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0 2.5 10 40
QTc msec | -2 239.5 235.1 210.8 2262
' 4 231.7 229.9 233.3 237.3
12 227.0 237.4 230.2 228.7
Rate bp.m. |-2 136.9 . 134.9 1113 135.4
4 144.3 148.4 140.8 | 144.4
12 130.4 126.9 99.8 109.0

The only organ weight findings of significance were those of the gonads.

Week Dosage group mg/kg
0 2.5 10 40

Gonads male

Grams 14.8 16.3 15.5 16.8

g/10 kg 11.2 14.1 13.3 13.6
Gonads female

Grams 0.631 0.610 0.736 0.765

g/10kg 0.664 0.616 0.717 0.846

Mann-Whitney U test *p<0.05, **p<0.01

The histopathology findings showed an increase in RBC in splenic red pulp in 2/8 control
animals and 6/8 HD animals (LD and MD were similar to control). However, there were no
corresponding changes in hematology or splenic weight.

Study title: Preliminary Study: Tolerance in white rabbits (oral gavage administration)

Key study findings: The 3 rabbits given 40 mg/kg/day for 5 days lost on average 170 g of body
weight compared to the 1 untreated control animal who gained 40 g. No other data was reported
although the sponsor notes that no behavioral changes were observed.

Study no.: 86-10 -
Conducting laboratory and location: Janssen, Aubervilliers, France
Date of study initiation: June 2, 1986
GLP compliance: no
QA report: yes ( ) no (x)
Drug, lot #, and % purity: R67555, batch V8510-201 in — Tween
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NDA21742 Reviewer: E.A. Hausner, D.V.M.

Methods Four female white rabbits were given oral doses of R67555 at doses of 0(n=1) or 40
mg/kg (n=3) for 5 days. The only data provided was weight gain. No behavioral effects were
reported.

Summary of weight changes

animal Body weight gain
Control 40 g

#720 treated -305 ¢

#721 treated 45¢g

#723 treated -160 g

Study title: Oral chronic toxicity study in Wistar rats: repeated dosage for 6 months. Oral
administration in the diet.

Key study findings: Three HD f died ahead of schedule. Ptosis was reported for all HD
animals. Findings were consistent with other studies in that decreases in HCT, Hb and rbc were
seen in the MD and HD of both sexes as well as the usual clinical chemistry findings of
increased serum potassium, decreased total protein, albumin, truglycerides, cholesterol and
phospholipids. Blood urea nitrogen was increased at MD and HD while creatinine was
decreased at the HD. AST and ALT were inconsistently increased. . Organ weight and pathology
effects were consistent with other studies also. Lung, spleen and heart weights were increased as
were pancreas, kidney, brain and adrenal. Absolute gonad weight was decreased at the HD of
both groups. Gross observations included swollen adrenals (5/20HD), white foci in the
lungs(20/20HD), edematous testes (4/20 HD), soft testes (2/20 HD) swollen testes (1/20HD) and
small testes (3/20HD). Control incidence for each of these findings was 0/20. Findings for the
females were swollen adrenal glands (10/20 MD, 18/20 HD) white foci on the lungs (10/20 MD,
7/20HD), swollen lungs (15/20HD). The reproductive tract of the females was described as
looking “more resting”, that is senescent, as characterized by fewer corpora lutea, more atretic
follicles, decreased uterine glandular development and thinning of the vaginal epithelium.
Study no.: N64890

Conducting laboratory and location: Janssen, Beerse, Belgium

Date of study initiation: September §, 1987

GLP compliance: statement included

QA report: yes(x)no( )

Drug, lot #, and % purity: R67555, A0111

Methods
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NDA21742 : Reviewer: E.A. Hausner, D.V.M.

R67555 was given to Wistar rats ( 20/sex/group) at doses of 0, 10, 40 and 160 mg/kg for
6 months. Parameters measured included signs, ophthalmoscopy (during and at the end of the
study), body weight, food consumption, hematology, clinical chemistry, urinalysis ( prior to
euthanasia) from individual samples collected during 16 hours in metabolism cages. At time of
euthanasia, organ weights, gross pathology and histopathology were assessed. A standard list of
tissues was provided.

Results

Analysis provided of test article in the diet is summarized below:

Intended dose mg/kg Actual dose mg/kg

10 8.67(males) 9.5 (females)

40 34.4 (males) 37.7(females)
160 141(males) 154 (females)

There were times when consumption of the test article was estimated to fall outside +10% of
target levels.

Unscheduled mortality was seen in the female HD group. Three out of 20 females died during
the course of the study.
1 died after blood sampling week 26. Focal lung lesions, swollen adrenals and
hemorrhagic lymph nodes were reported
1 died during week 15 with unspecified lung lesions present
1 died week 7. Focal lung lesions, swollen adrenals and lymph nodes were
reported

Ptosis was reported as occurring in all HD males and females. No other signs were reported.

MD and HD males and HD females gained less weight than did the control groups. The
difference in weight gain in the HD groups was apparent from the first week. The difference in
the male MD group was apparent from week12. The MD males gained on average 4.6% less than
the control while the HDm gained on average 40% (p<0.001) less. HD females gained on
average 33% (p<0.001) less weight than the control group. Food consumption was lower in the
HD groups from the first week and remained lower until the end of the study.

Decreases in HCT, Hb and rbc were reported for both sexes at the MD and HD.

| i
¥

I i Gosage group { m3 / kg ) . i
| ] Hales i Fruat o4 {
| Porsmter Jonzeol 16 40 1680 {control 19 50 16D {
!v-.':'~rs-~-'---v~~~vhbd--‘-h~‘-~4ﬂ- ---------- B R R TR P +.--.-.-..-n..-~---..u...,u...“,._.b .........
] KET: Haemetocrit X} 421 2.5 WS 38| W6 4%.2 386 wh= 33 4 Aew |
| I ! !
} HaB: Hoetmglobin grél | W4 .3 13.6* LTl S & X 4.2 33,5 % 425 v |
i i I o |
| RBE: B.B.0. WEG/amd | B.88 B.88 8.2y B12w | 5.4 B.65 T.64 #hx ¥ I3 aes |
¥ £ ]

i

215



NDA21742

Reviewer: E.A. Hausner, D.V.M.

Serum potassium levels were increased in both sexes at all doses. Albumin and total protein were
decreased, primarily at the MD and HD. Serum triglycerides, phospholipids and cholesterol were

decreased at the MD and HD of both sexes . Blood urea nitrogen was increased in all drug-

treated groups while creatinine was decreased at the MD and HD. AST and ALT were
inconsistently increased.
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Urinary creatinine ‘was decreased at the MD and HD for males and the HD for females.
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Reviewer: E.A. Hausner, D.V.M.

0 10 40 160
Urinary 169 163 143* 133%**
creatinine mg% v .
Females .|
Urinary 138 136 148 105%*
creatinine mg%

Mann-Whitney U test *p<0.05, **p<0.01, ***p<0.001

Lung weight in both sexes was increased at the HD. Spleen and heart weights were increased in

all drug-treated groups. Normalized pancreas weight was increased in the HD groups as was
kidney and brain weight. Absolute and normalized adrenal weight was increased in all drug-

treated female groups and MD and HD males. Absolute gonad weight was decreased at the HD

in both sexes.
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PHL: fancreas
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THY: Thymus
ADR: Adfmals
TYR: Thyroids

GON: Gonads
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Gross observations were limited to the HD groups. Swollen adrenals (5/20), white foci in the
lungs (20/20), edematous testes (4/20), soft testes (2/20), swollen testes (1/20) and small testes
(3/20) were reported for the males. Control incidence for each of these was 0/20. Findings for

females are summarized below.

Gross observation Dosage group mg/kg

0 10 40 160
Swollen adrenal 0/20 0/20 10/20** | 18/20**
Lung: white foci 0/20 0/20 10/20* 7/20%*
Lung: swollen 0/20 0/20 0/20 15/20%***
Uterus: small 0/20 0/20 0/20 5/20
Uterus: swollen, watery content 8/20 2/20 5/20 1/20*

Chi Square *p<0.05, **p<0.01, ***p<0.001

In females at 40 mg/kg and in both males and females at 160 mg/kg adrenal histopathology
changes were reported as swollen cortical cells of the zona reticularis and fasciculata. The zona
reticularis was also reported to show sinusoidal ectasia with congestion in this area and pigment
(unspecified) deposition. The zona glomerulosa was small due to compression.

Lung lesions were described as an increase in foamy cells sometimes with chronic inflammatory
reactions present ( MD and HDf and HDm).

Genital tract changes for the HD females were reported as a “more resting aspect” characterized
by a lower number of corpora lutea, an increase of atretic follicles, reduced development of the
uterine glandular system and decreased thickness of the vaginal epithelium. Some of the HD
males were described as having testicular degenerative changes resulting in low spermatozoa
(visually discerned?) and possibly the presence of cellular debris in the ductules of the
epididymus.

The sponsor reports a dose-dependent increase of rbe in the spleen in all treated groups of both

sexes compared to the control groups. One MD male was reported as having leukemia of the
spleen, lung and lymph nodes. One HD male had a thymoma.
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Study title: Twelve-month oral toxicity study in SPF Wistar rats. Administration through the
diet.

Key study findings: For the most part the findings in this study were consistent with other
rodent studies. The spleen, lungs, liver and reproductive tract were again shown to be affected
by drug administration. The hematology findings included increased neutrophils and the
decreased lymphocytes in both sexes at all points of determination. This is consistent with
adrenal hyperactivity.

Study ne.: N79297

Conducting laboratory and location: Janssen, Beerse, Belgium

Date of study initiation: April 20, 1989

GLP compliance: statement included

QA report: yes(x)no( )

Drug, lot #, and % purity: R67555 batch PFA101

Vehicle BCD 880 mg/kg bw/day

LD 5 mg R67555/kg bw and 55 mg BCD/kg bw

MD 20 mg R67555/kgbw and 220 mg BCD/kgbw

HD 80 mg R67555/kgbw and 880 mg BCD/kgbw

Methods

The drug was administered in the diet as a coprecipitate with CD continuously for 12 months.
Observations were made for signs, mortality, ophthalmoscopy (months 6, 9 and 12), body
weight(weekly), food consumption (weekly), hematology, clinical chemistry, urinalysis (month
6: 10/sex/group; month 9: 10/sex/group, terminal: all surviving animals). At time of euthanasia,
organ weights were determined and a standard list of tissues was collected for histopath analysis.

Results

Unscheduled mortality was seen as summarized in the following table.
Dose group mg/kg males Females
Control(0) 1 1

Vehicle 0 0

5 0 1

20 0 0

80 5 2
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Findings in the HD males who died prematurely included: multiple white foci in the lung, weight
loss, tissue mass (psoas muscle), high serum potassium ( 3/5), a left shift in the WBC
differential, soft, small, edematous testes(2/5). HD females had findings of pale lungs (2/2),
dilated urinary bladder (1/2), grit in the kidney (1/2), urinary calculi (1/2).

The only clinical sign reported was ptosis, identified in the HD groups only (7/20 males, 12/20
females).

Body weight gain was lower for HD animals of both sexes from week 1. This was maintained to
the end of the study. The MD females also gained less weight than the controls, apparent from
week 22.

Summary of differences in body weight gain

HD males | MD females HD females
Difference in weight | 157g *** ' 26g* 93g***
gain vs veh control | 37% 12% 44%

Mann-Whitney U test *p<0.05, **p<0.01, ***p<0.001

Food consumption was significantly decreased in the HD groups also and to some extent in the
MD females as well. There were several occasions when test article intake was outside +10% of
the target value for each dose level.

It was reported that there were no significant ophthalmoscopic findings although there was a
statement that ocular changes were identified in the HD females necessitating the examination of
the remainder of the group. An ophthalmologist’s report could not be located. There were single
animal listings.

The hematology data for week 26 showed some slight decreases in HCT, RBC, and Hb that were
statistically significant but of little if any biological significance. An increase in segmented
neutrophils and a decrease in lymphocytes were potentially significant as these were maintained
to the end of the study. Data for the females showed a more striking, dose-related decrease in
HCT, Hb and RBC. As seen in males, the females also showed an increase in segmented
neutrophils and a decrease in lymphocytes.

!

Dosage group { wg / kg )

!
! |
| i Females i
| Parameter { Control Piacebo 5 20 80 i
POV ....‘.......;..........,‘--‘-.-,,--,.-..--,--....-...,....-.”,“..”..,..“u.....,......,,“-,..M;
| WET: Heematocrit ¢ % | ook %7 2.9 416 38.5 oo ;
! ]
| HGB: Heemoglobin grdt | 5.1 15.1 1.4 16.1 12.8 s i
| : ]
} #8C: R.B.E. 10E8/m003 | amn 8.27 7.9 T 791 wer
1 H
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Week 39 data for the males showed some variability and little consistent pattern. The data for

. the females showed essentially the same pattern as seen at 26 weeks. An increase in segmented
neutrophils and a decrease in lymphocytes was beginning to emerge. By week 52, there were
few findings of toxicological significance in the data for the males. There was however an
increase in segmented neutrophils and a decrease in lymphocytes. Significant decreases in HCT,
RBC and Hb were maintained primarily in the HD females. There was also an increase in
segmented neutrophils and a decrease in lymphocytes.

The week 26 clinical chemistry data for males showed that the HD group had increases in
sodium and potassium. Total protein, albumin, cholesterol, triglycerides, phospholipids and
creatinine were decreased. Alkaline phosphatase, AST and ALT were increased. This was
maintained at the week 39 and week 52 determinations. :
Week 26 data for the females showed an increase in potassium for the HD group, a decrease in
calcium for MD and HD, and a dose-related increase in inorganic phosphate.

Total protein, albumin, cholesterol, triglycerides, phospholipids and creatinine were decreased.
Alkaline phosphatase and ALT were increased at the HD. This was maintained in the week 39
data. This was maintained in the week 52 determinations. Blood urea nitrogen was also
increased. The sponsor’s summary of the week 52 data is shown below as an example of the
changes.
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H

Parameter ;
memmmmn T ———— s EE e sEd
} 500: Sextium megst |
; PAT: porassiun mEg/ L }
; CHL: Chloride nEny/i I
; tab: Caleium mg’% i
; NP: tnorg. phosphate mgX E
; TOP: Totel protein &% E
i ALB: Atbumin 12 E
% HAP: Haptoglobin e ;
% ik Glucose ¥ }
} THG: Chotnsterst g :
: TeL: triglycerides gk §
; PPy Phospholipids med }
: Bik: Blood gres pitrog. mg¥ il
g Lh%: Creatining X It
; BiL: Totsl Bilfrubin mgX |
; ALP: Alkal. phosphatase /1 E
i AST: Aspartate seinotr. U7 E
} ALT: Alanine sminotran. W E
: EHE: Cholinesterase KW/ i

Lontrol

5.5
7.3

4.5

138
228
87
387
1.5

0,59

a5
149
A3

2.4

Dosage group { ng f kg )

5.1
r.2
4.5
22
142
157
350 =
298
144
0.83
12

a1

=3 >

2.4

Females

148
w
A%
283
19.1
0.59
.09
8
115

2.4

‘!04? £
5.4
8.7 *ax

LA

133
79 wa
428
229 w=
w.E

0.56 *

213
143

2.8 %

117 *»
203 **
119 *

’,l s

|
i
t

There were no findings of toxicological significance in the urinalysis data as presented.

Significornee computed by Manncihitney U test (fwo tailed) 1 * P < 05 #%p < 01 #% § < 001

Reviewer: E.A. Hausner, D.V.M.

The organ weight data was consistent with previous studies in that lung, spleen and heart weight
were increased as was pancreas, adrenal and kidney weight. Absolute gonad weight was
deceased.
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Reviewer: E.A. Hausner, D.V.M.

{ ; |
i ; Dosage group ¢ ng J kg ) |
| I Males |
| Parsmeter k fontrot Placebo 5 20 B0 |
R i i h Sttt it dio ettt ittt ielaieisielobtchnieb el e ksl ]
| WGT: Body webght " say 599 574 575 433 v |
| I

| tHEs Lungs | 3510 282 2351 243 4625 w4+ |
| markg | 4286 162 405 4085 10786 * |
| | f
| spe: Spleen w | W3 1183 1235 v T44T wwew 1763w |
I ngrkg | 1844 1947 2158 wax 2535 wr 5153 #n |
| i

} 13 Liver wy | 19585 18 18848 19364 14341 #ww |
} mgikyg ; 334%: 31489 32924 33786 32640 k
! i i
| 48Tz Haart m | 1555 1542 1549 1581 1579+ |
| kg | 2450 57 2740 2758 32D1 *w |
l i i
| PNC: Panereas m %39 1726 534 1403 1559 ;
; kg ; 2832 2878 2679 28 BEES wxw |
f { {
| ¥b%:z Kidneys g 3544 3579 1554 30 2091 e §
i matkg | s032 002 4207 GhoT * s e
i i {
E #R¥: Brain g | 2200 2242 2149 2229 2123+ '}
b ma/kg | 1 3769 T 3808 G925 eex !
! | i
joTHY: Thymos mw | Fat) 234 235 222 173 awx |
i my/kg | 399 387 409 388 we ]
! | i
{ an#: Adrenals m | 57 L4 3] 60 102 =*= |}
i mgtkg | 28 0t 106 104 235 x|
{ | |
] Tris Thyroids m | 32 33 32 32 26 e
1 markg | 55 54 56 7.3 £ i
L { 1
] on: Bonsds mg | %76 3ons 315 3742 2857 == |
1 merka | &250 53 8302 547 50 |
i I |
| 1
3 i

Signd Ficance computed by Mamn-Whitrey U test {thwo tailed) s * P < .05 ** P < .01 *** p < {1

The same pattern was seen in the females.
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| |
{ ] Dozage group ( mg / kg ¥ {
{ | Femates H
| Parascter | Control Platebo 5 € w i
} ............................ B T L L T R e e T R R R R L TR S P ;
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i | {
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| | i
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i mykg | 2208 pracd 295 * 3218 4823 wan |
1 i i
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| ! |
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| I |
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| ; |
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] f ]
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} matkg | 429 603 433 584 479 m |
| | |
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| l |
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Significonce eomputed by Manncihitney U test (two tailed) @ * F < 05

P 0] Y P o D01

The sponsor again uses a histology reporting method that is difficult to extract incidence
information from. However, the summary contained an interesting statement.
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Reviewer: E.A. Hausner, D.V.M.

Most of the high dosed rats that died or were gacrificed in

extremis during the study, showed moderate to sewvere chenges of the

lungs, adrenals, urinary tract and testes.

Ro fi-cyclodextrin (B8O mg/kg) =ffects were moted in the vehicle

groups.

fonclusion

R 67555 4id pot produce rslavant macroscopic changes in male and

female rats when dozed at 5 mg/kg body weight/day.

At 20 and BO mg/kg body weight/day we retain as drug and dose

related macroscopic changes:

~ swollen adrenalsz in males st 80 mg/kg and in females at 20 and

80 myskg

~ lung changes in males st 80 mg/kg and in females at 20 and 80 mg/kg

- testicular changes in males st 8D mg/kg
- spleen changes in females at 80 mg/kg.

Mo relevant macroscopic changes were noted in the B-eyelodextrin

vehicle group {880 mg/kg body weight/day).

The incidence of swollen adrenal glands was listed as 0/20 for all the male groups except the HD
(14/20). Pale lungs and swollen lungs each had a reported incidence of 0/20 for all groups except

the HD (17/20 for both findings). The summary of testlcular findings is shown below.
0720 o/20 /20
9720 0720 R 74
2720 8r2e 9420
20 e e

Yestis : cdomatous
1 Testis : small
1 Testis : soft
1 Thoracic fluid : increase
i

-

0725
0/20
Bs20
0720

120
7720
87207
1720

L
H
1
H
$

Stynd ficance computed by Ghi square test (twe tailed) : * P < 05

The incidence of swollen adrenals in the females was 0/20(control), 1/20 (veh), 0/20(LD),

13/20(MD) and 19/20(HD).

Incidence of gross necropsy findings in females

#p o< 01

e po< 001

Dosage group mg/kg

0 veh 5 20 80
Lung, pale foci 0/20 0/20 0/20 1/20 0/20
Lung, white foci 0/20 0/20 0/20 6/20 0/20
Lung, pale 0/20 0/20 0/20 2/20 20/20
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Reviewer: E.A. Hausner, D.V.M.

Lung swollen

0/20

0/20

0/20

1/20

18/20

Uterus small

0/20

0/20

0/20

0/20

3/20

In females, the adrenal cortical histopathology as reported was consistent with previous studies.

Findings included swollen cortical cells, ectasia of sinusoidal spaces, vacuolation and nodular

hyperplasia.

Conclusion

Histelogical changes due to the administration of R 67555 werse:

an increase of ved blood cells in the red pulp of the spleen noted in
the 5, 20 and BO my/kg dused males and females

& decrease of chronic kidney dissase in males and females dosed at

80 mgrkg

the presence of foamy cells in the lungs with sometimss chroulc
inflammatory resction was noted in the 20 and 80 mg/kg doged males and
females. No prominent differences were observed betwsen the 5 mg/kg
dosed, the wehicle dosed and the contrel groups

an increase of erythrophagocytosis with red blood cells in the sinuses
and histioeytosis in the mesanteric lymph nodes in the 80 my/kg dosed
famales. Ro prominent differences were observed between the 80 mg/ky
dozed meles and the 20 and 5 mg/kg dosed. the vehicle dosed and the
control males and females ' '

a disturbance of the adrenal cortex morphology as evidenced by the
presence of swollea cortical cells in males dosed at 20 mgs/kg, by the
prosence of swollen cortical cells, ectasia of sinuscidal spaces and
congestion in males and females dosed at 80 mg/kg snd by the presance
of vacuolated gona fasciculata cells. pigmented zona reticularis,
small zona glomerulosa Bad nodular hyperplasia in the females dosed at
80 my/kg. The 20 mg/kg dosed females and the 5 mg/kg dosed males and
females and the vehicle dosed groups were comparable with the control
rats

a decreased activity of the genital tract was noted by changes in the
testes {(degenerated tubull and presence of gisnt cells), in the
epididymides {low spermatozoa amount and cellular debris) of 80 mg/kg
dosed males and in the ovaries (increase of atretic fellicles,
decrease of 0l1d corpora lutea) and in the uterus {reduced glandular
development and granulocyte infiltration) of the #0 mg/kg dosed
females. The 5 and 20 mg/kg dosed and the vehicle dosed rats were
comparable with the control rats.
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Histological changas related to the sdministration of B-cyclodextrin

weres

- swollen and vacuolated aspect of the uripary biladder epithelium in the
vehicle and 80 mg/kg dosed male and female groups. Mo prominent
differences were observed between the $ and 20 mg/kqg dogsed groups and
the control groups

- swollen and vacuolated aséect of the renal pelvis spithalium in the
vehkicle dosed males. No prominent differences were observed between

the 5 and 20 mg/kg dosed and the control groups.

The sponsor’s link to the ophthalmoscopy results instead linked to clinical observations
for the final week of the study. An ophthalmologist’s report was not located.

Study title: Chronic toxicity study in Beagle dogs: repeated dosage for 6 months
“(Administration: orally)

Key study findings: There were few findings of toxicological significance in this study. ECGs,
performed at some unspecified time relative to dosing, showed significant increases in PQ
interval from week 5 ( first determination after the start of dosing) and increases in QTc from
week 11(increases noted in control group as well as dosed). A decrease in heart rate was
apparent from week 5. There were no findings of toxicological significance in the hematology,
yet the necropsy data showed an increase in splenic weight and an increase in rbe in the splenic
red pulp.

Study no.: N64891

Conducting laboratory and location: Janssen, Beerse, Belgium

Date of study initiation: Sept. §, 1987

GLP compliance: statement included

QA report: yes(x)no( )

Drug, lot #, and % purity: R67555, batch PFAO11 in gelatin capsules

Methods
Beagles, 4/sex/group were given gelatin capsules containing 0, 5, 20 or 80 mg/kg of the test
article each day for 6 months. Assessments included mortality, signs, ophthalmoscopy (prior to,
during and at the end of the study), heart rate and lead II ECG (prior to the study, periodically
during and at the end of the study), body weight, food and water consumption, hematology and
clinical chemistry ( prior to, at 2weeks of dosing , monthly thereafter), urinalysis ( collected
either by catheterization or use of a metabolism cage), organ weights, gross observations,
histopathology for a standard list of tissues.
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Results
There was no unscheduled mortality. The very few clinical signs reported tended to be isolated in
mature and difficult to construe as being drug-related.

We do not know when the ECG data was collected relative to the dosing nor do we know details
about the methodology. PQ interval in the dosed animals started at a longer duration than the
control animals. The HD group showed a further increase in PQ interval with the onset of
dosing. QTc was generated using Bazett’s formula. An increase in the QTc was apparent in the
dosed animals from week 11. A decrease in heart rate was seen in the dosed groups.
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NDA21742
s v
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Inconsistent with other studies, the HD group showed the greatest weight gain while the MD

group lost weight.

Summary of body weight changes in kg (percent difference from control)
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Reviewer: E.A. Hausner, D.V.M.

Week/day Dosage group mg/kg

0 5 20 80
0/-4 11.7 11.9 12.3 11.7
13/87 12.2 12.4 12.6 12.2
27/185 12.9 13.2 13.1 13.5
A from baseline | 1.2 1.3 (8%) 0.8 (-33%) 1.8 (50%)

Hematology showed a slight decrease in HCT at the beginning of the study that progressed
‘slightly further by week 2. The significance, if any, of these findings is questionable.
Hemoglobin levels did not show any consistent changes. There were no apparent effects upon
RBC count. WBC increased in the HD group from weeks 4 through 17: Control group 13.1-14.0
x 1000/mm’ vs 14.3-18.9 x 1000/mm’® HD (p<0.05 by the Mann Whitney U test for the highest
WBC count).

Triglycerides showed an increase in drug treated animals at one determination point only.
Alkaline phosphatase in the MD group started at a higher level than in other groups and stayed
so for the duration of the study. ALT in the HD group showed a transient increase in week 20.
Total protein was decreased in the HD group at the last 3 points of determination.

Reviewer’s summary of clinical chemistry changes

parameter Dosage group mg/kg
0 5 20 80
Triglycerides mg/dl week 20 39 71%* 58* 57*
ALT U/ week 12 51 50 ' 52 55
Week 17 46 48 47 45
Week 20 41 43 45 100
Week 26 53 53 49 51
Total protein week 17 6.3 6.2 - 6.2 6.0*
Week 20 6.4 6.1 6.4 6.0*
Week 26 6.4 6.4 6.3 6.1%

Mann Whitney U test: *p<0.05, **p<0.01, ***p<0.001

Occult blood was found in the urine of the MD and HD groups prior to the start of the study.
RBC (frank blood?) was reported for all the groups prior to the start of the study. Occult blood
and frank blood were found in each of the treatment groups throughout the study. No explanation
was offered for this finding.

No significant ophthalmoscopy findings were reported. Single animal observation sheets were
located but no statement from an ophthalmologist. Who conducted the examinations?

Spleen, heart and adrenal weights were primarily affected but not to the extent seen in the rodent
studies.
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NDA21742
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stgnificance computed by Mannruhitney U test (two tailedy : * P < .05 % P < 01 *** p < 901

There is not a great deal of information about the histopathology findings. No adrenal changes
were reported. An increase in rbc in the splenic red pulp was seen in all drug-treated groups.
- Other findings were considered referable to the catheterization procedures.

Study title: Twelve-month toxicity study in Beagle dogs. Administration: orally (capsules)

Key study findings: The ECG findings were reasonably consistent with those of the 6 month

dog study. PQ interval increased at week 40. Heart rate decreased in all groups but to a greater
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extent in the drug-treated animals. QTc as determined by Bazett’s formula did not show a
change. Significant increases in QT were seen in all drug-treated groups at week 40. Spleen
weight was increased only in the HD group and increases in rbc in the red pulp were reported
only for the HD group.

Study no.: N79298

Conducting laboratory and location: Janssen, Beerse, Belgium

Date of study initiation: April 4, 1989

GLP compliance: statement included

QA report: yes(x)no( )

Drug, lot #, and % purity: R67555 , batch PFA101/PFA091, as a solid mixture with BCD in a
1/10 ratio

Methods
Beagles, 4/sex/group, were given gelatin capsules once a day for 12 months. Capsules contained
one of the following treatments:
Control ( undosed)
Vehicle: 440 mg B-CD/kg body weight/day
LD: 2.5 mg R67555/kg bw/day
27.5 mg B-CD/kg bw/day
MD: 10 mg R67555/kg bw/day
110 mg B-CD /kg bw/day
HD: 40 mg R67555/kg bw/day
440 mg B-CD/kg bw/day

Parameters studied included mortality, signs, ophthalmoscopy( prior to, ~6 months and at end of
study), ECG and heart rate ( lead II, pre-study, 3,6,9 months and end of study), food
consumption, body weight, hematology and clinical chemistry (pre-study, 2 weeks and each
month thereafter), urinalysis (catheterized, pre-study, 1,3,6, 9months and end of study), organ
weights, gross pathology and histopathology. A standard list of tissues was collected for
histopathology.

Results

No unscheduled mortality was reported. Two clinical signs were reported for the HD group. All
dogs at 40 mg/kg were reported as showing a moderate increase in salivation during the entire
study period. Slightly softened stools were reported for 7/8 HD dogs during the first 3 weeks of
the study. No ophthalmoscopic findings were reported.

Bazett’s correction factor was used for QTc. The ECG was fairly consistent with that gathered
from the 6-month dog study. PQ interval showed an increase in the vehicle and drug-treated
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groups. However, QTc showed no consistent changes and gave no particular signal. Uncorrected
QT showed a significant increase in the HD group compared to the control before dosing started.
Further increases in HD QT were seen from week 12 through the end of the study. Significant
increases in QT were seen in all drug-treated groups at week 40. Heart rate did decrease to some
extent in all groups, with the effect progressing to week 40. The sponsor’s results are shown
below.

Appears This Way
On Original

237



NDA21742

v .

e e e vy o o

Reviewer: E.A.

Hausner, D.V.M.

z : Dosage group { =g / kg ) :
Paraveter 1 Wesk  bate ! comrol placebo 2.5 36 & :
_____________ e e e e e em e e et teee e enn e tenmane nnnen]
PO msec ! -3 16039 ¢ #5. 8.5 754 76,6 715" 1
| 12 2606089 1 82.6 86.1 2.4 83.% 8.9 §
|2 18-00-89 1 8.0 8.9 844 85.0 85.8 "
b ow 680150 1 Bk 83.8 9.6 95.6 92.9 ;
D52 020490 1 0.4 9.1 93.4 95,4 ¥ 9B.0 =+ :
............. ! O
aRs m sec ! 1 35.5 3.4 6.5 36.4 36.6 '
: 2 26-06-89 X 36.6 38.1 37.0 9.4 35.9 :
% weov-a s 385 38.5 37.5 9.1 38.4 :
P 38.9 0.8 1.6 38.8 42.5 '
Y s2 020690 : 36.9 35.8 5.4 35.8 8.8 :
............ e e e am e am e ssn b aia b e mneannneh
T msec 1 -3 16-03-89 I 152.8 171.0 * 158.0 167.9 13,0 )
P12 260689 | 157.1 187.9 165.9 165.% 181,35 #= :
V% 180989 E 157.6 163.4 158.6 1473 188.9 * i
w0 oaotop 153.9 185.0 186.1 * 185.0 »* 1926 ** ;
Vs o2-0690 1 1505 156.8 159.3 168.1 183.8 ** :
reeeeearoen s VYU SRR R eeeeme e '
attmses 1 -3 18-03-89 1 730.4 2485 2131 238.0 265.2 )
b1z 260689 1 239.5 730.4 246.5 238.8 251.9 ;
b oa re-00-09 4 221.9 228.6 238.% 231.8 22.7 :
1o 08-01-90 1 2.5 226.9 2.6 226.0 245.8 :
Vos2 o269 1 228.3 2.7 273, 226.6 262.8 :
............. e e et re e et
R mvolt | -3 16-03-B9 I 1.24 1.38 1.46 1.58 .79 # )
o1z 260689 : 1.58 1.65 2.06 1.95 FRT :
D% 180989 1 1.82 1.79 2.10 1.99 1.94 ;
Vw0 oso1901 1.78 1.82 2.08 1% 2.08 )
b ose 020e90 1.79 1.93 2.6 2.5 2.19 :
............. TS SO Yo
Rate b.p.m. § -3 T6-03-89 ¢ 138.8 131.8 135.8 123 .4 1433 !
P12 2606891 161.1 12,6 127.9 129.6 16,5 * "
V% 10989 1 123.6 120.4 129.5 171 102.5 ;
40 001901 131.0 114.9 9.4 ** 91.4 ++ 97.8 ¢ |
¢ s 020690 ; 141.1 124.5 19.4 3.5 105.6 ** !

Significance cosputed by Msnn-whitney © test (tuo tafled) : * p < .05 % p < 01 % 5 ¢ 50f
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As seen in the 6 month study, the HD group gained the most weight compared to the control
group.

Summary of body weight effects (percent difference from control)

Week/day Dosage group mg/kg

0 veh 2.5 10 40
0/4 10.2 10.2 10.0 10.1 10.0
52/360 13.0 12.4 13.1 12.7 13.2
A from 2.8 2.2(-21%) | 3.1(11%) 2.6 (7%) 3.2 (14%)
baseline ‘

There were minor changes in the hematology of questionable significance if any. The serum
analysis showed that the HD group started with a slightly higher potassium level than the other
groups. This was maintained throughout the study. It is difficult to say whether there was any
influence of the drug in this. By week 32, there was a decrease in inorganic phosphate in the
treated groups. The effect is not large and given the variability and drift in the data, it is difficult
to say that there is a real effect. The same could be said about serum cholesterol.

Appears This Way
Cn Criginal
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[ N T ] LN, U S I

i
EXPERINENT: 19465 | 1%P: Inorganic phosphate g |
Taxicity study [ Mean walues recorded at stated week and dose |
RETESS - OR - DOG - 12 MONTH funmasommanans R CLE R LR P .

| |

i } Posage group < mg / kg ) {

} Heek ] Gontrol Placebn 2.5 ® & f
e % e R R R Y ¥ YW 5 R T T T Y R T B3 o8 i

§ -2 ] 8.9 7.2 5.1 7.1 EA | I

§ [ } &8 6.6 6.5 6.6 &7 i

i 2 ] 7.0 5.8 4.8 4.6 7.2 I

H 5 i 8.9 8.4 6.1 5.9 6.2 i

! 3 ] 6.1 5.8 5.9 5.6 5.9 i

i 12 ] 5.0 5.7 49 4.9 5.7 i

i 17 ] 5.7 5.0 4.7 5.3 5.1 i

i ] ] 5.3 &9 5,1 * L6 4.9 ;

} 24 i 5.0 4.2 5.0 .7 5.8 i

{ i | 5.7 o7 4.4 4.7 48 f

{ 32 ] 5.4 LW 4.5 % 5.0 ¥ Al * i

i 38 | [ 4.3 3.9 4.4 4.1 i

! 40 i 5.9 5.0 L2 * 4.8 4.6 i

] &4 i L. b 4.0 3.9 %1 4.3 §

i f£.} i 4.3 4.5 4.1 4.1 4.4 i

H 52 i [ 4 4.2 4.0 4.0 L | |

i e -

Significance computed by Mann-bhithrey U test {two tsiled)
Control veesus all groups 3 * P < 08 ** b < (1 * P x 001
Placebd versus other graups @ 3P % .03 B9 P = 01 3680 ¢ « 001

There were no consistent or distinct findings in the urinalysis data as presented.
Spleen weight was increased in the HD group. There was a dose-related increase in absolute and
normalized thyroid weight as well.
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5L Spleen

LIV: Liver

KRT: Heart

PNC: Pancreas

THY: Thymus

ADH: Adrermls

FYR: thyroids

GOM: Gonads m

GOF: Gonada f

HP: Hypophyeis

FRS: Prostate

9710 kg
g/ 10 kg

]
g7 10 kp
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g/ 16 ky
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g/ 18 kg

. 9
g 7 10 ky
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g /7 1 kg
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g/ kg

5/ Y kg

g
g/ 0 x

8
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®
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7%
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5
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0.893
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0.618

19.9
13.%

0.9%01
0.8

0.659
0.045

9.7
6.7

9
226

98

P

21

54

(34

59

12
10

1.163
0.938

0.78%
0.592

0,050
0,067

10.25
2,08

ek
I

posage group { ng / kg )

2.5

283
219

107

18

52
41

7%
59

7
13

1.143
8.9%7

0,880
0.658

7.8

12.3
0.735
0.877
0.058
B.G47

13.25
7.39
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P T T L LY P L LR T TR e Y

12.73

97
75

k.
& 27

36
240

05
B4

23
18

53
&2

E3
&0

%
1

1.181
6.925

6.864
6.677

17.5
13.3

8.6
8531

0.082
0.048

a.50
6.57

g”

1]

13.24

b 3H
252

i

%
?

51

18
3
1.142
0.898

0,925
0.652

5.0
1t.3

1.373
1.05¢

G.o72
G057

10.40
7.59

significance computed by Manvi-ihitney U test (two tailed)

Control versus all growps
Placcbo versus other groups

"o

*Ppe N5 WP o< DT WP o< 0D
IP<.05 IFP < .01 RAp<.0N

i i A i S A WA S WA OB Ul N AN NI SRR, SRS T SRS O ST 1O TS R S SO R e e e S S P Sl i i i i, A SRR, AL WL Sl b, A M Wl L W AN

The only pertinent gross observation was that of swollen spleen. The incidence was reported as

0/8 for control, vehicle and MD groups, 1/8 (LD) and 4/8 (HD). The only drug-associated

histological sign reported was an increase in rbc in the splenic red pulp of the HD group animals.
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3.4.4. Genetic toxicology
Study title: 'N51471 Ames reversion mutation test with Salmonella typhimurium

Key findings: There was no increase in revertants in either TA98 or TA100 at the
concentrations tested in this inadequate study.

Study no.: N51471
Conducting laboratory and location: —

Date of study initiation: unknown ( Signed 1986)

GLP compliance: A Quality Assurance Attestation was included

QA reports: yes( ) no( )

Drug, lot #, and % purity: R67555, batch V8510-201. in a vehicle of DMSO Positive controls
were

- 2-{2-Furyl}-3~(S~nitro~-2~furyllacrvlamide (AF-2)}/......, _

- 2-nitrofluorene (2-§F) “ismmmmseew  N_1673-4/1632437

~ Spdiam azide {Rangj D eu et Art., 66BR/118I1D%97

4 38B0-0/160677..,.,

Methods The drug was tested in TA98 and TA100 * S9 from rat liver microsomes.
Concentrations used in the preliminary assay were 10, 100, 250, 500, 1000, 2500 and 5000 pg
per plate. In the more extensive assay, the concentrations were10, 25, 50, 75, 100, 200 and 400

ug per plate.

- 2-aminosnthracene {Z-34)

Results Concentrations >100 pg per plate caused thinning of the bacterial lawn. The summary of
the preliminary assay results gave number only for TA100 up to a concentration of 250 ug per
plate. Positive controls showed positive responses.

There was no increase in revertants either +S9 in either strain. The study was inadequate in that
only two Salmonella strains were used. The degree of cytotoxicity per concentration was also
poorly presented.

Study title: Ames reverse mutation assay
Key findings: A slight increase in revertants was seen in the TA97 tester strain without

metabolic activation. This increase was however within the historical range of what has been
observed for this strain.

Study no.: N62245
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Conducting laberatory and location: Dept of Toxicology, Janssen, Beerse, Belgium
Date of study initiation: unknown. Signed June 1988

GLP compliance: statement included

QA reports: yes( ) no( )

Drug, lot #, and % purity: R67555 batch pfa011, purity —— .

Positive controls were sodium azide, 2-nitrofluorene and 2-aminoanthracene

Methods The Ames reverse mutation assay was conducted in triplicate using tester strains
TA1535, TA1538, TA97, TA98 and TA100 £S9 activation. A preliminary study used
concentrations of 5, 10, 25, 75, 100, 200, 300, 400 and 500 pg per plate £S9. Concentrations of
5, 10, 25, 50, 100, 250 and 300 pg per plate £ S9 were used in the more extensive assay.

Results Thinning of the bacterial lawn was seen at concentrations >75 pg £S9. At
concentrations =100 mg per plate, toxicity was manifested as pinpoint colonies or absence of
bacterial background both £59. It was thus decided to limit the concentrations tested in the main
assay to <300 ug per plate. The preliminary assay was conducted only in TA100.

A mild increase in revertants was seen in TA97 without S9. This slight effect was repeated.
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First stady 1 in the sbsence of a metaboiic activation gystem
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£: Contamination, P Precipitation,  *: Thinning of backgrourd lawn, T: Toxte, 2: Pinpoinis
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Repeated study ¢ in the absence of a meteboiis activation system
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C: Contamination, P: Precipitation, *: thimitg of buckground lawn,  ¥: foxie, & Pinpaints The

values were outside the historical mean for the strain but within the historical range.
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Cumulative Ristorical control data on spontanecus and solvent control

revertants in the Ames reverse mutation test with Sglmonglla typhimgriom

~agivent seplrol revertants

Spontansous DMSO ) Hater
revertants -89 +59 -89 +59
TAGT Number of plates 87 17 &6 (3 6
Total revertaats 10774 10163 9096 945 885
Mean rev./plate ) 123.8 134,090 137.4 183.5  134.2
Range of revertants 70.3180 T0.395 75-201 133-373 107-162

The study is adequate.

Study title: Bacterial reverse mutation assay

Key findings: Under the conditions of the assay, the test article did not produce an increase in
revertants either with or without metabolic activation.

Study no.: R067555-5256

Conducting laboratory and location: ————
Date of study initiation: September 11, 2001
GLP compliance: statement included

QA reports: yes(x) no( )

Drug, lot #, and % purity: R67555, batch

Methods The test article was tested in Salmonella strains TA98, TA100, TA1535, TA1537 and
E.coli WP2uvrA #S9. In the initial assay, concentration levels were 1.5, 5.0, 15, 50, 150, 500,
1500 and 5000 pg per plate. Precipitate was observed at concentrations >500 (g per plate.
Toxicity was reported as starting at 500 or 1500 ug per plate. Based on this initial assay, the
highest concentration used was 1800 g per plate. Concentrations used in the second assay were
7.5,25,75, 200, 600 and 1800 Lig per plate. Precipitate was observed beginning at 600 ug per
plate. Toxicity was observed beginning at 200, 600 or 1800 ug per plate. Positive controls
included sodium azide and 2-aminoanthracene, 2-nitrofluorene, 9-aminoacridine and methy!
methanesulfonate.

The difference in concentration at which toxicity was observed varied with the bacterial strain.

Results The positive controls produced appropriate responses. The test article did not produce an
increase in revertants either with or without metabolic activation.

246



NDA21742 Reviewer: E.A. Hausner, D.V.M.

The study was adequate.

Study title: Evaluation of the mutagenic activity of nebivolol hydrochloride in an in vitro
mammalian cell gene mutation test with L5178Y mouse lymphoma cells (with independent
repeat)

Key findings: The study did not use sufficiently high concentrations to achieve adequate
cellular toxicity. The study was inadequate.

Study no.: N99905

Conducting laboratory and location: - - =TT
Date of study initiation: February 23, 1993

GLP compliance: statement included

QA reports: yes(x) no( )

Drug, lot #, and % purity: nebivolol, ZR067555PFA141, DMSO used as the vehicle
Positive controls were ethylmethanesulphonate and dimethylnitrosamine

Methods The preliminary test used concentrations of 1.1, 3.6, 10.9, 36.4, 109.3 and 364.0
compared to the solvent control. At concentrations =>36.4 pg/ml there was total cell death —S9.
Total cell death

occurred at =109.3 TABLE 5 L517BY MOUSE LYMPHOMA TEST SYSTEM - CLONING EFFICIENCY DAY O

~ pg/ml +S9. For the ' .

. - YPERIMENT 1
main studies, EXPERIME

concentrations of 1.1, pose No. of colonies/ Mean No. of Cloning efficiency 3.6,
6.1 and 10.9 pg/ml (ug/ml)  cloning plate colonies/plate  absolute relative )
3 % of contro
were used —S9. The o2 ( }
Concentrations —S9 Without $9-mix
were 19.7,36.4,45.9 . and
Solvent
61.2pg/ml. control 120 ; 120 ; 107 116 58 100
1.1 130 ; 149 ; 111 130 €5 112
3.6 130 ; 141 ; 139 137 69 118
Results 6.1 103 . 113 : 117 111 56 96
. 10.9 51 : 67 ; 50 56 28 48
] 14.5 a)
The concentrations 19.7 8)
. £MS 117; 128 ; 129 125 63 108
used did not go far
enough into the =~ ~orrmrrrmmomossmsmossssesssssassssin s s e
range of cytotoxicity With $9-mix
based upon the data Solvent .
1M control 132 ; 139 ; 141 137 69 100
from the preliminary 1.9 117 ; 123 ; 120 120 60 28
assay. 19.7 115 ; 114 ; 124 118 59 86
36.4 BL; 78; I 80 40 58
45.9 81 ; 92 ; 78 85 43 &2
61.2 56 ; 60 ; 74 63 32 6
82.0 3; 5,; 2 3 2 2
109.3 a) 247
OMN 55 65 71 64 32 a7

a) Cell killing directly after treatment
FI = Plate infected with fungi
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Reviewer: E.A. Hausner, D.V.M. *

TABLE B L5178Y MOUSE LYMPHOMA TEST SYSTEM - CLONING EFFICIENCY DAY O

EXPERIMENT 2

Dose Ro. of colonies/ Mean No. of Cloning effictency
(ug/ml)  cloning plate cotonies/plate absolute relative
1 4 3 {% of control)
Without $9-mix
Salvent
contrel 125 ; 136 ; 131 131 66 106
1.1 137 ; 128 ; 121 129 65 98
3.6 148 ; 128 ; 122 133 67 102
6.1 136 ; 137 ; 133 135 68 103
10.9 120 ; 118 ; 112 117 59 89
14.5 a})
19.7 a)
E#S 112 ; 128 ; 129 123 62 94
¥ith $9-mix
Solvent
control 152 ; 168 ; 143 154 77 100
8.2 144 ; 171, 165 160 80 104
10.9 139 ; 130 ; 151 147 74 95
14.5 141 ; 165 ; 158 155 78 101
19.7 143 ; 137 ; 152 144 72 933
26.2 139 ; 141 ; 151 144 72 94
36.4 161 ; 138 ; 139 146 73 95
35.9 146 ; 160 ; 155 154 77 100
61.2 89 ; 112 ; 81 94 a7 61
82.0 a)
DMN 61 ; 57 ; 51 56 28 36
ay Cell killing directly after treatment
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EXPERIMENT 1

Reviewer: E.A. Hausner, D.V.M.

Dose iNumber of colonies/Selection plate|TotaliNo. of coloniesiMean|MF §
ug/ml fresemme et | No. i/cluning plate | i H
i1 2 3 43 6 % 8 9 10f il 2 3 | i i
!
]
¥Without Meiabolic Activation (-$$-mix)

Solvent |
contro? | 2 8 2 0 0 1 3 2 1iFI 11 180 179 165 175 0.9
1.1 i 23 31 05 1FI FIFI 15 166 188 189 1B1 1.6
3.8 {12 10 6121 01 OFI 12 145 155 168 156 1.1
6.1 | 61 2906 33 12 o0f2 18 1s7 180 171 173 1.5
16.9 ] 6§ 4 23 13 5 4 21 31 167 179 180 175 2.4
EMS {2021 2120 1818 2024 12 FI 174 180 155 161 165 15.8
]

With #etabolic Activation (+59-mix)

Solvent |
control | O 4 F 1 2 2 1 1 FIFI 12 155 157 190 167 1.2
19.7 {11 23 22 00 1if1 12 180 179 165 175 1.0
38.4 i 0 861 8 4 3 2 FIFI 19 166 173 175 171 1.9}
45.9 } 01 062 2486 02 30 0 180 179 137 1719 0.7}
61.2 |3 22 18686 12 312 14 167 168 175 170 1.1
OMN i13 11 1210 18 9 912 2512 131 125 141 135 134 13.0

MF = Mutant frequency per 165 survivors
FI = Plate infected with fungt

EXPERIMENT 2

Dose |Number of colonies/Selsction plate|Total|No. of colonies!iMean|MF
ng/ni | e { No. |/cloning plate ; |
lr 2 3 4 5 6 7 8 9 10| |1 2 3
¥Without Metabolic Activation {-$9-mix)
Solvent |
conteel L 1 0 0 0O 1 O 1 2 20 7 121 122 132 125 0.7
1.1 {10 30 320 01 0 2 8 113 115 126 118 0.9
3.6 {12 21 06 12 42 16 110 112 18 113 1.9
6.1 { 82 21 60 10 02 8 123 120 112 118 0.9
10, |1 2 2 2 4 5 4 4 3 2 1} 29 126 130 12% 127 3.0
EMS 13940 3333 4019 2634 2829 301 106 116 11B 113 35.5
With Hetabplic Activation {(+59-mix)}
Solvent | '
control | 0 0O 1 2 O 1 1 2 1 2 10 137 138 14% 139 1.0
6.2 {1 ¥0 206 11 02 10 8 151 137 143 144 0.7
3.4 } ¥ 1 13 11 22 12 15 18 129 118 122 1.8
45.9 I 0y 106 1 2 00 1FI & 145 137 131 138 0.6
6L.2 } 2 0 0 0 1 1 0O 22 8 151 137 136 141 0.8
DMN i 5 6 12 6 7 5 6 5 9 9 70 101 183 B8 9?7 9.6
MF = Mutant frequency per 10° survivors

3]

FX

Plate infected with fungi
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The study is inadequate and uninformative.

Study title: /»n vitro mammalian cell gene mutation test (LS 178Y/TK"" mouse lymphoma assay)

Key findings: Under the conditions of the assay, the test article did not produce an increase in
mutations.

Study no.: R067555-5258

Conducting laboratory and location:
Date of study initiation: September 12, 2001

GLP compliance: statement included

QA reports: yes (x) no( )

Drug, lot #, and % purity: nebivolol, ZR067555PUA711, DMSO was used as the vehicle.
Positive controls were methyl methanesulfonate and 7,12-dimethyl-benz(a)anthracene (7,12-
DMBA)

Methods There were 4 hour and 24 hour exposure periods. Concentrations used are summarized
in the reviewer’s table below.

assay Concentrations used (ug/ml)
-S9 +S9

Preliminary: 4 hour 0.15,0.5,1.5,5, 15, 50, 0.15,0.5, 1.5, 5, 15, 50,
150, 500, 1400 150, 500, 1400
=15 pg/ml: 100% cell =50 pg/ml: 100% cell
death death

Preliminary: 24 hour 0.15,0.5, 1.5, 5, 15, 50,
150, 500, 1400
=15pug/ml: 100% cell death

=50 pg/ml caused precipitation under all of the above

conditions
Initial assay: 4 hours 2.5,5,6,7,8,9 30, 32.5, 35, 37.5, 40, 50
Initial assay: 24 hours 0.5,1,2,3,4,5,6
Results
Appears This Way
On Originai
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TABLE 1
PRELIMINARY TOXICITY ASBAY UING Nebivolol, lot ZROSTESEPUATI

S w2 S B B HO 5

Test Brricle Cel}l Concentration Suspension Growth

Concentration {X10%» % of '
(pg/mE} Day 1 Day 2 TPotal® Control*®
WITHOUT ACTIVATION {d4-Hour)
Bolwent I 1.73% 1.440 27.8
Bolvent 2 1.7318 1.356 25.9
.15 1.737 1.235 23.5 87
- 1.84% 1.431 26.2 58
1.5 1.857 1.273 22.8 82
5 1.3 1,431 21.8 81
15 G.0605 £.027% Q.0 9
50+ 6.014 £.41% 5.9 4]
150+ a.801 4.018 5.8 D
500+ 6.000 $.025 G.0 D
1400+ 0.0602 $.021 8.4 0
WETH £9 ACTIVATION (4-Hour)
Solwent 1 1.238 1.31% 18.1
Bolvent 2 1.237 1.363 1&.8
L35 1.243 1.3358 18.4 190
.5 1.114 1.452 8.0 98
1.% 1.225 1.334 18.2 49
& 1.37% 1.324 17.4 83
15 1.290 1.225 16.3 89
50* 5.02% 3.098 8.0 4
150+ 0.021 &.092 8.9 Y
500+ 0.0403 8,026 $.9 i
1400+ 0.017 g.024 3.0 y
WITHCUT ACTIVATION (Z4-«Hour} :
Sclvent 1 1.198 1.201 14.¢8
Solvent 2 1,113 1.220 15.1
o §-) 1.133 1.357 17.1 114
.5 5.9086 1.371 13.8 az
1.5 1.304 1.158 16.8 To312
5 {.880 0.934 8.1 61
15 0.132 0. 058 &.0 ]
50 .17 9.120 &.0 {
150+ 0,052 0,043 g.0 o
500« 8.016 0.001 0.0 Ly
G.0 i}

L400* 0.023 0.0630

Bolvent = IMS0
1 and 2 are duplicate cultuxes

* - Precipitating dosze

* ~ {ultures containing <0.3x10° cells/mlL on day 1 and 2 are considered as hawing 0%
total suspension growth.

P - Total suspension growth = {Day 1 cell cone. / 0.3x10% sells/ml) x  {Day 2 <ell
conge, / Day | adjusted cell conc.)

f = % of control suspension growth = (total treatment suspsmsion growth / average

zolvent control total suspension growth) x 100¢
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CLORING DATA FOR LSI78Y/TKY MOUSE LYNMPHOMA CELLS
TREATED WITH Nebleolol, 1ot ZROBTSEEPUATTT
IN THE ABSENCE OF EXOGENOUS METABDLIC ACTIVATION

 iolia) Assay (4-hour exposure)
Test Artlcle T?? Colonies Ve Colenies Inducnd %
Cencentration - - -—= Mutant HMutant Total
(pg/mb Counts  Mean Counts Mzan Freq.® TPredq. Growth®

Solvent 1 S0 35 30 38 8 160 176 159 165 38 4%
Soalvent 2 42 41 49 41 1 37% 183 Y710 176 45 47

Mean Solvent Mutant Fregquency= 47

2:5 A& S5 58 30 48 £13 133 155 122 139 £33 69 22 62
2.5 B I 2% 4+ 2% 21 122 135 138 132 27 43 -3 53
5 A 41 28 46 38 € 140 13186 151 136 15 57 ERY LN
3 B 44 42 58 48 7 110 153 166 143 224 67 21 65
6 Y 49 30 35 35 14 +

3 B Z8 27 32 2% 42 219 243 283 248 26 23 -23 92
K a 33 42 30 35 x5 172 150 153 158 10 44 -2 35
7 B8 33 286+ 33 45 179 Id42 173 165 £16 39 -7 34
8 A 38 51 31 40 8 156 136 144 145 18 55 b4 25
8 B 37 37T 41 38 2 115 130 153 134 %14 57 54 ig

= o e e o I 0 . 00 T 2T S T

Pasitive Control - Methyl Methanesulfonate {ug/ml)

10 223 209 194 209 212 3104 122 107 111 %8 378 329 37
20 169 149 168 159 238 42 45 B2 465 %4 585 640 32

»olvent = DMSD
A and B or I and 2 are duplicate cultures
+ - Culturs lost

8

- HMatant frequency (per 10° suxvivxng cells)={Average # TFT colonies / average § VC
colonies) x 200

)

- Induced mutant fregquency [per 1D° surviving cells) = mutant fregusncy — average
putant frequency of sclvent contrels

¢ — % total growth = {} suspension growth x % cloning growth} / 100

Appears This Way
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Reviewer: E.A. Hausner, D.V.M.

TOTAL COMPOUND TOXICITY DATA FOR LS176Y/TK™ MOUSE LYMPHOMA CELLS

TREATED WITH Nebivolol, ot ZRUS7TEGEPUATY

IN THE ABRSENCE OF EXOGENDUS METABOLIC ACTIVATION
inktial Aszay {4-bour exposwre)

Test Articls Cell Concentration

Concentration {¥ 10%* Susp Growth Cloning Growth % Total
{pg/mL} Day 1 Bay 2 Total® $Catl® Avg VC  3fncit Growth*
Solvent 1 1.228 1.643 22.4 185
Selwent 2 1.224 1.539 2D.9 176
2.5 A 1.041% 1.594 18.4 85 139 81 &9
2.5 B 1.154 1.510 19.4 85 132 77 &9
5 a 0.387 1.558 18.7 77 136 B 51
5 B 1.083 1.420 17.1 KE 143 84 66
& A Q0.805 1.338 11.9 55 +
3 B 0.7%4 1.558 13.8 63 248 146 a2
7 A 0.558 1.372 8.5 3% 158 33 3&
7 B 0.555 1.373 7.7 35 165 97 34
g B 0.417 1.350 6.3 29 145 85 25
8 B 0.315 1.249 4.4° 20 134 T8 1%
9 A 0,087 ©0.434 1.4 & +
9 B 0,053 0. 445 1.5 7 4
Positive Qeontrol - Methyl Methanesulfonate (pg/ml}
18 0.857% 1,287 12.3 57 i1 85 37
20 0.822 1.03% 9.5 44 46

A and B or 1 and 2 are duplicate waltures
+ = Calture lost

++ - Too toxic to clone

* - Coltures containing <@.3x10° cells/ml on day 1 and 2 are considered as havirg

0% total suspension growth.

b — Potal suspension growth = {Day 1 cell cooc. / 0.3x10% cells/mL) » (Day 2 cell

conc. f Day 1 adjusted cell conc.}

2

3

12

salvent control total suspension growth) x 100

od
solvent control) x 100

* -~ % total growth = {% suspension growth x % cloning growth} / 100

Appears This Way

On Original

~ & control cloning growth =« (average VO of trested culture / average VC of

- % of control suspension growth = {fotal treatment suspsnsion growth / awverage
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TREATED WITH Nebivolol, Jot ZROSTESEPUAT

Reviewer: E.A. Hausner, D.V.M.

N THEE ABSENGE OF EXOGENOUS METABOLIC ACTIVATION

Initiat Azsay (4-hour exposure}
Test Article Cell Concentration ’
Concentration (X 3p%y® Susp Growth Cloning Growth % Total
{ng/mlL} Day ¥ Day 2 Total® $Cntl® Avg VO  Cntl? Growth®
Solwent 1 i.228 1.643 22.4 165
Solvent 2 1.224 1.538 20.9 176
2.5 A 1.041 1.584 ig. 3 85 139 81 69
2.5 B 1.154 1.510 19.3 39 132 77 69
5 A 0.867 1.558 16.7 77 136 g0 61
5 B 1.083 1.429  17.1 73 143 g4 66
6 E:\ 0.805 1.336 11.9 55 *
6 B 0.7%4 1.558 13.8 63 248 146 92
7 A 0.558 1.3712 8.5 39 158 93 36
7 B 0.505 1.373 7.7 36 165 27 34
8 X D.417 1.3%D 6.3 29 145 8% 25
8 B 0.31% 1.249 4.4 20 134 15 i6
9 A 0.087 Q.414 1.4 6 3
] B 0.093 0,448 1.5 7 EZ3
Pagitive Control — Methyl Methanesulfonate (pg/unl}
10 0.857 1.287 12.3 57 111 65 37
20 €.822 1.035 2.5 44 46 27 12
Solvent = LME0

A and B or 1 and 2 are duplicate cultures

+ -~ Culrure lost

++ - Yoo toxic to clone

* « {ultures containing <0.3x10° cells/mlL on day 1 and 2 are considered as having

0% total susponsion growth.

]

- Potal

snanensiam arcsuwth = Msv 1 eell cone.
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18 THE ABSENCE OF EXOGENOUS METABOLIC ACTIVATION
independent Repeat Assay {24-hour exposure)

Test Article TE! Colomies ¥C Colonies Induced %
Corx ration Mutant  Butant Total
ipg/mL) Counts Mean Counts Hean Freq.® Freq.® Growth®

Soivent 1 55 3% 55 50 19 143 139 158 147 38 68
Solvent 2 34 3% 20 31 18 138 122 118 126 19 49

Mean Solvent Mutant Frequency= 58

.5 A 39 57 34 43 210 140 136 129 135 5 64 o 102
.5 B 33 35 25 31 44 129 143 144 139 %7 45 -4 107
1 A 41 30 34 35 13 150 143 127 140 210 50 -8 116
1 B 35 32 41 36 x4 162 181 148 164 214 44 -~14 122
2 A 31 42 27 33 46 1il 126 145 127 214 52 -6 §7
2 B 31 35 4945 37 16 163 124 140 142 216 52 -6 87
3 8 24 320 20 25 %4 151 126 122 133 213 37 ~21 &1
3 B 35 22 20 26 27 127 169 140 145 :18 35 -23 - 66
4 A 21 38 27 26 24 98 87 104 46 7 54 ~q 23
4 B 3% 38 28 3% 35 119 135 127 128 8 3% -4 32
S A 31 32 38 3¢ 23 1il 114 123 116 5 58 o 14
5 B8 +¥ ++

Pogitive Coptrol - Methyl Msthanesulfonate (pg/mb}

2.5 148 133 130 134 %4 110 3104 112 308 +3 247 189 85
5 178 196 186 187 %7 109 132 124 122 #i0 307 248 84

Solvent = MSO

Study title: Chromosome aberrations in cultured human peripheral lymphocytes

Key findings: While no increase in chromosome aberrations was seen under the conditions of
the study, increased polyploidy(=5ug +S9) and endoreduplication (=5pg/ml, -S9; 16pg/ml +S9)
was seen with the test article. The historical control data provided did not include values for
polyploidy and endoreduplication.

Study no.: N92628

Conducting laboratory and location: Dept. Toxicology, Janssen, Beerse, Belgium
Date of study initiation: June 24, 1991

GLP compliance: statement included

QA reports: yes (x) no( )

Drug, lot #, and % purity: R67555, ZR067555PFA111

Positive controls were mitomycin C (-S9) and cyclophosphamide (+S9)

Methods :

In the dose selection/first test, human peripheral lymphocytes were incubated = S9 with R67555
with approximate concentrations of 5,7,10, 16,23,35,53,79,119,178,267 and 400 pg/ml culture.
50 metaphase spreads per slide per observer (200 per dosage group) of human peripheral
lymphocytes of 5, 10 and 16pg R67555/ml culture (-S9) and 5,16 and 35 pg R67555/ml culture
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(+S9) were analyzed for the occurrence of chromosome aberrations. A repeat assay was
conducted using the same concentrations and higher concentrations of S9.
The incubation time in cultures was:

L Without activation 21 hour (first test)
21 hour and 45 hours (repeat test)
With activation 2 hours (first and repeat test)

Harvest times after initiation of cultures:
69hours(first test)
6%hours and 93 hours (repeat test)

Results
* In the first chromosome aberration test (69 hour harvest time) a decrease of 41% and 46% in the

mitotic index was found at 16 and 35 pgR67555/ml culture both +S9 respectively.
Dep of Toxicology

FIRST AND REPEAT .
EXPERIMENT: 2603 CHROMOSOME ABERRATION TEST At concentrations of 5, 10
Mutagenicily study , _
GHROMOSONE ABERRATIONTEST MITOTIC INDEX and 16 pg/ml -S9 and at
R 67555 - HUMAN LYMPHOCYTES concentrations of 5, 16 and
35 pg/ml +89, R67555
DOSAGE GROUP ((':QNC.) TITGTIC INDEX pet 1000 cells didn’t cause a perceptible
' 9 h. CULTURE TIME 93 h. CULTURE TIME increase in the number of
T WITHOUT | WITH WITHOUT | WiTH cells with chromosome
S8-MIX 59-MIX 5¢-MiX £8-MIX aberrations.
Culture | % of | Culture | % of{ Culture | % of | Culturg | % of
A Bijsolw.] A Blsolw.|] A Bjlsolv.i A B jsolv.
ocontt ] cony.. contr.) GODAr
. In the preliminary study,
‘ Sgb'zg‘g?"z‘(‘l‘gmo - |34 S7[100153 751160 total number of metaphases
 [Positive control: were decreased by ~85% and
:Kﬁ@gpﬁlfmm SR BB 46% by concentrations of 23
, (-S9) and ~48% (+S9).
Testaricle §_ |39 341103187 B4| 90 e .
R 67555 10 |21 38 83 Total inhibition of mitosis -
T 12 9L e S8 was seen at 35pg (-S9) and
' ' 53ug(+S9).
Solvent contral Y4835 10074 3] 10031, 18] 100] 74 58] 100

(DMSO : 20 uiml)
Positive control:
- Mitomycin C 0.2132 39

24 20128} - - - - - -

88
535 70 | B4 B0 1041912 63 |1 88|13

Test article 5 128 29
R 67555 10,127 29] 63 18 27| 92
16 16 23|51 171 5] 99 19 13 45 |72 52| 94

35 73 681 90 77 751118
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DapErimnegin 01 10nowygy

EXPERIMENT: 2603
Mutagenicity study

Reviewer:; E.A. Hausner, D.V.M.

FIRST AND REPEAT
CHROMOSOME ABERRATION TEST

CHEOMOSOME ABERRATION TEST SUMMARIZED RESULTS
B 87555
DOSAGE GROUF [CONC. NUMBER OF CELLS WiTH CHROMOSOME
{g/mi) |ABERBATIONS SCORED ON A TOTAL OF 200 CELLS
68 h, CULTURE TIME 83 h. CULTURE TIME |
WITHOUT WITH WITHOUT WITH
59-MIX S8-MIX S8-MIX SH-MIX
+ gaps;] - gaps * gaps - Japs |+ gaps| - gapE |+ gaps| - gaps
H5olvent control 7 ] 1 [}

DMSO 1 20 uiiml)

ositive control:

p=0.000 | p=0.000

Mitomycin C 021 227 | 13
: p=0.800 | p=0.000
Cyclophosphamide| 20 bl T ¥ ol
ast article 5 12 4 16 2
67555 10 10 3
16 8 2 i5 Kl
35 12 3
Solvent control - B 1 6 ' 8 3 5 3
DMSO : 20 wimi)
ositive controk P0G | p000 |
Mitsmyein C 0 .21 33 | 25" |
P00 | palk 000
Cyclophosphamide | 20 | 3%+ | 33
Teost ardicle
67555 5 8 1 12 6
10 12 4 |
16 11 5 19 7 12 z
35 9 3 ) 9 1

Significantly increased when compared 1o the solvent control group {Fisher Exact Probability
Tast; orie tailed): * p<0.08, " pg0.01, **" ps0.001. :

257



NDA21742 Reviewer: E.A. Hausner, D.V.M.

Appears This Way
On Original

Appears This Way
On Original

258



NDA21742

Papartmant of Toxicology

EXPERIMENT : 2603
Mutagenicity study

CHROMOSOME ABERRATION TEST
RE7555 - HUMAN LYMPHOCYTES

Reviewer: E.A. Hausner, D.V.M.

FIRST CHROMOSOME ABERRATION TEST

59 h. culture time

withoul Sg-mix

Datailed resulls on chromosome sberrations

Cancentration Sohvent Positive Tas! article
pgim] toatrol conirel H 67558
DMB0 { MitomycinC 5 10 16
20 pbmil 0.2 ug‘mi ygimi ugfmt Lgpend

Cultare A B MB| A B AMB|[ A B AB| A B A8 A B AB
Ho. of calls - » »
scored 100 100 200 | 25 25 S0 [300 100 200 ]100 100 200 (100 0D 200
No, of cells T t ¥ T 1
with aberr. {+gaps} 5 2 7 12 10 22 8 4 iz 5 5 10 8 2 8

wa?&gﬁ Pl 174 pa0.311 p=0.500
No. of calls 1 t 1 1
with abare. {gapa} 4 0 4 7 8B ?3 3 1 4 1 2 3 2 ¢ 2

pz(]};D:) p.638 p=0.776 pe0.892
Gap’ t &2 3 9H 8 7 4 2 8 3 4 7 s 2 7
Braak 4 4 2 2 4 2 1 3 ¥ ¥ 2 2 2
Exch. 5 3 8
ﬁap“ T 1 1 1 2 3 1
Datet. 1 1 1y 2 t 1 H ?
Thans,
CR.
Di.
M Mult. 11
i Pulv.
5 P‘x)ly; 1 1 4 4
e, { Endo, 1 1
Total aberr.
{rgaps) 8 2 8 $7 25 42 8 4 12 5§ 8 1 7 2 8
Tatat aberr. B
{-gaps) 5 0 5 8 18 24 3 1 4 2 0 2

The various types of aberrations are described i apperidix A 6.1 - A 6.2
Arbitrary, each cell with multiple aberrations was accounted for ten sbenations (gaps axcluded)
and a coll with ong or more pulverized chromosumes as one absration.
Numerical variations as polypioidy (Poly.) and endoreduplication {Endp,) wera not courted as abarrations.

1 : One-tadled Fishar Exact Probabdlity Test of A + B, treaiment versus sohwent conteol,
"p<O05 e <001, " p g 0001,
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Departmant of Toxicology

EXPERBIENT : 2803
Mutagenicity stody

CHROMOSOME ABERRATION TEST
R 67558 - HUMAN LYMPHOCYTES

Reviewer: E.A. Hausner, D.V.M.

FIRST CHROMOSOME ABERRATION TEST

9 h. culture tima

with S8-mix

Detalied rosils on chromosome abarrations

Concantration Solweht Positive Tes} article
sigimi control canteol R 67585
. Ty - add
BDMSO pharride 5 14 35
20 bl 20 pgia sig/mi pgiml aghinl
Culiure A B AB] A B AB| A B MBI A B AMB| A B AB
Mo. of calls
scorad 100 100 200 25 25 S0 [t00 100 200 (100 100 200 100 10D 206
No. of calls + T t £
with aberr. {+gaps} 3 8 u g 14 23 ¥ 9 16 W 5 15 4 8 12
L5 5]

p=0.000 Pe.213 p=(,272 P=0.500
Mo, of colis 1 t 1 1
with aberr. (-gaps) b o 0 8 8 17 1 1 2 2 1 3 c 9 3

E2 2.4

p=0.0G0 p=0.248 p=l.124 pe.124
Gap" 3 5 12 2 10 2 8 10 18 8 4 12 4 8§ 13
Bregk 8 4 %2 11 2 2 K4 3 3
Exch. 5 6 12
Gap” o1 1 1 1%
Delet. 4 4
Frans.
CR
372
M Mot 1 1
i Pulv. 1 1
s Paly, 3 1 4
e, Endo.“ 1 1 i 1
Total abarr.
{+gaps} 3 10 13 27 24 7 12 8 0 & 15 A4 12 16
Total aberr,
{-gaps} ¢ 0 ¢ |24 14 38 t 1 2

The vatious types of aberrations are describad in appardix A 8.1 - A &2
Artitrary, each cell with multiple aberrations was accounted for ten aberations {gaps exclded)
and a cell with one or more pulverized chromosomes as one abarnation.

Numariczd varsations as polyploidy (Poly.} and endoreduplication (Endo.) waes not countad as aberrations.

1 : Onentailed Fishor Exact Probability Test of A + B, treatmant varsus solvent control.
pLROS e <001 p s 000
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Depanment of Toxicology
EXPERIMENT : 2603

Mutagenicity study

CHROMOSOME ABERRATION TEST
R 67555 - HUMAN LYMPHOCYTES

Reviewer: E.A. Hausner, D.V.M.

HEPEAT CHROMOSOME ABERRATION TEST

68 b, r.u&tl_aro thne

without S9-mix

Dotalled rtesulis on chromosoms abarrations

Concanutraiim Bolvant Fositive Test article
g control control A §7558 ,
DMSO Mitomyain G 5 10 16
20 ubmi 0.2y kg uo 1 ro
Culturs A B AB |A B aB A B AB |A B AB |A B AB
No. of calls '
scored 100 100 200 25 25 50 1100 100 200 [10D 100 200 |[100 100 200
Mo, of calls H 1 )
with aberr. {+gaps) 4 4 8 £V 16 33 4 4 8 5 7 12 5 B 11
AR
P00 0,500 p=D.248 p=0.320
- No. of cells t 1 ¥ T
with aberr. (-gaps) 2 1 1 |13 12 25 1 0 1 3 1 4 1 4 5
BRE
p=0.000 p=0.751 pe0 186 p=0.108
BGap' 4 3 7 0 13 23 4 4 B 5 & 11 4 4 8
Break 10 & 16 1 1 2t 3 11 4 5
Exch. 5 & N
Gap” 1 1
Delet, 2 2 4 4 B
Trans.
CR.
Bic. 1 t
M Mult, 11 2
i Pulv.
s Poly. LN | 2 1 3 R I -
e. | Endo.
Total abery, ]
{+gaps) 14 &5 8 40 39 79 5 4 @ g8 ¥ 15 5 8 13
Total abere,
{-paps) 6 2 2 13 26 8 10 1 a4 1 4 1 4 5
The various types of aberrations are described in appendix A 6.1 - A 5.2
Agbitraty, each oell with multiple abesrations was. acoountad for ten aberrations {gaps excluded)
and a cell with one or more pulvarized chromosonies as one aberration,
Numaerical variations as polyploidy (Poly.} and endorsduplication [Endo.) were not counted as sberafions.
1 : One-tallod Fisher Exact Probabillly Test of A + B, roatment varsus solvant contrel,
* o2 QU5 T p < 001 p s 000
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Department of Taxkcology

EXPERIMENT : 2803
Mulagenisity study

CHROMOSOME ABERRATION TEST
A 87555 - HUMAN LYMPHOCYTES

Reviewer: E.A. Hausner, D.V.M.

HEPEAT CHROMOSOME ABERRATION TEST

89 h, culturs lime

with S8-mix

Datalled resuits on chromosomse absrrations

Solvant

Concentration Pewsitive Tast asticls
ug control control A 87555
Cyclophos-
DMBO phwmide 5 16 38
20 plimi 20ug ng ug g
Culture A B AB [ A B AB A B MB JA B MB A B MB
No. of cells .
seirad 100 100 200 25 25 50 1100 100 200 100 100 200 {106 100 200
”Na.olcaﬁs S : ; ; ;
with aberr. {+gaps) & 10 1B 18 1B 36 5§ & 12 10 8 19 5 4 %
E & 2]
p=0.000 s, 536 pw0.362 pel.052
Ho. of talls 4 + + 1
with aberr. (-gaps) 103 4 |97 18 33 4 2 8 5 2 7 2 1 3
2 21
P=0.000 p=0.375 p=0.272 pel. 775
Gap' B 7 13 12 & 18 5 & 1 5 ¥ 12 3 3 6
Hroak i 3 4 23 13 3% 3 2 5 4 2 8 2 1 3
Exch. 13 13 286
Gap* 1 2 3 1 1
Doleat. 7 2 9 1 1 1 1
Trans,
1 cR
#M | Mult. 3 5 8
i | Pul
& | Poly. 1 1 101
¢. | Endo.
Tetal abarr.
{+gaps) 7 19 7 28 8§ 172 a 8§ 17 w9 9 19 6 4 0
Total aberr. ,
(-gaps) 1 3 4 73 78 151 4 2 8 5 2 7 2 1 3

The various types of aberrations are described in appendix AB.1 - A 6.2
Arbitrary, ach coll with multiple aberrations was accounted for ten absrrations {gaps sxcluded)
and a oelt with one of more pulverized chromosomes as one abemation,
Numarical variations as polyploidy (Poly.) and endoreduplication (Endo.) were not counted as aberrations.

t: Oue ailed Fisher Exact Probability st of A 3 B, trestment varsus solvant oc»n:m¥

“p 5005 P06 p g 000N
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EXPERIMENT : 2603
Mutagenicity study

CHROMOSOME ABERRATION TEST
F 67555 - HUMAN LYMPHOCYTES

Reviewer: E.A. Hausner, D.V.M.

Deotallod results on chromesome aberrations

Without 5% o%x Wit S2-mix
Cone, Soivent Tast article Sovant Tost articls
[Fellze] conirm] R 67555 controf R B7555
(PMSQ : 20 pimi) 16 ynfied OMSC 20mh | aSugimi |
Casltuire A B AsB A B A«Bf A B MmBF A 8 A+Bl
INo. of calls
soored 100 0 260F 100 100 200f 100 108 200 w0 W 200
iNo. of celis .
with aberr, 4 4 8 6 & 12 2 3 8 3 B 9
(+3308) p=D.248 2=0.208
No. 0! oalis
with aberr, 1 2 3 1 1 2 2 1 3 /] 1 1
-gaps) i p=0814 =938
Gap 3 2 5l =5 5 10 2 .2 3 5 8
 Braak i i 1 3 2 1 3 1 i
Exch,
Gap
Datet, 1 1 2 h 1
Trang
L
Dic. .
M Mt
i Puty,
8 Poly, 1 3 2 2 2 4 3 3
S Eodo.
Total
abar, 4 4 8 3 8 12 2 3 5 3 B B
{equpst
Tatal
{aberr, t 2 3 1 1 2 2 1 3 o 1 i
{{aaps)
The various iypes of abarations are dasaribed In appandix A6.1-A82.
Arbitrary, sach call with multiple aberrations was accounted for len aberralions {gaps excludad) and a call with:
one of mere pulverzed chromssemes as one aberration,
Numericat variations as polyploidy (Poly.} and sndoreduplication {Endo.} were nol counted a5 aberrations.
Ore-tailed Fishar Exact Probability Tast of A + B, treatment versus solvent contrel
“p=0.05 " pL0.01, " px 0,009
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Study title: Micronucleus test in mice: Single oral dose administration.
Key findings: Under the conditions of the assay, when R67555 was given at a dose that caused
an unspecified amount of weight loss(p<0.001), there was no reported increase in micronuclei.

Study no.: N56071

Conducting laboratory and location: Dept. Tox., Janssen, Beerse, Belgium
Date of study initiation: February 4, 1987

GLP compliance: Statement included

QA reports: yes(x) no( )

Drug, lot #, and % purity: R67555, PFA0O11

Cyclophosphamide was used as the positive control

Methods

A preliminary study used doses of 20, 80 and 320 mg/kg given to Swiss albino mice. The
animals were euthanized at 18, 24,30, 48 and 72 hours after dosing. In the main study,

male and female Swiss albino mice, 5/sex/group were given single oral doses of 10, 40 and 160
mg R 67555/kg body weight, 30 hours prior to preparation of the bone marrow. A total of 1000
polychromatic erythrocytes per animal were evaluated.

Results: The sponsor reported no decrease in bone marrow proliferation and no increase in the
number of micronucleated PCE in the preliminary study.

In the main study, the sponsor reported a significant weight loss in the HD animals. Data was not
provided to support this. The positive control produced an appropriate response. No increase in
micronucleated cells was seen with the test article when results were combined for the sexes.
There was no significant difference in the results for the males and females.

Study title: Micronucleus test in mice: Single oral dose

Key findings: The sponsor states that the single oral doses given caused a significant (p<0.05-
0.001) and dose related decrease in bone marrow proliferation at the 24 hour sampling time. At
the 48 hour sampling time a significant(p<0.05) decrease in bone marrow proliferation in the 160
mg/kg group. The slight but not statistically significant increase in the micronucleated PCE
reported for the 48 hour sampling time with some of the HD mice is secondarily related to errors
in the process of erythrocyte enucleation or differentiation given the bone marrow toxicity. In
female mice, slight increases in micronucleated cells were seen at 24 and 48 hours at the HD.
When the results for males and females were combined a slight increase was noted at 24 and 48
hours at the HD.
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Study no.: N122168

Conducting laboratory and location:

Date of study initiation: May §, 1996

GLP compliance: statement included

QA reports: yes (x) no( )

Drug, lot #, and % purity: R067555, ZR067555PUA061
cyclophosphamide was used as a positive control

Methods Male and female mice were dosed with 10, 40 and 160 mg R067555/kg body weight at

24 and 48 hours prior to preparation of bone marrow. A total of 2000 polychromatic
erythrocytes per mouse and per time point were screened for the presence of micronuclei.
Plasma levels of test article were analyzed at 2 and 4 hours after dosing using satellite animals
treated with R067555. This was described in an appendix.

Results

Detectable plasma concentrations were found for both sexes, each dose group at both time
points. ‘

The HD groups gain less weight on average than did the control groups.
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Sex :N=mle {ro. 1 - 53
t ¥ = femate (M, 5 - 10

Upight of enimals (in g) at {T=) treatment and {S=) sacrifice + 2 h
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The sponsor noted that
However, with one male (animal No.5) and three ferales {animals Nos, 6, 7 and 10) of the

160 mg RO67555/kg body weight dosage group and 48 hours sampling time, a slight
increase (within the historical control value range of 0 to 5 micronucleated PCE/ 1000 PCE)
in the number of micronucleated PCE was observed (table 15, page D 15). Furthermore PCE
were observed containing nucleus fragments which were micronucleus a-typical for the
shape and did not have the typical micronucleus colouration. The same nucleus fragments
were found outside the cells. '

With the same animals, many nucleated erythrocytes with lobulated nuclei and erythrocyles
with pycnotic nuclel were observed. Bad nuclear exirusion was also frequently observed.
These histological findings let us to conclude firstly, that the mice have been treated up to

number of micronucleated PCE observed with some animals can be secondarily related 1o
errors in the process of erythrocyte enucleation or differentiation at this bone marrow-toxic
dose level,
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Reviewer: E.A. Hausner, D.V.M.
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APPEARS THIS wAY ON ORIGINAL

3.4.5. Carcinogenicity
Study title:

Key study findings: The carcinogenicity studies were reviewed under submission number 059.
Results are briefly summarized here.

Adequacy of the carcinogenicity study and appropriateness of the test model: The Exec CAC
assessed the studies as adequate.

Evaluation of tumor findings: The Exec CAC found the Leydig cell tumors in mice to be drug-
related.

The mouse study used dietary administration to provide doses of 2.5, 10 and 40 mg/kg/day. The
duration of the study was extended from 18 months to 20 to achieve a 50% mortality rate. Leydig
cell tumors were present in the males : 2/50 (veh), 0/50 (LD), 1/50 (MD), 21/50 (HD). This was
significant by the Exact Method and the Asymptotic method with the p value close to 0.

The rat study used dietary administration to provide doses of 0 (untreated control), vehicle
control, 2.5, 10 and 40 mg/kg/day. The study duration was extended from 22 to a total of 25
months to achieve a 50% mortality rate. By the end of the study the HD males weighed on
average 22% (p<0.001) less than the control groups. The HD females weighed on average 28%
(p<0.001) less than the control groups. Significant differences in weight gain were apparent in
the males from the week 1 determination through the end of the study. In females, significant
differences in weight gain were apparent from the week 16 determination through the end of the
study. A maximally tolerated dose was thus achieved but reduction in body weight may also
have provided a protective effect for the HD animals. The CDER statistician found no evidence
of a carcinogenic effect of nebivolol in this species. The Leydig cell tumors in mice were
determined to be drug-related.

Toxicokinetics:
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3.4.6.

Reviewer: E.A. Hausner, D.V.M.

Reproductive and developmental toxicology Some of these studies have been

previously reviewed either by E. Barry or by E. Hausner. These reviews can be found

with amendments 006, 016 and 097. Previously reviewed studies include:

N69430 (Exp 1887) Oral male and female fertility study in Wistar rats

N106655 (Exp 2774) Reproduction capacity study in Wistar rats (second generation

reproduction study with one litter per generation).

N92570 (Exp 2383) Peri- and postnatal reproduction study with a second generation

evaluation in Wistar rats

Exp 1888 Oral peri and postnatal study in Wistar rats

A brief summary of key findings in studies previously reviewed will be provided here.

Fertility and Early Embryonic Development

Report N69430 (Study 1887)Oral male and female fertility study in Wistar rats.

Doses of 10, 40 and 160 mg/kg were given orally via the diet. Body weight effects were seen
in both sexes.

Appears This Way
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In pregnant females, treated for minimum 14 days before being
exposed to equivalently dosed males and further treated till mating
securred and durisng the first B days of pregnancy, the averags body
weight and weight gain were as follows:

Dos rou  Body weight (a)

®a/A00 g food - itation period’
{mg/kg body weights/day) 1st day last day gain
4] 19¢.5 260.1 69.6
1a 180.6 254.0 63.5
40 150.0 246 . 5%%n 56, Sehw
180 18%.6 211 . 2% 21,64k

®4p0, 001

The average body weai
the pre-cchabitation per

Dogags group
nesd00 g food

le il W i

LY
io
40

160

*arpZ0. 001
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Dosage group dy wel

41009 £ Pregnancy period
{mg/kg body weight/day)  day } day 9 day 22
o 264.2 308.6 453.0
10 261.0 300.1 443.2
40 : 252 5k 2B2.2nkk  430.4
160 ' 201.0 205.0 356.0 {one pragoant
' female)
% pEO,O1
*dR BX0.001

The HD of 160 mg/kg resulted in ptosis (sedation) and some unscheduled mortalities. Males at
this dose failed to copulate, possibly due to the sedation. Despite pronounced maternal and
paternal toxicity, there were essentially no effects on litter size or corpora lutea.

Maternal toxicity as evidenced by decrease in weight gain compared to the control was seen at
all dosages. At the HD, only 1 female was successfully mated and became pregnant. The HD
males failed to copulate, presumably due to sedation as evidenced by ptosis. Two of the
unscheduled male mortalities had soft or small testes. There was no histopathological
information provided. There were also no sperm parameters provided. Given the sperm reserves
of the rat, it is not clear from the data presented that there is no effect upon male fertility. The
toxicity at the HD was so severe that there were insufficient numbers of females for evaluation.
The weight loss seen at the MD suggests that 40 mg/kg could have been the HD and might be a
NOEL. Female cyclicity was presented as only a cohabitation-mating interval median value
(p.5386).

The median interval was within 4 days ( one estrus cycle) for all groups.
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freatment ~ Hales 3 &0 days before cohebitarion and during cohabitarion
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I Nuiber of implantations @2y )} ows | B ] w3 ] e |
] Rurker of corpors luted @ ] 153 ] WI ] B3 ] %D |
; Heohi weight of foet] At cassaredn section @ | 54 | 54 | 54 | 48
I Niber of sbnoranl foerd (sus) 2y | 1 | 1 | 0 | LI
Mmoo A B a P PO, PO ISR e e *
{1 mgmﬁcame compiited by Chi Sguare Test {twd tailedy fall -3 11} }

{2} Stgnificante compated by Sarn-Uhitney U test (teo tailedd
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N106655 (Study # 2774) Reproduction capacity study in Wistar rats

Doses of 1.25, 5 and 20 mg/kg/day in a vehicle of hydroxypropyl-B-cyclodextrin were orally
gavaged to Wistar rats. There were no apparent body weight effects on either sex in the pre-
mating period. During pregnancy, there were no dose-related effects on maternal body weight.
Dose related effects on fetal weight and survival were apparent with no NOEL identified. These
effects also occurred in the absence of maternal toxicity.

Dosage group Average weight (g} of fetuses at stated day of age
myg/ kg bady st generation (dosed)
weight/day at birth day 4 day 14 day 21
MaF M+F M I3 M F
0 6.8 10.9 29 273 490 460
1.25 6.3* 9.7 287 273 48.1 44.2
5 £.1* B.6* 29.1 28.8 447 48.8

20 5.5 51 1.9 188 38.8 333

M male, F- fermale
Significance computed by Mann-Whitney U test {two-tailed) * p<.05 ™ p<0.01

Survival of pups was recorded on days 4, 14 and 21 of age. The survival rate per litter
is given in Tables 23, 25, 27 and 29 and averaged per dosage group in Table 21.

Dosage group Number of surviving fetuses/total number of fetuses
mg/kg body weight/day born (%) at stated day of age
day 4 day 14 day 21
0 93.2 923 91.5
1.25 88.7 84.2 B2.0*
5 85.0 713 71.3%*
20 ) S4rm 5.4 S.4%

Significance computed by Mann-Whitney U test (two-tailed) * p < 0.05, *** p < 0.001

The method of assessing developmental effects was very insensitive. Instead of reporting the
days at which developmental milestones were achieved, the sponsor waited until pre-specified
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times, usually long after the natural time of occurrence and noted how many animals had
achieved the milestone. .

3

There were no survivors of the HD dams. The second generation showed strikingly decreased

fertility.
fertility index = numbet of pregnant animals x 100
number of animals with successful copulation
Dosage group Fertility
mg/ kg body weight/day tate index
0 11/12 92
1.25 11712 892
5 2/5 40
20 : - -

Average weight of the gravid uterus was also decreased in the F1 generation with no NOEL
identified.

Weight of gravid uterus
The weight of the gravid uterus per group of dams is given in Table 36 Individual
data are given in Tables 37, 38 and 39.

il)asagé group Weight of gravid uterus
mg kg body weight/day g
- 0 100.5
1.25 93.0
5 96.1
20 -

The weight of the gravid uterus was comparable between groups.
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Number of implantations and corpora lutea were decreased compared to control.

Gommmmme——— [N —— o ——————

P N L O R Y e P R LT e P R R T P

Adult rat date

Number of dosed femeles

Number of dead females
Fertility rate

Sody weight day 1

Body weight day 22

Hieight gravid uterus

Weight change of pregn. females
food consumption (d 1 - o 2D

Litter dats

Nnber of Live foeti / fesmle
Number of dead foeti / female
mean Litrer sfize

Nurber of resorptions / female
Nunber of jmptantstions / female
Nurber of corpors {utes / female
¥eight of live foeti (caes,del.)
Sex ratio (X)

Number of malformed pups

H
(44
£
2y
[t
L4
@

2
(T3]
&4
2
@
#3)
2
)
(2)

+

—-— e v e

Gt ol o R W e R W W W dW G R VW WK AW MW B MR WM MW e e e

R D e T P P s 3

vehicle

]
'
1]
»
4
]
[
L]
]
]
i
4
3
]

12

o712
11/12
315.3
473.9
100.5

58.2
724.3

3.9
0.0%
14.0
1.00
15.0
15.3

5.4
&2.1

1y Significance computed by Chi Squere Yest (tuwo tailed)

(2) Significance computed by Rarmn-Whitney U Test (two tailed} : * p < .05

!

I 1.25 mg ¢ Sm ]
} 1 1
I-«*»»*»0«»b-~*’wwwv*&w*oow¢~~i
] i 1
| H 1
| 1 1
! 2 | & 1
1 0712 i WS [}
I 112 i 5 !
1 3.2 1 3855 }
v 456,93 i &70.5 L
930 (I L
LIS 3 { %%.0 ¢
Y 876.5 1 643.5 ¥
L 1 t
L i i
L] i ¥
P 132 112,06 H
009 I B.00 t
t 133 P12 1
1 0.8+ 1 0.50 t
IO3%S I 12,5
1 $6.2 { 16.0 i
1 5.3 i 5.4 1
1 80.2 *~ I 45.8 [}
1 0 ! ¢ i
L} f 1
R Brrwrerareneened

s *px 05 *p< D] *rp <

** o< 01 *** p < O

Number of implantati
The number of implan
presented in Tables 37

Dasage group
mg kg body weight/c

0

1.25

5
20

Yalues were comparal
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dams, no NOEL was identified for decreased pup birth weight and the decrease in pup survival.
In the second generation, number of corpora lutea, number of implantations and number of live

- fetuses were decreased in the offspring of LD and MD-treated females. There were no survivors
of the HD dams. It may be concluded from the data that nebivolol had effects upon fertility of
drug-treated offspring with no NOEL identified. No developmental effects were demonstrated.
However, the method of analysis, to check only at day 21 or 42 is insensitive. The
developmental landmark data is inconclusive.

Appears This W«:sy
Or Sriginal

Embryofetal development

Study title: N51171 -- Embryotoxicity and teratogenicity study in Sprague-Dawley rats
(Segment II). Exp N86-02

Key study findings: There is no detail of what was found in the examination of the fetuses.
There is no indication of maternal toxicity. It can’t be said from the material presented that there
is no teratological potential associated with this drug. The study itself may have been adequate,
but the reporting is not.

Study no.: N51171
Conducting laboratory and location: Research department, Janssen Laboratories,
Aubervilliers, France
Date of study initiation: January 21,1986
GLP compliance: statement included
QA reports: yes( )no ()
Drug, lot #, and % purity: R67555, lot V8510-201, purity —— .
Vehicle of Tween 80, —
Methods
R67555 was given orally to female Sprague-Dawley rats at doses of 0, 1.25, 5 and 20 mg/kg/day
from GD6 through GD16.
Parameters studies:
Dams: mortality
Clinical signs
Body weight
Food consumption

Pregnancy
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weight of gravid uterus
gross necropsy findings

Litter: litter size and number of live, dead and resorbed fetuses
Weight of live pups at ceasarean section
Abnormalities
Salewski technique for litters with 0, 1,2 or 3 fetuses

Results

Four females died during the study, 3 from unknown causes.
1 control day 18 (pregnant)

1 LD day 16 (not pregnant)

1 HD day 12 (not pregnant)

1 HD day 15 (pregnant) gavage accident

Average body weight gain was non-significantly decreased in the treated groups compared to the
control group.

| Bosage growps |  Body weight | Body weight on | aadg'waigh‘?ﬁ 1
b i on day 17 1 on day 22 | pain |
E Control}l group i 308.7 : 311 .1 } 45.6 ;
iE R 67555 1.26 mg/k.g,; 299.1 { 364.4 ; 38.7 i
; R 6755% 5 mg/ke i 300.3 ; 363.5 ; 41.0 E
; R 67555 20 mp/Xg E 796.9 E 355.9 E 35.5% f

Food consumptioh was decreased in the drug-treated groups even before dosing began and
remained significantly lower than the control group during the period of drug administration.

Appears This Way
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|” Dasage groups | Food consumption . e
| | day 1 through 5 | day & through 16 l|day 17 through 21
1 | | ' -
| Control i 155.4 | 317.4 i 149.6
i - | |
| R 67555 1.25 ma/kgl 140, 5% | 289.8%% i 182.8
z 1 1 z |
{ R 67555 5 mg/kg | 139, 4¥ ] 288.77¢ | 145.7
i o 1 |
{ R 67555 20 mg/kg | 145.6% i 787, 9% i 144.8
| i — b e
Appears This Way
On Original

The sponsor’s summary table of pregnancy data was poorly readable and is re-produced here for

greater ease of reading.

Treatment from day 6 to day 16 after mating

Dosage grou

s: R67555 mg/kg/day

control 1.25 | 5 1 20
Adult rat data
# of dosed females 24 24 24 24
# of dead females 1/24 1/24 0/24 2/24
# of pregnant females 20/24 2124 21/24 21/24
Body weight of preg. Fem. d. 17 | 308.7 299.1 300.3 296.9
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Body weight of preg. Fem. d. 22 | 371.1 364.4 363.5 355.9
Weight change of preg females 45.6 38.7 41.0 35.5
Food consumption (d1-d5) 155.4 140.5** 139.4** 145.6*
Food consumption (d 6-d16) 317.4 289.8** 288.7** 287.9%*
Food consumption (d 17-d21) 149.6 142.8 145.7 144.8
Litter data

# living pups /female 12.4 13.0 12.0 12.7

# dead pups/female - 0 0.1 0 0
Mean litter size 12.4 13.1 12.0 12.7
#resorptions/female 0.5 0.5 0.3. 0.3
#implantations/female 12.8 13.6 12.4 12.0
72?77 of living pups (?7?.del.) 5.2 5.1 5.2 4.9%*
abnormalities 0/235 0/275 1/253 0/254

*p<0.05, ¥*p<0.01 Chi Square and Mann Whitney U test

This is the extent of data found in this 30 page teratology study. There is no detail of what was
found in the examination of the fetuses. There is no indication of maternal toxicity. It can’t be
said from the material presented that there is no teratological potential associated with this drug.

Study title: N74513 -- Embryotoxicity and teratogenicity study in Sprague-Dawley rats
(Segment I1)

Key study findings: Split center of the thoracic vertebrae was increased over control levels at
MD (no maternal tox) and at HD( in the presence of maternal toxicity). The number of
rudimentary sternums was increased at all dose levels, significantly so at the MD and HD.
Ureteral dilatation was significantly increased at both MD and HD. The values also exceeded the
historical ranges.

Study no.: Exp 2111/88-17
Conducting laboratory and location: Research Department, Janssen Laboratories,
Aubervilliers, France
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Date of study initiation:

GLP compliance: statement included

QA reports: yes( )no ()

Drug, lot #, and % purity: R67555 in hydroxylpropyl-B-cyclodextrin batch PFA081, purity not
listed

Methods
frt & prelisninary conducted study {exp. No 2060/88-14}, R 67555 was administered orally by gavage as
a solution at 40, 80 and 160 mg/kg. The dose of 40 mg/kg induced moxderate maternal toxicity and
embryotoxicity. Eighty and 160 rag/kg were two toxic doses in pregnant females and resulted in a high
moriality rate, indicating that dose level selection was not appropriate for the purpose of the study.

Doses 0of 0, 2.5, 10 and 40 mg/kg were given orally from GD6-GD16 to female Sprague-Dawley

N rats.

Observations:

Dams: mortality
Clinical signs
Body weight
Food consumption
Pregnancy

Litters: litter size and number of live, dead and resorbed fetuses
Weight of live pups at caesarean section
abnormalities

Results

Two HD females died of gavage accidents.

Body weight changes. are summarized in the sponsor’s table below.
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' Body weight Body weight grain
Dosage groups ' {uterus weight
day 17 day 22 substracted)
Control group 3406 + 467} 4183290 A B36+32 (N
R67555 25mglkg | 3374 246 (21) 01686 @1 | 523£30 @D
Re/555  10mg/kg 33444 21 4228 +61 QL 560426 21)
R67555  40mg/kg 3321447 (19 3849 1 11.3* {18} 51435 {18)

The figure in parentheses { } indicates the actual number of fernales per groug.
*p = 005 by Mann-Whitney U test az compared to the respective controls.
Body weight was comparable betweets groups except at 40 mg/kg which showed a slight

decrease on day 17 (statistically nov-significant) and on day 22 4p < 0.05), as well as a
slightly decreased weight gain {statistically non-significant).

Food consumption was slightly lower in the drug-treated groups before dosing began and was
significantly lower in the HD group during the period of drug administration.
Also noted in the HD group is a significant decrease in the weight of the gravid uterus.

While there was no reported increase in dead feti per female, there was a decrease in live pups

~ per female and corresponding decrease in mean litter size at the HD. The weight of the live
fetuses was also decreased at the HD. This is summarized in the sponsor’s table below.
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Treatoent : from day 8 through day 16 of pregnancy

prasizes RS ERAEALEELEE . - e ! 3 & ¥ -
14 ! H t 14 1
¥ 1 Centrol H 5 ma 1 18 mg k 40 mg 1
H ! 4 1 5 !
ot e i o o o e 2 e e i 450 - 1 omwent 1 t H
¢ % H E 1 H
1 Adult rat data ] ¥ 1 1 2
H L] 4 L 1 £
1 Bumber of dozad fomales t 24 ! b1 ] o H 24 14
i Fumker of dvad fomales €1} t DI P24 LN 7} 2] T Zp28 4
1 Fusbsr of pregnant famales {1} [ Y 5 1] t 21724 [ 551 ¥ 232k H
! Body weight <ay 1 {2} Po2ks.i 1 260.3 t 237.% ¢ 2BY.2 t
i Body weight Ser § {2) to2rs1 1 278,83 t 8.8 t 28,5 H
! Body weight dmy 17 {23 I 3M.86 LI ¥ ) T 363 [~ - 1% 3 1.
I Body weight day 22 £2) 1 418.3 1 AR, B T 422.8 t 3844~ H
t Weight gravid uterus t 108.8 i ERD 1 109.3 [ 98- H
f Welght chamgs of pragn. femsles €] t 53,8 ' 52.3 1 58,0 %14 H
* Pood congumption {d 1 ~ 4 2 (23 1 150.5 185,77 1 146.9 t 1828 4
I Food conswmption (4 & - dif [£:3] o34p.2 to333.7 ¥ 326.0 1 3R0.7 www ¢
i Food consumption (437 - 4213 (2y O18R.2 Po170.3 10,9 1 121 % t
H H ¥ H H 14
1 Litter data H t H H H
3 H t H 1 t
1 Fuebor of live foeotl / female 83 H 18.3 t 311.3 H %3 L 9.3 = 1
1 Bombhor of daad foetl ) famale (&2 H .50 1 B.08 H 4.00 ] i, 00 H
? Mean Litter size (22 t 131 Foo13.3 H 8.2 [} 2.3 #a 1
1 ¥umber pf resorptions { female ¢ r §.35 LI 1} ! .33 LI 3+ B 1
1 ¥umber of implantations ¢ fomele {23 H 145 t 11.8 H 4.5 H 2.5 ¥
1 ¥umber of corpora lutes / fomsls (2} ! 158 v 14,8 18,7 LI TN ) 1
t Waight of live footd {camns.dsl.) €23 4 5.8 ! 5.9 1 5.7 1 4 B wen
1 Sex zatio {1} (22 t  a5.8 ¢ 328 ! %1.9 1 Ahk ¥
1 H 4 1 1 M
e L e C P R PPN + + . . +

1) Significomce computed by Chi Suuare Test [tws taslad) repw D5 W p < 0L e p e D01

{2) Gignificencs computad by Memn-Mhitmey U fest (two tailed) : * px D5 ¢ p= 01 #% p < 0M
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The results of the fetal examinations are summarized in the sponsor’s table below.

{ Cbasrvation } Dosegs gToup ( mg / kg ) i
1 | Combeal 2.5 10 &0 f
i - — |
| A, Affecting the shole body i [:} <] [°} a ]
| B. Affecting parts,regiona or oEgens i i
! 1. Coamaum and contenta | 0 0 v ° I
i 2. Spine amd spimal copd { 2 o 0 ¢ 1
t 1. Free and sense orEans { ] o 3 o 3
§ 4. Faek i 2 o 2 8 3
i 5, Thozax and CORLEnta . i }
i - split centar of the thozasie vertsbrale} 1w an 52 o wx }
i - rudimentary :sth paiz of ribs o1 2 o 2 £
i - ona rodimestary 13th rib I o o 1 3 ¢
f - mizsing vartebrats) I e ] B 1 i
f - feduced ossificaticn of the thormcis vertebrafe) | 5] [/ B 1 i
t - starmim bousisd: poozly ossifisg | % 4 5 2 {
i ~ dumbhell-snsped ateraum bone(a} & 13 8 8 1
i - asymetrivel durbbslI~shaped startum bone(s) ] 1 & 3 § I
i - mdimsntary stermae bous(a} H 1 5 i1t o+ 19 we |
i + syymmatrical atarmun bone{s) i 5 4 5 11 1
{ - stermus bonm(3r: cleaved i ] 1 2 T i
H » stoeymm bous{s}: missing i ] 1 1 2 H
I 4. abdomen and contants I }
{ - teloschisis | 4 8 1 - i
i 7. Palviz and combtents i |
1 - motepis kidney { ] [ 8 1 t
{ B. Urpgenital systen } |
i - ureter{s} Lorien 13 12 7 19 i
i ~ agatesi{s} fiiststion i 2 21 e 52 e}
i « QuTopic heates . 1 ] 1 3
{ - uyretatohydronaparosiy 1 ¢ 9 1 [} 3
H 8, Exhremitios ’ i |
i ~ balipes i 5 Y 5 e v |
} - twisted tsil T o 5 a i
! :

Signiticsnce computed by Mamn-Whitney U Lest (two talled) : * P s 05 ** B x 51 #es P« 003
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Anomalies were reported for the LD and MD group with no apparent matemal toxicity. The
historical incidences of these anomalies are shown below in the sponsor’s tables.
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M a

HISTORICAL CONTROL DATA OF RAY FETAL OBSERVATIONS
Experiment No.

Obsarvations 188.01188-05 | 88-07 | 88.09 s&wl 88.15| 89.01§89.03{ B9-07 |80-08

A, Affacting the whale body
- hydrops 1
- thaelomeius 1
B. Affecting parts, regions or organs
1, Cranium and contents
2. Spine and spinal cord
3. Face and sensa orans
~ microblepharia ) 1
4, Nock :
’ §. Thorax and contents

- apiit center of the thoracic B
vortebra(e) _ 1018 | & 8 | 15 111527112 7

missing 12th rid(s) ' 1
rudimentary 18th rib(s} 1 i "
one rudimentary 14dth b 1 1 3 2
rudimentary 14th pair of ribg 1 I a
wavy rib(s) ‘ 1 1
sternum bone(s}
asymmetrical 5
dumbeil-shaped 8
rudimentary 3
missing
incomplete casification
clegved
8. Ahdoman ang contents
- celoschisis 1
7. Pelvis and contents
- lumbar vertebra : displaced i1
8. Urogenital system
- uretsr(s) dilated or twisted 4 12 (15| 4|29 | 10
- ectopic ovarias 1
3. Extromities
- missing phalanges 13 )
- lalipes ’ 1 1 129

v

¥

+

20

[ B )
S
o
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Study title: N74514 Segment II Oral embryotoxicity and teratogenicity in Sprague-Dawley
rats

Key study findings: The findings of the previous study were repeated with respect to 1) an
increased number of split thoracic vertebrae in all drug-treated groups 2)Increased number of
rudimentary sternum in all drug-treated groups and 3) increased number with ureteral dilatation
but not with the dose-response as seen in the other two effects.

Study no.: 2210/89-10

Conducting laboratory and location: Research Department, Janssen Laboratories,
Aubervilliers, France '

Date of study initiation:

GLP compliance: statement included

QA reports: yes( )no( ) A

Drug, lot #, and % purity:R67555 in a vehicle of HPBCD lot # PFA101 (as noted in report and
ZR067555PFA101 as noted on the certificate of analysis)% purity not apparent

Methods

This study was conducted at doses of 0, 2.5, 10 and 40 mg/kg to see if the results of the previous

study could be repeated. Sprague-Dawley rats
——— were again used.

The day that sperm was located in the vagina was taken as Day 1 of gestation.
Observations: ‘
Dams: mortality
Clinical signs
Body weight
Food consumption
Pregnancy rate
Gross necropsy .
Weight of gravid uterus and number of corpora lutea
Litter: litter size and number of live, dead and resorbed fetuses
Weight of live pups at caesarean section
Sex of live pups
Salewski technique for litters with 0, 1,2 or 3 fetuses
Abnormalities
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Results
One HD female died prior to scheduled euthanasia. The sponsor’s summary of pregnancy data is

shown below. Maternal toxicity was not apparent in the MD or LD groups.
Troatiaent : Ii:bm day & through day 18 of pregnancy

P e 00 R R 0 85 S e v e i = e e 0 e o e
{ 4 4 1 H 4
1 f Uontrol 4 2.3 mg H A0 mg ¥ 40 mg 4
3 ! ¥ S ! ¢
i ————— - el e e P i = e = e i §
g ! 1 4 1 H
I Adulh fat data 4 4 H 4 ¢
H 4 H ! ! 4
t Mumber of dosed females ! 24 1 2% i 24 1 p28 1
1 ¥umbsr of doad fomalas {1 [ ¥ 1Y LI 3430 9 24 ! 1425 H
t Rarher of preghant Lemales 1) voRArzs 23728 [ ¥ 21 ! 1824 !
t Body weight day 1 13 t 2833 P23z 2352 ro237.% ¢
1 Body woight day & £2) ¥ 2E8.2 f 238.0 Fo258.1 ! 280.5 !
{ Body welght day 27 2} [ = - o357 [ > 3 ] t 3108 1
1 Body wakght day 22 {21 t 3659 + 3Bs&.8 B33 [ -3 t
1 Hekght zravid cterus s 66.5 H 88,7 H 9.0 t §3.9 14
1 Waight change of pregn. females {2} i B8.2 L - 2% LI 0 § t 550 '
1 Pood congumphion {4 1 « d 5) (2% t 321.% LI 33 00 3 ot 1258 £ 128.8 ]
1 Food consumphion (& & = di16) [#:3) 13121 ! 318.7 Toant.s t 2T .5 wew )
! Food consumption (417 - d2I) 2% t 1.6 ! 153,88 R 1% N - § k38,7 '
! H H i £ ¢
f PLitter data H H t 3 H
¢ t ! H H H
! Bumber of Live foetli / fomale {23 t B ¥ 'o11¥ FE L8 H 8.4 1
! Bumbar of dead Ffosti f famale {2} t B, 00 4 &, 00 H g.60 i o.80 1
! Heon Litter size ) ey It I 10.8 T X 1
! Rumber of resorptiona ¢ foemale $2) t  £.81 LI 8 B ! 4,43 1 1.84 1
! Nupiber of implantations / female (3} H 3.8 ¢ 1.8 L % 4N ) 188 ¥
! Wumber of sorpora lubtea / female  {3) £ k3.3 O - < H 14.8 1 14.% 1
! Welght of Live fosti {sams.dek.) (2} 2 B.8 H 5.% H 5.6 * 3 5.0 wax
! Sex ratio (%} {21 H 51.5 4 sn.7 4 8.9 1 5.8 1
¢ H |4 t 1 +
0 08000 8 0T 8 055 4 00 0 0 S0 S S 6 58 0 e
{1} Bigmt¥icance cemputed by Chi Square Test (twe tadled) crp e LS M p R Pl N p < 001

(2) Sipnificance computed by Monn-Whitney § Test (two tailed} @ » p € 5 %% p < D} " oo« Q41
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