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classilfications (2) histori:zzl conirdi ratas, (2) targel crzan toxieiszy, (=}
sTreeTurs-zctivizy relacionszhizs, and {3 tslzzizal Tehavisr ol the iasiorns.

s the Division of 3iome:crizs had shcwn oo
existad berwesn the incifencz er
cose. This ralationsiip was lar

neoplaszs and impaired survival in the

Because the accezptad nomenclazure for classiiying mice livar lasions has

-

changed since the original reading of the slides, the sponsor had two

independent ccusultants blinél: reread the slides and joincly a

-

Jiagnosas of zny levions. Tabte 1 displays the original tumor incidences and

~

th2 newly datzrzined incidancas.




Tabla 1. Liver Turor Incidences among Mals Mics

Tirzs 2wading fonczol ' Comzynl 2 Low Mii 0 Eizk :
Nocdular Proliferazien 8 6 3 ; -
Hepacogsllular Car:iizoma v 13 12 - T
Seca-¢ 3a3céiaz
Hepazocellular idecnoma I - PR 2 TR o
Yepatoceiliular Car:inocma - 3 5 2 - -
{ ) zzrenthesiz zenct:as numper ¢I animals taving onrly acercxzacs.

: -
The £3t: 1ngizzta zZuch Liver mumcars of diignosed carzinmemas ino-zch
Tr=2a&TmenT FTOup vishour any aifsst I tle rank c¢rier of TraaImen: fTouss -
Witk T2egect Td mumtes of tumors. Formerlr 34 mala miz2 nad cizzncsac

had Iu=ors ol tTaLs IWTe.
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~-ter=inally sacriiced aninals, a significent linear trand wa
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Exarining the hepatocellular cazcinoma data the startistical sizmiZicance

Ameem -
-

was echieved only when che nacturzl dyving animals ware considerad. The

was & significant overall trend (3 < 0.013) and significant incaczooup

e




diZfarance between the contyol and 2:zh Zcse gzToup males (p < C.0I6,

Birgh-Cou: 2 < 0.027, Fisher exac:t . The combined catagory oi

hevacocallular ademoma or carsincza snovet a sig nilicant overall zoznd
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anié €OnIZOL D the 3irzh-Co tast 3 < I.121%, dus noc T

det o o 1 4

anc cac:-inomas wer2 opserved it Is Izresaibl2 o dectarmine whether the
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seccnd evaluaazisn of tha sllizes provisas any deaniaglfvl diffararee:z Incm

the resulis ol the first ewiluaticn.
The sponsor alio providsd nistorical com:izol data from the color studies,
from thosa mentionmed br L. Shar in his zrzicla {Spontanecus Tumors iz
Control F 3343 and Charlss River CD Rats anc Charles River CD-1 and 3¢éCIRH
Micej, from the Charles Ri-ver database and from the Sandoz Research
Instituce.  Ih2 most mezningiul historizal comtrol data is generallr thas
with the fawest differences froxz the presenl study. In three studiss
concucted

at Sandoz there were no ciagnosed henatccallular garcinomas among ovzx 150
mice. Thus it canmnot be arg:ed froz this data (as the sponsor has) that

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

concurrent Control Grour I wes rasgensibla for the significant dillarancas



berveen groups. The historizal econtrol data from other sources i3 lass

raliable becausa of diffarences In facilitmes, in sourzza o7 animal suzzTLe

-,
=,

and in anizal carzzakers and pathoioglsts.
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Iz 3 thizd argemenc Sor the tack oI Sizlczical sizmificancz the sstensaor

szudy caca az: offarad as supgert thair Jsnclusions but gher:
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no indications of hepatatoxicicr in tne zale mice oI the prasent study,
wowaver, zne incidences of acissphilis ang basopniliie ¢l and of
hepatocellular adenomas ar2 all grzatsr or comparable in che high dose
treatzent group relztive o elthar ol Ine controi groups in the studr. I
shiould also be pointad out tha: i there were significant drug-induced

toxicizy at the highest dose then one could argue that the maxizal

tolavratad dose had been exceedad.

The scructurea-aczivity analysis £ailec to find any structures ralactzé to

Cd

BN 200-11) or four metabolites in the TCPXAT program of Health Desizns,

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



NCLUSION

The sponsor has provided adel

liver tumors observed in mice tveatad with isradi

tunorigenic potancial for pacizn

drug. Yone oI the arguments oI themselves possess suiZicient weizh

tional data to suppor:t its

ts trezatad with therapeuti

ciaim thac

c doses of
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pine do not predic: a

she

]

persuaca one to their conclusi:n

must be goven tO their posizicx.

s. However, taken collectively some

zeriz

Still <he st amen‘s acout liver zuzors

shoulc ramain in the lacel:inz amd the wultizatz approvabill

should rast on its percaived tenmerii:c rz2

possessing a tumorigenic petanii

al Zor zan.
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toine, Lilia scher salclun antagoniscts. was fsuné Iz
12 sevartaznia (3.2T7) -irduced contraczions o2 a3nd
ral dasilar- anc deripneral (mesancaric} arzariag,
showed a marked salec:iv‘cy iahibizing the

civizr ol basilar arzeries to S-HT acr concen
w than zhcse *=q;;'=c +9 antagsnize the mesen
veary, Io wizrs 3 locking activiz againsc blood-indu
spasxzs of dog dasilar a::efxes as wall as antago.-;a o
dapolarizaticn- ang tlced-induced spasms on human
anzerior cesratral artarias have also been obsarrac Wit
isvacdipine.

Cardizec Tisg's

Investigations using guinea pig and cat cardiac tissue
demonstrace that isrvadizine lowers neart rata (sinus rate

-vew -l
oZ isolatad guslnea piz or cat acria) at concentraticens

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

In the globally-ischemic Langendorff rabbit hear: model,
isradipine exhibitad cardioprotective activity ia the
absence of negacive inotropic effacts.

Herodynamic and regional blood flow studies were
’



conducsad wizh isracdipine in arescheciced cacs arnd
conscious rabbits at Intravenous doses of 1-30 2z, k3 anc
13-20 wugz, %z, Tespectivelr. Isradipine was also elan:inec
ia anes:He:::ed dogs for nemodimamic (3 ug/k3z i.7.: arn
eleczrophysiological cardiac (0.25-8 ug, kg 1.7 Y aifaeszs
ard in aresthezizad rapoics for eifaeczs on
cerapracor=ical vascspasas (I uz/kz 1.v.).
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n areschetized rasoizs, isradipine ac 1 ug/kg i.«
antaguuized autologous plasma-induced cerebrocortical

“vascnla:r spasas. The cose used in this tast was cen

tines lower tiien the lowest vasodilating dose in
enperizents with conscisus rabbics.

: a T ine and Yarar-mil apd T.o
Bata-adrenerzic Blockers on Cardiovascular Paramertars ij
[

Calcium antagonists anc beta-blockaers are frequencly used
in cardiovascular therapy alane and i{n combination. The
interaction between thess two agents in combination may
occasionally cause proolems., The effacts of isradipine
(0.01, 0.03 and 0.1 mg/kzg 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.),




propranciol (L 2z kg :t.v.) or plicsbo.

2. dnpinvmer=angdva Jusgramis and Jlurssis TIEse-s

Appinvmensengive S77acts i Soontanreousiy Humaveansios

Wrpertansive raity, Lsvacipize at 10T
and 0.1 ¢ S 3%, 0.1 and 0 2g, %3 9.0
produczd dosa-demandall Nodd rransive 23lact;
withousr causing vachwezrsiz. The 285%s L 4
approximataly 1% hours. Higher doses, which also I3
biood prassura s sovmetansive levels, caused avksd
cachreardia,

¥
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Tmoanssthesized z2a3s Lol indusien of isracdinine
£0.003-3 T mg, %) wriesgad 3 decraase in 20ised prassurs.
innibized the prassor ristonses o carstziz acelusisn and
roradrenaline ind the z2irilovaseulir raspaonsas ty
isoprenaline. Xuspoenses 33 the nlcziiacing mesdrane ¢

.

praganglionic nezve siizulatlion were also izhibized at
the higher dosa lavels.
eemRatar and Elaguzalons Tizvasion i Razs

Isradinina (0.3-2 =5, %z 7 0. adninistared alone or in
combirazicn with tha angilotansin corrrarting ensvze
innibizor captapril, irereased water and slactroliza
excresion. Nifedipine “2.3-3 mg;kg p.o.) also incrazszsad
watar and alacsrolv-e sxcration, bur in cozbinasion wizh

-
iva or causad miié urinayry
-
!

captopril iz was inelles
retancion.

- velume and elactrolvze
»ayp Pharmacologisal Effa-ts of Isvadinine

-h‘
. 2nrisrolifsvyvi-ve SfJacs ix e Rag Carnzi s Yl
"Q Balleen Carhererizszion dads]

& The antiproliferative effacz of isradipire on arzazial
ot lesion development was investigated ac 0.23 and 1 mg/kg
D s.¢. in the rat balioon catheterized carotid arsary
—— model. The parametars measured from histological

P cross-seccions of balloon carheteri{zed carotic arzeries
=§E; were intimal lesion helght and medial thickness,

- Neointinal proliferazion vas {nhibitad by both dosas of
isradipina.



2 anciatheraeenis dcti-riz in the Tho,2s%aval-Tsd arpis
Isradipine was administazed orally ac 0.3 =g, %z ’'dar I>r
1) weeks To 2al2 raboits Ia2d a diat conctaining 1%

cholastayoi. At the enc ol the diatiry peried, and zfzar
3 24 hour fas-, the raboizs were aresthetized and he
aorzas wera exciszad for aralysis, Israuvipine dacrwaaszac
chol2stavdl accumutacion in the a2o0rta by 135 and
-

- P-4 4 -
3LINLILCanc.’y
< .

educad the as2a of athersganic lesiins in
=he aor=a.

23T AN S

Tsradipine (2-11 mg -kg s.c.) is a very weak iaribizer of
orolactin sacrecion-in the raz,

: Z373cr on Sarum Lizoorazains {n Rass
Isradipine was administerad €3 mals rats or sin davs acl
£.223 in the die:z which providad a daily dosa of 222
ug, 'Kz,

The only significant changes observed were moderacts
reductions in weight gain (36% ) and marked raductions in
serum triziycerides (583 ). All other measurad
carametars were not affscted.

Male rats were used for blood lavel, excretion, and cissfe
discribution studies. Doses of 0.5 mg/kg of isradipine-*7C

were given by gavage or parenterally by injection in the tail
vein,

Afzer the intravenous ¢ se, the highest concentration of
radioactivity was observed at fifcreen minutes while peak lavels
wers reached at 1.5 hours after oral dosingT  lhe tarminal
hali-life was es=izatad to b2 24 (oral) to 2z htours (i.v.),

Ail orzans and tissues contained appreciable—dmounts of
tadioactivity with the highest lavels achieved in the 1liv -,




—

kidney, fat, and lung. Distribution.concentrations of
radioactivity in most tissues—and organs were similar to
blood. The livers in males and fewales exhibited the highestc
levels, alchough after 96 hours, only the female livers
conctained an appreciable concentracion.

The calculated accumulacion factor of 1.6 based on the average
blood half-1ife and dosing interval in these studies indizazes
staady stace amoun=s in the various organs will not be

substantially greater than those observed after the singla
dose.

The elimination patterm aiter oral or intravenous
administracion in incact animals as well 1s in bile dee:
cannulated animals was similar. Fecal (biliary) excrerzion was
the predominant route of elimination with?20% of the dose
appearing in the urine afzer either route of awsinistracion.
Excreacion was essentially crmpieta within 43 hours of dosing
with recovery of 93.0-98.7% of the dose.

Blood level and excretion studies were perf .rmed in Beagle
dogs. An oral dogse of 1.0 mg/kz or an int (venous dose of 0.3
mg/kg isradipine-* C was aduministered.

Plasma concentrations were approximately 2-3 times higher than
hlood indicating that isradivire and/or its metabolites ara not
aistributed equally becween tlood cells and plasma. After the
oral dose, radiocactive material rapidly appeared in the blood.
reaching a broad peak concentration four hours after dosing,
while after the intravenous dose, an initial peak plasma level
was observed at S 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 (plasca).
Basad oun the moderate half-lives (37-46 hours), the
accumulation factor woull} be approximately 2.5, indicating that
at s=eady state, concentratiou in the dog would not resach
abnormally high levels,

The percent of dose excreted in the urine or feces at each
collection period was similar after both r.utes of
administration, although the initial urinary excretion rate was
slower after parenteral dcsing. The recovery of the
radiocactive dose was good, ranging from 88.8 to 89.2% of the
administaered dose. Approx.mately two-thirds of the
radioactivity was excreted in the feces and one-third in the
urine.
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Acute toxicizr tasts (L3zn's! JerIormed in aic ts anc
-

rapbits

g, ra
d ro unusual touic effects when iszad
or dy i.r. zout2. The I.». L2 1
specias; the p.0. cQS Tangad
gr2atar than 3CCO =g, /'kg ia =
a

v3z., Single dose 1.7, a nizzracion to dogs up ta J.: ng, =3
dia not procduce any =merzallili2s. A broad spectrum of IS
changes wera2 notad! sinus tachrscardia, sinus scandscills, a-v
node a_z2ra invz and 2-waves Thesa normalizad afzsr 24
hours. A mi::mum la2chal dose of 2 mg/kg was oDserved In cogs
acéoinisterad isvadizine as an L.7. infusion aver 4 minucas.
No abrormal Zindinzs war2 rzv2alad on auzopsr oI the animals,
The zolaratae i, Zoze lavel vas set betyesn 0.3 and L oag, kg
I Welziizge Tomisis-w Toadias - Seitshemomis  Chvenc st

cosas 9% =2 to 8o =g, 'kzcav p.o. “actuzl
weers in 2 “osa range-Zfinding stucr I3:T <h:

ostucr. mo ar:z-r2liged clintcal observatiers
on Secy weizhcs

spatiiolog” was unremarkabis,
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In rats which werz administarsd doses ol up =2 42 mg, kg’da

p.o. Ior 4 weeks, nc drug-ralitad cli- Zcal observations warss

rscordad. A slizgh: lymghocyc2 raduction a: the higzh dose éid
2

-
not achilave signifizance and ncmmalized during a 4 we
recowery phase az the end of the treatment period.
Hiscozathology was unczazarkablz. Ia rats given p.o. (diez) us
to 41 xg/kg/cav for 25 weeks, all findings were unremarkadla
except for a sligh:tly inhibicad fred intake iu males ac ths
highest dose level. RBC pavape:tars wera significancly highe:
among high doss malas but these remained in the normal range.
Histsloglcal evaluation showes no organ toxicity.

k

In i.v. studies {n racs, doses of up to 3.4 mg/kzg/day faor 2
weeks produced cnlv general toxic effects with tolerance
developing following repeated administracion. Trace to mild
hepatic periportal lipidosis racorded in all dose levels was
not dose-dependent. Drug-incuced enlargement and reictive
hyperplasia of sublumbar lymp:z nodes was coasidered to reflact
a mild local raaction to injected matesial.

N
In dogs treatad orally, a no-toxic-efZect lesvel 'was observed
between 2-6 mg/kg/cay for 4 weeks; 20 mg/kzg/ day proved lethal.
General dose-dependent toxic elfacts Wérez-obsersed with a
spectrua of ECC changes typica: of a potent calcium antagenisc,




i.e. sinus tachyecariia and QT ;roliongation occurring followizg
doses above 5 ag, kg, /car. A dose-dependent decraase in hear: ]
raz: was noted 24 heovrs alza:r dosing, indicating a direcs
innibizory action dn the sinus node. This was consistenc wizh
the normal microscopic appearince of the hears, and Zl8 chanzas
wers vaversible in <he racovery perlod. Death of the hizh dose
animals was probacl due t©d the ceprassant erfZact of isradipinme
on tze avecardiun and sinus ncée. Among dogs dying om sctud
hisctopachologiz chanzes inmelucdac: hemorrhaging oI the GI =

ané lwvmph nodes: marxed congeszion in the CIS. mvocazdium.
xidnewr, 1iver, ané spis=n: hezctliz necrosis; and raducsed

(3]
[3)
o

spermatoganaesis anc atroony oI the prostata. These changes wers
ot observed in the nizn Zos2 r2covery animals. The
noracchiromis anem-a >tsarved in 2127 dose animals was noct

-

accompaniad Dw ant Zicrascopl: tore marrow changaes. Slizh:s
raduczd zlucose valies was prgbably a rTebound
orencrena wo 2 Se e Iz zhe Inniditory aczion on

i : 5 xnewn Ior =cme calcium antazsniscs

Dogs wer2 adminzszarzzd doses 23 0, 2.3, or 10 ag,kz,dar in e
serarat2 studias lasting Ior 1% and 2 weeks. ALl dosa levels
precoucac sinus scTidtcarzia as well as transisnt sinus
tachvecazrdia early in tne studies. In addition, AV block and (T
proiosngation was observed. The death of one high dose deg
aftar the third adrwinisctrstion in the 26 wveek study was most
prooably relacad to an exaggersiad prarmacodynamic effect. aAn
adéitional death of a hizh dose animal in the one year s=zud:
occurrsd on Drug Daw 5 (afzer &

\ ourth adminisctratzon). This
dezzh, as weall a3 zhe death 02 a nidé dose animal in the 25 weel

study., was associatad wisth extresze anorexia. Gingival
hvoerplasia was seen at all dosz lavels in the 52 wesx study,
This effz2ct has also been repcrzed for cther calcium
antagonists, notably verapamil and nifedipine. Enlargement of
paomary glands a4t all dose levels in the 52 week study was also

observed. Hisctovathology reveslad hyperplasia of adrenal
cortical zona glomerulosa, waizh zay have been indicative of

ctrass, but therz was ro evidencz of organ toxicity or
trsatment related changes.

When adainistered i.v. for 2 we2ke ¢ rital receiviag the
highest dose, 0.l mg/kg/day, exhibix 1 ,onic cenvulsion on
the first day of treatment. Otherwis. che animals tolerated the
drug well wichout evidence of histopathology.

Carcinogenic Pogantial

In the mouse, a 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 benign and mzlignant tumors. Survival ameng




the male mice of the hiz: dose zIsup was less than cancrol.

AL Hough the incargroup diZferancea did not reach statistieal
signficancs (p=9.032], che trend was significant (3=.033) and
the mean survival cizes werz 628 davs and 715 davs,
raspecczively. A stactistically siznificant incrz se in
nepazocelliular carcinomas was observed in 2ll hizh cose x»ale
mice and in the subpopulacion of nazurally dyving animals huc
rot in the corrasg crc:_..b tavminally sacriiiced aninals whexn
analrzed by Tisher's Ixact tast esne-sided). Because ¢I <X
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T—""1a the rat, a two ya2ar p o. (Z4iz:; study was concductad wiizh ' g

achizved doses ranging from 2.3-32.5 mg/kz,/'dav. No T

a=ian

. - —
s e S

o —

drug-related clinical observ sns werz racorded arndé no eifsc: L E —
on mor»alxcy was seen. Signilicant raductionms in bod: weizhc - .
gain were notad during the lact=z: half of the study in boch .
male aund female razs of the high dose grou: relacive to the -
con::o‘s A signifizanc increasa in ervthrocytes, hemoglobin,
né hematocric wara obsazrved in hizh dose females for the Iirsc
37 weeks of the study. Significant increases were also seen in
BUN and cholesterol in this group during the first hall of th
study. An examination of non-neoplastic pathology revealad thac
chronic progressive nephresis cowmon to aging racs was
frequently more severe among high dose male rats dying
prematuraly. Male rats at the high dose level (156 times th
maximum recommanded human dose based on a 50 kg man) had a
greater incidence of benizn Laydig cell tumors in the tes es
which was statistically significant by an intergroup comparison
with the corresponding controls. There was also a numerical
increase in the incidence of Le?dig cell hyperplasia at the
high dose. A trend analysis oI both the numbers of anizmzls with
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5. Al resulzs showed that good local tolsrance in man

surizies/3v produccs - Results from acute toxicity studies

(LDDO s) carried ou:s with the isolatad, idencified,

P

rpurizies/bv-producss indizatad that none of these known

LR Y

impuriciasHy-producss, which occurrad at low levels,
corcributad to the tToxicslogical rasults obtained with

is

radipine.

Ewvaluation of Rat lavdig Cell Necolasms

Se
me

veral additinal s-udies evaluated possible hormonal
chanisms which may be responsible for the occurrence of the

increased incidence of Laydiz cell tumors in the rat
carcinogeuicity study.

In
hora

tial studies focused on a search for changes in circulating
orie levels afcer acute and 2 wecks' repeated daily

n o




administzation in borh Sorague-Dawlev and Wiscas rats wexa
—uged, bus no diffarances emerzed. In a separsta study 738-30
wezk-213 males of both stralns were tTeatsd wiih the low ané
hizh deses of isradipine used in the or-a-1a carsinogen!

igice
study Ior 30 weeks. Thers was a consistant ineraise in TSH az
the hizh dosa level ard tasticular weight was slizhcly but
'=n--;cant'v ra2duced but no incresse in tumors wers sa2s2n 3=
I che s:“cv In ocher studies ¥ rscentsrs on Tavdiz
ware estimated in tascticular nacerial after lS:&Ql?L:E-
zn for 4 orv 13 veaks. Druz raatzent l2¢8 o

icantly raduced ceil IH raceptor corcens in

he 4
Sprzgu:e-Dawley racs, zuc less so in Wistar racs.

A razez= .. ar study in Sprague-Dawlaew mals zats in which
serun hormone lavels sarz measurad iT rapeactad lafarvals
inzazrzce< sorpe ol the apove Zindings., 13 and FS3E lavels wer:s
sizniZizantly i1ncra2ased altar one year and prolactin lavvels
tandad o be decr=zased. frcm aporoximacaly 8 months cnwaris.
TastzgTzrone levels wara rauuced Itom 7Y weeks onward
Testzzular 1 race=prors wer: dacrzased in cthe tT2azad zrsucs iz
Carmznzacion and GnRE ra2cepctors wera incraased.
The r2sults ars comsistant with a drug-related down x ulation
of LA raceptors, po§fib1y cue to the decrzased gro‘acf
ireulazing levels  C3AS6QUenclv, Cesterore proc:c-iom is

decxrazsad, {3 feedback co the pv’";“ary diministed, and L3 and
FSH sezrum levels incrzased. As fursher suppor:s, estimations
sarum hormone levals nave been z2ade in man follc:**g si 1gle arc
7-der r2peat cdosing in voluntaars, and from a po*u-a::on c:
hyperzansive patiznts receiving 1Stad1?l e for 1 year in a
ti:erazeutic trial. Therz is no evidence of any drug-ralaced
changz in circulating hormone levels which correspond in any
way to those seen in the rat.

Regrzduasive Toxicizw Scudies

Isradipine was acdministered to rats (6, 20, or s mg/kg/day)
and to rabbits (1, 3, or 10 mg/kg/day). In bot™ studies one or
two animals died a2t the two highest dese levels. A dacraase in
maternal weight gain was also observed in rats at the high dose
level and ir the 3 ard 10 mg/kg/day group of rabbits. This

¢ :related with an ircrease in embryolethali=y and 2a increase
in post-implantation losses In the latter two g‘oupa and hernce
resulted in smaller litter sizes. Thus the drug was
embrvoletHdl only at doses which wers matsranotoxic and was rot
teratogenic to either rats or raboits.

S
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In both studzsk. rats were adminisctered 6, 20 and 60 mg/kg/dav
isradipine D 0. No intrinsic effect on fartility was observed
in-the-reatr. 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 antagomists. Mid and high dose groups also exhidbisad
increased pre-, peri- ancé postnacal loss with peri- and
postnatal development of F; pups affected. Although mean
birth weights wera lower with an increase in morpnological

—~abrorsalicies. the decrease in mean body weight and
non-acceptance in funczioral/behavioral tasts werz only

~=s:zansiant—and at the deginning of the Fy farzilicy study no
deficizs wers apparenz. Ther2 was no remazkable effacz on the

- - . = 7 :
F, pups. The low dose lewvel of 6 agskz,/dav caused no adverse

- -
exlects.
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Review
PN-200-110, a dihydropyridine derivative, has been characterized as a

calcium influx inhibf{tor intended for the treatwment of cardiovasculay
diseases, specifically hypertension in this application.

A) Fharmacology

The sponsor has provided a tabulation of the animal pharmacclegy
tsudies conducted with PN 200-110, which has been appended at the
‘nd of this section.

1, Primary jin vityro Pharmacology

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



contraction induced by a variety of agonists. Rabbit
aovtic rinfs werc exposed to calcium, noradrenaline,
potassium or serotonin to induce contractions. PN 200-110
wvas added ser.ally to determine inhibition of
vasoactivity. In some cases nifedipine or varapamil were
tested as comparative agents. Beth PN 200-11C and
verapamil competitively antagonized contractions induced
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

ey

Lisataned o,

verapamil—Inhibition—of noradrenatine—induced
contractions was minimal with both PN 200-110 aud
vergpamil. PN 200-110 produced virtually no inhibition act
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 inhibition 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). 1In contrast to the rabbit the
profiles appeared to display mixed competitive inhibition
as the curve was shifted to the right but the maximunm
tension developed was also depressed. PN 200-110
non-competitively inhibited wotassium induced contractions
in the canine coronary artery at concentrations similar to
those obtained with rabbit aortic rings.

In the canine basilar and mesenteric arteries PN 200-110
non-competitively inhibited serotonin {nduced
contractions. The relative potency, however, 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 antagonists., 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 vith PN 200-110.

PN 200-110 alsoc 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 c7n be concluded that PN 200-110
displays a greater potency than referenced caicium
antagonists in its inhibition of vasoconstriction of
tissue derived frcm several vascular beds. PN 200-110
also shows a greater preferential inhibiction of canine
cerebral vasculature than peripheral vasculature relative

o o
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The activity of PN 200-110 was also tested in isolated
guinea pig atria. PN 200-110 displayed no effect on the
refractory period at concentrations which produced a
decrease in rate in spontaneously beating atria and a
decrease {n contractile force in stimulated left 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
inhibitors (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
spontaneocusly 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
righye atria. PN 200-110 significantly inhibited 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 raobit heart. Both
nifedipine and PN 200-110 displayed a significant negative
inotropic effect at high concentrations. 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 aot 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 hearct 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 of 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 pressure (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 3 hours. The 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 PH 200-110 in the cat. Evaluation of the regional
blood flow distribution 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 following an
intravenous bolus of nifedipine was comparable to that
observed with PN 200-110.

The hemodynamic eff 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
equ:ls 3 ug/kg) heart rate, blood pressure, total
peripheral resistance, coronary resistance, left
ventricular work and oxygen consumption were all-
significantly reduced. The effects on vascular resistance
were most prominent. A 10 ug/kg infusion of nifedipine
was sinmilarly administered to a series of dogs with



effacts on 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
compars4ble boiween drugs.

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

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

A seriles of experiments examined the effects of PN 200-110¢
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 iua blood
pressure and increases in heart rate which were linearly
related. These findings suggest that N 200-110 inhibited
normal reflex tachycardia in conscious rabbits; a property
not shared with the other vasodilators tested.

Anesthetized rabbit. were treated with consecutive
intravenous doses of 10 and 20 ug/kg and blocd flow
measurements were made using the microsphere method. DH
200-110 produced dose related increases in heait rate,
cardfac output, and total peripheral conductance. There
was 8 dose related decreasc in blood pressure. Covonary
flow and vascular conductance were Iimproved by greater
than 100V 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 reciction in blood flow was the spleen.

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



intravenously inhibited vasospasm.

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

adreii 1stered subcutaneously (0.1 to 0.1 mg/kg) or orally
(0.01 to 10 mg/kg), without causing tachycardia. 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, inhibired 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.

s
In salt loaded rats., PN 200-110 produced a small dose
related enhancement of water and sodium excretion but did
tiot affect potassium excretion.

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

In anesthetized guinea pigs PN 200-110 produced no direct
bronchial dilatacion 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.



PHARMACOLOGY SUMHARY TARLE E.1-1
STUOLES RELATED TO THE THERAPEUTIC ACTIVITY OF PN 110

[]
Parsreter/Route of Admin. PN 200-710 Riferdipine Vecapamil Diltiazer

A, Effects on Vascuylar
Smooth muscle (in vitro)

1. Rabit forta Ring Gontractions
Induced by:

Calciwne
Antag, pA2 value 10.3¢ - 7.5 -

Potasslumee 9 -7
Inhibitory EDSO, M 1.4 x 10 - 7x 10 -

Noradrenallne, M ne 8 1070 -

< antag @ 10> -
Serotonln wk antag @ lo'su - pAy = 6.9 -
(34
2. Calefun Uptake
by Rabbit Rorta (3)
4S

£3** content of resting 5
smooth muscle, M ne @10 - - -

vgradrenaune-lndx:ed
Ca**® uptake, M ne ® 10 - - -

KCL-1nduced “Scass uptake .
inhldblitory ED50, M 3.6 x 10 - - -

¢ Ca** added ta Ca**-Iree depolarizing solution, (a) data from Hof RP, et al,
*s K1 added in the presence of a narmal concentratlon of J Caqdlovasc Pharmacol 1984; £:399-406
Ca* ¢ to Induce graded cepolarization. ’ '
ne z no effect
wk » weai
antag = antagoniss




PHARMACOLOGY SUMMARY TARLE E.1-1 (Oont inued)
STUDIES RELATED TO THE THERAPEUTIC ACTIVITY OF PN 20

pD-110

Parareter/Foute of Admin, PN 200-110

Hifedipine

Verapamil

Diltlazem

3. 0oq Oorongry Artery Ring
Contractions Induced by:

Calclune
Mtag, pAy value 1.7

Potassium®e
Inhibitory EDSG, W 3.1« 10

4. ([og Meserterlc Actecy strip
Contractions Induced by:

Serotonin
Inhlbltory EDSO, M 3.7 x 10

5. Dog Baslle: Artery Rrip
Contractlons [nduced by:

Serotonin
Inhibitory ED5Q, M 5.6 x 10

@lood Serum
Inhibltory EOSO, M 2.1 x 10

-7
¢sx + 810

-9
2.2 x 10

-8
J.§x 10

-,

® Ca** added to Ca**-free depolarizing solutlon.
s KCl sdded in the presence of a normal concentration of
Ca** to 1nduce graded depoiarization.
ne £ no eff=ct
4/¢ = decrease/incresse
antag = antaganisn




PHARNACOLOGY SWMWARY TABRLE E£.1-1 {Cantlrued)

STUDIES RELATED TC THE THERAPEUTIC ACTIVITY OF PN 200-110

Parameter/Route ol Adaln,

PN 200-110

Nlfediplne

Diltiazen

Ver}onl 1

B. Effects on Cardlac Tisswe (in vitro)

1. Spontaneoysly Beating Right
and Stbrulated Left Guinea
Plg ftrla

RePractary Petiod, M

Contractila Facce (CF)
Inhibitory EQS5, M

Beating Rate ()
Ianinitary EQ29, M

Ratlo of Negatlve-lrotroolc
ta MNegatlvechronotrople
EQS values (CF/HR)

2. Ot Simdated Pasillary

Huscle and Spontaneously
Bating Rignt arris

Paplllary susc.e
Contractile Force

Atria Beating Rate

3. Rabblt 1 angendor?fr
Heart roeparatlon

Contractile Force
Hesrt Pate
Cotronary fFlow

ne 8 10

a
1.5 x 10.8( )

. m—xo(a)

»

+te 107 . 30

+ e300 103

Y3 1-10 1y
{8110 1g
tegot-t g

-7
ne 8 10

0.35

+ 8 1-10 ug.

ne 8 10 ug
tatyg

ne = no effect
wk = weak
4/t = decrease/increase

(a) gatja from tof AP, et al,

a—re

J Qardiovasc Pharmacal mn.f &§:399-406
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PHARMACDLOGY StrvwRY TABLE E.1-1 {Cont lnued)

STUDIES RELATED TO THE THERAPEUTIC ACTIVITY OF PN 200-110

Parameter/Route of Adalin.

PN 200-110

Nifadlpine

Verap%ﬂ 1(0)

ot1tiezenlt)

€. Effects on the Heart
and Perioheral Circulatlcn

1. Mnesthetlzed (pen.chest Cats
(L.v. injection)

Heart Rate

81003 Presaute

Cardisc Qutput

Total ‘eripheral Conductance

Peak Acceleration of Blood
1n Ascending Rorta

Right Atrial Pressure
Cotonary Bloog Flow
Coronary Conductance
Regjonal Blood Flow

Heart (total)

€pt

Mid

Endo
Myscle (leg)
graln (total)
tiver
lwngs

Nidneys, adrenals, spleen,
mﬁ)‘lntestlne P

Appronimate Percent Change 8 Pg/kq

5-15 ¢+ 6 10-30
10-40 ¢ @ (-X
sotaeio
20-160 t 8 (-30

15-a0 t @ 3.3
1s-30te 3.3
50-150 ¢ & 1-30
»3-300+8 1-30

s0-150 t @ 1-36
75-260 t @ 1-30
55170 + @ 1-30
45-100 t @ 1-30
200 ¢+ @ 10
20-50 + & 1-30
45 + 210
45-55 ¢ 8 10-30

wk Or no signi’.

change

ne @ 43
15-25 + @ 1)-43
20-40 + @ 13-43
15-95 + @ 3-4)

20-40 t @ 1343
20-63 t @ 1343

100-175 ¢+ @ 43
125-250 t @ 43
115-200 t 9 4>
75-115 t @ A3
20 t & a3
ne B 43
4s + @43

15-25 ¢ @/310-100
10-25 ¢ 8| 3001000

10 + & 1000
10-50 + @ 100-1000
3183%
$0 + @ 1000
25-75 + ® 101000
25-100 t+ @ 100-1000
20-115 4+ @ 100-1000
16-55 + @ 100-1000
ne © 1000
25 + 18 1000
ne 8 1000
ne |8 1000

10-20 + @ 300-1000
10-30 + @ 300-1000
30 + @ 1000
20-80 + @ 100-1000

20 ¢+ @ 1000
40 * @ 1000

75-125 ¢ 8 100-1L30
50-)45 t+ @ 100-1000
35-125 ¢+ 6 100-1000
15-75 + @ 100-1000
ne @ 1000
2C-50 + @ 300-1000
25 + @ 1000
ne @ 1000

-

ne s ng effect
wk » weak
¥/t « decrease/\ncrease

(b) data from Mof %P. Br J Fharmacol 1983: 78: 375-39a.




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

STUDIES RELATED TQ THE THERAPEUTIC ACTIVITY OF PN 200-110

11

Parameter/Route of Admin, PN 200-110 Nifed!ipine Verspanil

2. Mnesthetized ODogs

1.v. 10 min {nfusfon (ocoen-chect) 3 ug/kq 10 pq/kq
Heart Rate (b/min &) 12 ¢ 1+ -
Blood Pressure (mm Hg 4) w0 4 18+ -
Total Perlpheral Resistance (X 4) so + 25 + -
Coronary Resistance (X 4) &7 4 ap + -
Left ventricular work (X 4) 37 4 1+ -
Oxygen Consumptlon (X 4) 3 + 20+ -
1.v. injection (closed-chest)
Ofast. Excit, Threshold ne @ 8 pg/kg - ne @ 1 mg/kg
€CC-Interval
PQ _ mk t ®0.63 - 1 mg/kg
QRS ne 6 8 pg/kg h ns @ 1 mg/kg
QT :
Heart Rate (b/min 4) ne 0 8 ug/kg L ' 61 + @ 1 mg/kg
Blood Pressute {mm Hg 4) 22-33 ¢+ 6 4-8 ug/kg S 22-66 ¢ @ 0.5 - { mg/kg
Left Ventraicular
dg/dt max (X) ne @ 8 pg/kg - L 26 + @ 1 mg/kg
Effects followlng Plndolol no Interaction ©
(50 ug/kg i.v.) Pretreatment 8 pg/kg on dlast.
excit, threshold,
ECGC, HR, 87 or
dp/dt max L -

ne = no effect

mk = marked
+/t = decrease/lincrease




PHARMACOLOGY SUMKARY TRBLE E.1-1 (Con
STUDIES RELATED TO THE THERAPEUTIC ACTIVITY

tinued)
OF PN 200-t110

Patamecer/Route of Admin. PN 200-110 Nifedipine
3. Consclous Rabblts ('.v. inJection)
Reflex Tachycardla sntag ne
~ Percent Change 8 j1g/kg
Heart Rate 10-.25 ¢+ 8 10-30 -
Blood Pressure 10-235 + @ 10-30 -
Cardiac Output 15-35 ¢+ & 10-30 -
Total Peripheral Conductance 30-75 t @ 10-30 -
Coronary Flow 37-75 t 8 10-30 -
Coronarv Canductance 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 8 1 pg/kg

Sponntaneously Hypertensive Rats
p.o. injection

Blood Pressure (mm Hg &)

Change 8 mg/kgq

93 + 8 %0
Heart Rate (h/min A4) ne @ 0.01-10
ss t @ s0
s.c. Injectlon
Blood Pressure (mm Hg 4) 16-35 + @ 0.01-1
97-122 + @ 1.3
Heart Rate (b/mln 4) ne @ 0.01-0.1

106-127 + @ 1-3

12-40 + ® 0.01-10

— -

ne = no effect
+/¢ = decrease/increase
antag

= antagonism




[ ¢

PHARKACOLOGY SUMMARY TABLE E.1-1 (Contlinued)
STUDIES RELATED TO THE THERAPEUTIC ACTIVITY OFf PN 200-110

Paremeter/Route of Adaln. PN 200-110 Nifedipline
5. Autonomic Responses in
Aresthetized Cats (L.v. infusion) Percent Change @ mg/kg

8lood Pressute 12-42 ¢+ @8 0.005-0.7 7-33 + @ 0,005-0.7
Heart Rate §-39 + & 0.005-0.7 ne ® 0.005-0.7
Noradrenaline Pres. Resp. 34-88 + 8 0.005-0.7 37-70 ¢ @ 0.03-0.7
Isoprenaline Depres. Resp. 25-81 ¢+ 8 0.005-0.7 35-67 + @ 0.03-0.7
Isoprenaline Tachycardla 17-66 + @ 0.1-0.7 ne @ 0.005-0.7
Cacotlid Occlusion Pres. Resp. 65-92 + 8 0.005-0.7 32-72 ¢+ @ 0.03-0.7
Nict{tating Membrane Resp. 11-68 + 8 0.005-0.7 17-26 + 8 0.03-0.7
ECG-Interval

PQ (in ms) t (8-38) @ 0.03-0.7 | ne ® 0.005-0.7

QRS ne @ 0.005-0.7

6. Yater and Electrolyte
Excretion In Consci{ous Rats

p.o. infectlon

¥ater '@ 3 mg/kg -
Na* + @ 0.3-3 mg/kg -
K* . ¢+ @ 3 mg3/kg -
cL- ne 8 0.1-3 mg/ky -
s.c. Infection
Yater t @ 0.1-1 mg/kg -
Na* t ® 0.1-1 mg/kg -
K¢ ne 8 0.01-1 mqg/kg -
cl- ne @ 0.01-1 mg/kg : -

- ——— ——— = —— ——

ne = no effect
+/t = decrease/lIncrease

———
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PHARMACOLOGY SUMMARY TABLF E.1-2

DY.{ER PHARMACOLOGICAL EFFECTS OF PN 200-110

Test Dtug
Parameter Route of Adaln, PR 200-110

kA !

A, Antioroli{ferative Effects
on Arterial Lesion Oevelapment
in falloon Catheterjzed Rats

Aorta s$.C. ne 8§ 0.03% wq/kg
(daily for 16 days)

Carotlid (X 4 in lesfon helght) 26 ¢+ 80,25 mg/kg

46 ¢ @ 1 mg/kg

B. Effect on Pulmonary Function

In Guines Pigs
Lung Resistance and Compllance - f.v. ne ¢ 10 ug/kg

Bronchoconstriction Indyced by:

X _fntag @ 10 pg/kg

Histamine f.v, (3]
Acetylcoline 82
Seratonln 60 (1 of 2 animals)

€, Effect on Prolsctin Secretica in
Male Rats

Two-h Pretreatsent s.c. 50 + @ 2 mg/kg
Fauc-h Pretceataent 50% + 8 11 mg/ky
D. Effect or Lipoprotefns fn Rats

p.o.
(1n alet for 6 days)

222 mg/kg/day
Cho&esée§ol {total, vtOL +

LOL, MOy ne
Telglyceride s8x ¢
wetght Galn $8% ¢
Food Consumption oe
Liver weight “ne

ne = no effect
+/7t « decrease/lncreasse
anteg = antagonism
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A conventional toxicology evaluation was conducted with PN
200-110. Tabulatiomgof the studies performed (including design
parameters and results) have been provided by sponsor and
included, vhere appropriate, in the sectiongwhich 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, p o

2)

Mouse 1.2 (0.9-1.5) 216 (l644-313)
Rat 1.8 (1.3-2.6) > 3080 (0/10+)

Rabbic 1.2 (1.1-1.4) 58 (4.0-104)

[ .2

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

1Dg and LDgg values (mg/kg) after an observation time of
7 days (1.v.}) or 14 days (p.o.):

ecie 1.v, po. i.v, .0,
Mouse 0.7 66 2.0 705

Rat 0.7 .- 4.6 .-

Rabbitc 1.0 6.4 1.5 524

Toxic signs inu:luded 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 formulation 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 withia 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 tedation wvere observed in addition to the
above effects. At 2 mg/kg death fnllowed 40 minutes after
the initiaticn of the infusion due to total cardiac
depression.
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SYNOPTIC TABAATION TAALE € .2-1

AQUTE TOXICITY

Inftlal Mode of Adminl. Croup St uddy Intecim
Soecles K raln #/5x Group stration Avy, Doses Ouration Scrifice (aboratory Qomrent s
(mg/kg/day) (weeks) (weeks)
mouse KF M-NMR L s oral 100- 1000 23) N|A. Sandoz L 216 (184-313) ( ) 9%
(Fat lingsdorr, 1.v. 560-3000 1 Ltd. 0 1.2 (0.9-1.%) Conf,
CH) Basel Limits
Switzer- $
rat KFM-WIST s oral 1000-3000 2 lang 0 G000
(") l.v. $60-3000 1 1.8 (1.3.2.6)
v
rahsll W M-HAS S oral S6-540 2 A 5.8 (4.0-104)
(*) f.v. 1-1.8 1 L 1.2 (1.1-1.4)
u
doj beagle 1 L.v. Cr smophor 2 days N|A € Tachycardla.
(Marshall (mixed sexes Infysion Form observation S allecgy- ke
U.S.A.) in ctudy) 0.03 after {v reaction to
0.1 infusion cesmophote
0.03
Non-Cremophor " Tachycardla.
Form tolerated dose
0.3 level {s betwmen
1.0 - 0.5 and 1 mg/kg/
2.0 hour

a)-observatlon weeks after <ingle appllcation
b)=za single animal for each dose ievel




3) Hulcidose Teoxicaty

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

Hethods
d acilie : Sandoz Research (1982-1983)

Strain/Source: Charles River CD-1 (Charles River Lab., K;ngston. NY)

Duration: 13 weeks
Route: Oral (diet) 7

ose Levels: 0,2.5,:0; and 40 (wxs 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
Age at Study Ipitiation: Not given

Weight Range: Males: 23-30 gm
Females: N/A

Farameters Measured: Mortality, clinical signs of toxicity, body
weight, food consumption, macroscopic and
microscop’c examination (latter limited to
liver, kidney, heart and any gross lesion).

EG§U1§§

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

o usions

The minimal toxic effect dose was greater than 80 mg/kg/day.
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Lifetime Oral (Diet) Cavcinogenficity Study
in the Mouse on PN 200-110 (T-18413)

thods
Study Facjlity/Dates: Sandoz Research (1983-1985)
Strain/Source: <Charles River CD-1 (Wilmington, HA)

Duratjon: 104 weeks

Route: Oral (diet)

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

0. nimals/S ose: 70-treated groups/l40-controls
e at _Stu nitiation: 6 weeks

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

Parameters Measured:
Clinical QObsexrvations:
*Mortality
*Clinical signs of toxicity
*Physical examinations
*Body weight

*Food consumption
*Tissue mass palpation

Macyoscopi{c Examipation:
All relevant organs and tissues
Microscopic Examjnation:
All relevant organs and tissues
Results:
Body weight gain and [ood 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 Mig “Righ
Hortalicy Males 52%v (avg) 54y 51 64y
Females 352v (avg);  50% 56% S7%
hean Survival (days) Males 725 722 700 6138
Females 721 725 701 695

The overall percentage of tumor bearing animals—showeda—statistically
significant increase among the low and mid dose treated males which
welre terminally sacrificed. However hign dose was comparable to
control for this sex and the combined percentages for both naturally
dying and terminally sacrificed animals was not signilicantly
different from control for this parameter.

Pooled
Iype of Death Sex Co low Mid _ High
Naturally Dying M 49% 47 474 40y
F 67% 64k 57% 63%
Terminal Sacrificed M 664 8842 8540 72%
F 78% 79 77% 77s
Natural & Terminal
Combined M .78 66% 66% Sl
F 72% "1% 66% 69s

ap - 0.018, comparison to pooled Controls

b p - 0.030, comparison to pocled Controls

Considering percentages of animals which exhibited a malignant tumor
there was a statiscically significant increase among the low dose
males of the terminally sacrificed group. Howewver there was no

significant trend when malignant tumors were analyzed over all dose
groups. -

The histopathologic 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

Einding Sex  Contxel low iid High

{a) Carcinoma Hepato- M 124+ 19% 10% 254 %
cellular F pa Gt Oy 4\

(b) Nodular Prolifer- M 10% 11% 10% 16¢
ation of the Liver F 5% 4 1y 1

(c) (a) and !b) M 22y 24y 19s 318 (%)
combined F 7% 9% 1s a4y

(d) Hyperplasia in M 48 6% 7 1%
Adrenal Cortex F B3 Y Oy K3 0]%

(e) Adenoma & Carci- M 22% 17 i31\ 18%
ooma in the F 13 13 3 (01}
Adrenal Cortex

(f) (d) and(e) M 25% 23% 3an 19y
combined F 4% 1% 6% Os

(g) Inflammation of M 10% 17% 26%%* 20y *
the Stomach F 154 264 % 21y 208
Mucosa

(h) Hyperplasia in M 9% 134 29%* 19%+
the Stomach Mucosa F 14% 20% 19% 238 (*)

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

Stomach Mucosa

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

(*) Probably significant increase over control since:
(1) O0.05<Fisher's p-value <€ 0.10
and (i1i) 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 ajppearance of reticulum cell sarcomas was
observed in a number of organs in treated female groups. llowever,
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these malignant 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
rric I arcom
Control 1 Control 2 2.5 mg/kg 15 mg/kg 80 mg/kg
M F M F M F M F M F
Natural Death ) S 0 1 1
1 2 1 2 3 1 0 4
Total 2 6 1 3 2 3 k} 8 0 7

The spensor indicates that these whole body tumors, considered in
combination with other whole body tumors, suggest no carcinogenic
potential for PN 2G0-110.

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

Jable 2
Liver All Animals
Control 1 Control 2 2.5 mg/kg 15 mg/kg 80 mp/kg
M F 148 F M F M F M 3
Hepatocellular CA 7 2 10 1 13 3 7 0 17 3
Nodular Proliferation 8 5 & 2 8 3 7 1 11 1

Naturally Dying
Hepatocellular CA 3 0 2 0 6 1 4(1)* 0 10(1Y) 1

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

The sponsor has provided a complete statistical evaluation of the
hepatocellular carcinoma find.ugs it Lhe liver {n the attached table
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TASLE 7 LIFEYINE NDRAL (DIET) CARCINSCENICITY BTUDY (N THE MOUSE
ON 200~1:0
SANDGL PAOQJECT T-18430
TG TREND AND HOMOCENELITY ANALYSES DF TUNOR INCIDENCE DATA
IS"H& !Q LIVER CARLINDMA HEPATOCELLW AR
TUMOR RATE [ VARIQUS TIME INTEAVALS (NATURAL DEATH) P-YALUES OF STATISTILAL TEST13:
HMOMCCENEITY TESt FOa
CINTEIL (] l".'L mi0 pase H.om DOS3 CF FPOFORTION LINEAR VAEND (I
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TOTAL TYUNOF 0 o 0 o ¢] (o] [d o
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TABLE 7 (Comt'd.) LIFETIAZ ORAL {DIET) CARCINOCENICITY STUDY JN THE MOUSE
ON 200-11310
$ - [ 1Y
; “2‘{ ~’ ”m(!,cgd ‘Q-:;.'-l SANDOI PROJECT T-1843
i i ARY TREND AND HCMOCENEITY ANALYSES OF TUMOAR INC]CENCE DATA
(AR ] {”U‘J L\:Jb ALYSES

LIVER CARCINOMA HEPATOCELLULAR

" v P D Y e WS e S o o AR e T U WP S D D D Y e e e T e e YR P e S W S A R W e P e 4 o

TUMGR RATE FOR TESRMINAL SACRIFICED ANINMALS
‘W

R e L L Y

- - --oe

P~VALUES OF STATISTICAL TEST 20

. HCMOGEINELTY TESY FOR
COMTRCL LOW DNSE n[D DOSE HliCw DC3E CF PASPORTICN LIMEAR TREND (3
02SE LEVEL 0 O nG/KG d 3 MC/KS 13 0 no/ng 0) 10 mervs
M F [} F [ F " F (] F " F
o YATAL TumCE 12 3 7 2 3 (¢} 7 H
&~ TOTAL & ExAmMINED &7 48 32 34 24 bed} 2% 33
TUMOR RATEZ 185 a: P & 9% (+¥2 28 k4 4
Pava _UVE (1Y . 413 sS4 . 181 Ja2 al? . kg7 . 277 143
TUMI? RATE FOF ALL ANIMALS (NATURAL BEATH 6 SAIRLIFIIZD)
T2TAL Tumsr 17 3 13 3 7 a3 1?7 3
TOTAL & ErzaiNZD 139 14D 7 79 73 &3 70 79
TUNGR RATE A Qe ASx [ 4 10% x 2% 4
P=ValLUE () L 133 ig ,41Q . 333 . GaJe .09 .Calt®) .021 ¢
P-vaLUE (&) L 139 L2 370 . 0Ce . 274
! (1) CNE-TAILED COMPARISCNS WITH CONTRIL USING FISNER'S EXACY TEST, # INDICATES SICGNIFISANCE RESULTING FAON A COMPAALS
FAVLRING THE COSZD ¢ROUP 23 FOGTNITE 2 FOA DESINITIIN OF ASTZRISS
(2) STATISTICAL SICHIFICANCE AT YHE O 10, O C2. O O! AND 0.001 LEVEL I35 CEHATED 8Y (2). o, o6, gng eee, RETIZITIVELY
) P-VALUES LESS Tran 001 ARE REPORTZD AS O 002
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The data shows a significant increase in hepatocellular carcinoma
anong 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 proups. The table below rresents the findings.

Stomach Lesions in Mice
)

Group Controls 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 kb 36 36 37 45 40
No. with Hyperplasia 4 7 4 5 7 4 4 6
Percentage Rate 6% 10% 11% 14% 19% 11% 9%  15%
No. with lliyperplasia
and/or Ncoplasia ) 7 4 S 7 4 S 6
Percentage Rate 7% 103 113 143 193 11% 11% 15%
Terminal Sacrificed
Examined 67 68 32 34 34 3 25 30
No. with Hyperplasia 9 12 5 9 13 9 9 10
Percentage Rate 132 182 163 26% R1i} 291 363 33%
No. with Hyperplasia
and/or Ncoplasia 91 12 5 9 13 10 9 10
Percentage Rate 133 103 163 261 363 2% 363 33%
. Naturally Dying & Terminal
Sacrificed Examined 139 140 70 70 70 68 70 70
No. with Hyperplasia 13 19 9 14 20 13 13 16
Percentage Rate 9% 143 131 20% 29% 19% 19% 23%
No. with Hyperplasia
and/or Neoplasia 14 19 9 14 20 14 14 16
Percentage Rate 10% 143 13% 20% 29% 21% 20% 23%
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The mouse carcinogenicity study was analyzed by CDER's Biometrics
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 Peto 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 statisctical significance (p<0.0l) for common tumor type when
analyzed by Fishers Exact Test, but this method does not account for
differences in {ntercurrent mortalicy.

Wich 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 st
tke two higher doses of test compound.
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A G6-VWeek Oral Toxicity Study in Rats

Yethods i
study Facility/Paves: Sindoz Lid , Basle (1341-82)
strain/Source: SPF, KfM-Wi5T (Fullinsdurr, CH)

Duxatl fyQli: & weeks

Route: Oral in diet

Dose levels: 0, 0.0048% (4 mg/kg), 0.0144% (12 mg/kg), 0.048% (40
mg/kg) [Actual : 4.3, 13, and 42 mp/kg/day]

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

Age at Study Initiation: B8 weeks

Weight Range: Males: 183-242 g.
Females: 165-190 g.

ayamete easured:

Clinical Observations included:

*Mortality

*Clinical signs of toxicity
*Physiczl examinations
*Body weight

*Food consumption
*Behavior/motor effects

Hematology and Clinical Chemistry were Conducted at Week 5:

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

Egsu] ts:

There was no mortality among treated animals in this experiment and
none of the treated groups exhibited clinical signs or symptoms of
drug related toxicit: either during the formal treatment period or
during the recovery period. Body weights were comparable among groups
throughout the course of the treatment. Only changes were a decrease
in food intake among the 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 couni among males in the high dose rcieatment group,
although this did not 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 Facility/Dates: Sandoz Ltd., Basle (1981-82)
Strain/Source: SPF, KFM-WIST (Fullinsdorf, CH)
Ruration: 26-week
Route: oral in diet

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

No. of Animals/Sex/Dose: 15 (10 sacrificed at 26 ﬂeeks; S held for 4

week recovery)

Age at Studv Injtiation: £ weeks

Wejght Ranpe: Males: 183-259 .
Fewmales: 132-179 g.

aramet easu

Clinical Observatjons: Conducted during course of study

Hematology: Clirical chemistry, and urinalysis _-aducted at week
7, 14, and 26.

*Erythrocyte sedimentation
%A tivated partial throuaboplastin test

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

Results

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

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

among females in the mid dose group #nd was significantly higher in

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

normal range. .
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Blood glucose levels were slightly lower 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
parameter.

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 towyrd increased testes weights among
males of any treatment group.

Rt S SIS DO

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

Hethods
udy Facllity/Dates: Sancdoz Res. Inst., E. Hanover, NJ (1982-85)
Strain/Source: Charles River-CD (Sprague Dawley Kingston, NY)
Duratjion: 2 years

Fuute: oral in diet

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

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

Age at Studv Inftiation: mnot specified
Weight Range: Males: 128-132 g.

Females: 112-1l4 g.

Parameter easured:

Clinical Observations:

*Mortalicy

*Clinical signs of toxicitry
*Physical examinations
*Body weight

*Food consumption

*Water consumption

*Tissue mass palpation

Ophthalmoscopy:

*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
*llemoglobin *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:

*Blood urea nitrogen (BUN

{same wks.

as hematology)

*Total protein

*Serun glutamic oxaloacetic *Sodium -
transaminase (SGOT) *Potassium
*Serum glutamic pyruvic *Chloride
transaminase (SGPT) *Chloride
*Glucose *Calcium
*Cholesterol *Total bilirubin
Urinalysis: (same wks. as hematology)
*pH *lroteins
*Glucose *0Occult blood
*Ketones bodies *Specific gravity
*Seciment (microscopic analysis) '

Macyroscopic_and Microscopic Examination
All relevant organs and tissues.
Results

Survival appeared to be unimpaired by drug treatment. Food
consumption and body weight gain werse affected, particularly during
the latter half of the study. Significant weight reductions of 10% ov
greater were noted for both male and female rats of the high dose
group relative to controls (F, 24%; M, 14%), Female body weiphts 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 Survival Data
Parameter Sex Control Low Mid High
Mortality Males 544 554 54% 64n
Females 660\ 57% 54% Sl
Mean Survival (days) Males 708 716 13 682
Females 677 705 695 729

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

Statistically significant increas s i{n 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 di=a of terminally sacrificed animals

revealed several differences from concurrent control.—However,—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 1I). 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 Luw Mid High
(n=75) ) {n=75) (n=74) (n=75) (n=75)
Tumor 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
recorded for animals dying naturally or terminally sacrificed. The
respective p-values are listed below:

Natural Death/leydig Cell Tumors p=.001
Sacrifice/Leydig Cell Tunors p<.0n1
Natural Death/Tumors and iyperplasia p=.001
Sacrifice/Tumors and Hyperplasia p<.001
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The sponsor makes the statement that these tumors way have been
endocrine linked and cites the decrease in pituitary adencmas in the
high dose group (more probably related to body weight reductions) and
the decreases in the numbers of parafollicular adenomas and islet 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

——————(Pety analysis) confirmed that there 1s a positive dose response

relationship in the incidence of Leydiz cell tumors and Leydig tumors
pooled with testicular hyperplasia (p<0.0l1).
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PN 200-110 and PY 108-068: A 30-Week Oral Toxicity Study in
0ld Sprague Dawley Rats

Methods

tu c t tes: Sandoz AG, Basel, Switzerland (1986-87)

Strain/Source: Beagle (SPF, Ktm: SPRD)/Kleintierfarm Madoren AG

ation: 30 weeks

Route: oral (feed)

Dose levels: PN 200-110, 6.6 and 64.0 mg/kg: PY 108-068, 6.5 and
65.0 mg/kg (PY 108-068 is an analog of PN 200-110)

No. of Animals/Se e: 20 males
Age at Study Inftiation: 78-80 weeks
Wejight Range: Males: 517-773 g

arameters Measu

Clinical Observations: (daily)
*Mortality

*Clinical signs of toxicity
*Body welght

*Food consumption

*Tissue mass palpation

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

*Luteinizing hormone
*Follicle stimulating hormone

*Prolactin

*Testosterone

*Progesterone
mortem minations:

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

There were no treatment-related effects on mortality or clinical
signs. Feed intake and body veight gain were inhibited at the high
dose of both drugs particularly during the first weeks of the study,

Among the hormones measured, only piasma 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 testicularweights—were-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 major organ changes
noted among treated rats.
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Two-Year Oral (Diet) Target Organ Reproducibility Carcinogenicity
Study in the Rat on PN 200-110

Mcthods
a es: Sandoz Res. Inst.; East Hanover, NJ (1985-1987)
trai ource: Charles River CD/Charles River Labs (Kingston, NY)
Duration: 2 years
Router oral (diet)
Dose levels: O, 6.25, and £2.5 mg/kg/day PN 200-110
0. o imals/Sex/Dose: 7T males ’

Age at Study Inftjation: 6 weeks
Beight Range: Males: ca. 155 g
ame easuyed:
ca vatjiorn

*Mortality (daily)

*Clinical signs of toxicity (daily)

*Body wveight (we~:1ly)

*Food consumption (weekly)

*Tissue mass palpation (weekly after week 36)

Clinical Chemistyy: (weeks 3, 8, 12, 19, 26, 37, 52, 66, 78, 86,
94, and 104)

*Luteinizing horrone *Follicle stimulating hormone
*Prolactin *Testosterone
*Growth hormone
ioc alyse
*Pituitary LH and FSH content

*Testicular testosterone
*Testicular LH and GnRH receptor content

Postmortem Examinatjons:

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

37



