protection Ageoy ° and 1 the o-cbservedaver fics oc (NOAEL) as.~ defined bythe European Union
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TABLES

EXPLANATORY NOTES

Critical Dates:

Day91 + Last day of test substance administration for rats designated for satellite
bleeds and 3-month recovery.

«Last day of non-fasted body weight and food consumption data collection
for rats designated for the 90-day exposure period.
Last dayoffood consumption data collection for rats designated for
satellite bleeds in the 1, 5, and 25 mg/kg/day dose groups.

Day 92 Last dayoftest substance administration for male rats designated for the.
90-day exposure period.

Day93 «Last day of test substance administration for female rats designated for
the 90-day exposure period.
Male rats designated for the 90-day exposure period were sacrificed.

~ Day 94 Female rats designated for 90-day exposure period were sacrificed.
Day 175 Rats designated for satelite bleeds were sacrificed
Day 182 Last day of non-fasted body weight and food consumption data collection for

rats designated for the 3-month recovery period.
Day 183 Male and female rats designated for the 3-month recovery period were

sacrificed.

Note

mg/kg = mg/kg/day

Notes for Clinical Pathology data:

‘When an individual observation was recorded as being less than acertain value, calculations‘wereperformed on half the recorded value. For example,ibilirubin was reported as <0.1, 0.05was used for any calculations performed with that bilirubin data.

—
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TABLES
EXPLANATORY NOTES (CONTINUED)

ABBREVIATIONS: .

Summary of Hematology Values
RBC -redbloodcell count

HGB - hemoglobin

HT © hemaoont
MCV - mean corpuscularvolume

MCH -meancorpuscularhemoglobin

MCHC -meancorpuscularhemoglobinconcentration
RDW -redcelldistributionwidth

ARET - absolutereticulocyte count
PLT - platelet countWBC hit boodcellcount

ANEU -absolute neutrophil (allforms)
ALYM - absolute lymphocyte
AMON - absolute monocyte

I AEOS - absoluteeosinophil
ABAS -- absolute basophil
ALUC - absolutelargeunstained cell

- - nodata

SummaryofCoagulationValues
PT - prothrombintime

APTT - activatedpartialthromboplastintime
- - nodata
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EXPLANATORY NOTES (CONTINUED)

ABBREVIATIONS: (Continued)

Summary of Clinical Chemistry Values

AST aspartate aminotransferase
ALT - alanineaminotransferase
SDH - sorbitol dehydrogenase
ALKP : alkaline phosphatase
BILL - totalbiliubin
BUN - ureanitrogen
CREA - creatinine
CHOL - cholesterol

TRIG - triglycerides

GLUC - glucose
TP - totalproein

ALB - albumin
GLOB - globulin

CALC - calcium

—~ PHS - inorganicphosphorous
NA - sodium

K - potassium
CL - chloride

PFLU - plasmafluoride

~~ nodata

SummaryofUrinalysisValues

VOL - volume
UOSM - urine osmolality

pH - the logarithmofthereciprocalofthehydrogen ion concentration
URO - urobilinogen
UFLU - urinefluoride
UMTP - urineprotein
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TABLE |

SUMMARY OF DOSING MIXING AND STABILITY ANALYSES

_oi concn v0
Nominal: 020 10 50 25.0Homogeneity Samples
"Tet Day 116

| Top 0163 os ass 109°
815) (80.3) ©1.0) (19.6)

Made ott 0ss7 430 219
®@0 ne  @9

Bosom ote om sa 29
05) ®0  @) ol

AverageMessured Cone. ie oso des 216
Average Percent Nominal 81.5) fan 93.0) (86.4)

‘Standard Deviation© £0,002 £0.04 £013 1s
Coelcentof Variation 1% 5% 3% mn

Stailty Samples
$HourRoom Temperate 0167 osis pn 218

9 ®y  @y wn
‘Test Day 1-6 and Test Day 4°baseline for stably) 06 oss 4st 20

81.5) (88.8) 902) ©2.0)
7-Day Retrigeateao ie 00 as ax

9 ®o © een
© orm oss as 239

| 65 GH @9 059)
| “ Bam
1 859)

1 Average Measured Conc. 0.167 0.874° 44s 241"
Average Percent Nominal 5 Go @0 ou

‘Standard Deviation +001" £0.02° £0.01 +021"
Coeficientof Variation sat aw eam 1%
5 HourRoom Temperature 0158 0.904% ant 22

(19.0) (904) (842) (84.8)

+ altar oie] quo. Dopeaml ofrgal plesuppor oie nays ao ot epor.
* Numbers inparenthesesarethe respectivepercent ofnominal values. -© Sinesbased on heaverageTegelomeemriofhe op.mileodbotomofcachdosing level.
# Samples analyzed in previous study©Saisbasedonte svrage eset oesof appt samp rhedsig evel
©Meanresultsofduplicatere-analysisofthe originalsample. Originalresultswerelow due 0aliquot ror
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‘TABLE 1 (CONTINUED)

SUMMARY OF DOSING MIXING AND STABILITY ANALYSES

soCoronSRE.
Nominal: 020 10° 50 25.0conLasspo

# 0.156° 0.749% 3.87¢ 194°
80* (74.9) (773) (71.6)

© 0.169¢ 0.776 391° 191°Wy We ah ah
wnt wn wm a oe
Average Percent Nominal 815) (76.3) (77.8) 77.2)
‘StandardDeviation +001 £0.02 £0.03 +021a a RS

Tein5
# 0.066% 0.676 220° 834"

33.0) (67.6) (44.0) (33.4)

” 0.083% 0.656% 232° 864°

(41.5) (65.6) (46.4) (34.6)

tnt Wh Ws mape woe a~ RE 5 58 92ns a am as a
| ‘Test Day 48°2X wn ass am us| G9 ws ae 8

” ous asm as ms
(109.5) (94.8) (78.0) 90.0)

Manet wm ww wm meTs Onn 5Er mmm =
CoefficientofVariation * 7% 6% 1% 3%

tTn wit dm mewe ws ah
n Yn am mmow OWm Ss

cope wm Wn 4mmAees ow am a
Standard Deviation* £0.01 £0.04 £0.04 +£0.85nn hk sn i

* Numbersinparenthesesaretherespectivepercentofnominal values.
©Meanresultoftheoriginalanalysisandduplicatereanalysisoftheoriginalsamplereported.
* Statisticsbasedonthe averagemeasuredconcentrationofduplicatesamplesforthedosinglevel
Meanresultsof duplicate re-analysisofthe original sample. Original results were low due 0aliquotemor
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“TABLE 1 (CONTINUED)

SUMMARY OF DOSING MIXING AND STABILITY ANALYSES

ess connorNY=)
Nominal: 020 10 50 250

ContaneteatonDer 56
| th oi ose aa ms
| @5 ses wn on
| 0 0.189 0950 431 214

©0435) (95.0) (862) (85.6)

AvergeMeasuredCone. os os ax mi
| Average Percent Nominal (89.0) 5.7) #72) (88.4)

Sei Doin rr rv
Corof Seton” pod WWW

TetDay $8 ame oss as as
Go oe ®e eo

» aso ow an om
by Bh eh ee

AECo we esa am ms
‘Average Percent Nominal ®1.0) ©4.1) (865) ®9.2)
Stars evition” Se Sa Sa fa

Cottontof veraon* To NER
‘TeaDay es

# 0159¢ 0.832 432 208

Wn @n Ge ®2
" oso ome 40 ms

Wo me eo @o
Ao oss ows ax ma

a BS ke wm ee
ta" Gm S80 Sw Sa

Coentof vasation? Ve whee
"Numbers inparenthesesaretherespectivepercentofnominalvalues.nswanes yar ras gel glegnl
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‘TABLE 1 (CONTINUED)

SUMMARY OF DOSING MIXING AND STABILITY ANALYSES

| Dosing ConcentrationJ—
| Nominal: 020 10 250

Concentration Verification
“Test Day 91

# 0162 ors0t 396° 199¢
619° aso mn ass

n oes 0363 390° 187°
5 Gy 00 is

Average Measured Conc." 0164 osu 393 193
‘Average Percent Nominal 520) @y ose 02)
StandardDeviation” oo som som4 03s

| Coctlicienof Variation 1% 9% 1% 5
| TestDay 63
| " 01% 0784 an 230

50° my @9 0
n 0192 0m 408 214

560) ®n  @n 65
Average Measured Conc." 011 ars 410 22
‘AveragePercentNominal 055 my @0 68H

~ StandardDeviation oon fool 003 +11
Coefficientof Variation 1% 1% 1% 5%

Test Day 73
a ous 0980 457 23

680 ®0 ol ©
n 01s 103 560 244

ars aso e016
Average Measured Conc." 0166 Lo 4s9 239

{ “Average PercentNominal 28 wy ely ese
Standard Deviation 001 food som ton

Coefficientof Variation” 9% 5% 4% 3%
Number inprcnbesesar th respective pectof nominal vos.

©Mean eslofthe iginalanalysisad duplicateroayss oftherial samplereported.
* Stsbased ontheaveragemeasuredconcenation of uplictssamplesfrth dosingevel
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‘TABLE 16

PERCENTSURVIVALOFMALERATS

Trantiant amy rm v wmPee Taigaa ; i y EB
pas ou mestEE eae we a0HE + SS1m me 10 me do oo

Bode de de memI me 1 am 10 oo
50 de a0 de ae amok kk wm
6 le ae ae soowhe de do de& ao ae 10 io
So dm de aw deowo dm de dm dea te a0 am io 10
So dm dm dm me
98 %> 100 100 100 100 100ws ap 1 0 10
Wo dm ae ao me~ mol mm

| Be do am am moBoom dm dm deTo ao de ae 1 100
Wo dm do dm ab medm me lm Mm

dm de dw ioBd de am dm ae1s de pe 1 0
RE : ? Pw

wsber at study stare 25 1s 1s 1s
Sacrificed by design ™° 15 15 15 15 15et oo 2 3 : 3 Hi
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PERCENT SURVIVAL OF FEMALE RATS

Emo, 1-1 tT 8%
| bass on ges

175 100 100 100 100 100

Srna 4. 07 9.7%mmmanel lo 0 2 2mien 4 91 9 1.0%
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TABLE 1

1 MEAN FORELIMB AND HINDLIMB GRIP STRENGTH FOR MALE RATS
(MEAN OF THREE TRIALS)

Assessment Dosage Forelimb Hindlimb
| Period Group (mg/kg/day) Grip Strength (kg) Grip Strength (kg)

Baseline
1 0 0.53008) 030006)
m 1 0580.11) 031006)
v 5 0570.11) 0280.05)
vr 25 0600.11) 0290.06)
x 125 0580.11) 027007)

Week 13
I 0 113031) 0530.15)
m 1 117017) 0580.12)
v 5 122021) 0.53 (0.10)

—~ VI 2 1270.18) 0580.16)
x 125 114029) 049014)

‘Data sranged as: Mean (Standard Deviation)
‘Sttistical Methods: Bares es or homogeneity followed by analysis of variance and Dummer’ test.
There were nostaticallysignificant differences from contol a pe0..

—_
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TABLE 19

| MEAN FORELIMB AND HINDLIMB GRIP STRENGTH FOR FEMALE RATS

| (MEAN OF THREE TRIALS)

| Assessment Dosage Forelimb Hindlimb
| Period Group _ (mg/kg/day) Grip Strength (kg) Grip Strength (kg)

Baseline
bi 0 0.56 (0.08) 0.37 (0.07)
wv 1 0.63 (0.09) 0.35 (0.05)
vi 5 0.65 (0.09) * 0.36 (0.03)

| vi 25 0.60 (0.09) 0.35 (0.09)
| Xx 125 0.60 (0.10) 033 (0.06)

Week 13
o 0 0.88021) 0.50 0.10)
wv 1 1.03 (0.19) 0.40 (0.09)
vi H 1.05 (0.15) 0.49 (0.09)

~~ vi 25 0990.19) 0.47 (0.13)
X 125 0.97 (0.13) 0.46 (0.07)

Data arranged as: Mean (Standard Deviation)

029 de to unscheduled det.
| Ssical Methods: Batts for homogeneity olowedbyalysis of vain andDuetsts.
| *Stal igafcnt diffrence rom contol a pe0.0 byDunne’ test.

—=
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TABLE20

SUMMARY OF FUNCTIONAL OBSERVATION BATTERY FINDINGS
FORMALERATS

BASELINE 13WEEK
Gop 1 mV VI IX mov oI oX

Dosge(mghgayy 0 1 5 25 15 0 1 5 35 ows
Numberexamined: 10 10 10 110 10 0 0 0 0 10

MANUPULATIONS:APPROACH&TOUCH:
soreacton 0 0 0 0 0 0 0 0 0 0
somal 0 9 1 0 0 0 0 0 10

creased reaction Gumpawayorstacks) 0 1 0 0 0 0 0 0 0 0
AUDITORYSTIMULUS:
Doreaction 0 0 0 0 0 0 0 0 0 0
Dorma reaction at flsches or ficksca) 10 10 10 10 10 0 0 0 0 10
exsggersiedresction (ratjumps, ig) 0 0 0 0 0 0 0 0 0 0
TAILPINCH:
poresponss 0 0 0 0 0 0 0 0 0 0

— normal (ums towardsic) 9 9 10 10 1 0010 0 0 10
enaggersid response 11 0 0 0 0 0 0 0 0

INMOTOR ACTIVITYMONITOR:PUPILLARYRESPONSE
present 0 0 0 0 10 0 0 0 0 10
sbient 0 0 0 0 0 0 0 0 0 0
DEFECATION
preset 6 3 8 3 4 7 3 3 4
heen $7 2 7 6 6 3 71 1 6

darhea 0 0 0 0 0 0 0 0 0 0
URINATION:

present 0 9 0 0 9 59 9 71 9
sheen 0 1 o_o 1 2 113 1
“Theewerenosatsially significant iférences by Cochran-Armitage test for eat p<0.

—

wm
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TABLE 21

SUMMARY OF FUNCTIONAL OBSERVATION BATTERY FINDINGS
FORFEMALE RATS

BASEN 1am
Gp I NV WVX mv viv XDosage ophgiing 0 1 5 3 15 0 TNSNomis amin 10 10 10 1 0 10 10 10 10 10

MANUPULATIONS:NePRoACH&Tov:
Tareacion 0 0 0 0 0 0 0 0 0 0
Jodi woo wow S10 0 10 10
increased scion Gps sway or snack) | 0 © 0 00 a0 he
AUDITORYSTOAULUS:orci 6 0 0 0 0 0 0 0 0 0ora reson at finchesrkscx) 10 10 10 10 10 S10 0 1 10Cegaerdracion japip © © 0 0 © 0%
TAL PINCHorepose 0 0 0 000 0 0 0 0 0momamsovers) 0 0 0 0 0 5 0 10 0 10

ron a0 5% oo oo

IN MOTORACTIVITYMONITOR:FUPILLARYKESFONSErem EER 5 0 0 0 owjo a 0% Nn
DEFBCATIONres ss 7 6s 517s osTo 6 7342 PEEames 60 a 0 0 S00 oa
RATION:ree 79 wow oe EEE
et srg p11
08deorch dest. -
There ers nosassy giantiffocesbyCochran Aria st for end tp<005.

—~
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TABLE 26

| SUMMARY OF HEMATOLOGY VALUES FOR MALE RATS

| TEST/ Growpl ~~ Groupll ~~ GrowpV Group VII Group IX
PERIOD 0 1 5 25 125

 mekydey mekefday mgkeday mg/kg/day mgkgday
|

RBC (x10°/uL)
DAY 48 8.33 8.26 8.18 7.90% 7.78%

0.38(10) 0.35(10) 0.13(9) 0.20(10) 0.42(10)
DAY 93 8.57 8.55 832 8.12% 7.76%

03200) 037010) 022010)  0.22(10) 0.44(10)
DAY 183 871 - - - 839

042(10) 04707)
HGB (g/dL)
DAY 48 15.1 152 15.1 14.8 145

0.6(10) 0.710) 0.409) 0.5(10) 0.7(10)
DAY 93 159 159 156 156 15.0%

0.6(10) 0.610) 0.5(10) 0.710) 0.7(10)

DAY 183 154 - - - 15.1
~~ 0.610) 03(7)

HCT (%)
DAY 48 483 483 484 470 46.4

1.7(10) 2.2(10) 1.2(9) 1.410) 24(10)
DAY 93 417 480 47.0 46.8 45.5%

1.7(10) 1.6(10) 1.5(10) 1.9(10) 25(10)
DAY 183 47.8 - - - 46.6

1.8(10) 16(7)
MCV (@)
DAY 48 580 58.5 59.1 59.5 59.7

1.4(10) 1.8(10) 1.2(9) 1.7(10) 2.010)
DAY 93 55.7 56.2 56.5 57.5% 58.7%

0.9(10) 1.8(10) 1.0010) 1.4(10) 2.4(10)
DAY 183 549 - - - 55.6

1600) 1407)
MCH (pg) -

DAY 48 182 184 185 187 187
0.5(10) 0.7(10) 0.49) 0.6(10) 0.5(10)

DAY 93 186 186 18.7 19.1 19.4
0510) 0700) 0510) 0510)  06(10)

DAY 183 17.7 - - = 18.1

07(10) [X0)
—

—_—
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‘TABLE 26 (Continued)

SUMMARY OF HEMATOLOGY VALUES FOR MALE RATS

TEST Growl  GowpIl  GrowpV  GrowpVIl Group X
PERIOD 0 1 5 25 125
_ mg/kg/day mg/kg/day mg/kelday  mefkelday mg/kg/day

MCHC (gat)
| DAY48 313 315 313 315 313
| 0.5(10) 0.5(10) 0.49) 0.7(10) 0.5(10)

DAY 93 333 351 31 33 30
0.6(10) 0.5(10) 0.8(10) 0.6(10) 0.7(10)

DAY 183 323 - - - 325
| 07010) 0.6(7)

RDW (%)
| DAY 48 11.9 15 11.9 122 12.9%

0.4(10) 0.5(10) 0.6(9) 0.8(10) 0.9(10)
DAY93 128 122 126 127 13.6

0.6(10) 0.5(10) 0.7(10) 0.5(10) 1.8(10)

DAY 183 135 - - - 133

— 0.5(10) 0.6(7)
ARET (x10%uL)
DAY 48 2126 206.0 235.8 2396 262.0%

16.7(10) 25.6(10) 44.59) 43.2(10) 26.010)
DAY 93 en 1592 1570 1926 2168+

22.7(10) 21.2(10) 30.8(10) 31.210) 53.6(10)

DAY 183 179.0 - - - 188.4

24.2(10) 229(7)
PLT (10%1)

| DAY 48 1010 1098 1054 1012 950
1516) 00 1047) as 1786)

DAY 93 1221 1227 1199 ns2 1215
1329) 109(7) 1288) 126(8) 209(9)

DAY 183 1145 - - - 1074
1856) 1657)

‘WBC (x10%uL) -

DAY48 14.18 15.67 15.12 15.46 16.29

2.1810) 3.75(10) 3.70(9) 3.13(10) 4.01(10)

DAY 93 12.19 1245 11.77 13.36 13.89
3.55(10) 1.99(10) 2.58(10) 3.59(10) 3.97010)

DAY 183 1347 = z = 1397
3.28(10) 2.30(7)

~

EE
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"TABLE 26 (Continued)

SUMMARY OF HEMATOLOGY VALUES FOR MALE RATS
TEST/ Group I Groupll = GrowpV ~~ Group VI Group IX
PERIOD 0 1 5 25 125

mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day

ANE0D)
| DAY 48 1.63 1.61 1.96 2.00 2.04
| 0.55(10) 0.7910) 0.66(9) 0.68(10) 0.90(10)
1 DAY 93 1.86 145 1.81 248 217

0.68(10) 0.33(10) 1.04(10) 1.13(10) 0.7910)
DAY 183 275 - - - 249

137(10) 0.56(7)
ALYM (x10¥uL)
DAY 48 11.97 13.50 12.50 12.84 13.69

1.60(10) 3.21(10) 3.119) 2.95(10) 3.35(10)

DAY 93 9.89 10.55 9.49 10.34 11.26

3.01(10) 1.99(10) 1.45(10) 2.79(10) 3.21(10)

DAY 183 9.99 - - - 10.67

~~ 2.56(10) L74(T)
AMON (x10%uL)
DAY 48 0.30 024 038 0.29 0.27

0.13(10) 0.1010) 0.1509) 0.10010) 0.11(10)
DAY 93 0.21 0.24 024 0.26 021

0.06(10) 0.14(10) 0.12(10) 0.10(10) 0.0610)

DAY 183 0.40 - - - 043

0.14(10) 0.13(7)
AEOS (x10%/uL)
DAY 48 0.12 0.11 0.10 0.11 0.12

- 0.08(10) 0.05(10) 0.0509) 0.04(10) 0.04(10)Daves oa” on? on oa” on
0.07(10) 0.06(10) 0.1210) 0.14(10) 0.04(10)

DAY 183 0.17 - - - 0.18

0.06(10) 0.05(7)
ABAS (x10%L) -

DAY 48 0.09 014 0.10 0.14 0.11

0.05(10) 0.09(10) 0.05(9) 0.05(10) 0.07(10)
DAY 93 0.04 0.04 0.04 0.04 0.04

0.03(10) 0.03(10) 0.01(10) 0.02(10) 0.0110)
DAY 183 0.11 - - - 0.14

0.05(10) 0.08(7)

—
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‘TABLE 26 (Continued)

SUMMARY OF HEMATOLOGY VALUES FOR MALE RATS

TEST/ Group] ~~ GrowpIl ~~ GrowpV ~~ Group VII GroupIX
PERIOD 0 1 5 25 125

mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day

ALUC (x10%/uL)

DAY 48 0.08 0.07 0.08 0.09 0.07

0.03(10) 0.04(10) 0.0209) 0.02(10) 0.04(10)

DAY 93 0.06 0.05 0.05 0.06 0.06

0.03(10) 0.04(10) 0.01(10) 0.03(10) 0.02(10)

DAY 183 0.05 - - - 0.07

0.02(10) 0.02(7)

sr ts dvi(Nerflsclini)
+ ilypinif omconol <0. byDun ahsDees.

-

~

{ TIE — —
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‘TABLE 27

SUMMARY OF HEMATOLOGY VALUES FOR FEMALE RATS

TEST/ Growl  GrowplV  GroupVI Group VII Group X
PERIOD 0 1 5 25 125

mg/kg/day mg/kg/day mg/kg/day mg/kg/day  me/kg/day

RBC (x10%4L)
DAY 49 828 8.09 8.14 8.00 7.50%

0.29(10) 0.2909) 0.36(10) 0.41(10) 0.43(10)

DAY 94 8.24 8.28 838 8.07 7.66%

0.26(10) 0.25(10) 0.31(10) 0.46(10) 0.34(10)pr eo 02 : 4 oe
| 0.369) 0.30(10)
| HGB (g/dL)

DAY 49 156 154 155 149 14.2%

0.5(10) 0.509) 0.6(10) 0.6(10) 0.7(10)

DAY94 16.1 16.4 16.5 157 15.1%

0.5(10) 0.4(10) 0.4010) 0.7(10) 0.7(10)

DAY 183 147 - - - 15.1

~~ 0.6(9) 0.5(10)J
DAY 49 490 48.1 483 46.8* 44.5% .

1.7(10) 1.709) 1.7(10) 2.2(10) 2.5(10)

DAY 94 472 419 483 458 44.6%

1.5(10) 1.4(10) 1.8(10) 2.410) 2.1(10)

DAY 183 44.0 - - - 45.1
1.709) 1.9(10ypo

DAY 49 59.2 59.5 594 585 59.4

0.9(10) 1.19) 1.6(10) 1.2(10) 1.4(10)

DAY 9%4 572 57.8 517 56.8 58.3

0.9(10) 0.9(10) 1.3010) 0.8(10) 1.6(10)

DAY 183 56.8 —- - - 582

1.809) 1.1010)

MCH (pg) -
DAY 49 188 19.1 190 187 19.0

0.410) 0309) 0.410) 0.410) 0.6(10)
DAY 94 196 19.8 197 19.5 19.8

0.3(10) 0.310) 0.5(10) 0.5(10) 0.6(10)

DAY 183 190 - - - 19.4

0.79) 0.3(10)

~
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‘TABLE 27 (Continued)

SUMMARY OF HEMATOLOGY VALUES FOR FEMALE RATS

TEST/ Growl  GroplV  GrowpVI Group VII Group X
PERIOD 0 1 5 25 125

| mg/kg/day mglkelday  mefkglday  mefke/day  mg/kglday

MCHC (g/dL)
DAY 49 318 321 320 320 320

0410) 030) 0410) 0510) 0.5(10)
DAY 94 343 343 42 344 310

04010) 04010) 0510) 08010) 0300)
DAY 183 334 ~ - ~ 334

030) 0.6010)
RDW (%)
DAY 49 17 1.6 1s 18 120

0610) 0409) 0510) 0410) 0400)
DAY94 109 11.0 110 108 iL6*

0510) 0410) 04010) 0310) 05010)
DAY 183 18 ~ - - 12.1

~ 050) 0010)
ARET (x10%4L)

DAY 49 2566 254 2490 a71@ 2406
447010) 2690) 51410) 3120) 180010)

DAY 94 1414 1390 155.1 1406 176.6
314010) 160(10) 284010) 19310) 39.0010)

DAY 183 1535 - ~ - 1644
3340) 27.0010)

PLT (x10%L)
DAY 49 973 835 1095 952 978

46(7) 175(7) 185(8) 1818) 160(5)
DAY 94 1083 1025 1158 1026 1068

13000) 17409) 8807) 1907) 859)
DAY 183 1059 - - - 957

1947) 2316)
WBC (x10Y4L) ©
DAY49 13.02 1183 13.25 1256 1L10

41110) 2630) 33810) 27310) 3.04010)
DAY 94 1084 959 1057 9.86 1026

3910) 25700) 24700) 26100) 13810)
DAY 183 729 - - - 8.19

19709) 173(10)
—_

-=
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TABLE 27 (Continued)

SUMMARY OF HEMATOLOGY VALUES FOR FEMALE RATS

TEST/ Giowpl  GrowplV  GroupVI Group VI GrowpX
PERIOD 0 1 5 25 125

mgkgldsy _meg/kgldny _ me/kgiday  mg/kglday  mekglday

| ANEU (x104L)
DAY 49 136 094 150 143 1.40

066010) 0369) 05610) 08210)  0.56(10)
DAY 128 132 145 176 174

04700) 08110) 05110) 12210)  0.68(10)
DAY 183 133 - - ~ 143

0490) 0.47010)
ALYM (x10%41)

DAY 49 118 10.50 1.23 1060 925
34700) 2400) 325010) 27910) 267010)

DAY 94 207 785 870 761 801
33010) 22700) 24810) 21200) L14(10)

DAY 183 555 - - - 627
~ 1659) 167010)

AMON (x10%uL)
DAY 49 022 020 023 025 022

015010) 0079) 01000) 0.1310)  008(10)
DAY94 018 018 015 023 026

007010) 00910) 00810) 02110)  0.09(10)
DAY 183 025 - ~ - 029

0119) 0.13010)
AEOS (x10%L)

DAY49 on 009 oz ou 010
006010) 0039) 00410) 00510)  005(10)

DAY94 018 013 017 0.15 013
007010) 00310) 00610) 0.0610)  005(10)

DAY 183 009 - ~ ~ 011
0039) _ 00510)

ABAS (10%)
DAY 49 009 005 0.10 008 006

00510) 0029) 00810) 00510)  004(i0)
DAY 006 006 005 006 006

00210) 00310) 00510) 00410) 0.0210)
DAY 183 004 - - - 0.06@

004) 001(10)
—

————————————————eeseereio
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| TABLE 27 (Continued)

SUMMARY OF HEMATOLOGY VALUES FOR FEMALE RATS

TEST/ Growl GrowplV  GroupVI  Growp VII Group X
PERIOD 0 1 5 25 125

mgkg/day  mefkg/day - mefkglday  meglkelday mg/kg/day

ALUC (x10%4L)
DAY 49 007 005 007 008 007

00300) 0020) 00310) 00310)  0.04(10)
DAY 94 006 005 004 005 005

00410) 0030) 00310) 0.0410) 002010)
DAY 183 003 ~ - ~ 003

0019) 001010)

Daa amnged ss: Mean
Standarddevition(Numberofvalues included in calulation)

+ Stisticaly significant difference rom control at p< 0.05 by DunnetTambane-Dunnet fest.
~~ @Suisicallysignificantdifference fromcontrol at < 0.05by Dunn test.

—~

Ee
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TABLE 28

SUMMARY OF COAGULATION VALUES FOR MALE RATS

TEST/ Group GroupIll GroupV ~~ Group VII Group IX
PERIOD 0 1 5 25 125

mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day

rt
DAY93 159 16.1 159 155 159

0.809) 0.6(10) 1109) 0.5(10) 1709)
APTT (seconds)

2509) 2.1(10) 1609) 1710) 210)
| FE,

| —
i ‘Standard deviation (Numberofvalues included in calculation)

smnsam——————
TABLE 29-

SUMMARY OFCOAGULATION VALUES FOR FEMALE RATS

TEST/ Group IT GroupIV ~~ GroupVI Group VII GroupX.
PERIOD 0 1 5 25 125

mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day

PT (seconds)
DAY 94 153 149 153 152 149

0.5(10) 0.6(10) 0.6(10) 0.6(10) 1.0010)
APTT (seconds)
DAY 94 158 162 150 154 14.1

1.8010) 2.0010) 1.6(10) 1.7(10) 2.0010)

Data amanged as: Mean :
‘Standard deviation (Numberofvalues included in calculation)

reesesomeitor

~
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| TABLE30

| SUMMARY OF CLINICAL CHEMISTRY VALUES FOR MALERATS

TEST/ Growl  Gowll  GrowpV  GrowpVI  GrowpIX
PERIOD 0 1 5 25 125

mglgiey _mg/kg/dsy _mglkglisy _mekgdsy _mgkgiday

AST UL)
DAY 88 © © 0 n ©

1010) 510) 6010) 510) 610)
DAY 93 8 5 14 186 po

ao 130) G00) 1200 1700)
DAY 183 7 - - - 134

13410) S110)
| ALT UL)

DAY 48 5 ES 2 5 En
4010) 5010) 5010) 5010) 7(10)

DAY 93 36 «2 a 8 “
5010) 59) 40) M0 1600)

DAY 183 7 - - -
—~ 9100) 26010)

SDH (UL)
DAY48 141 132 126 132 133

35010) 2800) 2400) 3000 3500)
DAY 93 187 169 1s als 184

3100 4500) 16300) 38200 6610)
DAY 183 247 - = = 210

18010) 65010)
ALKP UI)
DAY 48 11 114 126 135 165*

130) 200 170) Ba 3900)
DAY 93 109 57 o1 110 136

300 150) sao 200) 3500)
DAY 183 8 - - - 86

2000) 2010
BILI (mgldL) -

DAY 48 oat oor 010 010 007
00410) 00300) 00300) 00410) 00310)

DAY S3 010 oose 010 009 009
00310) 0029) 00410) 00510) 00310)

DAY 183 014 - - - 012
005010) 00410)

~~

eee pee ete
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‘TABLE 30 (Continued)

| SUMMARY OF CLINICAL CHEMISTRY VALUES FOR MALE RATS

TEST/ Group Group ~~ GrowpV ~~ Group VIL Group IX
PERIOD 0 1 5 25 125

mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day

BUN (mg/dL)
DAY 48 14 14 14 14 13

2(10) 1(10) 2(10) 1(10) 1(10)

DAY 93 13 14 13 15% 13

2(10) 2(10) 2(10) 2(10) 2(10)

DAY 183 18 a - - 16*

2(10) 2(10)

CREA (mg/dL)
DAY 48 025 0.27 0.28 0.26 0.26

0.06(10) 0.04(10) 0.04(10) 0.02(10) 0.04(10)

DAY 93 0.42 039 0.36 037 0.37

0.06(10) 0.08(10) 0.04(10) 0.06(10) 0.04(10)

— DAY 183 0.46 - - ~ 0.41%
- 0.03(10) 0.04(10)

CHOL (mg/dL)

| DAY 48 66 53 62 52% 57

9(10) 11(10) 12(10) 15(10) 11(10)

DAY 93 80 57% 74 66 65

16(10) 9(10) 19(10) 17(10) 15(10)

DAY 183 76 - - - 9

28(10) 17(10)

TRIG (mg/dL)
DAY 48 87 74 95 83 43%

24(10) 27(10) 50(10) 42(10) 21(10)

DAY 93 nm 67 7 64 3m

32(10) 239) 28(10) 26(10) 18(10)

DAY 183 81 - - - 95

33(10) 59(10)

GLUC (mg/dL)

DAY48 119 115 122 118 122

(10) 9(10) 10(10) 9(10) 20(10)

DAY 93 109 17 114 110 105

28(10) 32(10) 24(10) 29(10) 22(10)

DAY 183 129 - - - 127

|~ 40(10) 3110)

eereeeneeee————eenseeet
1 -125-
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| ‘TABLE 30 (Continued)

SUMMARY OF CLINICAL CHEMISTRY VALUES FOR MALE RATS

TEST/ Group Groupll  GroupV ~~ Group VII Group IX
PERIOD 0 1 5 ‘25 125

mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day

TP (g/dL)
DAY 48 6.5 6.6 6.6 65 7.0%

03(10) 04(10) 0.4(10) 03010) 0.4(10)
DAY 93 72 7.0 70 70 76*

0.4(10) 0.3(9) 0.5(10) 0.4(10) 0.1(10)

DAY 183 69 - - - 6.8

0.210) 0.1(10)

ALB (g/dL)
DAY 48 42 4.1 42 42 47%

0.2(10) 0.3(10) 0.210) 0.2(10) 0.2(10)

DAY 93 44 43 43 44 s0@

0.2(10) 0.209) 0.210) 0.3(10) 0.210)

DAY 183 42 - - - 42

~~ 0.210) 0.1(10)

GLOB (g/dL)
DAViS 2 24 2s 2 2

0.3(10) 0.210) 0.3(10) 0.2(10) 0.3(10)

| DAY 93 28 26 27 26 26

0.3(10) 0.209) 0.3(10) 0.2(10) 0.210)

| DAY 183 27 z = z 27
0.2(10) 0.1(10)

CALC (mg/dL)
DAY 48 10.8 10.8 10.8 10.5 10.8

0.4(10) 0.2(10) 0.5(10) 0.4(10) 0.4(10)

DAY 93 113 13 112 111 114

0.410) 0.6(10) 0.6(10) 0.2(10) 0.4(10)

DAY 183 114 - - - Hs

0.5(10)- 0.3(10)

PHS (mg/dL) -
DAY 48 83 79 84 84 9.2%

0.6(10) 0.5(10) 0.7(10) 1.0010) 0.9(10)

DAY 93 81 89 87 92 9.5%

0.6(10) 1.409) 0.9(10) 1.3(10) 1.2(10)

DAY 183 85 - - - 92

0.8(10) 1.0(10)

"
monSi, So eATEES
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‘TABLE 30 (Continued)

SUMMARY OF CLINICAL CHEMISTRY VALUES FOR MALE RATS

TEST/ [i Groupll ~~ GroupV ~~ Group VIL Group IX.
PERIOD 0 1 5 25 125

gly mafigtsy _moheidey_mafigley _megtay
NA (mmol/L)
DAY 48 1482 149.5 1482 1483 147.7

1.3(10) 4.7(10) 23(10) 1.2(10) 1.6(10)

DAY 93 1484 149.4 1483 1483 148.1

1.3(10) 2.2010) 3.0010) 2.5(10) 2.4(10)

DAY 183 1479 - - - 1484

| 1.4(10) 22(10)

i K (mmol/L)

§ DAY 48 5.87 5.68 5.76 5.52 574

0.53(10) 0.47(10) 0.62(10) 0.43(10) 0.3410)

DAY 93 6.15 6.16 6.31 6.32 631

0.51(10) 0.479) 0.52(10) 0.71(10) 0.59(10)

—~ DAY 183 6.17 - - - 6.29

0.45(10) 0.54(10)

CL matty
DAY 48 1022 103.2 101.5 101.0 101.1

2.1(10) 3.7(10) 2.2(10) 2.1(10) 2.0(10)

DAY 93 100.7 101.8 1001 101.2 100.1

1.910) 1.8(10) 1.5010) 1.7(10) 1.5(10)

DAY 183 1023 - - - 104.1

2.2(10) 1.9(10)

PFLU (ug/ml)
DAY 93 0.1 0.1 0.1 01 04@

0.0010) 0.0010) 0.0(10) 0.0(10) 0.0010)

DAY 183 0.1 - - - 0.1

0.19) 0.0(10)

eeermineeee
Data: as: Mean ©

ne Mtoii rfle lied clon)
Suitesifs rmco <0 yDioceseDoesarta Cote bak eo

~
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‘TABLE 31

SUMMARY OF CLINICAL CHEMISTRY VALUES FOR FEMALE RATS

TEST/ Groupll ~~ GrowpIV ~~ GrowpVI Group VII Group X
PERIOD 0 1 5 25 125

mealies _mofkgltay mealies _mekgiay _ moltay
astm)

DAY n ” os or a
11(10) 15(10) 6(10) 89(10) 9(10)

DAY 94 85 119 82 176 93
17(10) 51(10) 18(10) 285(10) 40(10)

DAY 183 177 - - - 103

176(9) 54(10)
- ALT (UL)

DAY 49 34 35 29 44 32

8(10) 7(10) 4(10) 41010) 5(10)
DAY 9% 40 64 37 75 45

17(10) 46(10) 10(10) 106(10) 16(10)DAY 183 06 z ° ° 58
~~ 90(9) 41010)

SDH (U/L)
DAY 4 103 105 29 as 100

2.7(10) 4.0(10) 0.9(10) 412(10) 22(10)
DAY %4 16.7 215 13.6 44.4 19.0

4.410) 8.2(10) 2.710) 84.1(10) 10.4(10)
DAY 183 292 - - - 17.5

27.509) - 10.4(10)
ALKP (UL)DAY 19 8 » » n 7s

16(10) 19(10) 24(10) 28(10) 14(10)
DAY 94 51 52 54 49 53

11(10) 13(10) 19(10) 19(10) 10(10)
DAY 183 34 - - - 38

* 89) 10010)
BILI (mg/dL) - .
DAY 49 0.15 0.15 0.13 0.14 0.16

0.04(10) 0.03(10) 0.0310) 0.04(10) 0.03(10)
DAY 9% 0.15 0.15 0.12 0.14 0.17

0.01(10) 0.03(10) 0.0310) 0.0410) 0.04(10)
DAY 183 0.17 - - - 0.15

0.079) 0.04(10)
_
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TABLE 31 (Continued)

SUMMARY OF CLINICAL CHEMISTRY VALUES FOR FEMALE RATS

TEST/ Growl  GrowpIV  GroupVI Group VI Group X
| PERIOD 0 1 5 25 125

mgkgdey mg/kg/day me/kgday mgkgiday mekglday

BUN (mg/dL)
DAY 49 15 16 16 15 15

2(10) 2010) 210) 2(10) 2010)
DAY 94 1 17 1m 17 7

2010) 210) 100) 410) 2010)
DAY 183 1 - - - 16

29) 3010)
| CREA (mg/dL)
| DAY 49 033 035 034 033 031

00510) 00610) 00610) 00710)  0.03(i0)
DAY 94 047 049 044 048 046

00610) 00310) 00610) 0.10010)  006(10)
DAY 183 052 —~ - - 048

~ 0059) 0.06(10)
CHOL (mg/dL)

DAY 49 7 86 7 105 we
19010) 1610) 14(10) 28(10) 2110)

DAY 94 8 07 125 123
19010) 1510) 18010) 45010) 39010)

DAY 183 134 - - - 147
260) 67010)

TRIG (mg/dL)
DAY 49 “4 50 37 43 55

20010) 20010) 12(10) 200) 46(10)
DAY 94 51 66 39 a 2

26(10) 53010) 1100) 1300) 47010)
DAY 183 78 - ~ - 89

146) 63010)
GLUC (mg/dL) t

DAY 49 115 2 116 13 m
10010) 13010) 13010) 5010) 510)

DAY 94 101 104 104 106 100
9310) 1200) 9(10) 16010) 5010)

DAY 183 121 - - - 104
329) 6(10)

~~

| -
| 19
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‘TABLE 31 (Continued)

SUMMARY OF CLINICAL CHEMISTRY VALUES FOR FEMALE RATS

TEST/ Groupll ~~ GrowpIV Group VI Group VII Group X

PERIOD 0 1 5 25 125

_ mg/kg/day mg/kg/day mg/kg/day mefkg/day mg/kg/day

| TP (g/dL)
DAY 49 13 73 7.0 76 7.9%

03(10) 0.3(10) 0.5(10) 0.5(10) 0.4(10)

DAY 94 78 8.0 76 83 8.6%

0.3(10) 0.3(10) 0.510) 0.7(10) 0.6(10)

DAY 183 85 - - - 84

0.39) 0.4(10)

ALB (g/dL)

DAY 49 49 49 46 50 55@

0.210) 02(10) 0.4(10) 0.4(10) 0.3(10)

DAY 9% 52 54 50 55 5.8%

0.3(10) 0.3(10) 0.3(10) 0.5(10) 0.3(10)

DAY 183 57 - - - 54

~ 030) 0.410)
GLOB (g/dL)

DAY 49 24 24 25 26 24

0.2(10) 0.210) 0.3(10) 0.3(10) 0.210)

DAY 94 26 26 27 27 28

0.2(10) 0.1010) 0.3(10) 0.4(10) 0.3(10)

DAY 183 28 = - - 29

0.109) 0.4(10)

CALC (mg/dL)

DAY 49 13 113 110 11.4 116

0.2(10) 0.4(10) 0.310) 0.4(10) 0.5(10)

DAY %4 17 115 113 18 122%

0.4(10) 02(10) 0.4(10) 0.5(10) 0.4(10)

DAY 183 124 - - - 122

0.3(9) 0.3(10)

PHS (mg/dL) -

DAY 49 70 74 68 69 16

1.3010) 1.210) 0.710) 0.5(10) 1.0(10)

DAY 94 6.8 59 68 67 73

1.7010) 0.8(10) 0.9(10) 0.9(10) 0.5(10)

DAY 183 71 = - - 74
1.309) 1.0(10)

|—~
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‘TABLE 31 (Continued)

SUMMARY OF CLINICAL CHEMISTRY VALUES FOR FEMALERATS

| TEST/ Growpll ~~ GrowplV ~~ GroupVI Group VII Group X

1 PERIOD 0 1 5 25 125

| mg/kg/day mg/kg/day mg/kgday me/ke/day megkg/day

NA (mmol/L)

DAY 49 1452 145.1 145.1 144.1 144.5

1.4(10) 1.7(10) 1.6(10) 2.4(10) 1.8(10)

DAY 94 1456 145.7 145.9 145.5 146.3

2.1(10) 1.3010) 1.6(10) 1.2(10) 2.5(10)

DAY 183 148.7 - - - 149.6

1.5(9) 1.5(10)

K (mmol/L)
DAY 49 574 5.59 5.50 5.36 5.55

0.70(10) 0.48(10) 0.38(10) 0.27(10) 0.38(10)

DAY %4 5.74 5.54 5.96 5.40 595

0.67(10) 0.39(10) 0.36(10) 0.31(10) 0.31(10)

—_ DAY 183 5.80 - - - 594
0.55(9) 0.53(10)

CL (mmol/L)

DAY 49 101.2 101.6 101.9 100.7 100.9

1.6(10) 1.3(10) 1.110) 2.0010) 1.0(10)

DAY94 101.1 101.1 1024 100.5 100.5

3.0010) 1.8(10) 1.5(10) 2.0010) 1.9(10)

DAY 183 104.1 - - - 103.9

too) 2300
PFLU (pg/mL)

DAY9% 0.1 0.1 0.1 02 05@

0.0010) 0.1(10) 0.0010) 0.0(10) 0.1(10)

DAY 183 0.1 - - - 0.1

0.00) 0.00)

ee.
Data arranged as: ~~ Mean . -

ion of esdincin
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TABLE 32

SUMMARY OF URINALYSIS VALUES FOR MALE RATS

TEST/ Gowpl ~ GrowIl  GroupV Group VII Group TX
PERIOD 0 1 5 25 125

mg/kg/day _mykgday mgkg/day mg/kg/day mg/kg/day

VOL (mL)
DAY 48 144 109 nr 130 1.2

10510) 5610) 6010) 7910) 56010)
DAY 93 68 63 76 78 2110

25100 1810) 4200) 56010) 13400)
DAY 183 75 - - - 77

65(10) 41010)
OSM (mOsm)

DAY 48 79 841 913 840 605
42000) 34100) 31300) 36510) 16210)

DAY 93 1321 1324 1203 1549 703
45700) 32300) 593010) 85410) 45200)

~ DAY 183 1400 - - - 1322
8089) 590(10)

pH
DAY 48 73 7.1 71 71 74

0310) 0200) 0200) 0410)  03(10)
DAY 93 63 68 68 68 70

07010) 0400) 0400) 0310) 04010)
| DAY 183 66 - - - 66
| 0.6010) 0410)

URO (EUAL)
DAY 48 02 02 02 02 02

0000) 0000) 0010) 0010)  00(10)
DAY 93 02 02 02 03 02

0009) 0000) 0000) 0310)  00(10)
DAY 183 04 - ~ - 03

03(10) _ 03(10)
UFLU (ug)
DAY 93 107 130 88@  4@  WI2@

4400) 1900) 1010) S790) 2463(10)
DAY 183 99 - - - 27.6%

310) 5.1010)

I~

-_ BER
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| ‘TABLE 32 (Continued)

| SUMMARY OF URINALYSIS VALUES FOR MALERATS

TEST/ Group I GroupIl ~~ GroupV ~~ Group VII Group IX

PERIOD 0 1 5 25 125

mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day

'UMTP (mg/dL)

DAY 48 © “ 5s a “
3410) 26(10) 34010) 33(10) 34(10)

DAY 93 108 9% 81 89 67

87(10) 47(10) 49(10) 53(10) 91(10)

DAY 183 161 - - - 95

164(10) 91(10)

—Aem
Data arranged as: MeanHo dinCmles dinbin)

+ ty fonifn ie <0 by Duo TabaneDic.
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TABLE 33

SUMMARY OF URINALYSIS VALUES FOR FEMALE RATS

TEST/ Growpll  GroupIV Group VI Group VII Group X
PERIOD 0 1 5 25 125

me/kgidsy  mglkglday _ mg/kgday  mg/kglday  me/ke/day

| VOL (mL)
DAY 49 72 75 82 144 82

| 3310) 5810) 6200) 13310) 5200)
DAY 94 50 28 42 48 77

4500) 180) 25100 3100 4300)
DAY 183 82 ~ - - 49

14107) 4410)
UOSM (mOsm)

DAY 49 882 985 1050 63 954
28110) 49010) 5090) 25700) 569(10)

DAY94 1336 1519 B17 1231 1051
61510) 5988) 52810) 49310) 71410)

| DAY 183 1477 ~ ~ - 1445
~~ 11047) 868010)

| pH
| DAY 49 71 70 68 70 69
| 0200) 0610) 0310) 0310) 0400)

DAY94 60 6.1 59 64 62
03310) 040) 0410) 0310) 03010)

DAY 183 51 - ~ - 6.1
05) 0.5010)

‘URO (UAL)
DAY 49 02 02 02 02 02

00010) 0010) 0010) 0010) 0.0010)
DAY 9% 02 02 02 02 02

0010) 000) 00010) 00010) 0000)
DAY 183 02 - - - 03

0.07)- 03010)
UFLU (kg) -

DAY 94 60 51 141 8800 70260
23) 146) 33®) 2900) 25589)

DAY 183 119 ~ - - 157
1246) 320)

—_
|
1 ————————————————————————————————
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‘TABLE 33 (Continued)

SUMMARY OF URINALYSIS VALUES FOR FEMALE RATS

i TEST/ Group ~~ GrouwpIV ~~ Group VI Group VII GroupX

| PERIOD 0 1 5 25 125
mg/kg/day mg/kg/day mg kg/day mg/kg/day mg/kg day

i 'UMTP (mg/dL)

DAY 49 2 34 26 13 46

| 7(10) 24(10) 18(10) 6(10) 35(10)

| Days 5 # » a 2
i 23(10) 3709) 15(10) 147(10) 313(10)

i DAY 183 172 - - -~- 588

i 278(7) 1031(10)

—_—
| Dats arranged as: MeandionCaf es ncn)

© Sis pinioc oman <008byDe
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TABLE 34
SUMMARY OF PEROXISOMAL BETA-OXIDATION ACTIVITY IN MALE RATS

er
Hepatic Peroxisomal Beta-Oxidation Activity

(nmol/min/mg protein)

Dossge Monts Recovery
Group (mg/kg/day) 10-Day Timepoint 90-Day Time point “Time point

1 0 148+10" 124£12 112£18

m® 1 140217 136%15 —

vt 5 15921 13.6£3.0 —

vi 25 147%11 134£21 —

xX 125 24.1£3.7# 20.6+2.8# 14920%

xmewww AOR
reTaey
® SampleswerenotpreparedforanalysisfromgroupsIIL, V and VIIat the 90-dayrecoverytimepoints.

 Smatyspindifomen] <019)byckher’s Tend st.
ee<0byDas

~

ee eeeeteeereri:-:
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Com...ic90-Day Oral Gavage StdinRats DuPont 9478
—

| TABLE 35

| SUMMARY OF PEROXISOMAL BETA-OXIDATION ACTIVITY IN FEMALE RATS

Hepatic Peroxisomal Beta-Oxidation ACtivily
—_—(wmoUmin/meprotein)

Dosage 3-Month Recovery
| Group (mg/kg/day) _10-Day Time point __90-Day Time point Time point
| u 0 5222 256433 28513

| mw 1 22415 25414 —

| rr 5 238£45 2713%2.1 —

| vm® 25 22422 297£33# —

x 125 255444 3915474 270456

~  Mican =standard deviation.The n= foreachgrou.
> Sampleswereno preparedfor analysis rom groups TV, V1 an VIIatthe 0-day recovery timepoo.
# Stadscallysignificant difference fromcontol (-< 0.09) by Tonekbee's Tend test.

—~
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~~ 90.DayOnl Gavag Sady in Rats DuPont0478

FIGURES

| EXPLANATORY NOTES
|

CriticalDates

Day1 «Last dayoftest substance administration for rat designated for satellite

bleeds and 3-month recovery.

Last day of non-fasted body weight and food consumption data collection

for rats designated for the 90-day exposure period.

«Last day of food consumption data collection for rats designated for

| satellite bieeds in the 1, 5, and 25 mg/kg/day dose groups.

! Day 92 Last day of test substance administration for male rats designated or the

90-day exposure period.

Day93 + Last day of test substance administration for female rats designated for
the 90-day exposure period.

~ + Male rats designated for the 90-day exposure period were sacrificed.

Day 94 Female rats designated for 90-day exposure period were sacrificed.

Day 175 Rats designated for satelite bleeds were sacrificed

Day 182 Last dayofnon-fated body weight and food consumption data collection for

rats designated for the 3-month recovery period.

Day 183 Male and female ras designated for the 3-month recovery period were
sacrificed.
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C—)ston Tovicky
—- Day Oral Gavage 08 inRats DuPont: 9478

APPENDICES

EXPLANATORY NOTES

Critical Dates

Day91 + Last day of test substance administration for rats designated for satellite
bleeds and 3-month recovery.

«Last day of non-fasted body weight and food consumption data collection
for ats designated for the 90-day exposure period.

«Last day of food consumption data collection for rats designated for
satelite bleeds in the 1, 5, and 25 mg/kg/day dose groups.

Day 92 Last day of test substance administration for male rats designated for the
90-day exposure period.

Day93 + Last day of test substance administration for female rats designated for
the 90-day exposure period.
Male rats designated for the 90-day exposure period were sacrificed.

—_ Day 94 Female rats designated for 90-day exposure period were sacrificed.
1 Day 175 Rats designated for satellite bléeds were sacrificed

Day 182 Last day of non-fasted body weight and food consumption data collection for
rats designated for the 3-month recovery period.

Day 183 Male and female rats designated for the 3-month recovery period were
sacrificed.

Note

mg/kg = mg/kg/day
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Concentration Verification(4)

| ‘Control 00 NDB) i.

02-1(0) 0.153 765

5 os 8
mean(©): 0.156 78.00220 be ne0 oe 83 - bi
mean(©): 0.169 845
Mean(D): 0.163 0.01 (81.5)

sn i ns
fi oo nl
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mean©): 0.776 7.6

Mean(D): 0.763 + 0.02 (76.3)

0 32 w0 = EH
mean©): 387 73so 2 fF

5.02) 39 786ea is
Mean(D); 3.89 20.03 (77.8)

25.0102) 194 76

mean®: 194 mssod i 7snw oa 7
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Table I.Cones Vedficiono sin Solutions (conned)
ami Foren

| Sample Ty Nominal ‘Measured ‘Nominal

pele le
ConcentrationVerification”)
Control 00 NDB) =

02-100) 0.065 325

02-11) 0.067 335

0210) 00s ns
mean©): 0.066 330

0220) oo “0s
0220) 0083 is
0220) 00s 20

mean): 0.083 as

‘Mean®): 0.075 £0.01 37.5)

cv.
1010) 0602 2
1010) oer a8
10-12) 0.687 68.7

mean©: 076 a6
1020) 056 646

~~ 1020) 0657 657
1020) 086s 6s

mean(©): 0.656 65.6

| Mean): 0.666% 0.01 (66.6)
cv.

5010) 213 as
| 5010) an ise
! 5.012) 221 42

mean©: 220 40
5020) 226 2
5020) 236 a2
5.022) 233 466

mean(©): 232 464.

Mean®):  2.260.09 5.2)
vam

25010) 531 52
25012) 836 ~ 34

mean(®): 834 334

25020) 576 50
25.022) 852 341

mean(®): 8.64 346

Mean®): 8.49021 (34.0)

! cv.o%
| De EECe eei We SB CVcadro
—~ [r=

| (©) Meanrub of the crginl alysis (0),3dduplicatereanalysisofheaig sample (1) @)

{ § Em REICest nt
itramicn hecot mit spc (1). Odinsonsnckpte185otror

J
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—
‘TableIL Concentration Vecification Dosing Solutions conned)
Preparation Diy ng =
SampleType Nomi! Measrid Nomina!
“Test Day 460)
‘Concentration Verification(A)Contal 00 ND) pe

021 0197 o85
022 219 195

Mean): 02082002 aot)
cv. 7%

| 101 036s 65

{ MeantD): 0.07+006 007)| cv.o%
! 501 re 786

502 3% 780
Mean): 3922002 83

crm
2501 219 576
2502 2s %0

Mean): 22.20.42 58)—_ evan
TesDay52

Concentration Verification")Convol 00 o®) —
i 021 os 570

022 oe 20
Mean): 0.179001 ®.9cv.a%

101 084s ws
102 0895 5

Mean): 070.2004 0cv.a%
501 prs 4
502 as 82

Mean): 4192004 @8r
cvs

2501 25 20
502 231 2

Mean): 2292085 oocv.
OO Depa ve SdC- e& DomoieDT tegen, vag percot fori pressed det, odcscsof sion fo~~ rte© Sondust ins. |

—_—
Company Saritized. Does notcontainTSCACBI



(mi...
~ 90-Day Oral GevageShy inRats DuPont.478

Table IL. Concentration Veifcaton Dosing Solutions (continued)
Preparation Day myn Forcen

Simple T Norina Messur Nominal
E.R
Concentuaton Verification)

Control 00 NDB) —

021 0167 85
022 018 045
Mean: 0.1780.02 0)

cv.9%
101 0963 964
102 0950 950
MeanD): 09572001 ©sn)

cv.1%
501 san 82
S02 al 562
Mean: 4362007 ©72)

cv.2%
2501 28 12
2502 2s 8556

1 Mean) 2.15099 89)
cv.in

TestDay 58
‘ConcentrationVerification)

Control 00 NDB) —

021 owns #0
022 0150 750
Mean): 0162 £0.02 610

cv. 10%
101 0945 945
102 0931 537
Mean®): 0.941001 ou)

cv.i%
501 sas 96
502 a1 © wma
Mean): 4332022 69

cv.s%
2501 2s 200
2502 21 884
MeanD: 2230038 ©)

cis
CR Dee ams Cer veweesad Mean SD. 8 CV.Gleaveunto of mixture

~ ®  Denoespotdetected.
Oeedconceasaion vers erentof pominl (i parenbess),sandeddeviation, od osfcint of
aonforduplicae samples
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Tal IL. Concention VerficionSd.Dosing Solutions continued)
Prepon By ng Fem
Sample Type Nomiml Messed Nominal
TeaDay 65

‘Concentration Veifiation(®)Conca 00 xo® —
0210) aise 0
0210) ose 0
0210) oi s10

| mean©: 0159 7s
| 0220) Gia 740
| 0220) oie Po

0222) 013 76.5

| mean©: 0150 0
MeanlP: 0155 2000 79)

avn
101 os 02
102 oss 03

Mean(D): 0.865 £0.05 (86.5)

~ visa
so1 pry sss
502 120 580

Mean(D); 4360.06 (87.2)
avin

2501 20s 22
2502 205 820

Mean(D):  20.7=021 (82.6)
cv

De CLPTekVe 55. nd CV.Glee veySoyofme.
® Debsdn.issys (0), ad dlcsmihe inl ample (1)

i vege pon feoitessandrdevon,mdcolin of
nei
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TableIL. Concentration Viconof jn Dogg Solutions (continued)
Frepaatan Day gin] Foren

Sample Type Noma! Misr Nomi
eSARRET

Concentration Verification)Comet 00 Po) i.

021 0162 610
022 016s 0s

| Mean®): 016420002 0
cv.r%

1010) 0781 781
1010) 074 744

| 10-12) 0754 754
|| mean©: 0360 760
| 102 0563 63

Mean(D);  0.81220.07 81.2)
cv.o%

5010) 390 0
50.0) on 514
50-102) 39 782

~~ mean): 3.96 792
5020) 381 762
5020) 398 6
5.0202) 0 780

mean(©): 390 78.0

Mean(D): 3.93 20.04 (78.6)
cv.ie

25010) 191 764
25010) 03 a2
250-12) 202 808

mean(©): 199 764

25020) 183 752
25020) 189 756
25.020) 184 736

mean: 187 8
Mea: 1933085 (72)

cv
CR Dupe aeC15 vewer a i SD.CVcalled ovwortof is.
® Des vsdDansonof aiamls (0), 20 dls realyofte rgiol sic (1. 0)
OS camraion.ing pe of sal Gnpress)sandrdain,sd confi of

etaion ondoiss.
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Table Co cts mg cp Soluions (continued
i Fepston Boy gol Foor
| Stam a a Norm
—ee—

| ConcentrationVerification)
Control 00 NDB) ps

021 01 050
022 02 360

Meal: 019120001 059
vie

101 07s me
102 orm 2

Meal: 07882001 a
avin

so1 a2 0:
soz ao se

Mean(C):  4.1020.03 (82.0)
vin

2501 20 520
202 214 856

~ Meanl©): 22211 (888)
cvsa

TeaDay 72
ConcentrationVerification®)Cont 0 NO) -

021 ors sso
022 oss ms

Meal: a166 2000 8
cum

101 0580 580
102 103 1030

Mear©: 1012008 ao)
cm

s01 us o14
502 460 “920

MeanlD): dsp 002 er)
cvs

2501 3 532
2502 24 sis

Mean©: 2392078 50
cv.

Dep CD Tw Vi55.Clie veryweyofms.
~ ® Dettenordc.

Pe con, sp fs nes). dri oe
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Figure 1
Representative Analytical Calibration Curve

| 10] Equation for the fitted line:
Y=0.006840-+21.23095 * X
R-Squared = 09980

08

Fos

2
Soa

{
= 02.

ao.
—

0 | oot ox 0; 0% 008
Concentration, mg/ml

Figure 1: Calibration curve showing linear fit ine) to replicatepeak eight ratio measurements.
(squares) for calibration solutionso luted over a
concentrationrangeof0.0050 to 0.0453mg/mLwith the 0mg/m.contol diluted
sample was used as the z210.
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Figure2
| Representative High Performance Liquid Chromatograj phv Chromatograms
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