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The spomsor nas pvovided two amencments To MDA 13, lu.  [ae firsc (11,238,383,

orovider a drzI: summar: tasis =

(A1)

appraval. This Zas Been raviaved an

- . 1y . LI -- F - QALY Traw T smnSdar K P
Zor accu.acy. A vavized monmcliniioal se<tion 3f Tne S53A sy isrtadisine has paan
azzzached o this raviaw

~ 3econz amenczant (11,73 3% zzzcasses tne juestion on draz-ralatacness of
t3radizine TTrzitzenc Io Tne dsvvzlovmenc oI n208I0¢C2llular tzrsincemas In pal:
2.2 Wmizs=.  Ths 3TCOnEor TA3 I3SET Ine POSLILIN INAI LiTaclIine TeT Se

STTiCTAlR-3CTITTLIYT T2

That
a siznifican: tesitivze trand 'z < 0.CC4) existad batwesn the incifenc: or
tepazacellular cazcinemas and Isradipine cose. This relationship was largsly

aziridulsble > an incra2ased evidence of neoplasams and impairad survival in ch

- -

Because the accz2ptad nowenclazure for classiiying mice liver lesions has
changed since tie original reading of the slides, the spoasor had two
independent censultancs blindélr reread the slides and jointly agree as to
diagnoses of any lecions. Tabie 1 displays the original tuzor incidences and

the newly detsrzined incidancas,




Fiece Y3zdimz foncza. 1 Conmzyol 2 Low qiz Eizk
Nocdular Proliferzcion 3 6 3 N <l
Hepatogellular Carzinoma 7 13 2 - i

: MY - v e
- -LBIRITEALLY SacrlIlded aAnlla.3, a s

Sena=é X23¢inz
pos PO o “n o .- e - . P v
depacticeli_ular adenoma w7 - -2 220l .
3 8@t e Caens - . - -
Sepatoce..u.ar CaZilinona - 3 - h .-
T - - o . s . X
{  z=r-encthesis senetes numper ¢ znizmals having only aderczas.
:

i

The Z2:t: LncLZiTa ZUCh Lover numrars ol Zdiagnesec farzinemas ooz
X . . . : -

TI2aToEnt gToup viihouwr any 2z In the rank ¢Idaer of TraidIment iroucs -
.y e - - vemmp - . - | S -
with Tzegees IO numcer cf tumors. Fortzmerl: Sa aal:

hepatscelilzlar czrzinemas and with the new classificationm swszam 2nl 20

- eem

had tuzoers oI this Twme.
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gnilizant linear trand %33 oZsarved

(p < 2.018) and tha high dose g-oup versus contyol group differencs was

oS~

sigriZicant (p < €.042).

Examining the hezactocellular cazcinoma data the statistical sizniZicance
was achieved orly when the natural dying animals were considered. There
was & significant ovarall trend (3 < 0.013) and significant interzooup




iiZfarance betwaen the contral ané az:zh Icse zToup males (p < £.02%,

axact . Ias

comtined catagorv o:

hepactocallzlar ademoma ¢ cartincza snowed a signilicant overall

wizh dose (2 < 2.231) andé s signiiicomz diffzrance

bectween zxe

~ =

an¢ conIrel DY the 3irzh-lox s < 2.I12%, dez on

<asc

Tod b o 1.4

ST D1zt 20gé mE.235 WE3 LT Lagliorac ‘72‘.: e antia.’"ses anc
P cam” T fen mman femmd eamags S Myem > - TVt =
CRLaUSe TIUIeTLo3 -7 LNCT2E3ed JTCLI80C33 S 00T NeRATICR:rIulAl acsnclas

3TC car:inomsas wver2 obserted 1T Ls izgeszaidbla oo deczarmine whether the
.

second evalueazicsn o tha slizas zrosvrizas iny Jeaningiuvl diffararcaz Incm

the resulzs ol the first ewvaluatien.

daza from the color st

from those mentioned by L. Shar in his zrzicla {Spontanecus Tumors iz
Control F 334 and Charlss Rirar €D Xats anc Charles River CD-1 apd 2¢CZH

Charles Ri-ar datavase and from the Sandoz Research

Insctituce. Ix2 wost mezningful historiczal control data is generallr

iifferences froxz the presenl studv. In three sctudiss

concucted
at Sandoz there were no diagnosed hepatsc
mice.

an inordinateil low number of liver tumcrs in male mice from the

concurrent Control Grour I was rasgensitl

stucles,

Thus it carnot be argzed froz this data (as the sponsor has) that

Thac

2llular carcinomas among ovez 150 -

e for the significant diilarances



becveen gToups. The historizal econcrol data from other sourzas i3 lass

reliable because of diffarances In facilitz:es, ia sourze
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and in anizal car2takers and 2&thologlits.

Iz s thizrd argement o7 the Lack of dislzzizal sizn:iliczancs the szenzar

the targat c2lls at carctinogenis lavals sndé 2N 200-L10 does not incuss

no incdicacions of hepatozoxicitr in the zale mice of the prasen: studr,

. -

wowaver. the incidancaes of acidcrniliz enc basopnilic £o¢i and of
hepatocellular adenmomas ar2 all grzatsr or comparadble in the hizh deose

treatzent group re.ztive T erzher ol Inz contTol groups in the s

Teér. It
siiould also be pointad out tha:z i therz were significant drug-induced
toxicity at the highast dose then one could argue that the maxizal

toleratad dose hadé been excsadad.

The structura-acciviey analvsis €ailed to find any structures ralazz2é to
4 - -

BN 200-1!9 or four metabolites in the TCPXAT program of Health Desizns,

Inc. Thus no meaningful inforzacion can be gleancd from this source.



NCLUSLON

The sponsor has provided adcitional data to support its c¢laim tha:t che

liver tumors observed in mice tveated with isradipine do not predics a

tumorigzenic potantial for pacisnts treatad with therageutic doses of =ha

drug. Yone oI the arguments oI themselves possess sulficient weigzht o

persuaca one to their conclusi:ns. However, taken collectively some =eri:z

must be goven to their posizicm. Scill the stataments acout liver zuzors
14

sioulé remain in the labelinz zmd che wultizat2 apporovapilizy of the <y

-

o v

should rest on ics percaived zznerfic ra2lative to i:ts residual risk ¢l

possassing a tumorigenic petanzial IZor zan.
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zalzium 2nTTv b'oche:, i3 a geren: N
gpo.irization-incuead ccn:::c::an is -
Zemonstritad in isolazad rsbbit aertis Ting and dog
sorsrary artaryr praparations. The caleium antagenisa was
setecTive I3 ;epo;a::: .t-on-induced as comparad I3
racaptor (ncracrarniasine and seroslonin)-meciatad

!ﬁ

cornIractiors 1o rabi

biz
iepoliarizatism-induc:d 23
°

aorza. s:adipize also inh:bized

-Cam o upt 3; in rabniz zorea; &
L-»e-;:duc=c zaleium uszaka o

-

“ac 1o allzecT on

sn zaloium conTan I monstidulstad rasting smoozh
TuscLe
Isradigine, lilz2 other calcium antazoniscts. was Ssuné s
ianiviz saromonin S.8T7) -induced contraczions of sanine
cerebral Masilar anc peripneral (mesancaric! arzarias
I3t showed a marked se-ec:;V‘:j. ianibicing the
sensizivizr ol basiiar arteries to 5-KET at concencrations
Loway than chese raguivad oo ancag 2nize the mesentaric
v=ary. In zizyo Bloeking a » agsinst blood-ind

du
spaszs of dog basilar arceries as wall as antagonisa o
deoolari: zicn- anc tlced-induced spasas on human
anzerior csra2tra. actarias have also been obsarrad with
is:adipi:e.

Investigations using guinea piz and cat cardiac tissue

demonsctrace that isradizine lowers heart rata (sinus ra:

-vow - -
o isolatad guinea p;g or cat actria) at concensrazicns

that are not negatively-inotropic (paced lefr guinea pigz
atria or paced cat papillary muscle).

In the globally-ischemic Langendorff rabbit hear: model,
isradipine exhibited cardioprotective activity in the
absence of negative inotropic effacts.

;o ESfaces of Isradinine on the Cardiovagcular Swr=~

'l\n

Effect y the Hegrs and reca rcul

Hexodynamic arnd regional blood flow studies were



conducsad wiczh i{sradipine in areschecized cacs arcé
conscious rabdits az Intravenous doses of 1-30 23,%3z and
17-230 u3,%3z, vespectivelr. Isradipine was also enan:inec
in arestheticzed dogs Zor hemod'mamic (3 ug/kz i.v.: an
ealeczrophvsiological cardisc (0.25-8 ug, kg i.v7 \V eifacss
and in aresthezizad raooiszs for eZZeczs on

Al

cera20racortical vascsgasas (I ug,/kz L.v.).

2]

hd - - < - ¢
T2 uive axperiments in

T3. dogs arnc radbits sheues
dilator of corcnary

iz2adizime T3 De a jot2

wascuiasur. Is:sdi:i:e caused prominent incrzases ol
bpiood <le¢ 9 the neart ané to the lerfz ventricular wall.
especiall tne suvcegiardial laver., Siznifican:
vasodilaczon oI other wascular beds was nocad only sz
the brain asnc swalszzal zusculatura2, | In anesthetizad
ccan-ahees 23173, Hlind orassure and Reart rata wers:
raducad and ¢ardisc sulzul ana otal peripneral
cimeucTances wers Incriazsad follewing isradipine
ddmenistracisn: mrscavaise conzt-~Tilisy . assassed

Deax zczalaration ¢ Hlsed in the aor:za, was also &
crzasec. 1IN EnestheIilac open-chest 2ozs, L3Tadizi:
incraasec cersnary Ilsw. lowerad Slsod prassure,
increasad cariiac outyut and tended t> raduce hea~: raca
and increasec myocarZial contractilizy: myocardial oxvgan
csnsumpticen wis lewerad,

Isradipine ¢ld noc :induce sigﬂi’ic nt
@leccrsphysiclogical cazdiac elfects when a 1inizz:irad o
pentotarsizzl aresthatizsd dogs alone or in compirzzion
wich the bezi-blociker sindolol.

o anesthetized ratbizs. isradipine ac 1 ug,/kg i.v.

antaguuized autologous plasma-induced cerebrocor:

™

vascnlar spasas. The dose used in this tast was ¢

tires lower tlen the lnuwest vasodilating dose in
uperiments with comsclious rabbits.,

Calcium antagonists anc beta-blockars are frequently used
in cardiovascular therapy alone and in combinatior. The
intersction between thesz two agents in combination may
occasionally cause proolems. The effacts of isradipine
(0.01, 0.03 and 0.1 mg/kg i.v.) were compared with those
of verapamil (0.1, 0.2 and 1 mg/kg 1.v.) in conscicu
rabbits pretreatad with either pindolol (0.3 mg/kz i.v.),




proprareio. (L »g, kg :.v.) or piacabo.

S, daginemersangive  duzaromic and Jiursmis TITsews

Anminmessengive 3332033 30 Soonranenus’y Yrmawssesios

Arperiznsive rati, s
i3 2.2.30, 0.0 and 1
producad dosa-depsndent lode !
without causing tachwezarziz, The efiscty—t 4
approximataiv I~ hours. Hizher doses, which also =
blood prassura T3 normetansive levels, causad naris
sachveardia,

o3

I53ms3 G smasthgrnisgd

cmoanzsthasizes 2a33 1., infusion of izwacivina

000543 T mg, kgl sroencid a decraase in 3lsed srassusa.

inbibizae the prassor r2570n$es o0 Carsnis aceluesiz= and

roradrenaline and che z:rdlovascular rasponses oo

isoprenaline. Rusponses of tha alesizasing zemswana o
.

preganglionic nerve silzulation were alse inhidizaé a:
the higher dose levels.

— - ‘
—Rakar 3nd Siecizalone Iusvicion in s
el

—

‘ Isvadipine (9.2-32 25, %z p.o, adninistared alore or in
combiraticn with the sngletensin corveriing enavme
inhidizor captagril, ircreased water and slactrolrts
excrezion., Nifedipine ‘3.3-3 mgsikg p.o.) also ingrzasad

water and slactrolrze excretion, but in combinasion wisz
capropril iz was ineflsciive or causad milé urinary
velume and elecIrolvis retancion.

S nar B calosigal Efls-33 of Isradinine

SE?%? The anciproliferativa efiact of {sradipire on azzazial
S lesior development was {nvestigated at 0.25 and 1 mg/kg
s s.c. in the rat baliocon catheterized carotid arzary

model. The parameters measured from histological
cross-seccions of balloon carhetearized caroric arzaries
were intimal lesion heizht and medial thickness.
Neointimal prolifsration was inhibitad by both dosas of
{isradipina.
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cis Acnyrics v othe Tholastaval-Sod akpt
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IsTadipine was administared oralls ac 0.3 ag, %z /’dar Zar
1) weeks to malz rabbits Iz2d a diat conrrainiag 1y
choLastavoL,

At the erc ol the diatsry pezied, and alzar

3 24 hour fas-, the rabolits were anesthetcized and =he

aortas wera exciszad for aralysis, lsvacipine dacr2asad
upmulation In the z20rta by l3% and

)

educad e 3725 of atheraganic Lesiins in

(¥ 1)

dis

3_en e mornarr Funccion nd 3yanechocapsorizzian o

D M T oAb ain 3B

22z

icant changss
TarenosTasns
argagenLzad

Isradipine (-1l mgs/-%3 s.c.) is a verr weak inhibizcr of
proalaccin sacration-in'zhe raz,

The only sigzaificanc changes observed were moderats
reductions in weight gain (56% ) and marked raduc=ions in
serum trigliycerides (38% ). All othar measurad
raramersrs wWere not affezcad.

ats were used for blood lavel, evecretion, and tissye

ibution studies. Doses of 0.5 mg/kz of isradipine-

wers given by gavage or parentarally by injection {n the zail

vein,

Afzer the intravenous ¢ se, the highest concentration of
radioactivity was observed at fifreen minutes while peak lavels
were reached at 1.5 hours after oral dosingT ™ lhe te*minal
hali-life was estimatad to b2 24 (oral) to 2z hours (i.:

Ail organs and tissues contained appteciaoxe*ﬁﬁbun~s of
radioactivity with the highes:t lavels achieved {n the liv -,




—

kidney, fat, and lung. Distribution concentrations of
radicactivity in most tissues—and organs were similar to
blood. The livers in males and females exhibited the highest
levels, although after 96 hours, only the female livers
contained an appreciable concentration.

The calculated accumulation factor of 1.6 based on the average
blood half-1ife and dosing interval in these sctudies indiczaczes
steady state amoun=s in the various organs will not be

substantially greater than those observed af:er the singls
dose.

\l

The elimination pattern aitar orial or intravenous
administration in intact animals as well 1s in bile dec:
cannulated animals was similar. Fecal (biliary) excraczion uas
the predominant route of elimination with’<20% of the dose
avpearing in the urice af:er either route of auwministracion.
Excracion was essentially cempleta wicthin 43 hours of dosin
with recovery of 93.0-98.7% of the dose.

Blood level and excretion studies were perf .rmed in Beagie
dogs. An oral dogse of 1.0 mg/kz or an int enous dose of 0.5
mg/kg isradipine-"“C was administered.

Plasma cuncentrations were approximately 2-3 times higher than
hlood indicating that isradivire and/or its metabolites arz not
oisctributed equally between blocd cells and plasma. After the
oral dose, radioactive material rapidly appeared in the blood.
reaching a broad peak concentration four hours after dosing,
while after the intravenous dose, an initial peak plasma lavel
was observed at 5 minutes followed by a second peak at 2
hours, Based on the urinary quotient (oral/i.v.), the extent
of absorption was estimated to be 50%. Followirg the peak
concentration, the radiocactivity declined gradually with a
terainal half-life of 37-38 (blood) to 43-46 hours (plaseca).
Based on the moderate half-lives (37-46 hours), the
accunulation factor woull be approximately 2.5, indicating that
at s=eady state, concentratiou in the dog would not reach
abnormally high levels.

The percent of dose excreted in the urine or feces at eacn
collection period was similar after both r.utes of
administration, although the initial urinary excretion rate was
slower aftec parenteral dcsing. The recovery of the
radioactive dose was good, ranging from 88.8 to 89.2% of the
administered dose. Approx.pately two-thirds of the

radioactivity was excreted in the feces and one-third in tle
urine.




2 Acuzta Texigicr © diasg
Acuta zoxieisy tests {(I3¢p's) DderZorwed 1a mice, racts and
vapbizs. showed no unmusual touic eflaccs when isradinine was
adminiszerad p.o. or Dy i.7. Touta. The L., L2.,s fail i:
_53 range of i-2 mzs/%g in all species; the p.o.J' cgS Tangad
zom 53 mz,/%z ir the r3dpit I3 graatar than 3CCO mz,'kz in zha
32, Single dose 1.7, adminiszration to dogs up td J.: =g, 3
dic not produce anmy morzalliili2s. A braad spectrum of IS
chargas wera notad: sinus zacnreardia, sinus szandsstills, a-v
node a.z2va inrs and ?-waves. Thesa normalizad afzer 24
hours. A mi::pum la2thal dose of 2 mg/kg was observed In Cogs
aéministarad isvadigine as an L.v. infusion over 43 minuctas
No sbrnormal Iinmdinzs wer:z rave ied or auzopsv oI the animals.
The zalarartae 1.7, Zoze l2vwel vas sert begyesn 0.3 and L oag, kg
o Meledzoga VTowlsige Toadias Sritaheomias  Chvowso
In szzr=Z cosas 2% 3D vy 86 myg, kzdav p.s. faczuzal
in st 1I weexs in 2z dose range-Iinding scud: Iir <ha
carsis - stucw, no drcz-zalaged clinical observaiiens
nor on Sedr waiznz or food comsumpTion wer:
reccrded. Topatiiolozy was unremarkabls,

Tar

p.2. Zov exs, nc drug-ralitaed cli- izal observat
slighz l;m;hoc?:e radziction a:z the hizh do
noT achieve siznificz nd ncrmaliced during a 4 weak
racovery phase at the end of e treatment period,
Hiscozzthology was uncazarkablz., In rats given p.o. (diaz) usz
to &1 mg/kg/dav for 25 weeks, all findings were unremarkadblea
except for a slighcly inhibized feed intake iu males ac the
highest dose level. RSC pacapezers were significantly higher
among high dose mslas but thesa remained in the wnormal range.

o~

Histslogilcal evaluaiion showes no organ toxicity.

In i.v, studies in rats, doses of up to 0.4 mg/kg/day for 2
weeks produced cnly general toxic effacts with tolerance
developing following repeated administration. Trace to mild
hepatic periportal lipidosis ra2corded in all dose levels was
not dosa-dependent. Drug-incduced enlargement and reictive
hyperplasia of sublumbar lymph nodes was coasidered to reaflect
a mild local raaction to injectad matecial.

= _‘.\\
In dogs treated orally, a no-toxic-effect level was observed
between 2-6 mg/xg/cay for 4 weeks; 20 mg/kg/ day proved lethal.
Gereral dose-dependaent toxic elffects werd-observed with a
spectrun of ECG changes typicai of a potent calcium antagernisc,



i.2. sinus tachveariia ané Q rolongation occu:::ng foilowing
doses above % =g, kI, car. A dose ﬁependenr decrz2ase in hearz
racs was noted 24 nours ater dosing, indicating a direc:
ianibizory action 3 th

She normal microscor:

sinus node. This was consisctanc wish

e el
iz appearance of the heart, and =.3 chanzas
werz raversible in the ra2covery period. Death of the hizh dosa
arizals was probac.:® due ©d the ceprassant effscz of isradipima
on tne avocazdiun ancd sinus nede. Among dogs dving on stuer
histopacholegiz chanzes inclucde<: Temorrhaging of gT =r

=he . =S
ancé lvmph nocdes: xa corges=isn in the CJIS, mvocariium.
kidner, ilver, ané s

=r
=3

ol

4
leen: hecotiz necrosis; and raducad
spermatogenesis and atroony ol :the prostata. These changes weva

noT observed in the nlizn cose racovery animals. The
noracchzomis anentz Jtserved it 2:izh dose animals was roc
accompaniadé 2w an nizrsscopis tone jarrow, changes.  S.oozh:s
Taduczions i serin flucose al:ies Was prabably a rabound
phencmena wniszl :zu2lc Te zue o the Inniditory aciion on

e i as %

5 xnewn 2oz scme calelum ar EJSCH_S:S.

Dogs werz 2 -, 2.3, or 1l mg/kz,dav in tie
sRTarst2 st ané 32 weeks. aAll dcsa lavels
procducac st icrcarz=ia as well as Transisns sinu
tachvcardia in tne stucdies. In addition, av block and oT
proisngaci obsarved. The ceath of one hizn dose dcg
afzar the & €auinistrstion Iinn the 26 week sTtudy was most
probably re o an exagger:zi2d pharmacodynamic effect. aAn
addéizional Z a hizh dosz animal in the one year studr
occurrad on ax 3 (a2fter Iourth adminiscration). This
dezcth, as we tXe death of a 1id dose animal in the 24 wesl
study. was associated with sxIv:zze anorexia. Gingival
hiperplasia was seen at all dose lavels in the 52 weex study,
This effz2ct has also been reperzad for cther calcium

antagonists, notably verapamil and nifedipine. Enlargement of
mammary glands at all dose levels in the 52 week study was alse
obsexrved. His -ooa::o’ogr revez_a2d hiperplasia of adrenal
cortical zona glomerulosa, whizh zay have been indicative o
ctrass, but therz was no evidencz of organ toxicity or
trzatment relatad changes.

L

When adainistered i.v. for 2 wes2ke ¢ riral receiviag th
highest dose, 0.l mg/kg/day, exhibinr 1 .onic convulsion on
the first day of treatment. Qctherwis. che animals tolerated the
drug well without ewvidence of histopathology.

Carcinogenic Pota2ntial

In the mouse, a2 104 week p.o. (diet) study with doses ranging
from 2.5-80 mg/kz/cay showed ro cdrug-related effact on the
total incidence of benigrn and malignant tumors. Survival amecng




the male mice of the hizh dose gzisup was less th

A

control.
AL:nough the incazgrecup diZfferencz did not reach s:z:;s::ca
signficance (p=D.033), cthe trend was significant (3=).033 and
the mean survival cizes wers 628 cavs and 715 davs,
raspectiveir. A statiscically signilZicant incre se in

- v o
Aats weos

nhepatocellular ¢ omas was otse

rved in 211 hizh cose xzals

mice and in the subpepulazion o naturally dving animals >duc

not in the corrascgending t2rminzllsy sacrificed anizzls when

analrzed ov Fisher's Ixac:z cest (cnme-sided). Because <3 =3

higher mortality Tacz2 ameng th2 dizh dose male a surraval

adiustad trend ta2sc (2es dnalvsis, was performed ot the

incidence data of nepatoc2ilular carcinoma taken alsne ané in

compin:zion with nodular proiifszation. The rasulzs wera il

signiZizant for both tests., Ther: was also a signifizan:

izcr2ased incidence oI hTerplasie of the’s:omach 1cs5a aTong

tr2actad male miz2 ¢ tha iz 3z desa groups hur 7o

incrzases in sTozZach IuZors rred in eitner :I these

ZTaucs

The spomsor prowifed Iurcner 2vwzluation on the li-rar Tumev

issue in che form ef 2 vrzclasziZication of the pathelogr bzasaed

on Tor2 recant éizgnmssctic ¢ritaria and an examination af -

historical control ratss, targat organ toxicicy, B

structure-activizy ralationshipns, and the biologic behavior of ST~

= b it L M-
the lesiops. -These cata provida soze evi-ence thitTist acinize o -
~""daes not posa a similar risk f£3r che development oZ hepatic - T

tumrs in man. I . -
T—"""1a the rat, a two vaar p o. (2iz:; study was concduc:ad whith 7

achizved doses r=ng;ng fzom 2.3-52.5 mg/kg,dav. No . -7

drag-ralated clinical observatizns werz rscorded aré no eflacc - o

on mortality was seen. Signilicant raducticns in bod:- weizhc - e

gain were notad during the lat=z2r half of the study ia boch - -

male and female rats of the hizh cdose grou: relacive to the o

concrols, A siznmificant incr2asa in exrvthrocytes, hemoglobiz,

and hematocric wera obsarved in hizh dose females for the IZirs:

37 weeks of the study. Significant increases wera also seen iz

BUN and cholesterol in this group during the first hall of che
study. An examination of non-neoplastic pathology rasvealed tha:

chronic progressive nephrosis comnm
frequently more severe among high

prematurely. Male rats at the high
maximum recommanded human dose bas
greater incidence of benizn Laydig

‘D

on to aging racs was

dose male rats dving

dose level (156 times the
ed on a 50 kg man) had a
cell tumors in the tes es

which was statistically significant by an intergroup comparison

with the corresponding controls.
increase in the incidenca of Levd:

high dose. A trend analysis oI bot:

There was also a nwnerical

3 cell hvperplasia at the

2 the numbers of anizzls

-




Levéiz ceil tumors alone anmdé TUROL3 Pius arperpilasii showed 3
clear dose-r2sponse T=latlonship. These Iindings wera
consicdarzd to be hormorallr linked rather than raflac: a
genotsxic effact of the drug on the basis of numerosus
mechanistic stuaias Siscussad in the saczien entitlaa ‘Jtecia,

-l S
tudies’.

=. Mizzz2amds Ddacanrizl
The o lewing In zizzos and i zive mutagenicity tasts all
stowed negative rvasulIs: putagenicicy tasc Salmonella ‘.-mes

e §
pe?

i
cast)mutagenieitr—evaleaciomrusing V79 Chitese hamstat cs..s

{EG2RT-assay), induc:iiom ci JNA sepair swvmrhesis (UDS; in wac

-

hezacserza primary culturze; micTonucleus assay in mice. The
iz 73337 <hrsmosome shervatiocn t2st 3si:g’vf? Cainess hamszar
calls showed incrasz fzzguencias of chrcmosomal aperraticers
at the hizhest dosa lavels. f.2. 34U ancd 3% ug/al. ca
raducsd the mitolis Incen o vvalues Yetween la and 47 Ik,
Basesd or chesae raselzs it i3 csncluded chat isradipine has no
ralswvanc genoctauic retantizl 3t non-cvatoxic dose levels. Tha
clisTozzu.city obserred . 15 not considerecd to> be of
ra_avance since iz was irzmed ipn »iro (microruclaus
£asT) nor in any othar assav perZormed. Since it occurrzad only
at cvtotoxic dose levels, Iz might well te a consequence of
cvotsxicity, which can 1224 t3 chromoscme aberrations.

~F Soecial Studiss

S
rabdbicts. AlLl resulzs showed that good local tolsrance in man
~~——.—can_be prasumed. _ e o m em mmamm s T ’

mourizies/Bv products - Results from acute toxicity studies
L35g's) carried out with the isolatad, identified,
mpurizies/bv-produczs indizatad that rnorne of these known
impurizias/dy-producss, which occurraed at low levels,
cortributad to the toxicological rasulcs obtained with
isradipine.

i
pa

Evaluation of Rat Lavdig Cell Nacolasms

Several additinal sTudies evaluated possible hormonal
mechanisms which mar be responsible for the occurrence of the
increased incidence of Lavdigz cell tumors in the rat
carcinogeuicity study.

Inicial studies focused on a search for changes in cizculating
hormore levels after acute and 2 wecks' repeated daily




administoation in both Sprague-Dawley and Wistas sats wexa
—usedT but no diffarasnces emerzed. In a separata studr 73-30
wezk-323 males of Loth strains were treatad wiih the low ard
hizh desas of isradipine used In the orizinal carsinogen

v: :’v
stucy Zor 30 weeks. Thers was a consistant inerasse I FSH as
the hizh dose level and testicular weighc was slizhelr buc
insizniZicantly raducs< but no increase in tumors wera saan 32
the 2mz 3 the sctudy. I other studlies LX racencor La

2stimatas In t2sticular macterial aftaer iip

’or 4 or 1l wesks. Druz traatzent l2é o

i 'educed ~2e

iz cel. L3 racepror corncenst in
racs, =ut less so in Wistar racs.

uer in Sprague-Dawlev male zats iz which
15 s2T2 measurad atT rapestad lntarvals -
the abeve Iindings. 1X and FSE lavwels wers

si 2asea alztar onad vear and prolacIin Lavaels
T2 be decrzased. Ivcm approwimacaly & amcnths crnwaris
Tastogtarone levels warz racuced Zrom 79 weeks onwars.
Testzzular LH racazprors wers dactzasad in the traaztad zrsuos iz
carminztion and CGnRE raczptors wera incresased.

The r=2sults ares corszs: nt wizh a drug-related down ragulacion
of 1H raceptors, po§§: ; due to the dec:eased Ero‘ac ij;
cireulazing levels®: S‘Sequenul Taestarone proc:CTion i3
decr2ased, itz feedback Co ti2 pi:Ji-ary diminisrted, and li and
FSH serum levels incr=ased. As fursher supporc, escimations of
sarua ntormone levals have been made in man following singls and

-3
7-dar ra2oeat dosing im voluntaers, and from a populazion ¢

hvpecstansive patisncs receiving isradipine for 1 year in 2z
theraseutic trial. Ther2 is no evidence oi any drag-Tzlaced
change in circulating hormene levels which correspond in amy
way to those seen in the rac.

R 22u2%%7e Toxiciszw Studi
Terass:zanicity Studiss

Isradipine was acdministered to rats (6, 20, or S0 mg/kg/day)
and to rabbits (1, 3, or 10 mg/kg/day). In bot: studies one or
two animals died zt the two highest dose levels. A dacr=zase in
maternal weight gain was also observed in rats at the high dose
le"eT and ir the 3 ard 10 mg/kg/day group of rabbits. This

c crzelated with an {rcrease in embryolachalisy and =a increase
in pos» implantation lossas in the latter two groups and hence
resulted in smaller litter sizes. Thus the drug was

embrvo ethal only at dosas “which wer2 maternotoxic and was not
terztogenic to either rats or rabbits.

"\




Pre- and Postnatal Fer=ilies Study

- —
Ia both scudzzb. rats were adminiscered 6, 20 and 60 =g/%z/dav
isradipine 5.9. No intrinsic effent on fartility was observed
itn-the-rat., Increases in mean pregnancy duration at mid and
hizh dose levels were observed, with cases of dystocia in all
groups. This was due to The tocolytic activity inherent to
calcium anctagomiszs. Mid and high dose groups also exhidizaed
incresased pre-, peri- and postnacal loss with peri- and
postnatal devaiopment of F; pups affected. Al-hough mean
bizth weights wera lower with an increase in morphological

—abtorsalicies._the decrease in mean body weight and
non-acceptance in functional/behavioral tasts wers only

~sransiant—and at the beginning of the Fy fertilicy study no
deficizs werz apparen:t. Thera was no remarkable eZfzcz on the
F, puns. The low dose level of 6 mg;kgﬁdé? causad o adverse

-a
eracts.
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PN-200-110, a dihydropyridine derivative, has been charactervized as a

calcium influx inhib{tor intended for the treatwenl of cardiovasculav
diseases, specifically hypertension in this application.

A) Tharmacgologpy
The sponsor has provided a tabulation of the animal pharmacclogy

:sudies conducled with PN 200-110, which has been appended at the
‘nd of this section.

1, Primary jn vitro Pharmacology

The sponsor conducted a series of experiments with PN
200-110 to assess the effects on vascular smooth muscle

N
224

-\
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contraction induced by a variety of agonists. Rabbit
aortic rings werc exposed to calcium, noradrenaline,
potassium or serotonin to induce contractions. PN 200-110
was added ser.ally to determine inhibition of
vasoactivity. In some cases nifedipine or v:rapamil were
tested as comparative agents. Beth PN 200-11C and
verapamil competitively antagonized contractions finduced
by calcium added to a calcium free media. The potency of
PN 200-110 was almost three orders of magnitude greater
than that of verapamil (pA, = 10.34 vs. 7.5). The
antagonism of potassium induced contraction was
non-competitive with both of the drugs. PN 200-110
displayed a 10C to 1000 fold greater potency than

oy

RV |

verapamil—inhibitionof noradrenatine—induced
contractions was minimal with both PN 200-110 and
vergpamil. PN 200-110 produced virtually no inhibition ag
10°°M and only modest noncompetitive {nhibition was
observed in the presence of serotunin at the same
concentration. In contiast, verapamil displayed some
degree of competitive antagonism of serotonin induced
contractions and the pA, value for this imhibition was
close to the apparent pA, value for this compound for
calcium induced inhibition.

Studies were also conducted with canine vascular rings
derived from several sources (coronary, basilar, or
mesenteric arteries). Graded concentrations of calcium
induced contraction of canine coronary artery which was
inhibited by increasing concentrations of PN 200-110
(apparent pA; = 11.7). 1n conlrast to the rabbit the
profiles appeared to display mixed competitive inhibition
as the curve was shifted to the right but the maximum
tension developed was also depressed. PN 200-110
non-competitively inhibited notassium induced contractions
in the canine coronary artery at concentrations similav to
those obtained wilh rabbit aortic rings.

In the canine basilar and mesenteric arteries PN 200-110
non-competitively inhibiced serotonin induced
contractions. The relative potency, howvever, was 66 times
greater in basilar arteries than in mesenteric arteries.
Compared to nimodipine, PN 200-110 was more potent in
inhibiting serotonin contraccions in arteries devived from
both vascular beds. Nifedipine was intermediate between
the potency of the above two calcium antasonists. With
respect to nifedipine and nimodipine the differential
potency in inhibiting serotcnin contractions in the
basilar artery over the mesenteric artery was not as




pronounced as with PN 200-110,

PN 200-110 also proved to be more potent than nifedipine,
nisoldipine or nimodipine at inhibiting serum induced’
contraction of canine basilar artery.

Based on the studies reported in rabbit and canine
vascular tissue it crn be concluded that PN 200-110
displays a greater potency than referenced caicium
antagonists in its inhibition of vasoconstriction of
tissue derived frem several vascular beds., PN 200-110
also shows a greater preferential inhibition of canine
cerebral vasculature than peripheral vasculature relative

tan oh

— e

to—the—otherdrugs—tested—in this g yvityo model:

The activity of PN 200-110 was also tested in i{solated
guinea pig atria. PN 200-110 displaye®d no effect on the
refractory period at concentrations which produced a
decrease {n rate in spontaneously beating atria and a
decrease in contractile force in stimulated lefct atria
from guinea pigs. The effect on heart rate was more
prominent at the lower concentrations of PN 200-110,
Verapamil was the only one of 4 other Ca’’ influx
inhibicors (verapamil, diltiazam, nifedipine, nisoldipine)
to show an increase in refractory period. At particularly
high concentrations the inhibition of rate in
spontaneously beating atria and contractile force of
stimulated left atria was virtually superimposable with
verapamil, diltiazem and nifedipine, whereas nisoldipine
displayed a distinct preference to inhibit the rzte of
spontaneously beating atria relative to the contractile
force at lower concentrations.

A similar type of experiment was conducted in isolated cat
stimulzred papillary muscle and spontaneously beating cat
righ. atria. PN 200-110 significantly inhibiced the
heart rate at lower concentrations than the contractile
force of stimulated papillary muscle. However the effect
displayed a flat concentration response and consequently
the percent change from baseline was much greater at the
higher concentrations with respect to contractile force.

The effects of PN 200-110 and nifedipine were examined in
the spontaneously beating Langendorff rabbit heart. Both
nifedipine and PN 200-110 displayed a significant negative
inotropic effect at high councentrations. At lower

concentrations, PN 200-110 proved more potent than

nifedipine in improving coronary blood flow. Additionally
at high concentrations, PN 200-110 displayed a significant
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negative chronotropic effect whict not shared by
nifedipine. From the limited amount of information it can
not be ascertained whether PN 200-11C displays a greater
coronary dilatory effect in this model than nifedipine.

Based on studies in the rabbit and guinea pig heart tissue
PN 200-110 seemingly has a preferential effect in
inhibiting heart rate over contractile force although the
results in cat cardiac tissue were equivocal.

Primary in vivo Pharmacology

Evaluation oI the hemodynamic effects of PN 200-110 was
conducted in chloralose-urethane anesthetized cats The
animals were instrumented to obtain measurements of heart
rate, blood pressure, right atrial pressutre (RAP), peak
acceleration(PA), cardiac output and total peripheral
conductance (TPC) through the use of electromagnetic probe
following radio labelled microsphere injections. PN
200-110 (cumulative doses of 1, 3, 10 and 30 ug/kg) or
nifedipine (3, 10 and 30 ug/kg) were administered
intravenously at 5 minute intervals. PN 200-110 produced
dose related decreases in heart rate and blood pressure
and dose related increases in cardiac output, TPC, PA, and
RAP. A separate study following a single iv bolus
demonstrated that the bulk of the pharmacologic effect
reversed by J hours. Tnhe effect on heart rate and RAP
appear to reverse more quickly than those other indicators
of hemodynamic functions. Effects with nifedipine were
comparable in magnitude and direction to those observed
with PM 200-110 in the cat. Evaluation of the regional
blood flow Jdistribution following the cumulative
administration of PN 200-110 demonstrated that the cardiac
and the cerebral circulation were significantly improved
whereas there was a modest reduction in the blood flow to
the lungs and kidneys. The redistribution follswing an
intravenous bolus of nifedipine was comparable to that
observed with PN 200-110.

The hemodynamic ef! cts of PN 200-110 were also
investigated in chloralose-anesthetized open-chest dogs.
Following a ten minute infusion of PN 200-110 (total dose
equzls 3 ug/kg) heart rate, blood pressure, total
peripheral resistance, coronary resistance, left
ventricular work and oxygen consumption were all:
significantly veduced. The effects on vascular resistance
were most prominent. A 10 ug/kg infusion of nifedipine
was similarly administered to a series of dogs with




effacts ou hemodynamic parameters which were relatively
short lived and less dramatic compared to the effects of
PN 200-110. 1t could not be determined, however, whether
a sufficient dose of nifedipine was administered to
demonstrate equipotency with' PN 200-110 on at least one of
the variables. The direction of changes, however, were
comparsble boiween drugs.

Electrophysiologic studies were conductsd with PN 200-110
alone and in combination with beta-blocker (pindolol) in
dogs. The right ventricle was stimulated to determine the
diasrolic excitation threshold. PN 200-110 did not change
the excitation threshold or any of the measured ECG

intervals at doses between 0.25 and 8 ug/kg. Pretreatment
with pindolol did not affect any of the electrophysiologic
parameters. In contrast, verapamil caused a significant
increase in the PQ interval at doses which had minimal
effects on heart rate and blood pressure.

A serles of experiments examined the effects of PN 200-11¢
on hemodynamic parameters ir conscious rabbits.
Intravenous administration of PN 200-110 demonstrated a
slight increase in heart rate and fall in blood pressure
which was dose-related. In contrast, nitroglycerin and
nifedipine produced dose related decreases in blood
pressure and increases in heart rate which were linearly
related. These findings suggest that PN 200-110 inhibited
normal reflex tachycardia in conscious rabbits; a property
not shared with the other vasodilators tested.

Anesthetized rabbit. were treated with counsecutive
intravenous doses of 10 and 20 ug/kg and blood flow
measurements were made using the microsphere method. PH
200-110 produced dose related increases in heait rate,
cardiac output, and total peripheral conductance. Therve
was 8 dose related decreasc in blood pressure. Coronary
flow and vascular conductance were improved by greater
than 1008 following the second dose. The subdistribution
of myocardial blood flow showed that the epicardium was
preterentially perfused, although perfusion was improved
to all left side loci within the cardiac tissue.
Evaluating other organs and tissues the increase in blood
flow was also pronounced within the brain and intestine
ai 1 the ear of the rabbit. The only tissue demonstrating
a significant recCiction in blood flow was the spleen.

When the cerebral cortex of anesthetized rabbits was
bathed with autologous plasma, PN 200-110 adwnipistered



intravenously inhibited vasospasm.

In spontaneously hypertensive rats, PN 200-110 produced
dose related reductions in blood pressure, whether

admi; 1scered subcutaneously (0.1 to 0.1 mg/kg) or orally
(0.01 to 10 mg/kg), without causing tachycardis. Higher
doses by both routes induced some degree of tachycardia

PN 200-110 and nifedipine were tested for effects on the
autonomic nervous system of anesthetized cats. Both drugs
produced a fall in blood pressure, inhibited the effects
of carotid occlusion and antagonized the effects of

noradrenaline and isoprenaline on blood pressure,.
However, isoprenaline induced tachycardia was antagonized
only by PN 200-110.

f
In salt loaded rats., PN 200-110 produccd a small dose
related enhancement of water and sodiwn excretion but did
ot affect potassium excretion.

Among the other pharmacolegic studies conducted, PN
200-110 showed no significant effect on vascular
proliferation of the aorta im balloon catheterized rats.
There was, however, a demonstration of a slight delay in
the proliferative response in the carotid artery with DN
200-110 treatment.

In anesthetized guinea pigs PN 200-110 produced no direct
bronchial dilatation at 10 ug/xg intravenously. PN
200-110 at the same doses, however, inhibited
bronchospasms produced by histamine and acetylcholine.
Additionally, PN 200-11C did not affect serum lipids with
the exception of a marked reduction in serum
triglycerides.
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PHARMACOLOCY SUMMARY TARLE E.1-1
STUOIES RELATED TO THE THERAPEUTIC ACTIVITY OF PN 110

L}
Parareter/Route of Amln, PN 200-710 Nifedipine Vecaoam!l Diltfazer

A. 'Erfects on Vascular
Smooth macle (In vitro)

1. Rabit forta Ring (ontractions

Induced by:
Calcin®
Antag, pR2 value 10.32 - 7.5 -
Potassiumes 9 -7
Inhibitory EDS0, M 1.4 x 10 - 7x 10 -
Noradrenallne, M ne 8 1070 - antag @ 0> -
Serotonln wk antag @ lo‘su - PA2 = 6.9 -
14
2. Calciun Uptake
by Rabbit orta ()
&S
£a3*+ content of resting s
smooth myscle, M ne ® 10 - - -
c&gradrmune-lnmced 5 -
Ca** uptake, M ne ® 107 - - -
4S5
KCL~induced ~Ca** Uptake 9
1nhibitory EDSO, N 3.6 x 10 - ‘ - -
& Ca** edded ta Ca**.free depolarizing solution. (a) data|from Hof RP, et al.
*° X1 sdded Lln the preserce of a nommal concentratlon of J Caddiovasc Pharmacol 1984; £:399-406
-’ L]

Ca*+ to Indwee graded cepolarization.
ne = ng efrect
wk = weak
antag = antagoniss



PHARMACOLOGY SUMMARY TABLE E.1-1 (Continued)
STUDIES RELATED TO THE THERAPEUTIC ACTIVITY OF PN 20

D-110

Parareter/Route of Admin. PN 200-110

Hifedipine

Verapamil

Diltlazen

3. 0og oronary Artery Ring
Contractions Induced by:

Calelune®
fntag, pA2 value 11.7

Rotassiumse
Inhibitory €050, M 3.t x 10

4. [og Meserteric Artecy strip
Contractions Induced by:

Serotonin
Inhibltory €DSO, M 3.7 x 10

5. log Baslle: Artery Rrip
Contractlons [njuced by:

Serotonin
Inhibitory ED5Q, M 5.6 x 10

dlood Serum
Inhibltory EOSO, M 2.1 x 10

-7
45x + 8 10

® Ca** added to Ca**-free depolarizing solutlon.
®* KCl sdded in the presence of a normal concentration of
Ca** to 1nduce graded depoiacization,
ne = no effect
+/t « decrease/increase
antag = antagonisn




PHARMACOLOGY SUMMARY TABLE E.1-1 (Continued)

STUDIES RELATED TC THE THERAPEUTIC RCTIVIYY OF PN 200-110

Parameter/Royte of Admin,

PN 200-110

Nl fedipine

Diltiazen

Ve+pnl 1

B. Effects on Cardlac Tissuve (in vitro)

1. Spontaneously 8eating Rignt
and Stimylated Left Cuinea
Plg recla

Refractary Period, M

Contractila Force {CF)
Inhibitory €025, M

Seating Rate (MR}
Inninttacy EQQ9, M

Ratlc of Negatlve-iratraplc
ta Negative-chronotraple
EC25 values {CF/HR)

2. 3t Simdated Pasillary

Muscle and Sgontaneoysly
ating RIght Atris

Papillary mysc.e
Contract{le Force

Atria geating Rate

3. Rabblt ! angendoc?t
Heart r.eparation

Contractile Force
Heart Fate

Coronaty Flow

ne 8 \0.6

1.5 x 10’9(3)

0.5 x 1071002

33

@107 . 3x10°%
o307 | 0%

Y9110 pg
¢ 8110 g
+80.01-1yg

0.35

te0ug.

ne @ 10 vy
taty

3.4

ne = no effece
wi = weak
+/t » decrease/Increase

{a) dat(a fcom :of RP, et 8l. \
J Qardiovasc Phamacal 1984; 6:399-406



PHAAMACDLOLY SlawiRY TABLE €.1-1 {Continued)

STUOLES RELATED TO THE THERMPEUTIC ACTIVITY OF PN 200-110

Parametez/Route of Admin,

PN 200-110 NiTadiplne

Verap%i 1(0)

0L 1t azenl(d)

C. Effects on the Heart
and Perioheral Clrculaticn

1. fnesthetlzed (pen-chest Cats
(L.v. injectlon)

Heart Rate

8004 Pressure

Cardiac Gutput

Total “erlphersl Conductance

Peak Acceleratlon of Blood
in Ascending Aorta

Right Atrlal Pressure
Coronary Blood Flov
Caronary Conductance
Regjonal Blood Flow

Heart (total)

€pl

Md

£ndo
Myscie (leg)
8raln (total)
Uver
ngs

Kidneys, adrenals, spleen,
small Lntestine ' o0

o1

Approwimate Percent Change

py/kg

$-15 4+ 8 10-30 ne @ 43 15-25 ¢+ @/300-1000
10-a0 ¢t @ 1-X 15-25 + @ 13-43 10-25 + 8| 300-1000
soteio 20-40 * @ 1343 10 4 @ 1000
20-1860t e (-3 15-95 + @ 3-43 10-50 + @ 100-1000
15-0 t ¢ 330 20-40 t+ @ 13-4) g : 3330
-3 te 3% 20-60 t @ 13-43 S0 + @8 1000
50-150 ¢t & 1-30 -
73300+ @ §.30 -
50-150 + @ 1-30 100-175 ¢ @ 43 25-75 ¢ @ Y0-1000
75-260 ¢t @ 1-.30 125-250 t @ 43 25-100 + @ 100-1000
55-170 t @ 1-30 115-200 + 9 &) 20-115 4 100-1000
45-100 t & 1-30 75-115 ¢+ @ 43 10-55 + @ 100-1000
20 te 10 2¢0 t @ 43 ne @ 1000
20-5%te 1-30 - 25t 1000
45+ 910 ne 9 &3 B ne |8 1000
45-55 + @ 10-30 85 + a4y ne @ 1000

wk or no signirf, -
change

10-20 + @ Y0-1000
10-30 + @ J00-1000
30 + @ 101
20-80 ¢+ @ 100-1000

20 ¢+ @ 1000
a0 * 8 1000

75-123 4 @ 100-1000
$0-145 + @ 100-1000
35-125 ¢+ @ 100-1000
15-75 + @ 100-1000
ne @ 1030
2C-50 + @ 300-1000
25 + 4 1000
ne @ 1000

ne s ng effect
wi = weak
+/t « decrease/Increase

(b) data from Hof RP, @r ) Fharmacol 1983: 78: J73-394.




PHARMACOLOGY AARY TABLE E.1-1 (Contlnued) .

STUDIES RELATED TO THE THERAPEUTIC ACTIVITY OF PN R00-110

Parameter/Route of Admin. PN 200-110 Nifedipine Verspanil

11

2. MAnesthetized Dogs

i.v. 10 min {nfusfon (coen-chect) 3 ug/kq 10 pg/kq
Heart Rate (b/min B) 12 + 1+ -
Blood Pressure (mm Hg 4) a0 + 18 + -
Total Peripheral Resistance (x 4) o500 ¢ 25 ¢ - |
Cotronary Reslstance (X 4) 67 ¢ ap + - |
Left Ventricular work (X 4) 37 4 0 ¢ -
Oxygen Consumptlon (% 4) 36 ¢+ 20 + - |

1.v. injection (closed-chest)

Dlast. Excit. Threshold ne @ 8 ug/kg = ne @ | mg/kg
€CG-Interval
PQ . mk + ®0.63 - 1 mg/kg
QRS ne 8 9 pug/kg - ns @ 1 mg/kg
QT .
Heart Rate (b/mln &) ne 8 8 pg/kg | ' 61 + ® 1 mg/kg
8lood Pressure (mm Hg &) 22-33 ¢+ @ 4-8 ug/kg . 22-46 ¢ € 0.5 - \ mg/kg
Left Ventraicular
dg/dt max (X) ne @ 8 ug/kg - - 26 + @ 1 mg/kg
Effects followlng Pindolol no interactfon ®
(50 ug/kg 1.v.) Pretreatment 8 ug/skqg on dlast.

excit. threshold,
ECGC, HR, B” or
dp/dt max L -

ne = no effect
mk = marked
+/t = decrease/increase




PHARMACOLOGY SUMHARY TABLE E.1-1 (Con
STUDIES RELATED TO THE THERAPEUTIC ACTIVITY

tinued)
OF PN 200-110

Patamecer/Route of Adain. PN 200-110 Kifedipine
3. Consclous Rabblts (%..v. injJection)
Reflex Techycardla antag ne
~ Percent Change 8 ug/kg
Heart Rate 10-25 ¢+ @ 10-30 -
Blood Pressure 10-2% + @ 10-30 -
Cardlac Output 15-35 ¢+ @ 10-30 -
Total Perlpheral Conductance 30-75 t @ 10-30 -
Coronary Flow 37-75 ¢+ & 10-30 -
Coronaryv Candyctance 50-150 t+ @ 10-30 -
Reglonasl Blood Flow changes in reglonsl

4.

blood flow were
similar to those

observed in anesthe-
tized ope--chest cats

Cortical vasospasm

(anesthetized rabbits) antag ® 1 pg/kg
Spnntaneously Hypertensive Rats
p.o. injection Change 8 mq/ kg
Blood Pressure (mm Hg &) 12-40 + ® 0.01-10
. 93 + 8 %0
Heart Rate (b/min A) ne @ 0.01-10
ss t @ s0

s.c. Injectian

Blood Pressure (mm Hg 4) 16-35 ¢+ @ 0.01-

97-122 + @ 1.3

Heart Rate (b/min 4) ne @ 0.01-0.1
t 8 1-3

106-127

.

ne = no effect

t/¢ =
antag

dercrease/lncrease
= antagonism
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PHARKACOLOCY SUMMARY TABLE E.1-1 (Contlin

STUDIES RELATED TO THE THERAPEUTIC ACTIVITY OF

bed)
PN 200-110

Paremeter/Aoute of Adaln.

N 2400-110

N{fedlplne

5.

Autonomic Responses in
Aresthetirzed Cats (1l.v

8lood Pressure
Heart Rate
Noradrenalline Pres.
Isoprenaline Depres,
Isoprenaline Tachyca
Carotid Occlusion Pr
Nicti{tating Menbrane
ECGC-1nterval

PQ (in ms)

QRS

“Yater and Electrolyte
Excretlon (a Caonsclous

p.o. injectlan

Water
Na*
K&
cL-

s.c. Infection

Yater
Na+*
KO
cl-

. infustion)

Resp.
Resp.
rdla

es., Resp.
Resp.

Rats

Percent Ch

ange @ mg/kg

12-42 + @ 0,005-0.7
6-39 + @ 0.005-0.7
3J4-88 + ® 0.005-0.7
25-81 ¢+ & 0.005-0.7
17-66 + @ 0.1-0.7
65-92 + @ 0.005-0.7
11-68 + 8 0.005-0.7

t+ (8-38) @ 0.03-0.7
ne @ 0.005-0.7

‘9 3 mg/kg
+ @ 0.3-3 mg/kg
+ & 3 mg/kg
ne 8 0.1-3 m&/kg
t @ 0.1-1 mg/kg
+ @ 0.1-1 mg/kg
ne @ 0.01-1 mqg/kg
ne @ 0.01-1 mg/kg

ne = nao effect
/%t = decrease/lInccease

ne @ 0.003-0.7

ne @ 0.00%5-0.7

} ne @ 0.005-0.7

7-33 + @ 0.005-0.7

37-70 ¢ @ 0.03-0.7
35-67 ¢+ 8 0.03-0.7

32-72 ¢ @ 0.03-0.7
17-26 + @ 0.03-0.
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PHARHACOLOGY SUMMARY YABLF E.1-2

OTIER PHARNACQLOGICAL EFFECTS OF PH 200-110

Pscameter

t Dtu
Adgln.

Tes
Route of

/ PN 200-110

%1

Antiorol{ferative Effects
on Arterial Lesion Developaent
in 8alloon Cathetetized Rats

forta
Carotid (X 4 In lesion height)

Effect on Pulmonary Function

in Guines Plgs

Lung Resistance and Complliance

Bronchoconstriction Induced by:

Histamine
Rcrtylcoline
Serotonin

Effect or Prolactin Secretign in
Hale Rats

Two-h Pretrestment
Fout-h Pretreataent
Effect or Lipoprotefins in Rats

Cholesterol {total, ViDL
LBL, woL)

Teiglyceride
¥elaght Galn
Food Consumption
Liver welght

s.c.
(daily for 16 days)

p.o.
{in alet for

ne 8 0.0% wa/kg

ne ¢ 10 pg/kg

X Antag ® 10 pg/kg
(3]
82
40 (1 of 2 animals)

S0% ¢ @ 2 mo/kg
50% ¢+ 8 11 mg/kg

§ days)
222 ng/kgldlz

ne
s8x ¢
LTS SR

ne

“ne

ne = no effsct
+7t x decrease/increase
antag = antagonism
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A conventional toxicology evaluation was conducted with PN
200-110. Tabulatiorgof the studies performed (including des‘gn
parameterc and results) have been provided by sponsor and
included, vhere appropriate, in the sectionswhich follow.

1)

The acute intravenous and oral toxicity of PN 200-110 was
evaluated in mice, rats and rabbits. The LDsos in thesa
species (mg/kg) after 7 days from intravenous treatment o
15 days from oral treatment were as follows:

Species i.v, 0.0

2)

[ ==

Mouse 1.2 (0.9-1.5) 216 (166-313)
Rat 1.8 (1.3-2.6) > 3060 (0/10+)
Rabbic 1.2 (1.1-1.4) S8 (4.0-104)

( ) 95% confidence limits
+ Number of deaths in the highest dose group

IDg and LDgg values (mg/kg) after an observation time of
7 days ({.v.) or 14 days (p.o.):

ecie i.v p.O. i.v, .o,
Mouse 0.7 66 2.0 705

Rat 0.7 -- 4.6 -~

Rabbit 1.0 6.4 1.5 524

Toxic signs included drowsiness, flacidity, prone position,
heavy and accr erated breathing, in all species. Rats also
exhibited pale skin and piloerection. All animals which
died did so within the first 4 days following treatment and
autopsy revealed no remarkable macroscopic pathology.

The acute toxicity studies in dogs were.conducted with a

Cremophor-containing formulation and a non
Cremophor-containing formulacion which was infused over a
longer period because of the limited solubility of the
compound In the studies with the Cremophor-formulation
side-effects including severe equilibrium disturbances,
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sedation, tachypnea, and excessive salivation were observed
at 0.3 mg/kg. 1In addition, persistent sinus standstill was
noted within the first 15 minutes and some intravascular
hemolysis did occur in this animal. At the lower dose of
0.1 mg/kg. sinus tachycardia with P-pulmonale was observed
with the noncremophor formulation. Emesis occurred shortly
afcer infusion with some degree of sinus tachycardia and
P-pulmonale observed at 0.3 mg 'kg infused over 1 hour
period. At the higher dose of 1 mg/kg equilibrium
distarbances and -edation were observed in addition to the
above effects. At 2 mg/kg death fallowed 40 minutes after
the initiaticn of the infusiorn due to total cardiac
depression.
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SYNGPTIC TABJLATION TAGLE €.2-1

AQUTE ToXICITY

Initial Mode of Admini- Ceoup Study Intecim
Soecles Kraln #/5ex Croup stratlon Avy, Doses Curat {on Scrifice (aboratory Comvrent s
(mg/xg/day) (weeks) (weeks)
mouse KFM-NMRL b oral 100-1000 2a) N|A. Sandoz L 216 (144-313) () 95%
(FGl lingsdorf, 1.v. $60-3000 1 Ltd, 0D 1.2 (0.9-1.93) Conf,
CH) Basel Uimits
Switzer- $
rat MM-WIST 5 oral 1000-3000 2 1and 0 G000
*) L.v. $60-3000 1 1.8 (1.3-2,6)
v
rahnlt W M-HAS b oral $£-560 2 A 5.8 (4.0-108)
() f.v. 1-1.8 1 L 1.2 (1.1-1,4)
u
dog beagle b f.v. Cremophor 2 days NlR € Tachycardla,
(Marshall {mixed sexes Infusion form observation S allergy- like
U.S.A.) in study) 0.03 after (v reaction to
0.1 infusion ceamophore
0.03
Non-Cremophot ° Tachycardla.
Form tolerated dose
0.3 level is betwmen
1.0 ~ 0.5 and 1 mg/kg/
2.0 hout

a)-observation weeks after <ingle appllicatlion
b)=za single animal for each dose i1evel




3) Multidose Toxicaty

Thivteen Week Oral (Diet) Dose Range-Finding Study in
the Mouse on PN 200-110 (T-1842)

Yethods
d acilic : Sandoz Research (1982-1983)

Strain/Source: Charles River CD-1 (Charles River Lab., Kingston, NY)

Duration: 13 weeks
Route: ©Oral (diet) 7

ose Lavels: 0,2.5,10; and 40 (wws 1-3} 60 (wks 9-10), and 80 (wks
11-13) wmg/kg [Actual - 2.7, 10.8, and 42.6, 56.9, 85.9

mg/kg]
o i e ose: 10 males/dose
a ud ation: Not given
Weight Range: Males: 23-30 gnm

Females: N/A
Farameters Measured: Mortality, clinical signs of toxicity, body
weight, food consumption, macroscopic and

microscopic examination (latter limited to
liver, kidney, heart and any gross lesion).

Results

There were no treatment related signs, sympcoms, or pathology even at
the highest dose in this thirteen week study.

Co usio

The minimal toxic effect dose was gieater than 80 mg/kg/day.
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Lifetime Oral (Diet) Carcinogenfcity Study
in the Mouse on PN 200-110 (T-1843)

ethods
Study Facjlity/Dates: Sandoz Reseavch (1983-1985)
Strain/Source: Charles River CD-1 (Wilmington, MA)

Duratjon: 104 weeks

oute: Oral (diet)

Dose tevels: O, 2.5, 15, and 80 mg/kg {Actual : 2.6, 15.4, and 81.8
mg/kg) !

0. nima S ogse: 70-treated groups/l40-controls
e at Sty nitiatjon: 6 weeks

Weight Range: Males: 26-27 gm
Females: 21-22 gm

Paruameters Measurted:
Clinical Qbservatjons:
*Mortality
*Clinical signs of toxicity
*Phys{ical examinations
*Body weight
*Food consumption
*Tissue mass palpation
3aCYosco m
All relevant organs and tissues
icyoscopi amipation:
All relevant organs and tissues
esu
Body weight gain and food consumption were unaffected by treatment.

However, there was an increase in mortality among the high dose male
mice in this study and although it did not achieve significance
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(p=0.053) there was positive trend with dose (p=0.038). These results
indicate that the drug produced some toxicity in the male mouse.

aram Sex Control Low Mid " High
Hortality Males 52v (avg) 54y 51% 64\
Females 32\ (avg) S0% S6% S7%
hean Survival (days) Males 725 722 700 6138
Females 721 725 701 695

Th ”Ly

significant increase among the low and mid dose treated males which
were terminally sacrificed, However hipn dose was comparable to
control for this sex and the combined percentages [or both naturally
dying and terminally sacvificed animals was not signiflicantly
different from control for this parameter.

Pooled
Iype of Death Sex Controls low Hid ligh
Naturally Dying M 49% 474 47% 403

F 67% 64% 57t 63%
Terminal Sacrificed M 664 8843 854 b 728

F 78% 79¢ 77% 77%
Matural & Terminal

Combined M _7% 66% 66% 51%
F 724 "N 66% 69%

ap = 0018, comparison to pooled Controls
b p - 0.030, comparison to pocled Controls

Considering percentages of animals which exhibited a malignant tumor
theve was a statistically significant increase among the low dose
males of the terminally sacrificed group. However there was no
significant trend when malignant tumors were analyzed over all dose
groups. .

The hListopathologir evaluation of tissues revealed a number of sites
in which a relationship between drug treatment and tumor formation or

non-neoplastic changes may exist. These are presented on the attached
table.
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Ireatment Group

Finding sex Contxol low Mid High

(a) Carcinoma Hepato- M 124+ 19% 10% 254 %
cellular F 2 at Os 13}

(b) Nodular Prolifer- M 10% 11 10% 162
ation of the Liver F 5% A 1y I8 Y

(c) (a) and {b) M 228 248 19y e (%)
combined F 7% 9% 1Y AN

{d) Hyperplasia in M 48 6% FA ) 1%
Adrenal Cortex F B Y 0y kY Y 0]}

(e) Adenoma & Carci- M 22% 17v 31w 18%
noma in the F 13 1% 3 0%
Adrenal Cortex

(£) (d) and(e) M 25% 23% k1A Y 19y
combined ¥ 4% 1 6% Os

(g) Inflammation of M 108 17% 26%* 203+
the Stomach F 15% 26\ * 21s 204
Mucosa

(h) Hyperplasia in M A Y 13% 29%* 19%%*
the Stomach Mucosa F 14% 20% 19% 238 (*)

(i) Hyperplasia & M 10% 13s 29y 208>
Neoplasia of the F 14y 20% 21% 23v (%)

Stomach Mucosa

* Significant Increase compared *o control; Fisher's exact test
p£0.05.

(*) Probably significant increase over control since:
(i) 0.05<Fisher's p-value € 0.10
and (ii) Mantel-Hanszel p-value < 0.05

+ Test for positive linear trend was significant;

however, the result is difficult to irterpret since
the incidence rates do not follow a linear pattern.

A slight increase in the appearance of reticulum cell sarcomas was
observed in a number of organs in treated female groups. liowever,
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these mallgnant sarcomas were localized at multiple centers in just a
few animals. The actual number of tumor-bearing animals does not
suggest a clear relationship to treatment. The results are presented

in Table 1.
Iable 1
tric K arcomas
Control 1 Control 2 2.5 mg/kg 15 mg/kg 80 mg/kg
¥ F M 2 M F M F M F
Natural Death 1l 4 0 1 1
1 2 1 2 3 1 0 4
Total 2 6 1 3 2 3 3 8 (4] 7

The spensor indicates that these whole body tumors, considered in
combination with other whole body tumors, suggest no carcinogenic
potencial for PN 200-110.

The liver tumor incidence among treated males does suggest some
relationship to treatment, A furthet breakdown of the distribution of
hepatocellular carcinoma and nodular proliferarfon among treated
groups is presented below

Jable 2
Liver All Animals
Control 1 Control 2 2.5 mg/kg 15 mg/kp 80 mp/kg
M F 2} 13 | F M F M F
Hepatocellular CA 7 2 io 1 13 3 7 0 17 3
Nodular Proliferation 8 5 6 2 8 3 7 1 11 1

Naturally Dying
Hepatocellular CA 3 0 2 0 6 1 (1) 0 10(1) 1

* Number in parenthesis = no. of animals with multifocal tumors

The sponsor has provided a complete statistical evaluation of the
hepatocellular carxcinewa find.ngs in the liver in the attached table
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LIFETINE ORAL {DIET) CARCINQCENICITY STUDY
ON 200~-110

{Comt'd.)

TARLE 7

SANDOI? PROJVECT T-1842

IN THE MOVSE

TREND AND KWCAQCENEITY ANALYSES OF TUNMCR INCICENCE DATA
LIVER CARCINOMA REPATOCELLULAR
TUMGOR RATE FOR TERMINAL SACRIFICED ANIMALS P-VALUES OF STATISTICAL TEST (&
‘W
HCMOCINELITY SE3Y FOA
CONTRCL LW pNEs nld DOSE MG« DC3E CF PISP0RTICN LIMEAR TREND (3
0JSE LEVEL 0 0 Mo/RS 2 3 mE/KS 13 0 RHe/rg 2|0 Morvs
" F H F n F L} F [, F ] F
TOTAL TumCr 12 3 7 2 3 o 7 a
TOTAL & ExamINED &7 68 32 a4 23 Si 29 33
TWMOR RATEY 1an a4z Ty & 9 o R 7z
Pova UE (1) . 413 342 L1581 329 .at7 . &§7 277 .14
TUMS3 RATE FOF ALL ANIMALS (NATUARAL BEXTA & SalRIFIII
TITAL Yurss 17 3 13 3 7 O] % 3
TOTAL 8 EfL4MINED 139 142 72 79 73 63 73 79
TUmGAa RaTE™ 13% 2u \S2 (¥4 12% oz L 4l
P-VALVE () 193 312 . 410 333 .62 .19 .Caltey .02l e
P-=VALUE (&) 139 3:4 . 920 . 0Ce . 476
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The data shows a significant increase in hepatocellular carcinoma
among males of the high dose treatment group whether the comparison
with control is limited to those animals dying on study (p~0.018) or
encompases dying as well as sacrificed animals (p=0.023). The COX
Exact Test for linear trend also was significant in these
subpopulations (p=0.021 for both).

Considering non-neoplastic pathology, there was an increased incidence
of hyperplasia of the stomach mucosa among treated male mice. The
scatistics for mid and high dose groups were p<0.001 and p=0.049,
respectively. There was no increase in stomach tumors observed in
these groups. The table below rresents the findings.

Stomach Llesions in Mice
4

Group Ccntrols Low Mid High
my/kg/day 0 2.5 15 80
M r M F M F M F
Naturally Dying Animals
Examined 72 72 30 36 36 37 45 40
No. with Hyperplasia 4 7 4 ) 7 4 4 6
Percentage Rate 6% 10% 11% 143 19% 11% 9% 15%
No. with liyperplasia
and/or Ncoplasia 5 7 4 S 7 4 5 6
Percentage Rate 7% 103 113 143 193 11% 11% 15%
Terminal Sacrificed
Examined 67 ] 32 34 34 31 25 30
No. with Hyperplasia 9 12 5 9 13 9 9 10
Percentage Rate 132 181 163 26% g 291 36%  33%
No. with Hyperplasia
and/or Neoplasia 91 12 S 9 13 10 9 10
Percentage Rate 133 183 163 261 363 32% 363 33%

' Naturally Dying & Teominal
Sacrificed Examined 139 140 70 70 70 60 70 70

No. with Hyperplasia 13 19 9 14 20 13 13 16
Percentage Rate 93 144 13% 20% 29% 19% 19% 23%
No. with Hyperplasia

and/or Neoplasia 14 19 9 14 20 14 14 16
Percentage Rate 10% 143 132 20% 29% 21% 208 23%
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The mouse carcinogenicity study was analyzed by CDER's Blometrics
Division for differences in survival among treated male mice relative
to control and the differences in the incidence of hepatocellular
carcinoma and/or nodular proliferations analyzed as a function of dose
by the Petoc method. This request was made because there appeared to
be a dose-related impairment in survival among treated male mice and
there was also an .ncrease in hepatocellular carcinoma which failed to
reach statistical significance (p<0.01l) for common tumor type when
analyzed by Fishers Exact Test, but this method does not account for
differences in intercurrent mortality.

—— uWirth respect to the male mouse, the statistician found a positive
aose-response relationship in intercurrent mortality and s positive

dose-response relationship for both hepatocellular carcinoma (p=0.004)
and carcinoma pooled with nodular proliferacion (p=0.Ul1l).

i
In summary, the findings from the two-year oral carcinogenicity study
of PN 200-110 in mice suggest a dose-related trend for an increase in
hepatocellular carcinoma in male mice with a pairwise significant
increase occurring only at the highest dose. The development of
hyperplasia of the gastric mucosa was also increased in male mice at
:he two higher doses of test compound.
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A G-Veek Oral Toxicity Study in Rats

Hethods )
Study Facility/DPares. Sindoz Lid., Basie (19¥1-82)
Strain/Source: SPF, KFM-WisT (Fullimsdurr, CH)

Doxatlyli: & weeks

Route: Oral in diet

Dose levels: 0., 0.0048% (& mg/kg), 0.0l44% (12 mg/kg), 0.048% (40
mg/kg) [Actual : 4.3, 13, and 42 mp/kg/day!

¢
No. of Animals/Sex/Dose: 15 (1C sacrificed at 4 weeks; 5 permitte.
recovery for additional 4 weeks)

Age at Study Initjation: 8 weeks

Wejight Range: Males: 189-242 g.
Females: 145-190 g.

arameter easured:

Clinjcal Observations included:

*Mortality

*Clinical signs of toxicity
*Physical examinations
*Body weight

*Food consumption
*Behavior/motor effects

Hematology and Clinfcal Chemistry were Conducted at Weok S:

A complete macroscopic and histologic examination of tissues
was conducted at study termination

esu

There was no mortality amonp treated animals in this experiment and
none of the treated groups exhibited clinical signs or symptoms of
drug related toxicity either during the formal treatment peried or
during the recovery period. Body weights were comparable among proups
throughout the course of the trcatment. Only changes were a decrease
in food intake among thc high dose males at study initiation and
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females over the course of the whole study. These changes in food
consumption normalized during the recovery period among the high dose
female group. Hematclogy results showed no particular changes in the
lov and mid dose treated groups; however, there was a slight reduction
in lymphocyte count among males in the high dnse rtieatment group,
although this did noc reach statistical significance. This was
reversible upon treatment cessation.
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PN 200-110: A 26-Week Oral Tox. ity Study in Rats

Hethods -
Study Facilfecy/Dates: Sandoz Ltd., Basle (1981-82)
Strain/Source: SPF, KM-WIST (Fullinsdorf, Ci)
Ruracjion: 26-week
Route: oral in diet

Dase lLevels: O, 2.5, 11, and 42 mg/kg [Actual : 2.5, 10, and 41
mg/kg/day]

No. of Animals/Sex/Dose: 15 (10 sacrificed at 26 zeeks; S held for &

week recovery)

e _at Stud itiation: 8 weeks
Wejght Ranre: Males: 182-259 g.

Females: 132-179 g.

arameters Measu
€Clinical Observatjons: Conducted during course of study

Hematology: Clirical chemistry, and urinalysis .nducted at week
7, 14, and 26.

*Erythrocyte sedimentation
*A. tivated partial thrumboplastin test

A complete macroscopic and microscopic evaluation of tissues was
conducted at the end of 26 weeks.

Results

All animals survived the sctudy; feed intake was slightly inhibited
among high dose males.

RBC values (erythrocyte, hemoglobin, and hematocrit) trended higher

among females in the mid dose group and was significantly higher in

the high dose group, although these latter values remained in the

norsal range. .
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Blood glucose levels vere slightly lowver among females at the mid and
high dose. These reverted to normal during the trecovery period.

There were no consistent dose-related abnormalities in any urinalysis
parapeter.

Macroscopic examination revealed no significant toxicologic findings.
The relative organ weight increases (heart and ovary) among high dose
females were explainable on body weight variation or individual animal
differences. There was no trend toward increased testes weights among
males of any treatment group.

BRI IS R U DA

Histopathologic examination of tissues revealed nothin] remarkablein
treated animals relative to controls.
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Two-Year Oral (Diet) Toxicity/Carcinogenicity Study
in the Rat on EN 200-110

udy Facili Dates: Sandoz Res. Inst., E. Hanover, NJ (1982-85)
Strain/Source: Charles River-CD (Sprague Dawley Kingston, NY)
Duratjon: < years

kuute: oral in diet

Dose levels: 0, (2). 2.5, 12.5, 62.5 mg/kg/day [Actual : 2.5, 12.7,
and 63.6 mg/kg/day) 1

No. of Animals/Sex/Dose: 75 (150 controls designated as C-1 and C-2)

udy jation: not specified
Weight Range: Males: 128-132 ¢.

Females: 112-1l4 g.

Parametey easured:

Clinical Observations:

*Mortalicy

*Clinical signs of toxicity
*Physical examinations
*Body weight

*Food consumption

*Water consumption

*Tissue mass palpation

hth scopy:

*Indirect during weeks 3, 7, 11, 17, 25, 36, 51, 77 and 103

hematology: (Weeks &4, 8, 12, 18, 26, 38, 52, 78 and 104)
*Red blcod cell count *Reticulecyte count
*Hemoglobin *Thrombocyte (platelet) count
*Hematocrit *Prothrombin time

*Mean corpuscular volume (MCV) *White blood cell count
*Mean corpuscular hemoglobin *Differential white blood
cuncentration (MCHC) count
*Mean copus :ular hemoglobin
(MCH)
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a c ry: {same wks. as hematolcgy)

*Blood urea nitrogen (BUN *Total protein

*Serun glutamic oxaloacetic *Sodium -
transaminase (SGOT) *Potassium

*Serum glutamic pyruvic *Chloride
transaminase (SGPT) *Chloride

*Glucose *Calcium

*Cholesterol *Total bilirubin

Ugrinalysis: (same wks. as hematology)

*pH tlroteins

*Glucose *Qccult blood

*Ketones bodies *Specific gravity

*Sediment (microscopic analysis) ¢
acroscopic a Mjcroscopic Examination

All relevant organs and tissues.
Results

Survival appeared to be unimpaired by drug treatment. Food
consumption and body weight gain were affected, particularly during
the latter half of the study. Significant weight reductions of 10% ov
greater were noted for both male and female rats vf the high dose
group relative to controls (F, 24%; M, 14%). Female body weights were
significantly reduced (relative to current control} by week & and male
body weights by week 40. A 10% decrement in body weight was achieved
by week 38 for the females and week 80 for males of the high dose
group relative to controls.

alit d Mean Surviva]l Data
Parameter Sex Control Low Mid High
Mortality Males 54% 55% 54% 64%
Females 668 57% Suy Sls
Mean Survival (days) Males 708 716 713 682
Females 677 705 695 729

In-life clinical observations and ophthalmoscopic examinations
tevealed no drug-related toxic events. Palpable masses were
compatrable between groups.
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A significant {ncrease in erythrocytes, hemoglubin and hematocrit was
observed among high dose females rhrough week 37 but not thereafter.

Statistically significant increas s in BUN (25.53%) and cholesterol
(26-47%) were recorded for the high dose females during the first half
of the study.

Urinalysis revealed a slight decrease in the specific gravity of the
urine of high dose females, again during the first year of study.

__Analysis of organ weight d:za of terminally sacrificed animals

revealed several diIferences from concurrent —cvontrol—Hewever,—only

two findings among males of the high dose group were probably
significant. These were increases in the absolute and relative (brain
weight) weights of the liver and thyroid. ,

An examination of non-neoplastic histology data demonstrated that
chroni: progressive nephrosis common to aging rats was frequently more
severe among male rats of the high dose group dying naturally on
study. There may have been a slight propensity to develop necrotizing
arteritis among high dose males at terminal sacrifice (8 vs. 5 and 2
for control groups I and 1Z}. Combining males independent of their
demise, the incidence of Levdig cell hyperplasia was somewhat
increased in the high dose treatment gro...

The only tumor type significantly increased with treatment in this
study was benign Leydig cell tumors. The tumor and related pathology
for all groups is tabulatec below:

Finding Control 1 Control 2 Low Mid High
(n=75) {(n=75) (n=74) (n=75) {n=75)
Twnor bearing Animals 9 6 5 11 19
No. with Hyperplasia 2 1 1 1 6
Total” (either or) 10 7 6 12 23

*animals with both tumors and hyperplasia are counted once in total.

Cox's Exact Test (one-tailed) was applied ceparately to the data
rvecorded for animals dying naturally or terminally sacrificed. The
respective p-values are listed below:

Natural Death/leydig Cell Tumors p~.001
Sacrifice/Leydig Cell Tuwsors p<.0nl
Natural Death/Tumors and dyperplasia p~.001
Sacrifice/Tumors and Hyperplasia p<.001

33




The sponsor makes the sgtatement that these tumors way have been
endocrine linked and cites the decrease in pituitary adenomas {n the
high dose group (more probably related to body weight reductions) and
the decreases in the numbers of parafollicular adenomas and {slet cell

adenomas (not statistically signifizant) as evidence of endocrine
changes.

Studies to evaluate the relationship between the endocrine changes and
the tumor response in the rat were conducted and are presented
together on the following pages

A statistical analysis of the rat study by CDER's Biometrics Division

(Pets analysis) confirmed that there is a positive dose response
relationship in the incidence of Leydig cell tumors and Leydig tumors
pooled with testicular hyperplasia (p<d.01).

3




PN 200-110 and PY 108-068: A 30-Week Oral Toxicity Study in
0ld Sprague Dawley Rats

Hethods
t t tes: Sandoz AG, Basel, Switzerland (1986-87)
Strajn/Source: Beagle (SPF, Ktm: SPRD)/Kleintierfarm Madoren AG
Duration: 30 weeks

ute: oral (feed)

Dose levels: PN 200-110, 6.6 and 64 O mg/kg: PY 108-06R, 6.5 and
65.0 mg/kg (PY 108-068 is an analog of PN 200-110)

No. of Animals/Sex/Dose: 20 males
Age at Study Infciation: 78-80 weeks

Weigh nge: Males: 517-773 g
aramet easured:

Clinjical O lons: (daily)
*Mortality

*Clinical signs of toxicity
*Body weight

*Food consumption

*Tissue mass palpation

Clinical Chemistyy: (weeks -2, 5, 9, 13, 17, 21, 25, and 29)

*Luteinizing hormone
*Follicle stimulating hormone

*Prolactin

*Testosterone

*Progestexone
mortem minations:

Conplete macroscopic; only microscopic of liver, heart,
testes, spleen, thymus, kidneys, and lungs.
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Results

There vere no treatment-related effects on mortality or clinical
signs. Feed intake and body vsight gain were i{nhibited at the high
dose of both drugs particularly during the first weeks of the study.

Among the hormones measured, only p:asma FSH was consistently
affected., Increased levels were observed at all time points in the
high dose PN 200-110 group. Significant increases were recorded at 5
points in PY 108-068 high dose proup and 3 points at the low dose of
PN 200-110. Levels of the other hormones were variably affected.

The absolute testicular—weightswere-slightly but significantly

reduced in the PN 200-110 high dose treatment group. One animal
treated with the high dose of PY 108-0b8 showed Leydig cell
hyperplasia but there were no other testicular or jmajor organ changes
noted among treated rats.
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Two-Year Oral (Diet) Tavrget Organ Reproducibility Carcinogenicity
Study in the Rat on PN 200-110

Methods
a es: Sandoz Res. Inst.; East Hanover, NJ (1985-1987)
traij ource: Charles River CD/Charles Kiver Labs (Kingston, NY)
Duration: 2 years

Route: oral (diet)—

Dose_tevels: O, 6.25, and £2.5 mg/kg/day PN 200-110

1
0. © imals/Sex/Dose: 7T males

Age at Study Injtiation: 6 weeks
Weight Range: Males: ca. 155 g
ame asured:
Clinjical Observatjiorns:
*Mortality (daily)
*Clinical signs of toxicity (daily)
*Body weight (we-:1ly)

*Food consumption (weekly)
*Tissue mass palpation (weekly after week 36)

Clinical Chemistry: (weeks 3, B, 12, 19, 26, 37, 52, 66, 78, 86,
964, and 104)

*Luteinizing hormone *Follicle stimulating hormone
*Prolactin *Testosterone
*Growth hormone
ioc alyse
*Pituitary LH and FSH content
*Testicular testosterone
*Testicular LH and GnRH receptor content

ostm m _Examinations:

Macroscopic, organ weight, microscopic evaluation of only
the testes, pituitary, and epididymis.
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