Nurrsing behavior: the following were assessed: licking of pups for care, retrieving pups, and
crouching with pups (table below from sponsor). All of these parameters were observed in all
grs. drug and vehicle. However, there was an increased # of dams in drug grs that did not exhibit
one or more of these nursing behaviors. Absence of lactation was seen at higher incidences in
dams on drug that were not fostered than in any other gr. The sponsor related thesc nursmg and
lactation behaviors to the sedative effect of the drug.

There were no drug effect on nursing or lactation after ppd10 (except for crouching with pups on
ppd21&13 in gr with drug-fostered pups and vehicle-pups).

Autopsy: no drug related finding in any gr.
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Effects on Pups:

Mortality: there was an incr in the total # of dead pups during the 1st 5days after delivery in
drug grs with not-fostered pups and those fostered with drug (tables below from Sponsor).
Viability indices in these 2grs on ppd4 were 47&79% respectively, rel to 94, 99, & 89% in cont
grs. A total of 8/16 liner with total litter loss during the st 5d after delivery in the drug gr with
not-fostered pups. In the drug-drug gr with fostered pups, the # of litters with partial pup loss
was 11/14 or 79% compared with 15, 20, and 44% in cont grs. From ppdS and on, there was no
drug effect on pup loss in any gr. Weaninig index was comparable in all grs. The greatest pup
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BEST POSSIBLE

loss occurred in those drug treated dams that were not cross-fostered (100% litters with at least 1
Joss or 17.7% pup loss/litter), or cross-fostered to a drug treated dam (-79% litters with at least
lloss or 23% pup.loss/litter) as compared to the other grs (tables below).
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Pup mortality continued:
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Clinical Signs in Pups: pups dosed with the drug inutero had small bodies, were emaciated and

)2 Mosber of dams. = : Signifiamatly difieseal fram the vehicis growp of p<0.03

hypothermic compared with cont pups. In this same litter of drug gr, pups showed decr in

locomotion in 10m & 4f,

B.wt: mean w1 of pups (both sexes) in vehicle inter-cross gr was sig decr (~78%) on ppds 0-2 rel
tot hose of cont (vehicle nont-fostered gr). Mean wt in all drug grs was sig decr rel to the cont at

ppd0-10 or 14 and from ppd4-17 in dosed dam and vehicle-treated pups (tables below from
sponsor for mean wt changes in m & f rats:
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Summary of Body Weight (g) in Pups (Female)
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: Significantly differeni from the vehicle group at p<0.05.

Summary & Conclusion:

Oral gavage administration of CL 284-846 to pregnant rats at 50mg/kg during gd17 to ppd21
caused dam mortality, clinical signs, decr mean wi and food intake. increase in onset time to
parturition and duration of delivery. The drug caused an incr in pup mortality, decrease in mean

pup w1, and clinical signs. The pup mortality occurred in drug treated dams irrespective whether
the litters were cross fostered to treated or cont dams.
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SUMMARY AND CONCLUSION FOR REPRO & DEVELOPMENTAL STUDIES:

CL 284-846 was tested in 5 male and female fertility (Segment I) studies, rat and rabbit Segment
I teratology studies, rat Segment I1I per- and post-natal - lactation study, and rat cross-fostering
study. The maximu dose tested for repro-developmental studies in the rat was 200mg/kg/d and
in the rabbit, 50mg/kg/d; these doses represent 1176x and 294x the maximum propsed clinical
dose on a mg/kg basis. In a separate PK study, pregnant rats were administered a single oral
gavage dose of CL 284-846 at 1, 10, 100mg/kg on gd15 and the parent and its metabolites (des-
ethyl, M1, M2. And M2 glucuronide) were measured. A similar PK study was done in pregnant
rabbits at doses 2, 10, S0mg/kg administered on gd17. The mean (+CV) C,,, and AUC,,, at
100mg/kg dose in the rat were 19+23ug/m) and 163+8ug.br/ml respectively and the
corresponding values for the rabbit at 50mg/kg dose were 3+39ug/ml and 21+31ug.hr/ml
respectively. The mean C_,, in the rat is 475 times, and that in the rabbit is 75 times the
mean C,,, measured in humans at the maximum recomended dose of 10mg/d.

The NOEL in the rat for maternal toxicity is 1mg/kg/d and for repro parameters in males and
females and fetal development as well as teratogenicity, is 100mg/kg. The NOEL in the rabbit
for teratogenicity is S0mg/kg/d and for general toxicity is 2mg/kg/d.

Decrease in fertility was noted in the 1st Segment | rat study. To further assess this finding,
additional 4 male & female fertility studies were conducted. In the 2nd&3rd studies in male rats,
100mg/kg dose, caused changes in hormone levels (f FSH & testosterone, & 4 in LH) but no
drug effect on sperm count, fertility or copulation indices, organ wt and histopath, in females,
there were no drug effects on # corpora lutea. # fetuses, viability & implantation indices, and
fetal location in the uterine horn. In 1 of the 2 female fertility studies, the results from this study
could not be utilized because the fertility index of the vehicle cont gr was unusually low
compared to historical data (60% vs. 71-100%). The fertility indices in females in this study
dosed CL 284-346 at 100&200mg/kg were 90&67%. In the 2nd female fertility study at
100mg/kg dose administered at 3 different periods c of the fcmale cycle, CL 294-846 shortened

the estrus cycle and decreased fertility index; it is noted lhough that these effects were seen at
maternally toxic dose of 100mg/kg as 5/40 dams dosed 100mg/kg/d were found dead.

CL 284-846 at 1, 10, and 100mg/kg/d, was administered orally to rats during gd6-17 to assess its
teratogenicity. Clinical signs and decreases in mean B.wt and food intake were observed at the 2
high doses during dosing period. There was no drug effect on any repro parameters of dams,
however, mean fetal wt was sig reduced at the 100mg/kg gr. At 100mg/kg/d dose, FO fetuses
showed a sig incr in alterations (delayed ossification of ribs, sternum, caudal vertebrae,
metacarpals, and hindpaw phalanges). The drug had no effect on F1 deaths, clinical signs, or
necropsy findings. Mean B. wt/wt gaip was sig reduced in F1 males of the 100mg/kg gr from
postweaning d36 till beginning of cohabitation; no drug effect in females. CL 284-846 had no
effect on physical, sexual maturation, behavior, mating/fertility, c-section observations, or gross
external malformation of F2 generation. Rabbits were administered CL 284-846 at 2. 10, or
50mg/kg/d duning gd6-18. The drug caused clinical signs and decrease in mean wt and food
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intake of 10&50mg/kg/d grs during the dosing period. Mean delayed resorprtions were incr in
10&50mg/kg grs rel to the cont but these values were within historical data. The drug caused no
malformations and was not teratogenic in rabbits up to SOmg/kg/d dose.

CL 284-846 at 1, 7, & 50mg/kg/d, administered orally to pregnant rats during gd17 to ppd21
(Segment II1) caused no mortality but clinical signs observed in all drug grs and were dose
dependent in frequency and seen mostly during the 1st 1hr of dosing. Mean B.wt and food
intake were affected by drug administration (no correlation between the 2 parameters). Duration
of pregnancy seemed slightly longer in MD&HD (sig only in MD) rel to the cont. ‘A single
MD f delivered on gd26 whereas most deliveries in both doses occurred between gd21-23.
During lactation & nursing periods, there were 4 dams in HD with all newborn pups dead
compared with only 1 dam each in cont, LD& MD. In F1 generation, there was a non-dose-
dependent incr in # of stillbirths: 36,26, & 11 in MD, HD, & cont respectively. Moreover,

# of dead pups before culling was incr dose-dependently but did not reach statistical sig. (48,
82. and 24 in MD, HD, & cont respectively). Viability index of pups on d4 of delivery was
therefore, decreased in HD to 91% compared with 100% in cont, 99% in LD & 97% in MD. .
Mean wt of F1 pups was sig decr in HD gr. The drug had no effect on F1 physical development,
growth, reflexes & response to stimuli, motor function, learning, memory, estrus cycle, fertility,
or nursing behavior. The only drug effect on F2 pups was a sig 11-14% decr in mean wt of HD
m&fat wks 1, 2, & 3 after birth.

The NOEL for maternal repro effects is Img/kg and that for functional, behavioral, and repro
performance of F1 generation is >50mg/kg/d.

In a cross-fostering study at 50mg/kg/d dose administered from £d17 to ppd20, CL 284-846
caused death in 5/51 dams (ppd17 & 1 death on ppd14), however, death did not occur at this
dose in previous rat tox studies. “The sponsor contributed the deaths in this study, to increased
stress in these dams due to cross fostering and the 24hr continued observation during delivery.
The drug caused an incr in pup mortality, decréase in mean pup wt, and clinical signs. The

pup mortality occurred in drug treated dams irrespective of whether the litters were cross fostered
to treated or cont dams.

APPEARS THIS WAY ON ORIGINAL




GENETIC TOXICOLOGY
The potential of CL 284-846 to induce gene mutation was assessed in the following assays:

5 in vitro bacterial gene mutation assays,

in vitro MCGM (mammalian cell gene mutation) - HGPRT in CHO (Chinese hamster
ovary) cells,

2 UDS assays in rat hepatocytes and in vivo - in vitro rat liver UDS,

chromosomal aberrations (chrom abs) in CHO,

chrom abs in human lymphocytes, o

in vivo mouse bone marrow micronucleus (MN), and,

in vivo rat bone marrow chrom abs. )

N v

Nounew

1. Ames bacterial reverse gene mutation - plate incorporation method:
Study#89126 MIRACL-22787/and #90036 MIRACL 23186
Ilsrudy date: 1990/GLP FDA&EPA & OECD guidelines.

Salmonella strains tested: TA1535, TA1537, TA1538, TA98, & TA100 in -/+ S9.

¢ Appropriate positive controls for each strain were tested, the negative control included
the vehicle: DMSO and, untreated cells; all tests done in triplicates.

¢ Preliminary tox assay was done in duplicates using TA1538 & TA100 in -S9.
Background lawn and/or frequency of spontaneous revertants were used to assess tox.
Doses tested ranged from 50-5000ug/plate in -S9 and, appropnate positive controls as
well as vehicle and untreated negative controls were used. ‘

¢ The assay was repeated 3 times because in the 1st assay the concentration tested ranged
between 16.7-3330ug/plate in -/+S9 but a ppt was not seen upto 3330ug/plate so the assay
was repeated using concentrations upto 10,000ug/plate. However. a ppt was seen at
25000ug/plate, so the assay was repeated using 5 strains with the top concentration at
3330ug/plate in -/+S9. " Dufing the 48hr inicubation, the ppt observed at >5000ug/plate
was partially dissolved so the assay was repeated for the 3rd time upto 10,000ug/plate in
all 5 strains at 167, 500, 1670, 3330, 6670, and 10,000ug/plate in -/+S9. In all of the 3
assays, the treated cultures did not exceed the 2x incr in # of revertants over the
concurrent negative control (vehicle and untreated cultures). The positive controls
produced the expected positive response in - & + S9. '

¢ It was concluded that CL 284-846 was not mutagenic in the Ames upto 10,000ug/plate

in either presence or absence of metabolic activation.
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Bacterial E.coli with a confirmatory assay - Plate incorporation/Study#94114 MIRACL.-
27193/studi date: Sep 1994/GLP FDA & EPA & OECD guidelines.

¢ CL 284-846 was tested in E.coli WP2 uvrA in-/+S9

¢ Appropriate positive control was tested, the negative control included the vehicle: DMSO

¢ Preliminary tox assay was done in -/+S9 ai least 8 concentrations tested, 1 plate per
concentration. Background lawn was used to assess tox. Doses tested ranged from 6.7-
5000ug/plate in -/+S9 and, appropriate positive controls as well as vehicle neg controls
were used. - Pt POSTIVE oW TR 8 YR

¢ The main assay was tested upto S000ug/plate since no tox or ppt were observed in the
preliminary tox assay at this concentration in either -/+$9. All concentrations were tested
in triplicates. .

¢ It was concluded that CL 284-846 was not mutagenic in E.coli WP2 uvrA in either -/+S9
and in main and confirmatory assays upto 5000ug/plate.

Bacterial Ames Salmonella & E.coli - plate j ration method/Study#93193/ MIRACL-
26520ﬂsmdy date: Oct 1993/GLP FDA&EPA &
OECD guidelines. e L

¢ CL 284-846 was tested in Salmonella strains TA98, TA100, TA1535, TA153 7, &
TA1538 together with E.coli WP2-uvrA in-/+S9

¢ Appropriate positive controls for each strain were tested, the negative control included
the vehicle: DMSO.
¢ Preliminary tox assay was done in -/+S9 &t Teast 8 concentrations tested, 1 plate per

concentration using TA100 & E.coli WP2 uvrA. Background lawn was used to assess
tox. Doses tested ranged from 6.7-5000ug/plate in ~/+S9 and, vehicle negative control
was also tested however, no positive control were assessed. A moderate pptat 3333 &
5000ug/plate was observed in -/+S9 (only at 5000ug/plate in WP2 uvrA in +S9).

¢ ‘The main assay was tested upto 3333ug/plate in -/+S9, higher concentration was not
tested due 10 presence of ppt at >3333ug/plate. All concentrations were tested in
triplicates.

* It was concluded that CL 284-846 was Dot mutagenic in the 5 Salmonella strains or :
E.coli WPZ uvrA in'either -/+S9 and in the main and confirmatory assays upto
3333ug/plate.
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Bacterial Ames Salmonella & E.coli - plate incorporation method for M2 metabolite (CL 345-
905)/Study#93194/ MIRACL-26635 dy date: Oct
1993/GLP FDA&EPA & OECD guidelines. -

¢

¢

2.

CL 345-905 was tested in Salmonella strains TA98, TA100, TAl 535, TA1537, &
TA1538 together with E.coli WP2 uvrA in-/+S9 v

Appropriate positive controls for each strain were tested, the negative control included
the vehicle: DMSO.

Preliminary tox assay was done in -/+S9 at least 8 concentrations tested, 1 plate per
concentration using TA100 & E.coli WP2 uvrA. Background lawn and revertant
frequency were used to assess tox. Doses tested ranged from 6.7-5000ug/plate in -/+S9
and, vehicle negative control was also tested however, no positive controls were
assessed. No cytotoxicity or ppt occurred upto 5000ug/plate. ~—

The main assay was tested upto 5000ug/plate in -/+S9. All concentrations were tested in
triplicates. ’

It was concluded that CL 345-905 was not mutagenic in the 5 Salmonella strains or

- E.coli WP2 uvrA in either -/+S9 and in the main and confirmatory assays upto
5000ug/plate.

MCGM - HGPRT in CHO cells/Study#90031MIRACL-2315 /|

Il study date: Apr 1990/GLP FDA.

¢

¢

Appropriate positive controls in +/- S9 were tested, the negative contro] was the vehicle:
DMSO.

Preliminary tox assay was done in -/+S9, 10 concentrations were tested, they ranged from
0.1-1250ug/ml in -/+S9. Concentrations higher than 1250ug/ml showed ppt in the
solvent DMSO. Drug concentrations at 500, 1000, and 1250ug/ml showed white ppt in
culture medium therefore, limiting the use of concentrations higher than 1250ug/ml. No

positive controls were included in either -/+S9. All concentrations including the

negative control, were tested in duplicates. Cytotoxicity was not seen upto 1250ug/ml

(relative cloning efficiency (RCE) was 74&33% in - & + S9 respectively). However, the

drug ppt out of solution at >500ug/ml. Based on solubility limits, the top concentration

for the main assay was 1000ug/ml for both -/+S9. :

In a cytotox assay conducted concurrently with the main assay, the RCE for the positive

cont in - & +S9 were 25&50% respectively. The OECD guidelines as well as ICH
A . : Pyey

%: this w . . .

assay, All concentrations were tested in duplicates.

Concentrations of the drug tested in the main assay were 100. 250, 500, 750. 1000ug/mi
in -&+ S9. also a solvent control and a solution control were included.

It was concluded that CL 345-905 was not mutagenic in the HGPRT assay, it did not
incr the number mutant colonies in either -/+S9 upto 1000ug/plate.
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UDS in rat primary hepatocytes/Study#90033MIRACL-23040 | GGG

sy cate: Apr 1990/GLP FDA.

Appropriate positive control, 2-acetylaminofluorine (AAF), was tested. DMSO served as
the negative control and was the vehicle for CL 284-846 whereas, ethano] was the solvent
for 2-AAF.

One each, male Sprague Dawley rat was used for the range finder and the main UDS
assay.

Ten concentrations of CL 284-846 were used in the range finder, 0.1-1250ug/ml;
concentrations >1250 ppt out of sol. Duplicate cultures were used; exposure to drug or
solvent was carried out for 18hr. Relative cell survival (RCS) for each duplicate was
determined by comparing treated to solvent control and, relative tox was assessed by
subtracting RCS from 100%. Below are the results of the range finder (table from the
Sponsor).

TREATMENT NO. DF  AVE., VIABRLE SURVIvVAL - RELAYIVE RELATIVE
wg/m) PLATES CELLS PER INDEX CELL SURVIVAL TOXICITY
COUNTED PLATE (o) L) fe)
- 7 -
WHE < 111,000 A4 .4 100.0% - LRI 4 353
SOLVENT z 111 0000 aa.n LU, C% 0.O%
0.1 2 128,006 Q4.1 1an.0% (ORI
.S 2 131,000 as. 4 LO0. 0% 0. 0%
1.0 2 102, 000 a2.0 sa. 4% =. A%
S, 2 33113 .1)0-0 .a. s 100, 0% e 1D
10.0 2 87 00 33.8 Je.4% S1.e%
0 2 *Y,500 3v.6 V. 2% 10.9%
3100 2 12,000 a.B . . 10.8% ®9.2%
300 2 n V.0 . 0.0% 100.0%
1000 b &0 0.0% ) » 100, 0%
12T 2 ) [P} 0.0% 19U, Uk

CELLS SEGCDED PER ALATE, 2500520

te) Survival Irdex e Average Vishls Cxlls_per_Plaks = 100
Cells Seedwd pe- Flake

) Relative Coll Jurvival = e LSaurvivael (ndes _ - een.. 2 kOO
Survivail traov of o) wani Coeitr o)

1€) Reletive Toiicirzv @ OO - Molative Survivael

(4) Wntreatod Lontrol




UDS in rat hepatocytes (Cont.)

¢ A parallel cytotox assay was done with the main UDS assay, triplicate cultures were used.
Results were as follows (table from sponsor):

TREATMENT ND. OF . AVE. VIABLE SURVIVAL RELATIVE RKELATIVE
NICROORAM PLATES CELLS PER INDEX CELL SURVIVAL TOXICITY
PER ML COUNTED PLATE TSI ® _ e)
‘s
g s 117,000 as.8 97.5% 2.5%
ETHRNDL 3 120,000 ag.n 100,02 .0
prso 3 120,000 a8.0 100.0% 0.0%
1.0 3 111,000 44.4 92.3% ) 7.5
=.0 s 117,000 ae.@ 7 e7.mx ' 2.3%
10.0 3 117,000 as® T ey.ew 2.
23 3 9T,000 7.z 77.3% 22.7%
£ s 66,000 26. 4 . 0% Az o
k4] } - § 66,000 25. 3 ST. 0% a%Z . 0%
2ARF 2.0 = 43,000 18.0 37.35% 62.5%

2/RaF 10.0 3 36 . NNO 13.4 30. 0% 720, 0%

same footnote as range finder table above

Based on the results from the range finder. the max concentration used in the parallel cytotox and

UDS assays was 75ug/ml. Itis noted though that a relatively large difference in RCS and
relative tox is seen between the range finder and the concurrent cytotox assays at close
> 100&.75 ) such diff lained

¢ In the main assay, CL 284-846 was not toxic at 10ug/ml with RCS of 97.5% whereas, at
75ug/ml, the RCS was 55%.

APPEARS THIS WAY ON ORIGINAL
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UDS in rat hepatocytes (Cont.)

¢ CL 284-846 did not cause DNA damage at any concentration as evidanced by absence of
significant increase in mean net nuclear grain counts rel to the that in the negative or
solvent controls. A clear increase was seen with the positive control.-(Table below from

sponsor):
TREATRENT AYERAGE RUCLE] WITW T WUCLED MITH 3 CELLS
NICROGRAN SLIDES MUKLEI  MET WUCLEAY  STAWDARD 20 MET 11 3 s

PER ML RCS  COUNTED COMNTED  SAMIN COUNT DEVIATION MNUTLEAR GRAINS NUCLEAR GRAINS PHASE

), 3 "”.5s 3 2] 0.48 3.3%5 3 én 1701

Ethanol 100.01 3 15 «0. 5! 23 4 $.31 t.01

SOLVENT 100.01 3 T -0.3% 1.4 $ L0l 1.67)

10.0 7.0 3 % 0.33 in 1 n 0.87%

T NN 3 % 0.28 2.bb 3 4.0 0.%81

3 W.01 3 I ~0.92 .17 3 L0 0.58t

7% %.01 3 b} ] 0.09 .2 2 an 1.221

204F 37.5: 3 7% 0.4 14.83 75 160,01 Y 2 b
2.0ug/a)

RCS « Aelative Catl Survival T
VIE » Untreated Control L emn e

¢ It is noted that only 75 cells were counted, OECD guidelines recommends at least 100
cells per concentration.

¢ It was concluded that CL 284-846 did not cause DNA damage in primary rat
hepatocytes under these experimental conditions.

APPEARS THIS WAY ON ORIGINAL
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3.

Sucmosomal Aberration assay in CHO cells/Study#90032MIRACL-23365 | NN

study date: Apr 1990/GLP FDA.

Appropriate positive controls in +/- S9 were tested, the negative control was the vehicle:
DMSO.

Preliminary tox assay was done in -/+S9, 7 concentrations tested, they ranged from 5-
1250ug/ml in -/+S9. . Concentrations higher than 1250ug/ml showed ppt in the solvent
DMSO. Drug concentrations at 500, 1000, and 1250ug/ml showed white ppt in culture
medium therefore, limiting the use of higher concentrations. The vehicle was used as the
negative control, No positive controls in either -/+S9 were tested. All concentrations
including the negative control, were tested in duplicates. ' :

A parallel cytotox assay was done with the main assay following the same treatment
durations as the main assay. Duplicate cultures were used for the main assay. Cytotox for
the range finder and parallel assay, was assessed based on relative cell growth (RCG).
The assay was conducted properly according 10 OECD guidelines (incubation times, pH,
osmolality checks, 89 preps, etc.). T

The main assay was conducted with 3 harvest times: 4, 8, & 12hr following initiation of
exposure and for the 12hr, RCG was also determined. There were 8 replicate cultures, 2
for determining RCG and the other 6 for cell harvest at the 3 time periods (2 cultures per
time point). Only 2 cultures were used for the positive control, harvested at 12hr only.
For the chrom abs, 300 metaphases per concentration (150/culture) were assessed.

The concentrations tested in the main assay were: 250, 500, 650, 800, 1000, and
1250ug/ml in -S9 and those in +S9 were: 100, 200, 350, 500, 650, and 800ug/ml. Chrom
ab analysis was done only for the 3 top concentrations for both--/+S9,

Results for the range finder and the parallel cytotox were acceptable. The RCG for the

-range finder was 101% at S5ug/ml and 8% at 1250ug/ml in +S9 and, 97 & 47% at these 2
~concentrations in -S9. The RCG for the parallel cytotox was 89 & 54% in +S9 at

100&800ug/mI respectively, and 106.& 60% at 250 & 1250ug/ml in -S9 respectively.

A significant and dose dependent increase in chrom abs was seen in both - & + S9 in
the main assay. Stronger signal was seen in +S9 than that in -S9.

In -89 at the 4hr, no. of aberrations per cell and % of cells with aberrations was
significantly increased over the negative control at the 1000ug/ml (2.7 & 2 fold
respectively). At the 8hr, these values at the same concentrations were 1.75 & 2 times
higher than the solvent control, respectively, and at 12hr, the corresponding values were 2
& 1.7 times respectively, (statistical significance was reached only at the 8hr period).
Also at the 12hr harvest time in -S9, polyploidy was increased at the low and high
concentrations relative to the negative control and was much higher than the positive
control: 6 & 5% in low and high concentrations vs. 2.5&1.5% in untreated and solvent
control respectively. and 2.5% in positive control. (3% at the 800ug/ml mid
concentration).




CHO chrom abs (Cont.)
¢ Tables below from the sponsor present the results in +S9 at the 3 harvest times:
Test . i .
" Article ®. ot - +88 4 - 1 . ot Vot
Cooc. ] TYpe and of Aberrations Abarzations vith
g ] ) - 8] o
‘e /) | scored| og | eftb| sefist] o | r e eslcr | palog) o] P OOL tioas
| Solvent 20 {300l ¢r 7198 Psladyd |-
00 300 115 sel0i18l15ly | 9 111 1l el ul
£50 1 125 19081 8! 2l lny 1211 1 1 1 a1 21
800 124 1 4 13] 9 7 2 ) 0.1L. 6.9
B J - —d
Test .
Articl . of +59 8hr . of ‘ot
Conc. Netaphpse and sncy of Absrrations . Abarrations ICells vith
& []
(e / Scored ® ‘bq‘ thitsb| eefst| a | 1 for | ezlce ; s || POFOL faberracions
Solvent - AL 1718t 2 § ] 4,3
‘ 50 _| slalaal g 8 0123 10,0
650 20 sy |56 o b0 [l liel | 221 153
800 - 300 0\ 172912_1— 2 1— 1012 V 1L L2 15.0
i IEENNE )
— v e . o
Article . of +S9 12hr o, of S of
Conc. Metaph TYPe and Praqusacy of Abarrations Mberretions [Calls with
lug /al) | seored alisy | enfrso[ eefrat] o | ;| qierfor | zulse| o] P67 U |aarrations
1.0 200 lsvlaolala s 13 1l 2.0
| Solvent X0 a2 felela ) ' 4.0
500 0 Json{afilo 3¢l 2 2 1 —8J5 1.2
650 20 kovfulsulelidulslad 1 1! o0 9.3
800 30 k.00 f19 30 | 12f3 13 ] 4]z L1 1]2 O N 14
- * N .
atve contral] =T T T T e o
@ 0 300 b.5¢ |9 113 | as) 0l ]2 i luls ) 2,41 20
: i L P I U S A - 4
* Gaps and endormduplications are scored, but mot iscluded ia caloulations.

¢ pu and 24 are considered as = 10 aberrations is calculstions.
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Chrom abs (Cont.)

L In +S9, from the tables above, polypioidy increased significantly, dose dependently,
- and was above the values in the positive control, at the 4&12hr harvest (0.1 & 12% at
4hr and 6&6% at the 12hr at the 650&800ug/ml respectively). The no. of cells with abs
and % of cells with abs were significantly increased in all 3 concentrations at all 3
harvest times with 1.75-5 fold increase over the solvent and/or water negative
* control values. ‘ '

¢ It was concluded that CL 284-846 is clastogenic in CHO and causes polyploidy at the
4&12br in +S9 and at the 12hr in -S9.

APPEARS THIS WAY ON ORIGINAL




Chrom abs in CHO cells/Study#94095/MIRACL-27063 | |

study date: Jul 1994/GLP FDA & EPA, and OECD.

O

[ he HO chrom ab assav wa epeated by a dif '

l-o' D OQNECT NArves| u D10 941 D -~ Hn-l-x' ] il _d 10
in the abo 1R4.846 i astoeenic in CHO ce an in vitrg mammalianp

cell system, in both - & + S9, Below are the tables from the sponsor with brief discussion of the

assay protocols.

r

¢ Appropriate positive controls in +/- S9 were tested, the negative control was the
- vehicle:DMSO
L Preliminary tox assay was done in -/+S9. The cells were exposed to the drug for 20hr in
-89 and for 4hr with a total of 20hr from start of cpd exposure. Tables below from
Sponsor: . S e :

PRELIMINARY TOXICITY IN THE PRESENCE OF EXOGENOUS METABOLIC ACTIVATION

R Aitot1 hrcov‘t J-Ill—ﬁ-!ﬂ&fn.‘*m_ Average
Tresteent Inde Change” Percentage of cells in Generation

(%) ", " “, Time*
(AGT)
onso 6.0 : &S 35 () 14.8
CL 284,046 (Sedative/Mypnotic) Batch: PC 1420
0.1%2 pg/et 7.0 17 4 36 0 14.7
0.457 pu/mi 8.6 s 66 34 0 14.9
1.82 s/ml .8 47 73 27 0 15.7
4.57 s/l 7.6 27 70 30 0 15.4
15.2 ug/ml 8.2 37 67 33 0 15.0
48.7 ug/mb 7.4 23 (34 a3 0 15.0
152 ug/mL a.8 47 62 k1] +] 14.5
456 ug/nL 2.0 S0 100 0 20.0
1520 po/ml® 0.2 -97 lo0* [} o 20.0

CHO cells were treated in +S9 for 4hr, metaphase cells were collected after 20hr growth period in BrdU.

PRELINIRARY TOXICITY IN THE ARSENCE OF EXOGENOUS METABOLLC ACTIVATION

. Mitottc Porcou‘t rﬂ]_]_m_]_n_’;_‘n‘_‘i;._ Averages
Treatment’ Index’ Change srcantage of cells in Generation

(%) ", ", ", Time
(AST)
onso [ W 1 £ 1] 62 [.] 12.3
CL 284,846 (Sedative/Mypnetic) Batch: PC 1420
0.1852 sg/mL 7.8 -9 b 1 ] [ 3] -] 12.4
0.487 sq/mL 9.0 -7 a8 [3] ] 12.9
1.82 sp/ul 8.8 2 [ 3 82 [ 13.2
4.87 pa/wi 8.0 -7 34 66 [ 12.0
15.2 usy/at 9.2 7 30 70 o 11.0
45.7 wa/ml’ 7.0 -19 34 LT3 [} 12.0
182 ug/ml 8.2 -40 100 [ [} 20.0
486 g/mi [ -98 100 o o z20.0
1520 wo/wmL® 0.0 -100 o -] o [ V{44

'CHD cells were trested in the sbsence of an axsgeneus source of
matabel 1€ activation for 20 hovurs st 3721°C. Metaphass cells
were collectad fo'lloﬂnr 3 20 hewr growth pertod in Brdu.

Mitetic Index = (Calls in mitesi1s/800 cells scered) x 100.

*Percent change - (Trestment mitotic index - centreol mitotic
index)/control mitotic tndex, expressed as a sercentags .

“Aversge Senerstior Time:

R 0. boura ot Rrill ssmenre
(Y = frepueney M1 calis) « (2 x egueney M2 cells) + 3 = Nenuenwy M3 cslel)
C = not calculated. )
*Partially seluble (1.e., visible precipitate) in treatmant msdium at
this concantration.
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CHO Chrom abs - MA (Cont.)

<

Two main assays were done, an initial and a repeate assay. :
¢ The initial assay, cells were exposed to 4 concentrations of the drug using duplicate
cultures. These were 38, 76, 152, 304ug/ml in -&+S9. In the -S9, exposure to the drug
continued upto the addition of colcemid (20hr), and in +S9 treatment was for 4hr (total
20hr harvest). In the initial assay, cells were harvested at a single time of 20hr from start
of reatment. The top concentration gave 50% inhibition of MI (mitotic index); 3 lower
concentrations were assessed for chrom abs.
¢ The concentrations for the Tepeate assay, were selected based on the initial assay and
were the same i.c. 38, 76, 152, & 304ug/ml in -/+S9. For both assays, positive and
negative controls were assessed (solvent and untreated). Cells were exposed/treated for
20&44hr after start of a continuous treatement in -S9 and for 20&44hr after 4hr treatment
© in +S9. 200 metaphases per dose were examined for chrom abs and the concentrations
were selected so that the highest concentration would have about 50% inhibition of M1, 3
- additional concentrations were also tested.
¢ Statistical analysis was done using Fisher’s exact test, if a positive result was found, the
- Cochran-Armitage test was used to detect dose-response.

APPEARS THIS WAY ON ORIGINAL
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CHO Chrom abs - MA (Cont.)

] Results from the initial assay are as follows (tables from sponsor):

Ritetic Colls Abarrant Wif )

- SRLEReon-tyng
Trestmant’  fleak indm’ Sesred Coilg’ Gpa Wetks Exxt vesin Oic -Ring Oumped  Aberretiom

o (¢ 9] " calis®  per Coll™
Untregted A . W 4 ] 3 [ ] -] 1 0 (] 0.040
eells L N w 3 [ ] ) 0 [ ] 2 e 0 9.030
[ ] [ ) 1.2 $00 5 2 [ [} [ 2 0 8 0.0860
[ ] 8.4 100 2 1 [ ] 0 1 6 [ ] 4.020
€L 24,044 (Sadetive/Bypnetic) Beteh: PC 1429
3 s/m A6 3 1 1 ] A T 0 0.030
62 100 . ] 2 g SRR T 0 0 0.070
75 pe/nt A58 108 4 ' 3 'y -3 1. 0 0.070
S 3 W ! ° 1 0. 0 @ 0 0 0.010
152 ag/mi A 8.6 100 ° ° 0 (] o 0 o .0 0.000
’ 5.2 1 ° ] ¢ (] 0 0 0 0 0.000
304 so/m A 4.0 100 1 0 1 0 0 [ [ I 0 0.010
T . 30 100 [ Y2 0 3 1 0 0 0.080
4 A .0 100 % ] » 1’ 0 2 [} ] 0.470
0.08 samt [} s.4 ) 14 [ ! | 1 ° 2 [} 0 0.3%
‘00 calls wers trested for 20 hawrs ot J731°C in the simance of e enoprews source of eetabolic activation.
Initial assay 20hr harvest +S9 i
lluﬂe‘ Colls  Aberrew Shtemprome-cyns’  Swverely = Aversge
Yreatmant’ Flaak lndem’ Scered Calls’ Caps Oresks Rach Bresks Dic Aing Dwmped Aderratiom
e [ ) Calis®  Por 2l
untrested A 7.6 wo H 1 2 . ] ° ] ° .00 |
eails » &6 @ 1 ° ° » . 1 0 ° . |
mm A 7.0 W@ 2 ’ 1 [ ] ° ) 0 .0 |
" T4 10 1 ° H ° © o 9 0 ..
T 204,066 (Sadetive/Bypnetics Betch: PC 1420
300 sa/m. A 48 100 1 ° 1 s © o _ o ° 0.010
B b B A8 A 8 0. -8 -8 8 - - 0.080
950 ag/mi A s.0. w0 9 8 .8 » | s .o [ " 0.090
s [ N ) 00 ] 1 L 4 | ] ] [} L ] 9.100
00 sa/at A 18 n 2 " T T . 0320
® 0.8 » " ] e 10 N 1 ¢ o ' 0354
60 sp/m A 30 0 " ) 2 " 0 1 ° . ©0
» o8 “ ¢« b4 1 c o ° 8.200
o A 12w 1 N .w T o o 2 1.9
3 s/m . 1.4 00 o . BT 2y 4. 8 o 1 1.080

TCAD calls were treated for  haars ot JN21°C In the presence of on enegenmus source o7 metsbelic activation.

Mitetic Inies o maser mitetic figurss 2 100/500 colls countod.
Mxctuding colts with anly gepe.

tid brasks inglute chrametiv o leochramet(d Dresks ared fraguants; chramutid eachange figures (Zash) Inciue
Qadriradiale, triregiels and euspliaa rerrenguarts.
‘Ovenssam .-‘-n intlule bresks wel ssentric frupwnes: e, dcantric sdvemmsawe.
‘lﬂvnly damged colis Incluins calis with ane or amre fuilverited chromssasws ard colis with 10 or aare sbervrations.
"Soverely dammged ceile and pulverizetimw were counted se 10 aPgption.




CHO Chrom abs - MA (Cont.)

¢ CL 284-846 did not induce chrom abs in -S9 in the initial assay. However, in +S9, there
was a significant increase in structural abs (chromatid breaks and exchanges) and
average abs per cell (tables above). Both Fisher’s exact test (p<0.01) and Cochran
Armitage test (p<0.05) for dose response were positive. At harvest time, microscopic
exam of cell monolayer in +S9 showed 25-50% cytotoxicity at 600&650ug/ml and,

- 0-25% cytotox at the other dose levels. In -S9, cytotoxicity of cell monolayer was

0-25% at <152ug/ml and 25-50% at 304ug/ml Table below from sponsor presents the
summary of results: .

MAPPEARS THIS WAY ON ORIGINAL

Summaryv Table - Initial Assay

Abovrrations Colis wich
9  marvest nitetic Cotlls Por cott’ Absrratisra®
T resemare Astivecianr - Tiam Irutan Seaarw (Meun s D) ¢%)>
—SHOMNTR)

untrested - 20 8.2 200 0.08% 2 0.184 3.9
[ ] - 20 7.8 200 0.040 = 0.221 3.3
CL 204,044 (Beustiveswypnotic) Batch: PC 14D

0 sas/mi - b 7.4 200 0.030 & 0.240 4.3
. e ag/eb. - - 3.3 200 0.040 3 0.3% 2.3
152 sa/m. - 220 s.e 200 0.008 » 0.000 8.0
304 pes/mb - 20 . 3.5 200 0.0335 s 0.253 2.3
L3 - 20 a.0 200 0.4%0 2 0.738 8.5
0.08 po/mi

untrested v 20 7.9 200 0.013 = 0.122 1.5
DRag - 20 r.2 200 0.020 s 0.472 1.8
CL 284,044 CSedstives/Nyprotic) Barch:PC 1420

300 a9/m. - 20 8.7 200 0.030 = 0.198 2.3
530 sp/ma - 0 3.7 200 0.09% 2 0.326 8.3%>
00 ap/=t - 20 0.0 " S.X¥D ¢ 1.03% 20,08
630 pere - ) 1.9 200 0.293 3 0.329 7,.00=
cr - 0 .3 200 1.130 & 1.804 44 .3
3 sa/mi

'Severely dumeged colls ware camted as 10 cburvetiors.
fev, 280.01; Fiaher’s azact test.

APPEARS THIS WAY ON ORIGINAL
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CHO Chrom abs - MA (Cont.)
] Tables below from sponsor present the results of the main assay in +/- 89 with the types
of structural aberrations:
IDOTOEIT WPIAT ASSAT: 29 NOUR BAIVEST
Jetsl Saper of Stngugal Mberrgtios
. Mitatic Colls  Aberremt Qomiidtas’ _ONoRuEe-DO0r” Seversly  Average
Trestant'  Flesk Inde’ Scored  Cails’ Gaps Gresis  fach Srusks Dic Ring ODammeed  Abarratiors
x m _ Colls'  pur Catl®’
Untrested A 66 W 1 (] (] 0 1 ¢ @ 0 0.010
colls b LW 4T e TOROETTRTT T T 060
om0 A 60 W 2 ° 2 0 o 0 9 0 0.0
(I X' 2 0 1 ¢ 1 o 0 0.0
CL 24,046 (Sadutiveiymatie) Bateh: PC 1420 e
S00 p/nt NS0 W : o 7 o /t\ * 8 0 D110\
P 546 W $ 0 'Y o I3 Lo 0 0.07 |
550 ao/m A 80 WO ¥ 1 s a .la.i I -0 0.280 :
T 18 0 s 1 W0 80 0.210
600 pp/m A 5% W 1] T iy X0 0. o euso!
‘ Y I ] Q 0w 2 S [ 2 N o 10.570 |
430 g/t A 30 1 14 2 3 '\u "o 0 [ 10.580
b 346 " o s, 1 0, [ o o 0 200
: \

o A 36 100 “ 1 4 @ o0 o 0 1.080
1.5 sornt 5220 100 & o 2 3 00 0 1.160
IHDEPENDENT QEPEAT ASSAY: 44 BOUN RARVESY

- - - . T ERrE] . ) ) . L. m..
. Ritetic Colia Colis with Abervetion’ m Severely Structursl
Trescmant' Flesk Indes’ Sewred Gaps Srasis Exch Bresks Dic Ring Osveped  Abervations
awricsl  Structwrel calls® Pur Coli3?
Untrested A r7.2 1 1 9 9 | -] -] [ ] [ ] [ ] 9.0%0
calls [ ] 2.4 1% ] 2 [ ] ] ] -] h] 0 ] 8.G20
F ] A 8.8 10 3 3 L 3 -] ] [ ] [ ] 0. @0
[ ] .2 1 2 1 [ ] 1 [ 0 o ] [ ] s.0n0
G 204,006 (Sedative/Byprwtic) Beteh: PC 1420
508 pg/wt A 8.2 " 3 [ ] [ ] -8 ] ] ] ] ]
» 8.0 ° [} [ ] [ ] [ ] [ ] -] [ ] [ [ ]
50 sarm A Te W 3 3\ s o v o 2 °
¢ 0w 3 P s 2 s > ° °
00 sp/mt A 6B W 3 RTI! 2 N \ o 2 o °
¢ s W b4 (] 1 w3 o t o 0
6390 so/m A 48 W . M 3 7 o ) T3 e 1
. 852 e . a2/ v e/ 2 2 °
- A 9.0 ] 1 100 ° [} [ ] -] ] %o
8 s/ | 4.2 190 1 100 0 0 [} 0 0 [} 100

TEIB calls wevrs trested Jer § hours st 37t1°C in the presents of @ sXogencam 3eurce of Pecabellc sctivetion.
Mitotic Sren » mater oitetic figwres 2 100/300 cails emsed.

T

Ing colis with anly gage; meamricel sherretions Include polypleid orwl erdoreapl icated colls.

‘Chranstid brasks nelute ahrenstid o {eschrematid bresks ond frogments; dvomatid exchange 1ipures Clamh) inelude

Qundr |

radisls, triredieis ow cumples resrrogments.
breaks include bresks orw ecamtric frogaents; dic, dlcantric cheusweans.

‘Soeverely dasapud colls inciumes colls with ene or more prverized chrensscmms eng colls with 10 or aore sherretiorm.
Severely dumged ealis oW puiverizstiow vve courted s 10 aherrations.
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CHO Chrom abs - MA (Cont.)

Summary Table for Repeate Assay

Yrantent/ Alarrut {ans Colle With Ahsrreciens”
-9 wervest nizetis Celts Por Coll® o
Trestamnt astivettian Ti{am Irminn Saered tHean & SD) hamerise trustural
(L7 Jb]
e reasted - &R0 o1 200 D.010 & 8.900 .0
[— ] - &r20 9.4 00 0.000 = #.000 .9
L 284,044 C(Sedativa/WNypretie) Gstch: PC 1430
» sa/w - /20 7.6 200 0.085 o 8.0 0.
e M TN - 4720 6.8 - 200 -.000 s 8.000 8.0
152 an/wi - 4720 8.3 0 0.010 = 0.%00 1.0
304 aas/wi - &/20 S. 200 -088 ¢ 0.7% 2.8
o - [ Vg 8.4 200 0.1 a 0.457 14 .00
0.0 agv/ul ot
untrestes - 20/20 4.7 200 0.090 « D.100 1.0
S - J0/30 .2 200 9.0 & D.100 .0
Q 384,044 C(SodativerMpypretie) Satahs PC 1430 .
aeswi. - 20720 4.9 200 0.030 o D.Y98 2.3
S0/w. - 0720 .0 200 0.020 & D.V72 Y.
1532 gg/rm - /720 3.2 00 az3
ans/m - 20720 . R.B
e - IDMER . B8
0.08 sg/mt. . . - co g -
Untreates - Ad 7ol S.6
DNED - bt ol &.2
CL 204,844 (Codative/Wypnetic) Bateh: PC 14620
38 pe/m - &b 68 2.9 200 0.0 » 0.122 v.0 1.9
.S - ol /bty 2.9 200 0.010 = 0.100 1.3 1.0
IS2 ag/m - Py 1.8 ©.020 » 0.972 9.0 1.8
- vy o.™
- - &hs6s 2.1 200 9.890 ¢ 1.398 9.0 4.0
0.080 pas/m
Urvtrested - 4720 a.3 200 0.0 « 0.137 E"
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¢ From the above tables, it is clear that CL 284-846 was clastogenic causing both
structural and numerical aberrations in +S9. This positive response occurred mainly
at the higher concentration although at the 44hr harvest time, a concentration-dependent
response was seen in all 4 concentrations tested for the numerical abs and a
concentration-dependent increase in structural abs seen for the 3 higher concentrations,
all responses are relative to the negative control. A significant increase in abs was also
'seen at the 20hr harvest in all 4 concentrations. The Cochran Armitage test for dose.
response was positive for both harvest times and for the numerical abs at the 44hr.

¢ CL 284-846 was not clastogenic in -S9 regardless of harvest time.

L Tt is concluded that CL 284-846 is clastogenic in +S9 (Fisher’s exact test and Cochran
Armitage for dose response). Both structural and numerical abs were induced
relative to the negative control.
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: Chrom abs in Human lymphocytes with a confirmatory assay with multiple harvest
times/GTR#30416ﬂstudy date: Mar 1997/GLP FDA, OECD, and Japanese

guidelines.

¢

¢

L 4

Appropriate positive controls in +/- S9 were tested, the negative control was the vehicle:
DMSO.

Dose range finder/cytotoxicity assay was done with CL 284-846 in -/+S9. The
concentrations tested with S9 were 174, 580, 1740ug/ml and in -S9: 58, 174, 580,
1740ug/ml. DMSO and negative controls (medium and cells only) were used as drug free
controls; no positive controls were tested in the range finder. Cultures were harvested
22hr after initiation of treatment. Cytotoxicity was assessed using MI. The drug was
incubated with cells for 19.4hr in -S9 and 3hr in +S9. Single cultures per concentration
were tested. Mitotic inhibition at 1740ug/m] in +S9 was 54% and only 6% at the lowest
concentration of 174ug/ml. Based on these results, concentrations selected for the main
assay in +S9 werel13, 227, 452, 903, 1360, & 1810ug/m! for 22hr harvest time. The Ml
inhibition in -S9 for the dose range finder were 18, 45, 55. & 94% at 58, 174, 580, and
1740ug/ml respectively, compared with solvent control. Based on these results, the
concentrations selected for the main assay in -S9 were 28.4, 56.7, 113, 227, 452, 903, &
1810ug/m! for 22hr harvest.

Two assays for the chrom abs were done: an initial one and a repeate.

In the initial assay in -S9 at 22.1hr assay, a precipitate (ppt) was seen at >903ug/ml.
Inhibition of MI were 5, 19, 43, 52, 93, & 74% at 56.7, 113, 227, 452, 903, & 1810ug/ml
respectively. Chrom abs analysis was done only for 56.7, 113, 227, and 452ug/ml. 4
CL 284-846 did not induce structural or numerical abs at any of these concentration.
In the initial assay in +S9, a ppt was seen at >903ug/ml. Inhibition of MI at 22.1hr assay,
were 2, 10, 15, 50, 81, & 81% at 113, 227, 452, 903, 1360, & 1810ug/ml respectively.
Chrom abs analysis was done only for 113, 227, 452, and 903ug/ml. CL 284-846 did not
induce structural or numerical abs at any of these concentrations.

-Based on the results of the initial assay, the following concentrations were evaluated for
‘the repeate assay: +S9: 113, 225, 300, 450, 600, 900, & 1200ug/ml in 21.9 & 46hr

assays: in -S9 the concentrations for the confirmatory assay were: 113, 225, 300, 450,
600. 900, & 1200ug/m| for the 21.9hr assay and. 61.5, 113, 225 300, 450, 600, 900, &
1200ug/ml for the 46hr assay.

APPEARS THIS WAY ON ORIGINAL




Chrom abs in humans (Cont.)

L 4 In the confirmatory assay in -S9, a Ppt was seen at 2600ug/ml at the 21.9hr, inhibitions
of Ml of 33, 40, 40, 65, 72, 84, & 79% were observed relative to the solvent control in the
cultures dosed at 113, 225, 300, 450, 600, 900, & 1200ug/mi respectively. Chrom ab
analysis was done only for the 113, 225, 300, & 450ug/ml. CL 284-846 did not induce
structural or numerical abs at any of these conc. In the 46hr assay, a ppt was also seen
at concentrations >600ug/ml with inhibition of MI of 33, 32,56, 71, 84,94, 97, & 98% at
61.5, 113, 225, 300, 450, 600, 900, & 1200ug/mi respectively. Chrom ab analysis was -
done only for 61.5, 113, and 225ug/ml. CL 284-846 did not induce structural or
numerical aberrations at any of these concentrations.

¢ In the confirmatory assay in +S9, a Ppt was seen at >600ug/ml at the 21.9hr assay with
reduction in Ml of 6, 3, 21, and 67% rel to the solvent control at 450, 600, 900, &
1200ug/ml. Chrom ab anaylsis was done for concentrations 2450. CL 284-846 did not
induce structural or numerical aberrations at any of these concentrations. In the
46hr assay, a ppt was seen at >600ug/ml with Ml inhibitions of 3 1, 39, & 78% for 450,
900. & 1200ug/ml. Chrom ab analysis was done for 450, 600, 900, & 1200ug/ml
respectively. CL 284-846 did not induce structural or numerical aberrationss at any
of these concentrations. However, at 1200ug/ml in the 46hr and at 900ug/ml at
21.9hr, incidence of cells with endoreduplication was 1.5 & 0.5% respectively. The
concurrent negative control incidence was 0. The sponsor referred to historical
control data from 1995 where the solvent control range of 0-2% was reported
therefore, the sponsor indicated that CL-284-846 did not induce endoreduplication
since these values were within the historical control range. However, it is interesting
to note that the upper range of 2% is in -89, in presence of S9, the range is 0-0.5%.
Moreover, in the historical solvent control data of 1996, the range in + and - S9 was
0-0. .. ewer’ .

Based on the above arguments, it can be concluded that CL 284-846 caused endoreduplication in
human lymphocyte and that higher concentrations both in - & <+ $9. could and should have been
studied for chrom abs.
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In vivo Micronucleus in mice/Study#90030/MIRACL-23442
study date: Aug 1990/GLP FDA and OECD.

- Male CD-1 mice were used (n=10/dose/time point except for 300mg/kg there were 9
males each for the 24 & 48hr harvest and 10 for the 72hr). The vehicle was 0.5% MC +
0.1% Tween 80 in water. The positive control was cyclophosphamide (CP) at 60mg/kg.
Doses were 10, 100, & 1000mg/kg. Excessive mortality, 16/30, was seen at 1000mg/kg
therefore, this dose was excluded from the study. Another dose of 300mg/kg was used as
the high dose. , ,

CL 284-846 was administered via oral gavage as a single dose at 10ml/kg. Mice were
killed at 24, 48, and 72hr post dose. The vehicle control mice were also killed at these
times however, the positive control group was killed at a single time point of 24hr. Mice
were killed by cervical dislocation and femur removed and processed.

Clinical signs were seen in all doses: ataxia seen immediately after dosing, decreased
body tone, body drop with abnormal gait. No signs in control. ,
There was no significant increase in micronucleated polychromatic erythrocytes (MPCE)
at the 24 & 48hr harvests relative to the control. A significant increase (p=0.02) in
MPCE was seen at the mid dose of 100mg/kg at the 72hr harvest (2.00+1.33 vs.
0.900+1.10 for the control) however, no increase noted at the low and high doses. The
sponsor stated that this mean increase in MPCE fell within the historical control range of
0-2.00 for mean MPCE/1 000 PCE/mouse. However, when the range and not the mean
for the 100mg/kg dose, was compared to historical data, this range was 0-4 MPCE
which is 2x higher than the upper range of 2 for historical data; though this may not
change the sponsor’s conclusion dramatically, it should be noted. The sponsor
indicated that because of absence of dose response trend and no positive respense in at
least one dose, this finding was considered not to meet the criteria for a positive finding
(a significant positive response in at least one dose and a si gnificant positive dose
response trend). o '

The PCE/NCE ratio was significantly increased in low and mid dose groups at the 48hr
and in low dose at the 72hr harvest time. However, these values fel] within historical
range.

the sponsor concluded that CL 284-846 did not induce MN in mouse bone marrow upto
300mg/kg oral dose.

ccording 10 OECT del least 2000 PCE imal T . of
reduces the chance of detecting any positive finding by 172,

APPEARS THIS WAY ON ORIGINAL
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In vivo chrom abs in rats/Study#90135/MIRACL-23308_

study date: Jul 1990/GLP FDA.

Male SD rats (n=10/dose/time pomt) were administered a single gavage oral dose of CL
284-846 at 10, 40, and 170mg/kg (the high dose (HD) was selected to be 1/3 of the
(MLD) median lethal dose). The vehicle was methocel 0.5% + 0.1% Tween 80 in water.
The positive control was triethylenemelamine (TEM) at 0.5mg/kg p.o. Animals were
killed at 24, 48, and 72hr post dose.

gmdglmgs, Thls study is thcrefore, deficient and margmally, if at all accepted It is noted
that the minium # of cells for metaphase analysis according to OECD was done i.e. 100
cells per rat.

CL 284-846 did not induce chrom abs upto 170mg/kg p.o. dose in rat bone marrow.

APPEARS THIS WAY ON ORIGINAL
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¢

. In vivo/in vitro rat hepatocyte UDS_Study
date: Aug 1994/GLP FDA, EPA, & OECD' i

SD male rats (5/dose gr) were administered CL 284-846 to .assess the drug’s potential to
induce unscheduled DNA synthesis in primary rat hepatocyte cultures. Females were not

- tested because of similar metabolic and toxic profiles. The negative control was the

vehicle, 0.5% methocel + 0.1% Tween 80 and the positive control was
dimethyinitrosamine (DMN) 35mg/kg p.o.
Table below presents study design including animal # and doses:

[ "] Trastmost Ocve Lovel Mumber of Chrden mber of Clinicl Signs fomt
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2 g
[} LB 20 myirg ) mavenyt 3 Pwrgic 1-3howrn
[ X CL 3400 &0 meAY L nervel 3 i 3 1+ 3 hanry
w On B mgke s L b | aormel ¥+ 3 howre ﬁ

'Dose range finder was done at 100, 200, 4(-)0; 500, & 600mg/kg administered to S/dose

group rats as a single dose. Rats were observed for clinical signs for 3d postdose and,
mean B.w1 was monitored prior to dosing and at 1&3d postdose. Based on the results of
the dose range finder the following doses were selected for the main assay: 100, 200, &

400mg/kg.

Clinical signs noted were lethargy immediately postdose in all dose groups and crusty
eyes. At2>500mg/kg the following occurred: lethargy, paralysis, piloerection; prostration,
diarrhea, crusty eyes, lacrimation, and excessive salivation. There were deaths in any gr.
Clinical signs were not observed in the main assay immediately after dosing at both
harvest times. Lethargy noted prior to sacrifice at both harvest times.

In the UDS assay, hepatocytes were harvested at 1-3 and 12-16hr post dosing and the
appropriate no. of cells were examined/counted per animal (150 cells per rat).

CL 284-846 did not at any of the doses tested, caused a significant increase in mean net
nuclear grain however, a sig incr noted with the positive control. It was concluded that
CL 284-846 is negative in the in vivo UDS assay.
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SUMMARY AND CONCLUSIONS FOR GENETIC TOXICOLOGY:

CL 284-846 was tested in a total of 12 assays (includes 5 bacterial assays, 2 CHO chrom abs.
and, 2 UDS), for its gene mutation potential. The drug was not mutagenic in the Ames bacterial
gene mutation assay, MCGM - HGPRT CHO cells for gene mutation, rat hepatocyte UDS, in
vivo mouse bone marrow MN, and rat in vivo bone marrow chrom abs. The drug was clearly
clastogenic causing both structural and numerical aberrations (polyploidy and
endoreduplication) in absence and/or presence of S9 in 2 CHO chrom ab assays and in
buman lymphocyte chrom ab assay.

APPEARS THIS WAY ON ORIGINAL




CARCINOGENICITY
BACKGROUND:

initially planned a dietary rat and mouse car studies with CL
284,846 1in a protocol submitted May 12th 1992 (this submission also included 3mo rat and 3mo
mouse dose range finding studies for dose selection). The doses proposed by the sponsor in that
submission were 1, 5, 20mg/kg/d in the diet for both species. A telecon between FDA
(Fitzgerald and Osterberg) and the sponsor. took place on July 1992 to discuss dose selection for
rodent dietary car studies. It was agreed that the doses in the rat car study be 1, 10, and
20mg/kg/d (MD incr to 10mg/kg from the original proposal of 5mg/kg/d). The sponsor initiated
the rat study on Dec 14 1992 but the mouse car study was postponed because the sponsor wanted
to conduct more PK studies and dose range finding and the Division thought the doses for the
mouse were too low. It-was agreed that 4 dose groups will be tested in mice via the diet as
follows: 25, 50, 100, and 200mg/kg/d. In Nov 1993 (serial# 029), the sponsor submitted a
proposal for: mouse gavage car study, a 3mo dietary- , 3mo gavage- dose range finding studies,
a Smo gavage dose range finding study, and, comparison of steady state AUC in mice and
humans. In that amendment, (#029) the doses for the mouse gavage car study were 1, §,
20mg/kg/d. At the end of phase II meeting with the sponsor on Dec 14 1993, we learned that the
mouse gavage car study has been initiated as of Dec 2 1993 (without concurrence from us or the
Exec CAC) . Basis for dose selection for the mouse was AUC of parent which was determined
at HD to be 100x the human AUC at 10mg oral dose. There were several memos and telecons
between the Division and the sponsor regarding the basis for dose selection since the Division
was not in favor of using AUC as the basis for dose selection and believed that MTD was the
more appropriate basis for dose selection. On Jan 6 1994, the sponsor via a telecon, proposed
raising the HD from 20 to 50mg/kg based on the similarity of AUC of the parent following
40mg kg administered via gavage in a Imo study, to that for 240mg/kg administered by diet
(note that the Division’s original recommendation for a HD was 200mg/kg).

On Jan 11 1994, the following was agreed to during a telecon between the Division and sponsor:
AUC could not be used as basis for dose selection, the Division agreed that the doses be incr as
follows: m: 10, 40, 80mg/kg/d and f: 25, 100. 200mg/kg/d, if any toxicity develops during
dosing the sponsor is to inform the Division, and if mortality is not excessive, it may be
recommended that the study continue beyond 24mo to compensate for the 6wk period where the
doses were too low. Later in a Feb 25, 1994 correspondance (#040), the sponsor indicated that
these higher doses have been implemented on d42 of study initiation.

On Jun 13 1994 (Amendment# 051) referrence was made to the May 27 1994 telecon between
the Division and sponsor regarding the progress of the mouse gavage car study. There were a
number of gavage deaths and if that rate of death continued, the study could not last for 2yrs.
The Division after consideration of the frequency of deaths, indicated that the study can proceed
to 18mo and may still be considered a valid study. The sponsor. agreed that they will continue
the gavage study for as long as possible. The sponsor at the same time, porposed 1o initiate a




“back up” dietary study in mice with a starting date of early June 1994. This study will have
more animals per dose gr, 2 contro! grs instead of 1, and TK after 1yr and at end of study. The
back up mouse dietary study was initiated on Jun 8 1994. In a Jun 30 telecon, the sponsor agreed
with the Division to terminate HD gr in the gavage study due to high mortality and continue with
the rest of the doses. However, it would have been preferable if possible, to obtain 50% survival
rate at 18mo that might have rendered the study valid, but terminating the HD only, would make
this study only as a supportive to the dietary study. A status report on the survival of the mouse
gavage car study was sent by the sponsor on Aug 5 1994 (serial# 060).. It was reported that

mortality rate in the remaining drug grs continued to incr and recommended that the entire study
be terminated; this study was terminated on Sep 1994,

All toxicology studies were conducted under GLP unless stated otherwise.
The following dose-range finding studies were conducted for the mouse and rat:

Rat: 3 month oral dietary stud‘y (#26070)
Doses: 1, 3. 10, 32, 100mg/kg/d

3 month oral gavage study (¥23438)
Doses: 5, 50, 200mg/kg/d

3 month oral gavagé study (#23441)
Dose: 100mg/kg/d

3 month oral i avage study with 1 month recovery (# 261 70/—

Doses: 3. 10, 30, 100mg/kg/d

Mouse: 3 month oral dietary study (#26277)
Doses: 1. 5, 40, 240, 1500mg/kg/d

3 month oral dietary study (#27307 & 27333)
Doses: 25. 50. 100, 200mg/kg/d

5 month oral gavage study (#26929)
Doses: 20. 40, 80, 160, 240mg/kg/d. - -

APPEARS THIS WAY ON ORIGINAL




3 month oral dietary study (#388/Indexing# 26070
Study Initiation Date: Jun 1991 Lab:—
Doses: 1, 3, 10, 32, 100mg/kg/d; control received the drug free diet. _
i . Sprague Dawiley/10/sex/dose: additional 20/sex/dose (3/sex/time
point) for TK on days 7&86 at dose groups 1, 10, 100mg/kg/d.

(these TK rats were killed immediately after last time of blood collection and Nno gross or
histopath was done).  Each animal was bled § times over 24hr from the orbital sinus.

. mortality, clinical signs, B.wt/wt gain, food intake/feed efficinecy,
plasma levels/TK (blood collected from the oribital sinus on days 7&86 for TK), organ

wts, only the liver was examined for histopath, and gross exam done on all tox
animals.

Results:

Mortality & Clinical Signs: there were no deaths or clinical signs in any gr.

B.wt/Food Intake: a sig decr in mean B.wt gain was seen in HDm&f throughout the study
(14&22% in m&f respectively, lower than the corresponding cont). Mean B.wt was also decr in
HDm&f but reached statistical sig only in HDf (7% lower than the cont). These decreases did
not correlate with a decr in food intake or food efficiency, in fact, an incr in these 2 parameters
was noted in females dosed 10&32mg/kg. mean food intake was also incr in males dosed

10mg/kg and, food efficinecy was sig incr in females dosed >10mg/kg and males dosed
100mg/kg. '

APPEARS THIS WAY ON ORIGINAL




