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c). Perforant Pathway Excitation

Electrical stimulation of the perforant pathway causes cell death in pyramidal cells of -
hippocampal areas in rats (62 on page 5-1085, v1.14). Pretreatment with vigabatrin (500 mg/kg)
24 hours prior to stimulation diminished the degree of damage in the pyramidal layer and weak-
ened seizure manifestations.

d). Spinal Cord Sefzures

Electrical stimulation of the spinal cord induces tonic flexion and extension of the hindlimbs in
rats (63 on page 5-1087, v1.15). Vigabatrin (1500 mg/kg, IP) administration to rats facilitated
seizure manifestations induced 2 hours later by reducing the duration of tonic flexion. GABA
levels in spinal cord were elevated 2-fold at this time point, suggesting that activation of
GABAergic neurons does not play a key regulatory role in spinal cord convulsions.

R “

vi. Chemically-Induced Seizures
a). Bicuculling

Intravenous bicuculline administration to mice induces pronounced myoclonic seizures and
vocalization (64 on page 5-1096, v1.15). Toxic doses of bicuculline result in tonic seizures and
thrusts and death usually ensues (64 on page 5-1096, v1.15). Pharmacologically, bicuculline acts
as a competitive antagonist at GABA postsynaptic sites. :

Vigabatrin in doses ranging from 700 to 1500 mg/kg was administered IP to mice, 4 hours prior
to bicuculline administration (65 on page 5-1105, v1.15). A dose of 3 mg/kg bicuculline SC
produced tonic seizures in 100% of the mice tested. Vigabatrin had no effect on seizure parame-
ters induced by 1.5 to 3.0 mg/kg SC bicuculline. In other studies with mice given 3 mg/kg
bicuculline, SC, the times to clonus, tonus and death were increased at the 4-hour time point with
a 1000 mg/kg dose of vigabatrin only (66 on page 5-1111, v1.15, 67 on page S5-1117, v1.15).
Administration of vigabatrin (1500 mg/kg, IP) 24 hours prior to bicuculline also resulted in sig-
nificant increases in the time to clonus, tonus and death.

More consistent results were obtained with lower IV doses of bicuculline (0.55 mg/kg), suggesting
that a-maximal seizure induction may not respond to vigabatrin therapy. The lower doses were
chosen to produce a reproducible clonic seizure syndrome (64 on page 5-1096, v1.15). The EDq,
value of vigabatrin for antagonism of myoclonic seizures induced by bicuculline in mice was

54 mg/kg (IP), S hours postdose. In a study in rats (54 on page 5-1032, v1.14), complete pro-
tection against clonic convulsions in bicuculline-induced (0.25 mg/kg, IV) seizures was observed
60 hours after vigabatrin treatment (300 mg/kg, IP). The rat midbrain and prepiriform cortex
seem to play a key role in seizure development. Vigabatrin (S pg) microinjected into the ventral
midbrain tegmentum completely blocked tonic and clonic components of seizures induced with
bicuculline (0.30 mg/kg, IV) after 6 hours (56 on page 5-1043, v1.14).

* The same dose of vigabatrin microinjected into the area tempestas of the deep prepiriform cortex
of the rat caused a significant decrease (P < 0.05) in mean seizure score and a decreased incidence
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of major clonic and/or tonic seizures at the 6-hour and 24-hour time points (59 on
page 5-1062, v1.14). .

b). Picrotoxin

“The convulsant properties of picrotoxin, like bicuculline, are thought to result from reversible
~ antagonism of postsynaptic GABA sites. A dose of 6 mg/kg picrotoxin given IV produced tonic

seizures in 100% of mice tested (65 on page 5-1105, v1.15). Vigabatrin pretreatment (1000 to

-2000 -mg/fkg, -IP) did not affect seizvrefrequency or mortality induced by 6-mg/kg picrotoxin-in -
-mice observed for 1 hour. However, vigabatrin caused a dose-dependent prolongation of the

CTs, (time required to produce seizures in 50% of animals) and in the MTs, (time required for

- 50% mortality). In a more detailed study of the effect of vigabatrin (1000 mg/kg, IP) on

picrotoxin-induced seizures (2.5 mg/kg, IV) as a function of time after injection, mice were tested
at multiple time points from 2 to 96 hours postdose (68 on page 5-1128, v1.15). The mean
latency of seizures was increased from 4.47 minutes to > 8 minutes, 2 and 4 hours postdose.
Increases in seizure latency were present up to 72 hours after treatment but not at the 96-hour
time point.

Additional studies in mice suggested that the time course of vigabatrin efficacy varied with the
mode of picrotoxin administration. A high protection rate (70%) was observed after 1 hour pre-
treatment with vigabatrin (1500 mg/kg, IP) in mice given 7.5 mg/kg picrotoxin, IP (53 on .

page 5-1010, v1.14). Anticonvulsant activity was weak 2, 4 and 24 hours after vigabatrin admin-
istration. When vigabatrin (1500 mg/kg, IP) was administered 4 or 24 hours prior to picrotoxin
(10 mg/kg, SC), there was a prolongation of the times to clonus, tonus and death as well as a
25% decrease in mortality at the 4-hour time point (66 on page 5-1111, v1.15, 67 on

page 5-1117, v1.15). No significant seizure protection was noted at the 24-hour time point.

c). GAD Inhibitors

(i). Mercaptopropionic Acid and Hydrazone

_A-\Vigabatxin (100 to 300 mg/kg, IP) given 5 hours prior to mercaptopropionic acid (MPA)

140 mg/kg, IP) antagonized the total number of seizure episodes in mice as well as the number of
convulsing mice in a dose-dependent manner (69 on page 5-1131, v1.15, 70 on.

page 5-1139, v1.15). The EDq, of vigabatrin for decreasing the number of mice with convulsions
was between 150 and 200 mg/kg. Doses of vigabatrin > 750 mg/kg were less protective (15 on
page 5-607, v1.13, 70 on page 5-1139, v1.15). The effect of vigabatrin in MPA-induced seizures
was smaller in rats than in mice (71 on page 5-1160, v1.15). Mice treated chronically for 18 days
(via the drinking water) with 95 mg/kg vigabatrin had fewer convulsions than controls without
pretreatment in the MPA (40 mg/kg, IP) model (72 on page 5-1194, v1.15). Administration of
IP doses of vigabatrin ranging from 100 to 400 mg/kg given on the 18th day enhanced the protec-
tive effect of vigabatrin against MPA-induced seizures in a dose-dependent manner. Paradoxi-
cally, lower doses of vigabatrin (25 and 50 mg/kg) increased the number of tonic seizures.

- Vigabatrin was also effective in reducing the number of convulsing mice induced with

glutamyl-y-hydrazide plus pyridoxal phosphate (hydrazone) (205 pmol/kg; IP). The optimal dose
of vigabatrin (750 mg/kg, IP) reduced the number of convulsing animals by 50%, 4 hours
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postdose (15 on page 5-607, v1.13). The anti-seizure activity of vigabatrin against MPA and
hydrazone-induced seizures occurred at a time when there was a greater increase in brain GABA
in the synaptosomal pool than in the nonsynaptosomal pool. .

(ii). Isoniazid '

Isoniazid has been shown to inhibit GAD (53. on page 5-1010, v1.14, 194 on
page 5-2703, v1.19). Convulsions were induced in mice with isoniazid (250 mg/kg, SC) 4 or 24

‘hours after administratienrof 1500 mg/kg vigabatsin, IP.{66-on-page -5-1111, v1.15):- Seizures—: —

within the isoniazid group differed qualitatively from other chemically-induced. seizures in that
control animals developed tonic seizures but no clonic seizures. Only 10% of mice had tonic
seizures and no animals died in the isoniazid group 4 hours after vigabatrin treatment. The pro-
tective effects of vigabatrin were markedly reduced at the 24-hour time point.

Additional studies have examined the relationship of increased GABA induced by vigabatrin and

. protection of isoniazid-induced seizures: Studies have shown (53 on page 5-1010, v1.14, 73 on

page 5-1210, v1.15) that vigabatrin pretreatment (200 to 1500 mg/kg, IP) dose-dependently pro-
longed the time to seizure or death 1 hour before administration of isoniazid (250 mg/kg, IP). Up
to 6 hours after vigabatrin treatment (1500 mg/kg, IP), latencies to clonus and tonus were
increased and mortality decreased. However, the protective effects of vigabatrin were absent 24
hours after treatment even though cortical GABA levels were still elevated 8-fold. Elevations in
cortical brain GABA are therefore insufficient to explain the anticonvulsive effect of vigabatrin in
this model. An additional study (205 on page 5-2871, v1.19) showed that isoniazid (600 mg/kg,
IP) caused a net decrease in GABA 45 minutes after treatment whether or not rats were pre-
treated with vigabatrin 12 hours before. However, microinjection of vigabatrin into the superior
colliculus or the substantia nigra attenuated the decrease in GABA caused by isoniazid, suggesting
that specific GABA pools may be more relevant than a cortical GABA increase.

d). Strychnine

Strychnine, a CNS stimulant, acts as a competitive antagonist of glycine thereby selectively

 blocking inhibition of nerve impulses (206 on page 5-2875, v1.19). In a study- of neuronal

activity in the cat cuneate nucleus, strychnine fully antagonized glycine-induced depression, but
had a very weak antagonistic effect on GABA-mediated depression. :

Convulsions were induced in mice with strychnine (2.0 to 2.5 mg/kg, IP) 4 or 24 hours after
administration of 1500 mg/kg vigabatrin, IP (53 on page 5-1010, vi.14, 66 on

page 5-1111, v1.15, 67 on page 5-1117, v1.15). At the 4-hour time point, times to clonus, tonus
and death were prolonged and mortality was reduced by 70 to 85%. The protective effect of
vigabatrin was greatly reduced at the 24-hour time point.

e). Pentylenetetrazol

Pentylenetetrazol-induced seizures are thought to result from GABA antagonism which leads to

cellular disinhibition and altered properties of nervous cell membranes (58 on page 5-1057, vl.14,
77 on page 5-1253, v1.15). In this model, vigabatrin caused a dose-dependent protection against
generalized seizures (EDs, =940 mg/kg) and a dose-dependent seizure threshold elevation in rmice
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(49 on page 5-973, v1.14, 50 on page 5-985, v1.14, 52 on page 5-1000, v1.14, 53 on

page 5-1010, v1.14). Protective effects of vigabatrin in the pentylenetetrazol model decreased
with doses > 1500 mg/kg (49 on page 5-973, v1.14). Seizure suppressive effects were more
modest in the rat (54 on page 5-1032, v1.14). Microinjection of vigabatrin into rat brain regions
gave variable results (56 on page 5-1043, v1.14, 58 on page 5-1057, v1.14, 77 on :

page 5-1253, v1.15). In one study (58 on page 5-1057, v1.14), microinjection of vigabatrin into
the anterior thalamus was effective whereas microinjection into the substantia nigra was not. In
another study (56 on page 5-1043, v1.14), microinjection of a lower dose of vigabatrin into the.
ventralémidbrain tegmentum - adjacent to-the substantia nigra completely blocked seizure manifes-
tations. :

In other miscellancous studies with pentylenetetrazol, vigabatrin (> 500 mg/kg, IP) caused a
marked decrease in seizure scores obtained with pentylenetetrazol kindling in the rat (74 on
page 5-1216, v1.15, 75 on page 5-1218, v1.15). Vigabatrin (100 mg/kg) also enhanced
chlordiazepoxide, diazepam and phenobarbital anti-pentylenetetrazol activity (76 on

page '5-1220, v1.15). - ' :

f). Muscimo]

Muscimol has been categorized as a specific GABA receptor agonist (79 on page 5-1275, v1.15,
194 on page 5-2703, v1.19). Myoclonic jerks can be reproducibly induced by muscimol adminis-
tration at relatively high doses (3 mg/kg, IP) in 2 susceptible mouse strain and are thought to
mimic postanoxic action myoclonus or Lance-Adams syndrome. Results of drug interaction
studies suggest that a complex interaction between serotonin, norepinephrine and GABA is
involved in this response to muscimol (79 on page 5-1275, v1.15). -

Myoclonic jerks were elicited in mice with a dose of 3 mg/kg muscimol administered IP (79 on
page 5-1275, v1.15). Pretreatment with 100 mg/kg vigabatrin, IP, caused inhibition of the
muscimol response 4 and 24 hours after treatment. A high dose of vigabatrin (1500 mg/kg, IP)

- caused a more pronounced inhibition of myoclonic jerks, 1 to 72 hours after vigabatrin treatment.

vii. Miscellaneous

a). Decahydroguinoline-5-carboxylic acid epimers

Decahydroquinoline-5-carboxylic acid epimers elicit seizure activity-in mice characterized as tonic-
clonic convulsions (80 on page 5-1281, v1.15). Some of the analogs are thought to antagonize
GABAergic transmission. The protective effect of 1500 mg/kg vigabatrin, administered IP, was
tested in mice prior to intraventricular injection of the cis-1, cis-2, trans-3 and trans-4 epimers.
Vigabatrin was generally ineffective in improving seizure manifestations except for causing a
reduced duration of seizures elicited by the trans-4 epimer. This epimer also inhibited [3H]
binding to GABA, and GABA, receptors in vitro, albeit weakly.

AD3810AB*11 5-69, vi.12



I A ST

Marion Merrell Dow Inc, Do Quupaaipied 2=

NDA 20-427 ' Kansas City, Missouri 64137
Sabril® Oral

(Vigabatrin)

B. Non-Clinical Pharmacology

3. ‘Effects Related to the Therapeutic Indications ’

b). Methionine Sulfoximine

Methionine sulfoximine elicits tonic-clonic seizures and, in some cases, status epilepticus in mice
and rats by an unknown mechanism (83 on page 5-1317, v1.15). This compound is known to

* inhibit the enzyme glutamine synthetase but does not seem to affect GABA levels. Seizures were

elicited in rats with 200 mg/kg methionine sulfoximine, IP, and rated on a scale of 0 (no motor
manifestations) to 4 (generalized tonic seizure with opisthotonus). Vigabatrin (10 ug) was injected
bilaterally into the substantia nigra, 24 hours prior to seizure induction. The mean control seizure
score (2.79) wasssignificantly (P < 0.05)-lowered-by-81%-after vigabatrin treatment.- Microin-
jection of vigabatrin into the striatum lowered scores by 50%.

c). . Flurothyl

The activity of GABAmimetic agents in suppressing flurothyl-induced seizures in rats appears to
vary with age (84 on page 5-1322, v1.15). In rat pups, the GABAg receptor agonist, baclofen,
injected into the substantia nigra suppresses these seizures whereas muscimol, a GABAA agonist,
is effective in adult rats. M1crom]ect10n of vigabatrin (20 ug) into the substantia nigra suppressed
the latency of flurothyl-induced seizures in 15-day-old rat pups.

d). Isosolafloridine

In mice, 10-30 mg/kg, IP, of an extract from Solaném pseudo-quina bark identified as

~ (258)-isosolafloridine produced tremors, rigid tail, clonic convulsions and salivation (81 on

page 5-1294, v1.15). Pretreatment with vigabatrin (1000 mg/kg, IP), 4 hours prior to
(25S)-isosolafloridine resulted in a complete block of convulsions and tremors.

. €). Benzodiazepine receptor inverse agonists

Methyl-6, 7-dimethoxy—4~ethyl-ﬁ-carboline-3-carboxy1ate (DMCM) and

methyl-$-carboline-3- carboxylate (B-CCM) are inverse agonists of the benzodiazepine receptors
which can induce clonic seizures in adult DBA/2 mice at doses of 1.2-2 mg/kg, IP and

0.5-2 mg/kg, IP, respectively (82 on page 5-1306, v1.15). Vigabatrin (1500 mg/kg, IP) adminis-
tered 3.25 hours before DMCM and f-CCM had protective effects against seizures induced by
both agents although it is not known to bind to the benzodiazepine receptor (82 on

page 5-1306, v1.15). The EDs, value for DMCM-induced convulsions increased 2.7-fold from a
control value of 1.3 mg/kg. A more pronounced increase of 5.9-fold from a control value of 0.8
mg/kg occurred in the f~-CCM model. Forebrain GABA levels were measured 2.25 hours after
vigabatrin treatment and were increased by 280% This increase was not affected by §-CCM
administration.

viii. Synergism

The synergistic anticonvulsant effect of vigabatrin plus glycine, L-proline or atropme was tested in .
various chemically-induced seizure models, as described below.

AD3810AB*11 5-70, v1.12
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a). Vige_lbatriﬁ plus glycine
(i). MPA model

Scizures induced with MPA (40 mg/kg, IP) in mice were protected by vigabatrin alone with an
EDs, of 150 to 200 mg/kg when vigabatrin was given 5 hours prior to seizure induction (70 on
page 5-1139, v1.15, 71 on page 5-1160, v1.15). Doses of vigabatrin > 750 mg/kg were less pro-
tective. Glycine (2250 mg/kg; SC) protected 40% of the animals. The addition of a lower dose -
of glycine (1500 mg/kg, SC) to an ineffective dose of vigabatrin (50 mgfkg, TPy-administered 1 -
hour and 5 hours, respectively, prior to seizure induction resulted in full protection against
MPA-induced seizures. The synergistic effect of glycine was short-lasting; no protection was
- observed 2 hotrs after glycine administration.

In a similar study in rats (71 on page 5-1160, v1.15), the effect of vigabatrin was generally
smaller. At an optimal dose of 200 mg/kg vigabatrin IP, only 40% of the rats were seizure-free
when treated with MPA (40 mg/kg, IP). With glycine alone (750 mg/kg, SC), 50% of the rats
had repeated convulsions and only 1 out of 10 rats were seizure-free. Administration of vigabatrin
(300 or 500 mg/kg, IP) plus glycine (750 mg/kg, SC) protected more than 60% of the rats. In a
similar study by Liu et al. (48 on page 5-965, v1.14), vigabatrin (200 mg/kg, IP) alone was more
protective against MPA-induced (30 mg/kg, IP) seizures in that 50% of the rats did not show
convulsive seizures. The addition of glycine (750 mg/kg, IP) increased protection to 78%,
lowered mortality and markedly suppressed the appearance of isolated EEG spikes.

The synergistic effect of vigabatrin and glycine in protecting against MPA-induced seizures was
examined in mice after long-term treatment (71 on page 5-1160, v1.15). Oral solutions of
vigabatrin (41 mg/kg) and glycine (4.1 g/kg) were given daily for up to 16 days. A dose of glycine
(750 mg/kg, SC) was administered 1 hour before induction of seizures with MPA (40 mg/kg, IP).
Although vigabatrin alone had marginal effects, 40 to 60% of the mice were protected from sei-
zures with the combined vigabatrin plus glycine chronic treatment, indicating that tolerance did
not develop over the time period tested.

(it). Bicuculline (1.8 mglkg, SC) model

The protective effect of vigabatrin in mice (200 mg/kg, IP) was further improved with glycine (750
mg/kg, IP), but this test lacked reproducibility due to a steep dose response curve (70 on
page 5-1139, v1.15). .

(iti). Pentylenetetrazol (75 mglkg, IP) model

Vigabatrin (750 mg/kg, IP) plus glycine (750 to 2250 mg/kg, SC) decreased the number of
convulsing mice and prolonged the time to onset of first seizures. Vigabatrin or glycine alone had
no effect (70 on page 5-1139, v1.15). :

(v). Picrotoxin (5 mgfkg, SC) model

AD3810AB*11 5-71, v1.12
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Vigabatrin (up to 750 mg/kg, IP) alone, glycine (750 mg/kg, IP) alone or a combination of
vigabatrin plus glycine were ineffective in this model when tested in mice (70 on
page 5-1139, v1.15).

(v). Strychnine (2 mglkg, IP) model

Vigabatrin (750 mg/kg, IP) alone had no effect. The time to onset of first seizures in mice was
prolonged by glycine (2250 mg/kg, SC) and further prolonged by administering vigabatrin (750
mg/kg, IP) (70 on page 5-1139, vL15). - .. - .+ ... -.-

The short duration of action of glycine prompted the investigation of glycine esters as potentia]
prodrugs (207 on page 5-2887, v1.19). The most promising glycine ester was identified as glycine
tert.butylester. MPA-induced convulsions (40 mg/kg, IP) were protected by 80 to 90% after
coadministration of vigabatrin (100 mg/kg, IP) and glycine tert.butylester (200 mg/kg, SC) given 5
hours and 1 hour, respectively, prior-to seizure induction. A 50% protection level was still
present 4 hours after glycine tert.butylester administration (with vigabatrin pretreatment).

b). Vigabatrin plus proline

Synergism between L-proline (as well as derivatives of L-proline) and vigabatrin was tested in the
MPA, pentylenetetrazol and strychnine seizure models (85 on page 5-1324, vL.15, 86 on

page 5-1344, v1.15). L-proline and trans-4-hydroxy-L-proline were effective in the MPA and
pentylenetetrazol models but did not have any advantages over glycine.

€). Vigabatrin plus atropine

The synergism between GABAergic and cholinergic systems was evaluated in the bicuculline
seizure model by administering vigabatrin (1000 mig/kg, IP) and atropine (5 mg/kg, IP) to mice 2
hours and 10 minutes, respectively prior to bicuculline (3 mg/kg, SC) (67 on page 5-1117, v1.15).
Vigabatrin and atropine alone had no protective effect; vigabatrin plus atropine doubled the time
to tonus, clonus and death, suggesting that the anticonvulsant effect of vigabatrin may be atten-
uated by cholinergic activation.

ix. Hyperbaric Oxygen—lnduced Seizures

Exposure to oxygen at high pressure causes convulsions which have been classified as generalized
tonic-clonic (grand mal) seizures (87 on page 5-1364, v1.15). The role of GABA in hyperoxic
seizures has not been well established but could be linked to decreases in brain GABA due to
inhibition of GAD prior to seizure manifestations or to oxygen-induced changes in GABAergic
systemms. _

In a study of oxygen-induced seizures in mice (2 on page 5-288, v1.13, 197 on
page 5-2764, v1.19), oxygen pressure was maintained at 5.44 atmosphere until generalized

. convulsions occurred. Mice were treated with vigabatrin (800 mg/kg, IM) 4 or 24 hours before
exposure to high pressure oxygen. Most of the mice (90%) were protected against convulsions
due to hyperbaric oxygen at the 4-hour time point. However, no protection occurred at the
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24-hour time point. Vigabatrin (50 to 1000 mg/kg, IP) was also highly protective in rats when
they were exposed to 5 atmospheres oxygen, 4 hours after treatment (87 on page 5-1364, v1.15).
An increase of the latent period preceding electrical discharge was dose-dependent. Complete
seizure protection (for as long as 50 minutes) was obtained at a dose of 180 mg/kg vigabatrin.
This protective effect lasted for 24 hours, but was no longer present after 72 hours. Background
EEG changes included a dose-related increase in the low frequency bands and a decrease in the
faster activity. Signs of behavioral toxicity (unsteady gait, antinociception) were seen at a dose of
500 mg/kg vigabatrin.

X. Generalized Absence Seizures

a). Seizure-Prone Rats

Clinical and EEG signs of spontaneous seizures in'the  eeosesmommmmsmsmssemermrn b(A‘
“mmeweowges 12t resemble those of petit-mal-epileptic absences in humans (88 on

page 5-1370, v1.15, 89 on page 5-1375, v1.15). Vigabatrin (50 to 1000 mg/kg, IP) increased

paroxysmal EEG discharges in a dose-dependent manner, 4 hours after injection, thus aggravating

seizure manifestations. Seizure discharges were reduced or abolished by administration of"

vigabatrin (1000 mg/kg, IP) followed by diazepam (1 to 4 mg/kg, IP), suggesting that activation of

neurotransmitter systems other than GABA is efficacious in this model. :

In an effort to examine potential brain regions responsible for the generation of spike and wave
discharges in generalized absence seizures, vigabatrin was microinjected into regions of rat
thalamus (90 on page 5-1382, v1.15). Spike and wave discharges increased 24 to 48 hours after
unilateral injection of vigabatrin (20 ug) into midline thalamus and increased 6 to 36 hours after
bilateral injection (10 ug/side) into mediolateral thalamus. However, bilateral injection of
vigabatrin (10 pg/side) into lateral thalamus caused a biphasic effect. Spike and wave discharges
were suppressed from 6 to 12 hours and increased from 36 to 48 hours after injection. These
results suggest that vigabatrin may be capable of both suppressing initiation of absence seizures
while promoting the spread of convulsant activity. :

b). Synergism
The ewmm rats used in this model of absence epilepsy exhibited spontaneous spike and wave b(d,)

discharges (48 on page 5-965, v1.14). Glycine (750 mg/kg, IP) was administered to rats 4 hours
after vigabatrin (200 mg/kg, IP). After an additional 20 minutes, the duration of spontaneous
spike and wave discharges was recorded on an EEG. Although vigabatrin and glycine alone were
without effect, the combined treatment aggravated seizure symptoms by increasing spike and wave
discharges.

b. Secondary Activity

AD3810AB*11 5-73, v1.12
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i. Entry of Vigabatrin Into the CNS

Vigabatrin entered the brain rapidly following IP administration (400 and 1500 mg/kg) to mice
(Figure 5-15 on page 5-74, v1.12) (10 on page 5-563, v1.13, 91 on page 5-1390, vi.15). Peak
concentrations of free vigabatrin occurred within 30 minutes to one hour, then declined exponen-
tially. The half-life of the drug in the brain was estimated to be approximately 16-18 hours.
Vigabatrin was still detectable three days after acute administration of 1500 mg/kg. Thus, the
prolonged presence of free vigabatrin in the brain, coupled with an estimated half-life for
GABA-T of 3.5 days,-accounts for the long-lasting inhibition-of GABA-T by vigabatrin.=:
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Figure 5-15. Concentration of free vigabatrin in mouse brain after |P administration
of vigabatrin. Male mice were injected IP with a single dose of either
400 mg/kg (o) or 1500 mg/kg (e) vigabatrin. At various times after injection,
free vigabatrin levels were determined. Each point represents the mean of
3-5 mice.

Attempts to measure central levels of vigabatrin have also been made in cats and rats. In cats (92
on page 5-1407, v1.15), CSF levels of vigabatrin have been demonstrated Yo increase linearly over
the 2-3 hour period following a 1000 mg/kg IP dose of the drug. Levels of vigabatrin in the CSF

then plateaued at about 1 pmol/ml, and remained constant out to six hours. In rats (13 on

page 5-591, v1.13), vigabatrin was not detectable in whole brain homogenates 24 hours after
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either a single SC injection or 11 daily SC doses of 100 mgfkg (assay detection limit of 0.05
pmol/g wet weight).

ii. Effects on Other Brain Enzymes, Amino Acids and Neurotransmitters In Vivo

Vigabatrin, at a single dose of 1500 mg/kg IP to mice, had no significant effect on the activity of

succinic semialdehyde dehydrogenase, aspartate transaminase or ornithine transaminase (10 on .

page. 3-563, v1.13, 93 on page 5-1420, v1.15). This dose of vigabatrin did producéa 20% D
reduction in alanine transaminase activity at 24 hours after dosing, but not at 6 hours after dosing,

~ Alanine transaminase (SGPT, also designated ALT) activity was also slightly inhibited by high
-concentrations of vigabatrin in vitro (see Section 3.aib. on page 5-42, v1.12). Studies of the

modification of brain amino acids and neurotransmitter levels by vigabatrin treatment are summa-

rized in Tablé 5-4 and Table 5-5, on pages 5-75, v1.12 through 5-78, v1.12.

Table 54 (Page 1 of 2): Summary of the Effects of Vigabatrin on Brain Amino Acids Other than GABA

Species. (refer- Duration of Dose of Mode of Admin- Effects and Comments
ence) Treatment Vigabatrin istration
_ (mg/kg/day) i
Rat (13 on 11 days2 100 SC Vigabatrin caused expected increases
page §-591, v1.13) in whole brain levefs of

homocarnosine ({the GABA-histidine
dipeptide) and S-alanine {an alternate
substrate for GABA-T) of 160% and
300%, respectively. There were also
increases in hypotaurine levels (280%)
and decreases in threonine (11%) and
glutamine (13%) levels.

Rat (94 on 12 daysa 100 or 250 P Brain levels of the excitatory amino
page 5-1431, v1.1§ acids, aspartate and glutamate, as
well as metabolically related
asparagine and glutamine were
decreased in cortex, hippocampus and
cerebellum by 8 to 24%.

Rat (95 on 4 hoursb 1200 P Decreased levels of glutamate,

page 5-1433, v1.16 ) aspantate, glutamine, and alanine were
measured in different brain regions.

Rat (96 on ' 3 monthsa 300 " PO Treatment with vigabatrin caused a

page 5-1435, v1.16 large decrease (30%) in whole brain

putreanine. The functional role of
putreanine in the brain has not been
clearly established.

Mouse (97 on 24 hoursb [ 250 to 1500 P Increasing doses of vigabatrin caused
page 5-145%, vi.16 elevations in whole brain ornithine (14
to 100%). homocarnosine (60 to 153%)
and carnosine {40 to 140%). Ornithine
may be utilized as a precursor of
L-glutamate and GABA. Although
vigabatrin does not inhibit ornithine
transaminase either in vitro or in vivo,
feedback inhibition may occur with
high GABA concentrations.

a2 Daily dosing

b Time elapsed after an acute dose
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Table 54 (Page 2 of 2). Summary of the Effects of Vigabatrin on Brain Amino Acids Other than GABA

Species (refer- Duration of Dose of Mode of Admin- Effects and Comments
ence) Treatment Vigabatrin Istration :
(mg/kg/day) .
Mousa (98 on 16 hoursb or 1-3 750 mg/kg. P77 Single dose VGB produced increase in

page 5-1459, v1.16

days

ormithine concentration in various
brain regions. Three doses produced
only a small additional increase in
ornithine levels.

2 Daily dosing

b Time elépsed after an acute dose

Table 5.5 (Page 1 of 2). Summary of the Etffects of Vigabatrin on Brain Neurotransmitters

Species Duration of Dose of Mode of Admin- Effects and Comments
{reference) Treatment Vigabatrin istration
. (mg/kg/day)

Rat (99 on 21 daysa 250 1P Vigabatrin had no effect on the concen-

page 5-1467, vi.16 tration of norepinephrine, dopamine, or
serotonin and some of their major
metabolites in the striatum, olfactory
tubercles, or frontal cortex. Treatment
did not affect apomorphine-induced
tocomotor activity, [3H}-spiperone
binding or dopamine-stimulated
adenylate cyclase in the corpus
striatum.

Rat (2 on 4 hoursb 1500 1P Vigabatrin had no effect on .

page 5-288, v1.13} endogenous dopamine fevels in a

’ number of different brain regions.

Norepinephrine levels were reduced by
27% in the hypothalmus.

Rat (100 on 10 days?2 50 to 150 P Small increases in 5-HIAA and

page 5-1476, v1.16 trytophan concentrations and a small
decrease in dopamine concentrations
were found in the amygdaloid cortex
after olfactory bulbectomy.

Baboon (101 on 3.5 hoursb 300 v Endogenous dopamine levals were

page 5-1484, v1.16 decreased in the striatum as indicated
by a 25% increase in the distribution
volume of 11C-raclopride using
positron emission tomography.

Rat {102 on 3 minutesb 100 ug Intradorsal Treatment resulted in a decreased

page 5-1489, vi.16 Raphe Infusion release of extracellular 5-H!AA from
Striatum.

Rat (103 on 3 hoursb 1000 P Treatment increased the level of

page 5-1500, vi.16 ' serotonin by 40% and decreased the
level of norepinephrine by 11% in the

. frontal cortex.

a Daily dosing

b Time elapsed after an acute dose

cv intracerebroventricutar

5-HIAA 5-hydroxyindoleacetic acid
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Table 55 (Page 2 of 2). Summary of the Effects of Vigabatrin on Brain Neurotransmitters

-page 5-1503, v1.18;

Species Duration of Dose of Mode of Admin- Effects and Comments
(reference) Treatment Vigabatrin istration .
(mg/kg/day)

Rat (104 on 4 hoursb- 1500 P An increase in serotonin content was

page 51503, vi.16] - measured in one of the raphe nuctel
(30%), in the subcommisural organ
{25%), and in the habenula complex
(60%). 5-HIAA levels were increased
slightly (13 to 25%) in raphe nuclei
and the habenula complex. ~

Rat (104 on 4 hoursb 125 ug Icv ' A decreasa In the serotonin content (20

to 30%) was observed in the raphe
nuctei. )

a Daily dosing

i

Time elapsed after an acute dose
ICV  intracerebroventricular

S-HIAA 5-hydroxyindoleacetic acid

Definite conclusions from these studies are not easily reached due to considerable variations in
methodology. Nevertheless, certain trends emerge suggesting that vigabatrin causes a large
increase in brain homocamosine (2 GABA-histidine dipeptide metabolite of GABA), lowers levels

of excitatory amino acids, and may modulate monoamine neuro

serotoninergic and-dopaminergic pathways.
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a. CNS Effects

i. Body Temperature

" Vigabatrin (1500 mg/kg, IP) significantly reduced rectal temperafure in mice kept at 22°C, 6 hours
postdose. The same dose of vigabatrin had no effect on rectal temperature in mice kept at 34°C
(105 on page 5-1529, v1.16). Hypothermia can also be induced by vigabatrin in rats after 500
mg/kg PO doses or 250 to 1000 mg/kg IP doses (106 on page 5-1534, v1.16, 107 on

page 5-1562, v1.16, 108 on page 5-1568, v1.16). Oral doses of 170 and 300 mg/kg vigabatrin
had no effect on temperature in rats 3 to 4 hours postdose (106 on page 5-1534, v1.16).

ii. Antipyretic Activity

Vigabatrin antagonized hyperthermia due to Brewers’ yeast in rats 3 to 4 hours after PO doses of
100 to 300 mg/kg (106 on page 5-1534, v1.16).

iii.. Analgesic Activity and Muscle Relaxation

a). Analgesia

In mice, vigabatrin (500 to 2000 mg/kg, SC) pretreatment prevented acetic-acid-induced writhing
in a dose-dependent manner after 1 hour (106 on page 5-1534, v1.16). Oral doses 6f 320 mg/kg
and SC doses of 500 mg/kg vigabatrin were ineffective 3 to 4 hours postdose (106 on

page 5-1534, v1.16). : . '

Latencies in the hot plate-induced pain model were increased in mice by vigabatrin in a dose- |
dependent manner (EDsy= 770 mg/kg, IP) with a2 maximal effect 4 to 6 hours postdose (110 on
page 5-1583, v1.16, 109 on page 5-1575, v1.16). This latter effect only oecurred with the
S-enantiomer (active as a GABA-T inhibitor) and not with the R-enantiomer (inactive).

In the rat, analgesia induced by vigabatrin was dose-dependent (EDs=1100, IP) as shown by the
tail-stimulation test (110.on page 5-1583, v1.16).

The tail-immersion test in rodents is often used to distinguish between antinociceptive and
sedative effects (109 on page 5-1575, v1.16). Vigabatrin (1500 mg/kg, IP) was effective in pro-
longing reaction time in the mouse tail-immersion test, indicating that its analgesic properties
occur independently of sedation. The analgesia produced by vigabatrin (900 mg/kg, IP) in the
mouse hot-plate test was more protracted than that observed with muscimol, baclofen or
morphine (111 on page 5-1592, v1.16). As described below (see drug interactions), vigabatrin
enhanced the analgesic activity of morphine in mice (110 on page 5-1583, vl.16).

AD3810AB*11 5-78, vi.12
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The antinociceptive action of vigabatrin was reversed by atropine administration in the mouse
tail-immersion test (109 on page 5-1575, v1.16) but was not reversed by naloxone in the mouse
hot-plate test (112 on page 5-1600, v1.16). These results suggest that vigabatrin-mediated
analgesia may activate components of the cholinergic system rather than the opiate system.

b). Muscle Relaxation

Vigabatrin (200 to 1600 mg/ke, IP) had muscle relaxant properties in mice as shown by a dose-
dependent blockade of morphine-induced Straub tail (113-on page .5-1617, v1.16). -Maximal -
effect was observed at 4 hours postdose (EDsy= 796 mg/kg), with effects diminished at 16 hours,
* Treatment with 200 mg/kg vigabatrin b.i.d. for 3 days had no muscle relaxant effects in the Straub
tail test. The action of vigabatrin on muscle tone was studied in the genetically spastic rat (114
*-on page 5-1638, v1.16). Microinjection of 0.4 umoles vigabatrin into the substantia nigra caused
a depressant effect on the electromyogram, indicating a decrease in muscle tone. This effect was
mazximal 24 to 26 hours postdose and lasted for at least 50 hours, :

iv. Dyskinetic Activity

Following unilateral intrastriatal injection to rats, vigabatrin (1 to 10 pmoles; 129-1290 ug)
produced a characteristic dose-related dyskinetic syndrome (115 on page 5-1647, v1.16, 116 on
page 5-1674, v1.16, 117 on page 5-1683, v1.16, 118 on page 5-1694, v1.16, 119 on

page 3-1704, v1.16). This dyskinesia was blocked by IP pretreatment with vigabatrin (1000
mg/kg) and by Intrastriatal injection of either GABA, muscimol, or a low (0.5 pmole) dose of
vigabatrin prior to a subsequent high dose of vigabatrin. These observations suggest that
vigabatrin may have two opposite actions on the GABAergic system. First, vigabatrin may, at
high doses, block GABAergic function by an action on GABA receptors. Second, the drug may
increase brain GABA concentrations by inhibition of GABA-T activity. Since excitation has not
been reported with peripheral administration of vigabatrin, dyskinesia may only occur when the
dyskinesia threshold is surpassed by high doses of vigabatrin in critical brain regions.

‘Topical cortical application of vigabatrin to rats produced a similar incidence and intensity of
~dyskinetic movements to those observed after intrastriatal injections (116 on page 5-1674, v1.16,
“118 on page 5-1694, v1.16). The abnormal movements were produced without evidence of the
drug reaching the underlying striatum (117 on page 5-1683, v1.16, 118 on page 5-1694, v1.16).
Subsequent experiments in rats showed that both picrotoxin and homocamosine applied topically
to the cortex induced an incidence of dyskinesia similar to that seerr with vigabatrin (117 on
page 5-1683, v1.16, 118 on page 5-1694, v1.16, 120 on page 5-1713, vl.16, 12l on
page 5-1723, v1.16). These results indicate that the cortex, over a relatively large area, is a locus
for dyskinetic induction, and that this dyskinetic induction is not limited to GABA-T inhibitors.

v. Stereotypy

Amphetamine-induced stereotypy in rats was used as an animal mode] of tardive dyskinesia.
Vigabatrin (1000 mg/kg, IP) facilitated the developrment of stereotypy 16-18 hours postdose as
indicated by a greater frequency and intensity of licking-gnawing behavior although locomotor
activity was decreased (107 on page 5-1562, v1.16). In contrast with these results, pretreatment
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with vigabatrin (1200 mg/kg, IP) caused an increase in the duration of the anesthetic phase and
less rotational effects in a study of ketamine-induced rotation and stereotypic head swinging in
rats (208 on page 5-2893, v1.19). Vigabatrin (200 mg/kg, IM) also decreased dyskinesia scores in
haloperidol-treated monkeys 2 hours postdose with effects lasting for 4 to 5 days (122 on

page 5-1729, v1.16).

vi. Kainic Acid Neurotoxicity

Peripheral administration of kainic acid to rats caused a characteristic syndrome consisting of
stereotypies, convulsions, and behavioral effects (123 on page 5-1734, v1.16, 124 on :

page 5-1739, v1.16, 125 on page 5-1748, v1.16). Pretreatment with vigabatrin (900 mg/kg, IP)
protected against kainic acid-induced aphagia, aggressiveness, and convulsions. Vigabatrin pre-
treatment also reversed the brain GABA deficit caused by kainic acid in various brain regions (124
on page 5-1739, v1.16, 125 on page 5-1748, v1.16). However, behavioral symptoms induced by
intrastriatal kainic acid administration were unaffected by vigabatrin (1000 mgfkg, IP) pretreat-
ment (126 on page 5-1763, v1.16). '

vii. Morphine Dependence and Withdrawal

Vigabatrin (200 to 400 mg/kg) potentiated the analgesic effects of morphine (1 to 5 mg/kg, SC) in
the mouse hot-plate test (127 on page 5-1777, v1.16) and in the mouse tail-immersion test (128
on page 5-1784, v1.16). In addition, vigabatrin (60 to 240 mg/kg, IP) attenuated morphine con-
sumption in morphine-dependent rats (129 on page 5-1788, v1.16). The effects of vigabatrin on
morphine withdrawal symptoms were inconsistent in that vigabatrin (400 mg/kg) reduced the
intensity of withdrawal behavior induced by naloxone in the mouse hot-plate test (127 on

page 5-1777, v1.16), but vigabatrin (up to 1000 mg/kg) did not affect symptoms in rats with-
drawn from continuous morphine infusion (130 on page 5-1793, v1.16). In other studies,
dipropylacetate-induced body shakes in rats were unaffected by 500 mg/kg, IP, vigabatrin 2.5t0 5
hours postdose, but were stimulated by 1000 mg/kg vigabatrin, 36 to 60 hours postdose (131 on
page 5-1799, v1.16). Ethylenediamine, a GABA receptor agonist, aggravated naloxone-induced
withdrawal symptoms in morphine-dependent mice. Ethylenediamine effects were suppressed by
vigabatrin (400 mg/kg) (132 on page 5-1804, v1.17).

viii. ~ Motor Activity -
a). Spontaneous Motor Activity -

In mice, vigabatrin did not affect spontaneous motor activity following single PO doses of 160 to
640 mg/kg (106 on page 5-1534, v1.16). Similarly, following multiple PO doses of 25 to 100
mg/kg/day for five days, spontaneous motor activity was not altered. However, higher IP doses
of 500 to 2500 mg/kg vigabatrin in mice produced a dose-related decrease in spontanecus motor
activity (2 on page 5-288, v1.13). This effect was apparent within | hour and peaked in intensity
at 3to 4 hours. In rats, vigabatrin (250 to 1500 mg/kg, IP) caused 2 decrease in exploration and
spontaneous motor activity, but this effect was not dose-related (2 on page 5-288, v1.13, 134 on
page 5-1816, v1.17).

AD3810AB*11 5-80, v1.12
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b). Phencyclidine (PCP)-induced Hyperactivity

PCP-induced hyperactivity was partially antagonized in mice treated with 200 to 700 mg/kg
vigabatrin IP, 5 hours prior to PCP (135 on page 5-1823, v1.17). The same doses of vigabatrin
administered alone had no significant effect on motor activity. '

ix. Food Consumption

Vigabatrin (250 mg/kg, IP) inhibited food and water consumption by rats, while at 125 to 500
mg/kg, IP, vigabatrin markedly depressed the rate at which rats performed a food reward task (136
on page 5-1839, v1.17). Further studies showed the reduction in food consumption in rats was
dose-related (125 to 1000 mg/ke, IP). Vigabatrin-induced anorexia was unaffected by the mode of
administration in that IP or PO doses of 500 mg/kg gave identical results (137 on

page 5-1850, v1.17). No tolerance to these effects was observed with chronic IP administration
of vigabatrin (250 mg/kg/day for 13 days). The anorectic effects of vigabatrin were enhanced with
amphetamine, whereas amphetamine antagonized effects on water consumption and locomotor
activity (136 on page 5-1839, v1.17, 137 on page 5-1850, vL.17). In a microinjection study in
sheep, vigabatrin (up to 10 zmoles) had no effect on feed intake after cerebroventricular adminis-
tration (138 on page 5-1860, v1.17); The threshold of vigabatrin for inducing changes in feeding
behavior in rats was examined by intracisternal injection of increasing doses of vigabatrin (139 on
page 5-1865, v1.17). Feeding suppression became significant at the 50 pg-dose and was dose-
dependent. With higher doses of vigabatrin, water intake was suppressed and other behavioral
changes occurred including decreased activity, catalepsy, nociception, and hypothermia. Changes
in brain GABA levels were correlated with all of the responses except for analgesia.

x. Visual Function

Vigabatrin (300 mg/kg, PO) administration had no effect on pupillary size in rats up to 4 hours
postdose (140 on page 5-1879, v1.17).

«Xi. Polyamine Metabolism

In mouse and rat CNS, polyamine metabolic pathways were modified by acute or chronic treat-
ment with vigabatrin. Increases in brain putrescine levels and in drnithine decarboxylase activity
were observed 16 hours posttreatment with vigabatrin (1500 mg/kg, IP) (141 on

page 5-1889, v1.17, 142 on page 5-1902, v1.17). The activity of S-adenosylmethionine
decarboxylase was decreased 6 to 8 hours postdose. The elevation in brain putrescine by
vigabatrin was confirmed in another study with acute dosing (750 mg/kg, IP) and chronic dosing
for 9 days (750 mg/kg/day, IP) (143 on page 5-1922, v1.17). ’

xii. Other CNS Effects

AD3810AB*11 5-81, vi.12
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a). Anxiolytic Activity

In an anxiogenic test where rats were trained to discriminate pentylenetetrazol from saline,
vigabatrin (1000 mg/kg, IP) did not block the discriminative stimulus (144 0n

page 5-1939, v1.17). Vigabatrin had no anti-conflict activity in a water-lick test (145 on

page 5-1948, v1.17) and in a conflict test using electroshock (146 on page 5-1958, v1.17) at IP
doses of 900 mg/kg and 62.5 to 1000 mg/kg, respectively. :

- b). Aggression : T . SR e

The effects of vigabatrin were studied in two models of aggression in rats. In a study of shock-

induced defensive fighting, vigabatrin (100 and 200 mg/kg, IP) caused a dose-related reduction in
fighting (147 on page 5-1968, v1.17). Vigabatrin (200 - 800 mg/kg, IP) also reduced killing in
experienced killer rats (133 on page 5-1808, v1.17, 148 on page 5-1975, v1.17).

c). Antipsychotic Activity

Vigabatrin (125 and 250 mg/kg, IP) had no effect on conditioned avoidance in the rat (136 on
page 5-1839, v1.17).

d). Antidepressant Activity .

The olfactory bulbectomized rat is used in an animal model of depression (149 on

page 5-1979, v1.17). Vigabatrin (75 mg/kg/day, IP) administered. chronically for 14 days
decreased hypermotility induced in a stressful environment in the bulbectomized rat, indicating an
antidepressant effect. The antidepressant activity of vigabatrin was also shown in a forced swim-
ming test in mice (150 on page .5-1989, v1.17). Vigabatrin (200 to 800 mg/kg, IP) caused a dose-
dependent reduction in immobility. Chronic treatment with vigabatrin doses <300 mg/kg/day
decreased immobility on day 10 but not on day 20.

e). EEG

Vigabatrin (1200 mg/kg, IP) caused EEG hypersynchronization in rats 4 hours after pretreatment
(151 on page 5-1995, v1.17). The EEG effects were accompanied by behavioral changes such as
passivity and loss in activity, indicating that vigabatrin had sedative effects at this dose.

f). Memory and Learning

Subchronic pretreatment with vigabatrin (50 to 200 mg/kg/day, IP) for 2 to 5 days did not affect
the performance of rats in a passive avoidance test and did not markedly affect performance in
water maze tasks (152 on page 5-2007, v1.17). However, the performance of spatial navigation
tasks was aggravated dose-dependently in nucleus basalis-lesioned rats treated with acute doses of .
50 to 200 mg/kg, IP, vigabatrin (153 on page 5-2014, vi.IN.

b. Effect on the Cardiovascular System

AD3810AB*11 5-82, v1.12
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i. Effect on Heart Rate and Blood Pressure

a). Anesthetized Dogs

No significant effect on heart rate or blood pressure was obtained with IV doses of 3, 10, or 30

mg/kg vigabatrin (154 on page 5-2019, v1.17). There was no effect of vigabatrin on blood pres-

sure responses to bilateral carotid artery occlusion at the 3 mg/kg and 30 mg/kg doses. Blood

pressure responses to IV administered norepinephrine, acetylcholine, isoproterenol, or tyramine

were unaffected by increasing doses of vigabatrin (3, 10, and 30-or 10, 20, 40, and 80 mgfkg, IVy - -
(154 on page 5-2019, v1.17, 155 on page 5-2184, v1.17). In another study (156 on

page 5-2206, v1.17), vigabatrin administered IV at a dose of 60 mg/kg to one dog caused a pro-

longed blood pressure fall of 20 mm Hg.

b). Anesthetized Rats

A slight increase in blood pressure was observed following IV administration of 50 mg/kg
vigabatrin (155 on page 5-2184, v1.17). Additional IV doses of 100 and 200 mg/kg produced no
further increase in blood pressure. Pressor responses to IV noradrenaline and tyramine were
reduced, while the hypotensive response to acetylcholine was increased. These effects, however,
were not dose-related. In another study using higher doses, vigabatrin (120 to 1000 mg/kg, IV)
produced a dose-related sustained hypotension and bradycardia, and a reduction of central venous
pressure (156 on page 5-2206, v1.17).

ii. Hemodynamic Effects in Anesthetized Dogs
No effect of increasing doses of vigabatrin (3, 10, and 30 or 10, 20, 40, and 80 mg/kg, IV) was
observed on blood pressure, cardiac output, heart rate, ventricular pressure, or dP/dt (154 on
page 5-2019, v1.17, 155 on page 5-2184, v1.17). :

. ili. Electrocardiographic Effects in Beagle Dogs

Oral treatment with vigabatrin (150 mg/kg twice daily for 5 days) showed no evidence of drug-
related electrocardiographic changes (154 on page 5-2019, vi.17). '

iv. - Miscellaneous Cardiovascular Effects

Vigabatrin (up to 20 pug/ml), unlike other anticonvulsants such as phenytoin, did not have
antifibrillatory activity in the perfused isolated rabbit heart (157 on page 5-2235, v1.17).

Localized injection of vigabatrin (1 to 100 nmoles) into the nucleus tractus solitatius of the rat

elicited a dose-dependent increase in blood pressure, probably via an action on GABAg, receptors
(158 on page 5-2241, v1.17).
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c. Hepatic Encephalopathy

Changes in the pattern of visual evoked responses (VERS) occurred in rabbits 18 hours after
vigabatrin treatment (750 mg/kg, IV) (159 on page 5-2248, v1.18, 160 on page 5-2258, v1.18).
The changes in VERs brought about by vigabatrin treatment resembled VER patterns observed in
hepatic encephalopathy due to fulminant hepatic failure. These results suggest that hepatic
encephalopathy may be linked to increased GABA neurotranszmsmon although the contribution
of other neurotransmitters cannot be excluded.

d. Hormonal Effects

Vigabatrin (1000 mg/kg, IP) reduced plasma corticotrophin-releasing factor (CRF) and stress-
induced plasma corticotropin (ACTH) secretion, but increased plasma corticosterone levels 18
hours postdose in rats (161 on page 5-2267, v1.18, 162 on page 5-2275, v1.18). In addition to
its modulatory role on components of the hypothalamo-pituitary adrenal axis, vigabatrin treat-
ment altered levels of reproductive hormones. The latter effect occurred predominantly under
conditions of amplified secretion. A dose of 500 mg/kg vigabatrin IP in rats blocked the -
luteinizing hormone (ILH) proestrus surge and prevented ovulation in pregnant mare serum
gonadotropin (PMSG)-treated animals (163 on page 5-2290, v1.18, 164 on page 5-2298, v1.18,
165 on page 5-2308, v1.18, 166 on page 5-2317, v1.18). Microinjection of vigabatrin (10 to 20
pg) into brain areas related to gonadotropic regulation inhibited the post-castration LH release in
male rats 24 to 48 hours postdose; in female rats, plasma LH levels were decreased 7 to 9 hours
later and ovulation was prevented. Vigabatrin (800 mg/kg, IP) administered to rats every 2nd day
for 4 days caused a decrease in anterior pituitary prolactin mRNA levels (167 on

page 5-2325, v1.18, 168 on page 5-2338, v1.18). In other miscellaneous hormonal effects in
rodents, vigabatrin decreased plasma growth hormone levels (169 on page 5-2346, v1.18), inhib-
ited TSH-stimulated thyroid hormone secretion (170 on page 5-2351, v1.18) and lowered a _
polyethylene glycol (PEG)-induced increase in plasma vasopressin (171 on page 5-2356, v1.18) at
IP doses of 500 mg/kg, 50 mg/kg, and 1500 mg/kg, respectively. The decrease in vasopressin by .
vigabatrin suggests that it may have a hypotensive effect in the rat. In virro studies in rat cortical
slices showed that the ICs, for inhibiting somatostatin release was 240 M (171 on

page 5-2356, v1.18). )
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B. Non-Clinical Pharmacology

5. Interactions With Other Drugs
a. Benzodiazépines

i. Benzodiazepine-Induced Anxiolytic Activity

Vigabatxin (62.5 mg/kg,' 1P) did not potentiate the antiko&ict effect of dia.zepaﬁx in rats "(lcigon )

page 5-1958, v1.17).

ii. Benzodiazepine-Induced Muscle Relaxation

The potency of diazepam in blocking morphine-induced Straub tail in mice was decreased by
vigabatrin (100 mg/kg, TP) (113 on page 5-1617, v1.16).

b. Amphetamines

The effects of 250 mgfkg vigabatrin and 4 mg/kg dexamphetamine were additive on food intake
but antagonistic on water consumption and locomotor activity in rats (136 on

page 5-1839, v1.17). Vigabatrin (250 mg/kg, IP) and dexamphetamine (2.5 mg/kg, IP) given for
8 days produced profound anorexia which showed less rapid tolerance than treatment with
dexamphetamnine alone. This combination induced a marked fall in rat body weight. Activity

. counts of rats treated with the combination were similar to controls (137 on page 5-1850, v1.17).

- c. Barbiturates

e ‘Thiopental-induced Sleep in Mice

Vigabatrin (320 mg/kg, PO) produced a significant decrease in the time of onset and a significant
increase in the duration of sleep induced by thiopental. Potentiation of thiopental activity by
vigabatrin was not significant with oral doses of 40 to 160 mg/kg (106 on page 5-1534, v1.16).

d. Opioids

i.  Morphine-induced Analgesia
As described above, (see section 4.a.vii., page 3-80, v1.12) vigabatrin (200 to 400 mg/kg, IP)

potentiated the effects of morphine in the mouse hot-plate test and in the mouse tail-immersion
test (127 on page 5-1777, v1.16, 128 on page 5-1784, v1.16).
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B. Non-Clinical Pharmacology

6. Miscellaneous Pharmacology

a. Receptor binding activity

Vigabatrin was tested in a receptor selectivity screen at concentrations of 1, 10, and. 100 M in 38
different receptor-radioligand assays. No significant inhibitory activity was detected at any con-
centration, for any receptor (209 on page~$5-2899, v1.19).. Table. 5-6 shows the results obtained in

e W I R

the screen. '

Table 5-6 (Page 1 of 2). Receptor Screen Results for Vigabatrin
Percent Inhibition
: ) {Average; N=2) |
Receptor/Selectivity Radioligand (Molar)
' 1E-6 1E5 1E-4

Neurotransmitters
Adenosine 1 [3H]-CcPX 19.2 13 318 -
Adenosine 2 [3H}-cGs 21880 . - -5.0 05 45
Alpha 1 [3H3-Prazosin 6.9 8.4 56
Alpha 2 [3H]-RX 781094 5.8 6.8 1.8
Beta [3H]-DHA 83 49 15.2
Dopamine 1 [3H]-SCH 23390 98 1.7 4.3
Dopamine 2 [3H]-Sulpiride 4.3 26 56
GABAA [3H]}-GABA 3.3 54 303
GABAB [3H]-GABA +isoguvacine* -39 6.4 340
Histamine 1 [3H]-Pyrilamine 23 24 8.2
Serotonin 1- [3H]-5HT 29 . 235 277
Serotonin 2 .[3H])-Ketanserin -4.1 -7.8 4.0
Muscartnic 1 [ [3H]-Pirenzepin 0.3 0.4 18.0
_Muscarinic 2 [3H]-AFDX3§4 -0.3 59 -8.0
Nicotinic [3H]-NMCI 4.4 53 5.7
NMDA [3H]-CGS 19755 0.3 5.8 -2.8
Kainate [3H]-Kainic Acid 4.6 8.8 - 318

- Quisqualate [3H]-AMPA -5.8 6.2 -3.1
Glycine (stry sens.) {[3H]-Strychnine 17.6 45 -2.8
Requlatory Sites
Benzodiazepine (centrl) [3H]-Flunitrazepam 3.6 1.4 2.2
Glycine (stry insens.) [3H]-Glycine 13.4 53 25.2
pcP [3H]-TCP 0.0 224 -11.0
sigma [3H}-DTG 50 73 12.6
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6. Miscellaneous Pharmacology

Table 5-6 (Page 2 of 2). Receptor Screen Results for Vigabatrin
’ ' Percent Inhibition
{Average; N=2)
Receptor/Selectivity Radioligand (Molar)
186 | 165 | 1E4

Opioids .

mu [3H]-DAGO S 27 23 23

deita .- [3H]-DPDPEN 122 =+ -1238 14.7

kappa [3H]-Usgse3 13 8.7 -105

lon Channels .

Calclum (Type N) [125;]-Omegaconotoxin 76 T 25 54

Calcium (Type T & L) [3H]-Nitrendipine -1.2 6.7 -9.1

Chioride [3H]-TBOB 27 154 342

Potassium (low conduct} . [1251}-Apamin 14 56 09 .

Prostaglandins ’

Leukotriene B4 [3H]}-LTB% 18.2 4.4 56
. Leukotriene D4 [3H]-LTD4 0.3 2.8 15

Thromboxane A2 [3H-SQ 29548 -3.6 -12.1 -7.2

Second Messengers

Forskolin [3H]-Forskolin -1.9 0.2 74

Phorbol Ester [3H]-PDBU 8.6 3.3 8.3

Uptake Sites

Dopamine Reuptake [3H]-VIN 35428 6.9 6.1 0.7

Norepinephrine Uptake [3H]-DMI 2.8 -3.9 1586

Serotonin Uptake [3H]-Citalopram ' 09 - 75 A7

b. Agonist-induced contraction in guinea pig intestinal smooth muscle

Strips of guinea pig ileum were suspended in organ baths to investigate the effects of vigabatrin on .
agonist-induced contractions. Vigabatrin (1-100 M) had no effect on resting tension of the

fleum. Vigabatrin also did not alter histamine-, acetylcholine-, 5-HT and Ba2*-induced con-
tractions at concentrations up to 100 #M (210 on page 5-2947, v1719).
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a. Absorption

The fraction of the dose absorbed, based on the unnary recovery of 14C following intravenous
and oral administration of 14C-vigabatrin to the rat, dog, and monkey, is shown in Table 5-42.

Table 5-42. Absorption of Vigabatrin Following Oral Administration of
14C-Vigabatrin to Rat, Dog, and Monkey. (Data from References 279
on page 5-7789, v1.32, 280 on page 5-7825, v1.32, 281 on
page 5-7853, v1.32, 282 on page 5-7884, v1.32)

Species 50 mg/kg 300 mg/kg
- % Absorbedz Calculated % Absorbed Calculated
Absorbed Absorbed
Dose (mg/kg)b Dose (mgikg)

Rat 83.0¢ 47 92.4¢ 273
(N=4) ,
Dog 96+7 48 , 10143 303
(N=4)
Monkey 44=-4 22 . 25+7 75
(N=4)

2 Determined by comparing the urinary recovery of radioactivity over the 120 hour
period following a single oral dose of 14C-vigabatrin to the urinary recovery of radio-
activity over the same time period following a single IV dose of 14C-vigabatrin. The
percent of dose absorbed is expressed as the mean+8SD.

b- Determined by multiplying together the mean perceni of dose absorbed and the
administered dose.

¢ Determined by comparing the urinary recovery of radioactivity over the 120 hour
period following a single oral dose of 1+C-vigabatrin to one group of rats to the
urinary recovery of radioactivity over the same time period following a single IV dose
of 14C-vigabatrin given to another group of rats. Means of the two groups were com-
pared.

Oral absorption of vigabatrin at both the 50 mg/kg and the 300 mg/kg doses was essentially com-
plete in the rat and the dog. In contrast, the urinary recovery data from the monkey indicate that
both incomplete and dose-dependent absorption of vigabatrin occurred in this species. Liquid
scintillation analysis of feces excreted by monkeys given 4C-vigabatrin confirmed that oral
absorption of the drug in this species is mcomplete (ses below). Evidence for incomplete oral
absorption of vigabatrin in the monkey was also obtained in a preliminary pharmacokinetic anal-
ysis in this species (284 on page 5-8049, v1.32). Assuming an inverse linear relationship between

" the percent of vigabatrin absorbed and the amount administered, it can be estimated that the oral
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doses of 50, 100, and 300 mg/kg/day of vigabatrin given to monkeys in the chronic toxicity -
studies (232 on page 5-4476, v1.24, 233 on page 5-4756, v1.24) resulted in absorbed doses of 22
40, and 75 mg/kg/day of the drug, respectxvely (281 on page 5-7853, v1.32, 282 on

page 5-7884, v1.32).

The mean peak concentration, time to peak, and the area under the plasma concentration time
curve have been determined using an HPLC validated method (283 on page 5-7907, v1.32) for
parent compound in rat, dog, and monkey following a single- IV.or PO dose of 14C-v1gabatrm
These results are summarized in Table 5-43. :

Table 5-43. Summary of Pharmacokinetic Parameters for Vigabatrin (Parent Compound) in Rat,
Dog, and Monkey Following Single PO and |V Doses of **C-Vigabatrin. (Data from Retf-
erences 279 on page 5-7789, v1.32, 280 on page 5-7825 v1.32, 281 on page 5-7853, v1.32, 282
on page 5-7884, v1.32)

Species Dosc_ (mg/kg) Route Cppax (ng/ml) T maxlhir) AUC (000 (#9
. . ’ hrimi]
Rat 50 Y N/A2 T N/A 533106
(N=4) 50 poc - - - -
300 Y; N/A NIA " 341448
300 PO | 2504360 05 363443
Dog 50 v N/A NIA 204418
(N=4) 50 PO - 103415 0.251.0d 192432
300 v NIA N/A 13054168
300 PO 458160 05-1.0 11783282
Monkey 50 \'2 N/A N/A 2534207
(N=4) 50 PO 15.847 23 —e
300 v NIA NIA 1707+421
300 PO 3844 23 —e

2 N/A - Not applicable
b values for Cp,, and AUCq_, are expressed as the meang-SD.

¢ lnéumclent data was obtained from this group to allow calculations of pharmacokinetic parameters. This
was due to instrument difficulties that occurred during the analysis.

d Tmax values for dog and monkey following oral dosing with vigabatrin are expressed as a range.

¢ Elimination phase for vigabatrin was not well defined in the monkey after_oral dosing. Conseguently,
AUCqy_,, values could not be calculated.

These data clearly show that in both the rat and the dog, vigabatrin was rapidly absorbed. The
AUC,_, values in both species increased proportionally with dose, indicating the existence of
linear pharmacokinetics over the dosage range studied.

In contrast, in the monkey, the time to peak plasma concentration following a single oral dose of
vigabatrin (2-3 hours) was slower thau in the rat and the dog. Peak plasma concentrations of
vigabatrin were also lower in the monkey than in the other two species-studied. This lower peak
plasma concentration is due to the apparent poor oral absorption of vigabatrin and the slower
rate of absorption of the drug in the monkey. Plasma elimination half-Eves following oral dosing

AD3810AB*11 5-231, v1.12
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with 50 or 300 mg/kg 4C-vigabatrin were not well defined in the monkey from the data gener-
ated in this study, therefore, AUC,_, values could not accurately be calculated following PO
dosing in this species. However, in an earlier study in monkeys (284 on page 5-8049, v1.32),
AUC ¢4 values were calculated following single oral doses of 50 and 260 mg/kg vigabatrin, and
were found to be 54.61:14.5 and 203466 ug hr/mL, respectively. These AUC; 54 1, values are not
proportional to the doses that were administered. As the rate of elimination for vigabatrin in the
monkey is constant over the dosage range of 50-260 mg/kg (232 on page 5-4476, v1.24), the lack
of dose-proportionality in AUCq 54 p,r values cgnﬁnns that the percent absorption of vigabatrin is

* inversely related to dosc in this species. ‘

Further evidence for the existence of dose-limited absorption of vigabattin in monkeys was pro-
vided from analysis of plasma samples obtained at the end of a four week dose-ranging toxicology
study (285 on page 5-8070, v1.33). In this study, four monkeys (two/sex) were dosed daily with
0, 500, 750, or 1000 mg/kg vigabatrin. Plasma samples for analysis of vigabatrin were taken 2
and 24 hours after the last dose of drug. At two hours, there were no statistically significant
differences between any of the plasma concentrations measured, either among doses or between
the sexes. At 24 hours, only the two female monkeys receiving the low dose of vigabatrin

(500 mg/kg) had plasma concentrations significantly less than the other dose groups. This

~ finding, combined with the data discussed above, strongly suggests that the absorption of
vigabatrin from the GI tract of the monkey is both dose-dependent and saturable.

. In conclusion, over a dose range of 50-300 mg/kg, vigabatrin appears to be both rapidly and
essentially completely absorbed from the GI tract of the rat and the do g. In the monkey,
however, GI absorption of vigabatrin occurs more slowly, and is both ncomplete and dose-
limited.

b. Distribution

I. Volume of Distribution

The ionizable properties of the carboxyl and amine groups on vigabatrin would produce a net
neutral charge resulting in vigabatrin being in a zwitterion form. The small molecular size and
neutrality at physiological pH would increase the propensity of vigabatrin to cross the blood-
brain-barrier. Vigabatrin is a hydrophilic compound and as such would be expected to distribute
into the total body water. As shown in Table 5-44 on page 5-233; v1.12, this was found to be
true in both the dog and the monkey. In the rat, however, the volume of distribution for
vigabatiin exceeded the total body water of this species by 33-34% for the 50 and 300 mg/kg
doses, respectively (Table 5-44 on page 5-233, v1.12). This increased volume of distribution in
the rat implies either tissue binding or an increased compartmentalization of unbound drug in -
tissues relative to plasma. :

AD3810AB*11 5-232, v1.12
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Table 5-44. Volume of Distribution of Vigabatrin in the Rat, Dog, and Monkey
Following A Single IV Dose of Either 50 or 300 mg/kg. (Data from
References 279 on page 5-7789, v1.32, 280 on page 5-7825, v1.32, 281 on
page 5-7853, v1.32, 282 on page 5-7884, v1.32)

Species Vs (irkg)a Theoretical Body
— Water For This
R 50 mg/kg 300 mglkg | Species (l/kg)b
Rat 0.8540.04¢ 0.9710.16 0.64
Dog ) 0.59:+0.06 ' 0.524-0.09 0.60
Monkey 0.454+0.02 0.554-0.12 - 0.56

2 Vg5 - volume of distribution at steady state.

b Values for theoretical body water for rat, dog, and monkey can be found in references
297 on page 5-8282, v1.34, 298 on page 5-8298, v1.34, 289 on page 5-8306, v1.34 and
300 on page 5-8328, v1.34.

¢ Data are expressed as the mean+SD of four determinations.

ii, Tissue Distribution

The tissue distribution of 14C-vigabatrin has been examined in detail in rats. In addition, a
number of studies have been conducted examining the concentration of vigabatrin and GABA in
brain tissue and CSF after single and repeated doses of the test compound. This was done as the
beneficial clinical effects of vigabatrin are due to actions of the drug in the brain.

a). Tissue Distribution and Elimination of Orally Administered 14C- Vigabatrin in Sprague-Dawley
and Long-Evans Rats . . .

The distribution of radioactivity following a single 60 mg/kg dose of 14C-vigabatrin has been
evaluated in both Sprague-Dawley (albino) and Long-Evans (pigmented) rats (286 on

page 5-8093, v1.33). In the first part of this study, 33 male Sprague-Dawley rats received a single
60 mg/kg oral dose of !4C-vigabatrin prepared as an aqueous solution in distilled water. The °
amount of radioactivity administered to each rat was about 14 uCijkg. Animals (3 at each time
point) were killed pre-dose (controls) and 0.25, 0.5, 1, 3, 6, 12, 18, 24, 48, and 72 hours post
dose. Blood and samples of 17 other tissues were taken from each rat. Tissues were rinsed with
0.9% saline (where applicable), weighed and frozen. The 4C content of each tissue was deter-
mined by liquid scintillation counting. Urine and feces were collected from animals assigned to
the 72 hour sacrifice group, and were analyzed for radioactivity. The residual radioactivity was
also determined in the carcasses of rats killed at this latest time point. :

14C-vigabatrin was well absorbed by Sprague-Dawley rats in this study. Within the first 24 hours
following drug administration an average of 94% of the radioactivity had been excreted in the
urine of Sprague-Dawley rats assigned to the final sacrifice group, with 2% appearing in the feces.
" By the end of the 72 hour collection period, a total of 97% of the radioactivity in the adminis-
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tered dose had appeared in the excreta. Correspondingly, less than 0.3% of the administered
radioactivity was present in the carcass of rats sacrificed 72 hours after drug dosing,

In addition to being well absorbed, 14C from labeled vigabatrin was rapidly distributed in

Sprague-Dawley rats. In most tissues examined (including plasma and erythrocytes), maximum
concentrations of radioactivity occurred within 0.5 hours of drug administration. The tissue with

the longest Ty, was the eye of Sprague-Dawley rats, where maximum concentrations occurred

one hour after dosing. The highest 14C concentrations were found in the stomach (1022 pg-eq/g, -
excluding contents), followed by the kidney (257 pg-eq/g), small intestine (154 ug-eq/g, excluding

contents), and liver (143 ug-eq/g). All other tissues had maximum 4C levels < 100 ug-eglg.

Tissues containing > 1% of the total amount of administered radioactivity were the skeletal

- muscle (12%), stomach (11% excluding contents), skin (10%), liver (8.6%), small intestine (5.9%

excluding contents) and kidneys (3.4%).

Using the data generated in this study, standard pharmacokineti¢ parameters for radioactivity were
calculated for each of the tissues examined. As noted above, Trmax for radioactivity was <1 hour
for all tissues. Radioactivity was eliminated from: all tissues i either a monoexponential or a
biexponential fashion. Terminal elimination half-lives were shortest for the adrenal glands (1.2
hours), perirenal fat (1.5 hours) and bone marrow (1.6 hours), and longest for the erythrocytes (95
hours) and spleen (93 hours). The prolonged terminal elimination half-lives for 14C in the
erythrocytes and spleen suggests that either 14C-vigabatrin or its radiolabelled metabolites have an
affinity for one or more constituents of blood. The terminal elimination half-life for radioactivity

_from the plasma was 25 hours. AUC,,___ values, which are a measure of total radioactivity expo-
sure, were highest for the erythrocytes (1382 pg-eq br/g), stomach (752 pg-eq hr/g, excluding
contents) and kidney (706 pg-eq hr/g), while the lowest exposure to 14C was found in lipophilic
organs such as brain and perirenal fat. .

In the second part of this study, Long-Evans rats were administered a single 60 mg/kg oral dose
of 14C-vigabatrin as described above. Radioactivity was determined in the plasma, skin, eyes and
excreta. This was done in an attempt to determine whether 14C-vigabatrin or its radiolabelled
metabolites bind to pigmented elements of the eye or skin. Based on urinary radioactivity levels,
the 60 mg/kg oral dose of 14C-vigabatrin was at least 90% absorbed by Long-Evans rats. A
summary of the pharmacokinetic parameters for radioactivity in the plasma, eyes, and skin of
Sprague-Dawley and Long-Evans rats following a single 60 mg/kg dose of 14C-vigabatrin can be
found in Table 5-45 on page 5-235, v1.12. In plasma, the Coaxs Tmaxs AUCq, and ty, values for
the two strains of rats were similar. In contrast, the AUC 0o and terminal t, , values for the eyes
and the skin were significantly higher in the Long-Evans rat than ifi the Sprague-Dawley rat (286
on page 5-8093, v1.33). These results suggest that 14C-vigabatrin or its metabolites may bind to
pigmented elements in the eye or the skin.

AD3810AB*11 5-234, v1.12
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Table 5-45. Pharmacokinetic Parameters for Radioactivity in the Plasma, Eye, and Skin of Male
Sprague-Dawley and Male Long-Evans Rats Following A Single 60 mg/kg Oral Dose
of *C-Vigabatrin. (Data from Referance 286 on page 5-8093, v1.33)

Parameter Plasma Eyes : Skin
sma L/Eb sm- | LE S .UE
Crax 65.1 ) 60.2 95 83 333 298
(ng-ea/g)
¢ Trax © ~ 05 05 - - - 1 - 05 %05 05 <

{hours

AUCy 118 158 77 238 81 170

{ng-eq hr/g) '

Terminal 25 30 L 12 &8 - | a5 62

efimination

1) n(hours)

a  S/D - Sprague-Dawley

b {/E - Long-Evans

b). Concentration of Vigabatrin in the Brain and Plasma of Rats Given Daily 50 or 300 mglkg
Oral Doses for One Week

Rats were administered daily oral doses of either 50 mg/kg or 300 mg/kg 3H-vigabatrin (287 on
page 5-8126, v1.33). Animals were killed 24 hours after dosing 1, 3, 5, and 6, and 4, 8, 12, 24 or
48 hours after dose 7 of the drug. Plasma, CSF, urne, and brain samples were collected.
Vigabatrin levels in the urine of rats given 300 mg/kg of the drug were determined using an
HPLC method (283 on page 5-7907, v1.32). A capillary gas chromatography/mass spectroscopy
method, capable of distinguishing the enantiomers of vigabatrin (288 on page 5-8152, v1.33), was
used for all other samples.

Plasma and brain concentrations of vigabatrin determined at various time points in this study are
summarized in Table 5-46 on page 5-236, v1.12. As can be seen, vigabatrin enters the brain, and
appears to reach steady state in this organ by the third daily dose. Steady state trough brain con-
centrations of vigabatrin were 0.8-1.2 nmoles/g for the. 50 mg/kg dose and 16-19 nmoles/g for the
300 mg/kg dose, values that are clearly not proportional to the amount of drug that was adminis-
tered. However, peak brain concentrations increased in an almost linear manner. Because of
variability in the plasma data, steady-state plasma concentrations could not be accurately deter-
mined. Peak plasma concentrations of vigabatrin were proportional to dose.

AD3810AB*11 5-235, v1.12
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Table 5-46. Piasma and Brain Concentrations of Racemic Vigabatrin Following
Single and Multiple Dosing to the Rat. (Data from Reference 287 on
page 5-8126, v1.33).- '

Dose Number of Time After Concentration Of Vigabatrin
(mg/kg/day) Doses Previous Dose (nmole/g)
' (hours) _ Plasma Brain

50 ERR 24 = .| o452+0074

' 3 24 -2 0.8064.0.237

6 24 1.1410.26 0.845+0.279
7 4 48.5+15.1 5.361-1.1'9
12 - - 2.954-1.00 2.71+0.527
24 - 1.2040.13
. — —
72 - 4
300 1 24 38.0+41.1 6.31:3.6
3 24 10.84+17.1 16+4.7
5 24 . 23.31+30.2 19+2.4
6 4 - 36.4+32.6 1810
7 4 283104 © 37+12
1014364 3448
12 34.3428.2 2743
24 32.3+51.9 1640.5
48 0.8¢ 9.84+1.6
 Data are expressed as the mean+8D of three determinations

a2 Not determined ’

b Not detectable )

¢ Vigabatrin detected in plasma of two out of three animals

Levels of S- and R-vigabatrin were also measured in both plasma and brain. In plasma, concen-
trations of the two enantiomers were approximately equal at all time points. In contrast, brain
levels of the active S-enantiomer tended to be higher than those of the inactive R-enantiomer after
multiple dosing with the racemate (Figure 5-19 on page 5-237, v1.12). This difference appears to
be due to a more rapid elimination of the R-enantiomer of vigabatrin from the rat brain (287 on
page 5-8126, v1.33).
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Figure 5-19. Levels of the R- and S-enantiomers of vigabatrin in rat brain following
oral administration of either 50 mg/kg (A) or 300 mg/kg (B) racemic
vigabatrin. Rats were given 1-7 daily oral doses of racemic vigabatrin.
Twenty-four hours after the last dose the animals were killed and levels of

~ the two enantiomers were measured by gas chromatography/mass

spectroscopy. Data are expressed as the mean+SD of three determinations
(Data from Reference 287 on page 5-8126, v1.33).

¢). Concentration of Vigabatrin and Total GABA in the CSF of Male Rats and Dogs Following
Repeated Dosing with Vigabatrin

AD3810AB*11 5-237, v1:12
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Rats and dogs were administered daily oral doses of 0, 50, 100, and 200 (dog) or 300 (rat) mg/kg
vigabatrin (289 on page 5-8170, v1.33, 290 on page 5-8189, v1.33). On study days 15, 29, and
112 (ie., after 2, 4, and 16 weeks of dosing), CSF was collected. On study days 15 and 29,
sampling occurred 2 and 24 hours after dosing; on study day 112, sampling occurred 0.5, 2, and
24 hours after dosing. CSF samples were assayed for levels of vigabatrin, In addition, most
samples were also assayed for levels of total GABA. :

In the rat and the dog, the concentration of vigabatrin in the CSF did not increasg between study
weeks 2 and 16. This confirms that steady state CSF levels of the drugare achieved in both :*
species within two weeks of daily oral dosing. Representative data showing CSF levels of
vigabatrin in the rat and dog 2 and 24 hours after administration of the drug for 2, 4, or 16 weeks
can be found in Table 5-47 on page 5-239, v1.12. As can be seen, concentrations of vigabatrin
in the-CSF of the dog were considerably higher than those in the rat at all collection intervals.

This suggests that vigabatrin may be cleared from the CSF of the rat more rapidly than from the
CSF of the dog. As discussed below, vigabatrin is also cleared from the plasma of the rat more
rapidly than from the plasma of the dog. Alternatively, it is possible that vigabatrin enters the

CSF of the dog more readily than it does the CSF of the rat.

The 2 and 24 hour mean concentrations of total GABA in the CSE of the rat did not increase
between weeks 2 and 16 at any of the three doses of vigabatrin studied. This indicates that, in
this species, vigabatrin-induced changes in CSF Jevels of total GABA also reach steady state
within two weeks of daily oral dosing with the drug. Within each dose level of vigabatrin that
was evaluated, the mean concentration of total GABA remained constant over the entire 24 hour
dosing interval. Representative CSF levels of total GABA in the rat determined two hours after
administration of vigabatrin for 2, 4, or 16 weeks can be found in Table 5-48 on

page 5-240, v1.12.

AD3810AB*11 5-238, v1.12
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Table 5-47. Levels of Vigabatrin in Rat and Dog CSF Measured Two Hours and 24 Hours After
Daily Administration of Vigabatrin for 2, 4, or 16 Weeks. [Data from References 289 on
page 5-8170, v1.33 and 290 on page 5-8189, v1.33)

A. Rat '

Dose Mean (:£SD) Vigabatrin Concentration {nmole/g)
(mg/kg/day) 2 Weeks 4 Weeks 16 Weeks
(n) - -{n) (n)
. 240 . © 24hr 2hr .. 24 nr 24hr . - 24hr =
50 4754227 0.3940.16 3.424-1.63 ND 14124 0.0740.1
3). (3) -{3) (3) (2
100 8.53144.07 04340.08 6.3042.24 0.264+0.11 6.318.7 1.0414
{3) (3) 3) (3 (4) (3)
300 16.954+4.39 3.84+1.46 20.544-8.41 1.8241.27 30.2+18.9 0.640.8
(3) (3) {3) (3) (3 (6
B. Dog "
Dose Mean (+SD) Vigabatrin Concentratton {(nmole/g)
(mg/kg/day) 2 Weeks 4 Weeks 16 Weeks
(n) (n) (n)
2 hr 24 hr 2hr 24 hr 2 hr [ 24nr
50 7449 2948 66417 - 13410 76+6 12.54+11.5
4 {4) (4) (4) (3) (3)
100 147475 84419 165494 9145 273408 92.8457.7
4) 4) 4) (3) (2) (®)
200 ' 3934120 3863203 209474 3724288 - 380495 204456
4) 4 (4} 4) (3) (3)
ND = not detected (detection limit = 0.1 nmole/g)

In the dog, total GABA levels in the CSF were determined only in samples taken after 16 weeks
of dosing with vigabatrin. Therefore, a comparison of total GABA concentrations across weeks
cannot be done for this species. However, at the 16 week sampling interval (Table 5-48 on .
page 5-240, v1.12), the total GABA concentration remained fairly constant within each dose level
of vigabatrin over the entire 24 hour sampling interval.

AD3810AB*11 5-239, v1.12
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Table 548. Levels of Total GABA in CSF Measured Two Hogrs and 24 Hours After Daily Admin-
istration of Vigabatrin to Rats for 2, 4, or 16 Weéks and to Dogs for 16 Weeks. (Data
from Referenca 290 on page 5-8189, v1.33)

Mean (1SD) GABA Concentration (nmole/qg)
. Rat ~ _ Dog
2 Weeks 4 Weeks 16 Weeks 16 Weeks
Dose (n) ) ® (m
Vigabatrin
(mgrkg/day) .i °“ 2hr 28 hr 2 28 tr 2he .| :2d8bwr--] 20 24 hr
(v} 44402 4.310.8 41409 2.74:08 4.0+1.6 32405 0.640.3 04
3) (3) (2) (3) 2) (3) (2) (1)
50 114419 | 117418 | 9eto9 14431 | 133309 | 120410 | 43421 1.840.8
_ {3) (3) )] (3) (3) (2) (® (3)
100 125513 | 132423 1 134404 | 144444 | 158414 14.3+1.8 | 7.040.9 6.742.0
(3 {3) )] (3) 4 {3) 2 (3)
200 ND ND ND ND ND ND 13.44(2.6)| 10.544.6
(8 (3)
300 194430 | 182431 | 186419 | 223485 | 191447 12.8+1.9 ND ND
. (3) (3) (3) (3) (3 (6)
ND = Not Determined

d). Effect of Chronic Administration of Vigabatrin to Monkeys on Vigabatrin Levels and GABA
Metabolism in the CNS ~

In a chronic toxicity study with vigabatrin, monkeys received doses of vigabatrin of 0, 50, 100, or
300 mg/kg/day (233 on page 5-4756, v1.24, 291 on page 5-8211, v1.33,292 on
page 5-8220, v1.33, 293 on page 5-8226, v1.34). The animals given 50 or 100 mg/kg/day were
dosed for 6 years, while the animals given 300 mg/kg/day were dosed for 16 months. 8ix hours
following the final dose of drug, a sample of the CSF was removed from the cisterna magna and

- was analyzed for levels of vigabatrin and total GABA. Animals were then immediately sacrificed,
and a piece of cortex from the left temporal lobe was removed from each animal for biochemical
studies. Although it would have been preferable to conduct all assays simultaneously, this was
not practical due to the different lengths of treatment employed in this study.

CSF levels of vigabatrin in monkeys used in this study are summarized in Table 5-49 on

page 5-241, v1.12. In both males and fernales, the level of vigabatrin in the CSF increased as the
dosage of the drug increased. At the lower two doses, levels of vigabatrin in the CSF of ferales
were significantly higher than those in males. This was not observed in the high dose group.

" AD3810AB*11 5-240, v1.12
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Table 5-49. CSF Concentrations of Vigabatrin Measured Six Hours After
Chronic Dosing with the Compound in the Monkey. (Data from Ref-

erences 233 on page 5-4756, v1.24 and 291 on page 5-8211, V1,'33)

Dose of Vigabatrin CSF Vigabatrin Levels (nmoles/mL)
(mg/kg/day) Males Females

502 2.394-0.65 6.064-2.32

3 (3
1002 7.04+2.48 11.414+-4.48

3) 3)
300v 15.1540.92* 13.784-3.28

2 (3

Data are expressed as the mean4-SD.

The number of observations are shown in parentheses. Vigabatrin levels were deter-
mined using a gas chromatography/mass 'spectrometry method.

2 Monkeys were dosed for six years
b Monkeys were dosed for 16 months

* Excludes data from one animal where CSF Ievel§ of vigabatrin were extraordinarily
high due apparently to the presence of an interfering substance.

The effect of chronic vigabatrin administration on GABA metabolism in the CNS of monkeys is
summarized in Table 5-50 on page 5-242, v1.12. In all three treatment groups, brain GABA-T
activity was reduced by 30-37%. This produced an elevation in CSF levels of GABA of 20-34%. .
The significance of this small change in CSF levels of total GABA is unclear (rat, dog,

man = 300-1000%), as free brain GABA levels were not consistently altered by the test com-
pound and no dose-response was observed. Studies in mice and rats have indicated that a 50% or
greater inhibition of brain GABA-T is required to produce significant elevations in brain GABA
(301 on page 5-8334, v1.34, 302 on page 5-8339, v1.34). Brain GAD activity was essentially
unchanged in the low-dose group, while being somewhat reduced in the upper two dose groups.

AD3810AB*11 5.241, vi.12
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Table 5-50. Effect of Chronic Treatment with Vigabatrin in the Monkey on Brain
- GABA-T and GAD Activities, Free Brain GABA Levels, and Total
CSF GABA Levels Measured Six Hours Postdose. (Data from Refer-
ences 233 on page 5-4756, v1.24 and 293 on page 5-8226, v1.34)

Dose of Brain GABA-T Free Brain Total CSF Brain GAD
Vigabatrin " Activity GABA Levels GABA Levels - Activity
_(r_ngl!_;g[dag) (% change) . &_(% change) (% change) [ (% change)
502 -30.5 . +10.1 +32.8 +4.0
~ 100a -32.2 4.4 - +34.2 -21.0
3000 -37.0 +14 . +20.5 -10.4

Results are expressed as the percent change from findings in corresponding control
animals. . : '

2 Monkeys were dosed for six years

b Monkeys were dosed for 16 months

Levels of vigabatrin in the cerebral cortex were determined in monpkeys dosed with 300 mg/kg of
the compound for 16 months (292 on page 5-8220, v1.33). In these animals, tissue levels of
vigabatrin ranged from 2.4-7.2 nmole/g. Cerebral cortical levels of vigabatrin were not deter-
mined in animals dosed with 50 or 100 mg/kg/day of the compound for 6 years.

iif. Summary of Distribution of Vigabatrin

Vigabatrin is widely distributed throughout the body, as would be expected given its hydrophilic
nature and the fact that at physiological pH it is a zwitterion. The tissues that receive the greatest
drug exposure following a single dose of 14C-vigabatrin to the rat are the erythrocytes, stomach,
and kidney. In the rat, the 3H.drug penetrates the brain, reaching steady state concentration after
three days of daily oral dosing. In both the rat and the dog, steady state concentrations of
14C-vigabatrin in the CSF are achieved within two weeks of daily oral dosing. At equivalent oral
doses, the concentrations of vigabatrin found in the CSF of dogs after repeated drug adminis-
tration were significantly higher than those of either the rat or the monkey. Vigabatrin-induced
increases in CSF levels of GABA in the rat reach steady state within two weeks of daily oral
dosing with the drug. In addition, in both rat and dog, GABA concentrations at each dose level
of vigabatrin studied remained nearly constant (300-1000% over baseline) over the entire 24 hour
dosing interval when the drug was administered once a day. In monkeys dosed chronically with
vigabatrin, the level of the drug in the CSF increased as the dose of the drug increased.
Vigabatrin (50-300 mg/kg) produced only 20-34% increase in CSF levels of total GABA, and
only small and inconsistent changes in free brain GABA, which are of questionable significance.

AD3810AB*11 5-242, v1.12
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Vigabatrin undergoes minimal biotransformation in all three species (279 on page 5-7789, v1.32,
280 on page 5-7825, v1.32, 281 on page 5-7853, v1.32, 282 on page 5-7884, v1.32). This is evi-
denced by a comparison of the urinary recoveries of 4C and unchanged vigabatrin over the

48 hour period following a single dose of 50:or 300 mg/kg -14C-vigabatrin (Table 5-51od - =~

page 5-243, v1.12). As can be seen, in all cases, the majority of the radioactivity excreted was in

the form of parent compound.

Table 5-51. Urinary Recovery of Unmetabolized Vigabatrin and Radioactivity
Over the 48 Hour Period Following A Single Dose of 50 or
300 mg/kg Radiolabeled-Vigabatrin to Rats, Dogs, and Monkeys.
‘(Data from References 279 on page 5-7788, v1.32, 280 on
page 5-7825, v1.32, 281 on page 5-7853, v1.32, 282 on page 5-7884, v1.32)
Species Dose Route Mean Percent Urinary Recovery (0-48 Hours)
(mg/kg) Parent Compound Radioactivity
(14C).
Rat 50 PO 89.7+15.54a - . 85.1+4.32
50 v 83.3+10.6 80.31+-3.0
300 PO 86.04+70 87.3+2.6
300 v 88.14+7.5 83.5+5.6
Dog ‘ 50 PO 67.6+£7.7 81.81+4.4
.50 v 72.54+40 85.242.6
300 PO 35.0i6.7 85.0+4.5
300 v 77.2495 84.3+2.0
Monkey 50 PO 284442 37.043.1
50 1V 81.546.4 - 91.441.9
300 PO 13.7+4.4 18.8+3.2
300 v 89.143.0 93.0+1.1
a2 N=3;in all other cases, N=4
Dala are expressed as the mean+-SD.

Urinary metabolites have been evaluated by radiochromatographic profile (Figure 5-20 on
Page 5-244, v1.12). Small amounts of 1

monkey. Metabolite #1 has not been id
has been identified as the vigabatrin lact

AD3810AB*11 5-243, v1.12

or 2 metabolites have been detected in the rat, dog, and

entified. Metabolite #2, seen in both dog and human,
am (3-vinyl-2-pyrrolidinone), which is also known 1o be a
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on page 3-40, v1.2). The two metabolites comprise less than 5% of the radioactivity found in
human urine (C-92-0115-D).

Dog , Monkey ) Rat
MDL 71,754 MDL 71,754 © {| MDL71,754
: 1
2 4 6 B 16121416 1820 2 46 8101214 161820 2 46 810121416 1820
Minutes Minutes Minutes

Figure 5-20. Typical'radiochromatograplhic profiles of dog, mohkey and rat urine
collected 0-12 hours after a 50 mg/kg orai dose of (**C) vigabatrin.
Analyses were done by cation exchange HPLC with gradient elution.

d. Excretion

The majority of vigabatrin is excreted by the kidney via glomerular filtration. The terminal half-
life, total plasma clearance (CLT), and renal clearance (CLR) of vigabatrin following single oral
and IV doses of 50 and 300 mg/kg “C-vigabatrin to the rat, dog, and monkey have been deter-
mined (279 on page 5-7789, v1.32, 280 on page 5-7825, v1.32, 281 on page 5-7853, v1.32, 282
on page 5-7884, v1.32) and are shown in Table 5-52 on page 5-245, v1:12.

AD3810AB*11 5-244, vi.12
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Table - 5-52, Half-Life, Plasma Clearance (CLT), and Renal Clearance (CLR)
Values for Vigabatrin (Parent Compound) Calculated After a Single
PO or IV Dose of 50 or 300 mg/kg. (Data from References 279 on
page 5-7789, v1.32, 280 on page 5-7825, v1.32, 281 on page 5-7853, v1.32,
282 on page 5-7884, v1.32)
Species Dose Route | . Terminal _ CLT | LR
(mg/kg) Half-Life (/hrikg) _(hrikg)
v (hours)
Rat 50 v 1.264-0.21 0.994-0.14 0.92+0.18
300 v 1.434-0.92 1.00+0.18 0.88+0.09
50 POa - - -
_ 300 PO 2.604-3.29 0.784-0.11 0.68+0.12
Dog 50 v 2.40+0.43 0.2410.03 0.18+0.01
- 300 v 3.3641.73 0.231-0.03 0.1810.02
50 PO 2.23+0.23 0.2740.05 0.18+0.04
300 PO 3.3610.75 0.2840.08 0.2310.05
Monkeyb 50 v 2.7840.61. 0.20+0.01 0.1610.01
300 v 4.44--1.33 0.18+4-0.04 0.174+0.04
2 Inadequate data to calculate parameters due to instrument difficulties during anal-
ysis.
®  Kinetic parameters were not determined from the oral data due to inconsistencies in
the elimination phase. Results are expressed as the mean+SD of four determi-
nations '

In the rat, the terminal half-life of vigabatrin in plasma was 1.3-1.4 hours after IV admiinistration
of 50 or 300 mg/kg of the drug. When given orally, the average half-life following a single

300 mg/kg dose of vigabatrin appeared to be somewhat longer than that determined after IV
administration of the drug (Table 5-52). However, examination of data from individual animals
revealed that this was due to an extremely long half-life for vigabatein determined in one of the
four rats used in this study. Excluding this one possibly aberrant value, the mean plasma half-life
of vigabatrin after an oral dose of 300 mg/kg to the rat was calculated to be about 0.95 hours.
Terminal elimination half-lives for 14C in plasma were not calculated, but appeared to be signif-
icantly longer than those of the parent compound. As noted above, the terminal elimination half-
life for 14C following 2 60 mg/kg oral dose of 14C-vigabatrin in the tissue distribution study in
Sprague-Dawley rats was calculated to be 25 hours (286 on page 5-8093, v1.33). In the dog, the
terminal half-life of vigabatrin was about two hours after the 50 mg/kg dose, and three hours
-after the 300 mg/kg dose. As was seen in the rat, the terminal elimination half-life for radio-
activity in the plasma of the dog appeared to be greater than that of the parent compound. In the
monkey, the terminal half-life for vigabatrin could be determined only after IV dosing, and was
found to be 2.8 hours after the low dose, and 4.4 hours after the high dose. However, in an

AD3810AB*11 5-245, v1.12
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eatlier study in monkeys (284 on page 5-8049, v1.32), the terminal half-life following a single
50 mg/kg PO dose of vigabatrin was calculated to be about seven houxs, while the corresponding
value after a dose of 260 mg/kg PO was about 12 hours.

Plasma and renal clearance values for vigabatrin following oral and IV dosing were calculated for
each of the three species, and are also shown in Table 5-52 on page 5-245, v1.12. As can'be
seen, the rat clears vigabatrin from plasma more rapidly than do the other two species. Clearance
of vigabatrin from the CSF also appears to occur more rapidly in the rat than in the dog (see
above). The data in Table 5-52 on page 5-245, v1.12 also show that renal clearance is the main
mechanism for eliminating vigabatrin from the circulation of the rat, dog, and monkey, com-
prising at least 80% of total plasma clearance. Values for renal clearance of vigabatrin in the rat
were not significantly different from inulin renal clearance values in the same substrain (279 on
page 5-7789, v1.32). Similarly, renal clearance of vigabatrin in dogs and monkeys are not signif-
icantly different from the estimated glomerular filtration rate in each of these species (297 on
page 5-8282, v1.34, 300 on page 5-8328, v1.34). Consequently, it appears that renal elimination
of vigabatrin occurs almost exclusively via glomerular filtration, with tubular secretion contrb-
uting little, if any, to the renal elimination of the drug. ‘

Excretion of radioactivity in the feces was also monitored in rat, dog and monkey (279 on

page 5-7789, v1.32, 280 on page 5-7825, v1.32, 281 on page 5-7853, v1.32, 282 on

page 5-7884, v1.32) Over the 120 hour period following IV dosing, mean fecal elimination of
radioactivity at both 50 and 300 mg/kg 14C-vigabatrin ranged from 0.7-1.1% of total dose in the N
rat and the monkey, and 3.9-4.2% of total dose in the dog. Following oral dosing, fecal elimi-

nation of radioactivity in the rat and the dog at both doses of MC-vigabatrin studied ranged from-
3.7-7.0% of total dose. In monkey, however, 50% of the radioactivity in the lJow dose and 70%

of the radioactivity in the high dose of 14C-vigabatrin was excreted in the feces. These findings

support the conclusion that orally administered vigabatrin is well absorbed in the rat and the dog,

but poorly absorbed in the monkey.

AD3810AB*11 5-246, v1.12
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4. Protein Binding
The protein binding of vigabatrin was determined in human serum using equilibrium dialysis (294

on page 5-8238, v1.34). At both concentrations of drug tested (20 and 100 #M), no binding to
serum proteins was detected.

AD3810AB*11 5-247, v1.12
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5. Enzyme Induction

a. Effect on Cytochrome P-450

Rats (six per group) were administered oral doses of 30, 100, or 300 mg/kg/day vigabatrin for
four days (295 on page 5-8243, v1.34). Twenty-four hours after the last dose, livers were col-
lected and the following were measured: cytochrome P-450, ethylmorphine N-demethylase, aniline -
hydroxylase, recoverable microsomal protein, and relative liver weights. The protocol was
repeated three times.

In the first experiment, hepatic cytochrome P-450 was slightly decreased at all doses, to values
ranging from 72-81% of control. At the top dose (300 mg/kg/day), the activities of
ethylmorphine N-demethylase and aniline hydroxylase were decreased to 64.0% and 71.9% of
control, respectively. In the second experiment, the relative liver weights were decreased at

300 mg/kg/day (to 90.2% of control) and aniline hydroxylase activities were increased at 100 and
300 mg/kg/day (to 124.8% and 142.5% of control, respectively). In the third experiment, a
similar decrease in relative liver weight was observed, but this time aniline hydroxylase activity
was decreased at both 100 mg/kg/day (to 77.2% of control) and 300 mg/kg/day (to 73.2% of
control). In addition, cytochrome P-450 concentrations were less than controls at 100 mg/kg/day
(83.3%) and 300 mg/kg/day (85.6%).

Finally, using four rats per group, the effects of single 30 and 100 mg/kg oral doses of vigabatrin
on cytochrome P-450 drug metabolizing enzymes and recoverable microsomal protein were
assessed four hours after drug administration. In this study, no differences from controls were
noted.

These results suggest that vigabatrin does not induce hepatic drug metabolizing enzymes. There

were some decreases in enzymatic activities, but these were variable, and the mechanism respon-
sible for this effect is not known.

AD3810AB*11 5-248, v1.12



. Marion Merrell Dow Inc.
NDA 20-427 Kansas City, Missourd 64137
Sabnl® Oral
(Vigabatrin)

D. Metabolism

2. Table of Metabolism Studles

AD3810AB*11 5-225, v1.12



CE'IA 'pg8L-g abed
uo zaz

(2e"1n 'gs8L-g 8bed uo (g 'ze' 1A 's284-¢ obed
U0 08Z 'ZE°IN '68£¢- BBed uo g7 ‘soN Bous
~18)aY) BACqE PB)|D SBIPN}S BY) WO SHNSE) WBIY] Jo podey

alep/snbjowouin/Aasuopy
slepy/a|6eag/Goq
‘Nl '1e1o 00£ ‘0§ . sje/Avimeg-anberdsaey

2€°'1A 'egBLs efed
uo 18z

“1ejem Apoq |ejo} of PEINGIISIP S| HOA 1EY)

Bujisabtns 01 '0F05°0 Sem UOKNGLISIP Jo BWNjoA ojejs-Apea)s
uesyy Apnjs s1yj uj paujjep Ajsjenbape jou aiam senll-jley
Uojleujwiie jeip sinoy g F9°E jo a))i-jley uojjeu|w)ie uesw
B i juapusdepu|-osop sem uopeliSIUIWPE ‘A’ J8jje uojteu
~IWH3 '$8s0p “A’| 10U NG [el0 JoYe Oy JO SBJ4RA0IRL Aleupn
| 8sea408p JuvoyUBis @ SeM BJay) Bouls Juspuadop-asop
peueedde uojidiosqy Ajaajjoadsad 'sesop By/Bw gog pue

08 BUJ Jo %2FST pue %yFrb lem (AST) suesw uojidiosqe
'$8]40A008. o1 Aieupin "A'| 0} [ed0 Jo ofjes ay} uo paseg

{(a1no4ydnoasy|)
‘Nl 1_10 00€ '0S . 3jep/snblowouAdsAexuopy

, Missouri 64137

Marion Memrell Dow Inc.

Kansas C

28I '578L-6 ebed
uo 08z

! ‘Bop ey} jo sejem Apoq |e10) By} 0}
Jetjwys ‘6377 5§5°0 pabeseae ejep ‘Al Wod) pejeinajed uojingiy
-$|P Jo BUINjOA BjRIS-ApRRlS BUL SINOY OZ| U} PBIDIONS EOA

v pue Oy Aleupn usamieq seouaiayip uodn paseq pejewyise
S$eM 850D BY} jo % 5(-g Alajewxoidde jo uojjeuLiojsueliolg
‘UOHRASIUUPE A’} PUB |10 BUIMO|[0) SINOY ¢

PU® 8°Z7 8Jem SeA(|-Jley voljeu|w)(a uesyy ‘uopeujLye

10 81noJ Joletw sy} sem Bnip paBueyoun jo uopaloxe jeuss pue
830D jo juspuedapu) s1em UoNRUW{|B pue uojjdiosqy ‘gsop
Y81y ey} 10} % 10} pue Bsop moj 8Y) 10} %98 Sem uopdiosqe
'$8149A0081 o1 Ateupn ‘A'} o} [eio jo opes 8t} uo paseqg

‘A'l ‘fedo 008 ‘08 {eIn01/dnoabyy) sjen/eiBeag/bog

2e'IN '682L-5 efed
uo 8L

‘1ed oYy Jo isjem

Apog (10} By} SPanoXa Yo|yMm '63/1 $6°0 pebeiane us|jed)
“S{UIWPR "A’| Butmo[o) UoRNqIISIP Jo BWNjOA Bjejs-Apea)s
ayy, -Aanoeoipes Aeupin jo sajjold SdH wol) juspjrs

SeM 850D 8y} Jo Uoj1de.} lewsS & A|uo Jo UoljeuLiojSueljoig
'SBIPNIS ‘A’l 9Y}'UL SN0y P} pabeiene seAjl-jey uofeu|w)3
*Bnap palueysun jo uojjaioxa leuss Aq A|uewjid sem pue

950P Jo JuBPUBdBPU| SEM UONBUIWNIT % E6-8 SEM uojidiosqe
'SBLBAOIDI Op1 Ateupn Al o} (e10 Jo Ojjes BY} UG paseg

{dnoabsp)
‘A 'elo 00€ ‘0§ Ble/Asimeq-anbeidsey

- NI4LYavolA [9y1] 40 NOILISOJSIO ANV NOILd¥OSaY

8duBtajay

Juswwoy

ajnoy : (B3/8w) asoq _ . {u) xag/ujenyg/sajoads

'S8|pnis wsiloqelsy jo siqe), ‘(v jo | abed) -5 sjqelL

2. Table of Metabolism Studies

NDA 20-427
Sabnl® Oral
D. Metabolism

(Vigabatrin)

AD3810AB*11 5-226, vi.I2



arion Merrell Dow Inc.
Kansas City, Missouri 64137

M

NDA 20-427
Sabril® Oral
(Vigabatrin)

D. Metabolism

2. Table of Metabolism Studies

£E'IA '£608-G ofied

: ‘AleAljoadsal ‘sjes 31 pue

S 40} sanoy g pue sinoy ¢z pabelaae sea)-jjey uojjeufus|je
|BUjuLIB) RWISBl4 "SINOY S8 PUB 9} USBMIBG SBAJj-J{EY eujw
-8} UM [e))ualodxslq sem senssh Bujujewas wou) uojeu
-jwije sinoy oy - g7} sem suebio ojjydody) woy) uojjeujus
OJi-31eH  'sied 37 pojuswBid uj 48)ealb poJ-g ~ Z BIOM SBAB
Pue upis uj suojjesjueduod “Bunj pue uea|ds ‘saa|| ‘Asup(y
‘Yoewo}s ‘sOAY Ul BIBM SUOHIRIIUBOUOD BNSS)} 1souBiH ‘31 vy
$INOY | pue QS W) $JN0Y [} BIBM SBAJI-JeY UOJIeU|U)(e [eusl
'sjes (37) sueaz-Buo pue (gg) Asjmeg-snbesds jo sujn ay)

(€€} ejepv/suenz-Buoiney

uo 98z U} Pojaloxe pue paqiosqe sem 8sop.ay) O %4L6 Aleiew xoiddy 1810 09 (££) siew/AsimeQ-Bnberids ey
- J

£E°IA '0208-5 ebed - 7T IA ‘sgec-g ebed {dnoib/xas/z) ajeway
: uo 882 U0 /2% Jaquinp aousLajoy AB5o|ooIxol 0} Jajey elo 0001 '05Z '005 ‘0 pue ejepy/snbjowouknsAssuon
$Z°'1A '952b-§ aBed $2'IA '952p-¢ 8Bed ' (dnoib/xas/g) sjewsy
uo 63 Uo ££7 J0qUINN 00uBIBjBY ABO[0D(X0) O} JojBY leip 001 '0S ‘0 pue Blep/sSNBIoWouk/AssUoN
92 1A ‘9Lbb-g 8bed B2IA 'albp-g abed {dnosbyxas/s) sjewsy
uo ggz Uo Z€Z J8quunpN 8dupJejey ABojod[x0) o} Jajay jelo 00} '05 ‘0 pue ejep/snBlowouin/Asuon

) ‘pojRInies Jou BIaM SAem

-yied uopeujw(la 1BY) pBjed|pU| sen|i-jley uopisodsip jeujwiat

'8s0p Aq pPajoaje jou sem uojjeujujia ewse|d jnq ‘juspuedap
ZE'IA ‘8p08-c oSed -8sop sem uoldiosqy AlpAjjoadsss 'sesop Bx/5w 0oz (dnoibig)
uo $gg PUB 0 BUY} JO %51 PUB %07 40} P3IUN0DE UOJIDIINS [eUIY |10 092 '0S Blepw/snblowouin/Aevuopy

‘UO}JBIONG JO BpOW

Atey){ jsous ey se uofjedyj|} Jejniowolb pajsebongs s} nsas

BOURIER(D |eUdY °SBSOP |jB 1O} BSOP BY} JO %G/ SBM A1aA0DRS

Ateupn obeleay ‘sinoy g sem 8j{j-}iey uopysods|p ayr

‘pides sem uopdiosqy ‘sBues 8s0p S1Y) Jono Jeauj} paseadde

. sojjeupy eyl Ataanoadses “Jwuy-Br g2e pue 2E1 '5°68 suam

sasop Bw 000E Pu® 000} ‘005 BY) 40) SONVY LB ‘SUBLINY U}

' ‘e)ep

Al 8Yj Joj pajeinojed sem sinoy Z Inoqe Jo ajji-jjey eseyd-g v

"Inoy ¢ je paunaso quyBr /4 jo uopesusoued sead esop |eiQ

—Ju/Br ggy sem uoljesjusduos ewseld ay) 'sbop uy Bu|sop {ssop |ejo})

‘W'l J8Yje sejnujw 8Aly ‘suewny pue sBop uy s31pnis Md fes10 000E 000} '00§ {dnoib/g) ajepysuewing

2E')A ‘2082-5 abed Aeujuiead o} pajidde pue padojensp sem aupn pue ewse|d
uo g9z Ul §OA Jo Juswalnseaw aafjejiuenb oy} Jog poysaw I dH Uy ‘Al '1e10 05 (einoy}) sewadsaibesg/bog
SNVWANH ANV SO0Q NI S31ANLS DILININOOVINYYH AUVNINITIYD GRY ‘ANIYN ANV YISYTd NI LNIWJOT3AIQ GOHLIW TVOILATYNY

LR T3] ewIwo) ajhoy {B/8w) asoq (u) xagyutesyg/sajoads

‘se|pnis wsjjogeis jo eiqer ‘(v jo Z ebed) I~ elqel

AD3810AB*11 5-227, v1.12



EE'IA *1128-§ obed
uo 162

: ‘SW/09

Pue aBueyoxe ol 'YdH Aq poujuLRlep se *Ajeajjoadses
“JW/low 8'vZ puB 222 '£0T sem (£2'1A '1014-5 BBed vo
622 ‘ON ‘joy Apmis Afiofoojxo)) Aep/Bxsbwt 0pg yiim jususes.
1€10 jo syjuow g| Buimoljo} 452 U} UOgRLUBDUOCD DA uespy

el

00g ‘0

(xas/g) sjewag
pue ajep/snbjowouAD/Aaduoyy

£2'IA 'g818-g afied
uo gz

‘$HBOIM § pue g

18 3@ alles By} aiam $¥eaMm 9| J 4SO U) GOA jo suojiedy
-Udduod uealy jeassiu) Buisop Inoy-pzZ By} JBA0 juejsuod
Alaajje|as poujeusel SUOJRJjUBdU0D YYD *|oAD] 8sop Yora
UM “sejoads yioq vl “Bujsop jo sxyeam oM} }s.1§ 8y} Supnp
BW|IBWOS 4SO U] paAsjyoe B1am YgyD jo suojjesjuaouod ajels
-Apeols syeem 8} 1® 480 Bop uj pue syeam 9| pue p 'z e
283 JB4 U} sU0|jeAUBOUOS YYD Binseaws 0} sem bsodind s})
{€€°)IA '0Li8-¢ obed uo €8% ‘ON 8ouBJejay) BAOqR poyo Apnjs
94} jo $xeBM g} pue ¢ 7 yBnouyy uofjenujjuod e s) podad sy

(L2

1elo

00Z 00} ‘0§ ‘0

00¢ ‘001 05 0

{sdnoib p uj gz)
8)2/a)Geag/Bog

(sdnosb p u| gzy)
aleN/Asymeg-anbetdsqey

Marion Merrell Dow Inc.
Kansas City, Missouri 64137

€E'IA '0Lt8-§ aBed
uo @8z

‘Bop
Y} U) uey) jed ey} uf Jojeaib sem JSD Wouj boueleRl) ‘JuBLY

~12al} Jejje sinoy pz Bop ayj u) JuBPIAD Sem BSeRloL| [euoj

-iodosd uey) Jojeesb € 'POSRAIOU| BSOP Sy ‘BSOp Yim Kjeauy|
PBsEasdU| USHE.IS|UIWPE JBPE SINOY OM) SUOHEIUBIUOD ejejs
-Apesjs ueayy Gop ay) U} 1ejead 818M SUO|IRIIUBILOD Jnq
'SHOOM oMY UM $8[03ds Yjoq Uf PAADIYIR BIBM SUO[JRIIUBD
*U0d jeys-Aprals “uojjeisiujwpe |eio Buimoyjo) syaam omy
UILIM pBYIRaL 8q pinom JSO Bop pue JeJ u) GOA Jo suojed}
~UBdUOJ B}e}3-ApeB|S j| BU|ULIBIBD O} BUOP Sem Apnys sqy)

[L:2e]

je10

002 ‘001 '05 '0

00€ '00} ‘0§ ‘0

{sdnoab ¢ u| gz)
ajepy/a|besg/boq

(sdnodb ¢ ut g31)
sjepy/Asimeq-anbesdgiey

£8'1A '7518-¢ obed
uo ggz

(459} piny leujdsoqesad pue ewse(d ‘aUln uewny u) oA
10 slawofjueue-g pue -y ajejfjuenb pue aujwJieep 03 (SN/HD)
2inpaoo.d jeafikieur ue jo Juswdojenep $9q[4050p podas s(iy]

VN

WN

OJUA Ut

in)

£E'IA '9718-¢ 8bed
uo z8z

‘830D 1521 BY) Joye sinoy bz PoAlasqo sem 8SBAIOU| |RUO|}
~dodoid uey} Jesjeasd @ Ing ‘asop jse| 6Y) I8y sinoy ¢ Aueau||
POSEDIU| $UOJIRIUBILOD U|RIG °S JO Jey} BOIM] JSOWLE SeMm
ujelq Uy Y Jo jueisuod ejes uojieu|w)le ay) ‘1pwoljueus-y
BA[JORU| BY} pepasoXa JelwoueuR-§ BAJOE 8Y) jO SUo|jel}
-UBIUOD ujelq pue sasop Aljep ¢ Jeye ujesq uj paaIasqo sem
8jeys-Apea)s juereddy ‘8s0p moj 8y} e fenbe sem aupn wo.y
siawiopueus-s pue -y jo Aienoasy ‘ssop ybjy ay} Jo %6 pue
8S0p MO BY} Jo %E8 Sem Bnip paBueyoun jo uofaioxe |euay

[L2Te}

00g '0s

{dnoi6sg)
eley/Aejmeq-anbesdsney

atrin

83usuaoy -

juswwoy

ooy

(By/8w) asog

* (u) xagsujeng/sajoadg

'S8IpMS wsjjoqelan Jo elqeL ‘(¥ jo ¢ abed) L~¢ ejqey

2. Table of Metabolism Studies

"NDA 20-427
Sabril® Oral
(Vigab
D. Metabolism

AD3810AB*11 5-228, v1.12°



Marion Merrell Dow Inc.
Kansas City, Missouri 64137

) ‘suofje|
-nbay [esoped §o 8peD By} Aq pajyads syW) wel §-g 8y jo
%b'0 Uely; ss8) aie goOA HOEH_ }0 Bsop [eJo |O7 05 B U| s04ns R
$E'IA ‘0928-5 bfied -odxB anss{} pue Apoq 8joym pejo|pald ‘ejep Asxyuou pue
uo 96z Bop ‘je4 wolj pajew|ise sem gOA {o41] o) einsodxa vewny N i WN ) WN
. ‘PBLINDJ0 SBWAZUB BY} JO UC|RINWNS ON “JAA|| jes Asimeq
e'1A 'gheg-g abed -enbesds sfew u) sawAzue Bujz|joqejawr Snip Juopuadop ) :
uo 56z 0§%-d BUI0IN20HAD UO DA JO S10aYD BY) pajeniens Apnis Siy), ) 00€ ‘001 '0F ‘0 VN
ve'In '8eza-g afed A
uo gz ‘twndas uewny jo sjusuodwos Aue o} puiq Jou pip goA ° N WN . ONA U]
’ : 008 (xas/e)
'PaleAR(S JOU BJBM SUOJEIUBSU0D WYEYD 4§D pue
ureg (ez°(A "gEZy-G 86ed U0 OEg "ON '3y ApniS ABoiooixo)) 0 {sjews) g 'sjew )
jou sem Ayanoe esejixoquesep ajewein|d sesssym
$£'IA ‘9Zz8-¢ obed ‘Rep/Bxi/Bw 0OE WlM Jusw)eal} (210 SypIow 9 Bujmojjo} 8lewsy
uo £62 Pas2aJoap sem XBH0D [4qe480 U] AJiAljoR BSBU[WRSURL-YEYD 1306} pue sjepy/snbjowouinsAesuopn
. : 00¢ - (xas/g)
‘B/iow Z'p SeM X3U0D
U| UO|}B4JU3DU0D URSW SJU/OWY £3°E) SBM UO|RIUBIU0D S49) 0 (ajews; g "ajew |)
ueoy "(£2°1A ‘ecgh-g 8bed uo gz "ON “Jay Apnig ABojospo))
£8'tA '0zz8-5 8Bed Aep/By/Bw 00E YiM JUBWILEAL [RI0 JO SylUOW 9§ Bujmo|io) 8|eway
w0 g6z . PoUWBIEp BI8M IS PUE XBLIOD URIQ U] SUOJIELUBIUCD g9A 1240 . pue g|lep/snbjowoulAeduop
asuasejay . . juswulo?) 8)noy {By/6w) 8soq (u) xagyues)gssaoads

NDA 20-427
Sabril® Oral
D. Metabolism

(Vigabatrin)

"Salpms wsilogelon jo siqel (v jo v ebed) it-g alqey

2. Table of Metabolism Studies

AD3810AB*11 5-229, v1.12



ot

Figure 7
Beagle Dogs During

Vigabatrin (MDL 71,754): Sequential Neuropathology Stmdy In
Twelve Weeks of Treatment With 300 mg/kg/day and Sixteen Weeks of Recovery
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Figure 8
Vigabatrin (MDL 71,754): Sequential Neuropathology Study Tn Beagle Dogs During
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Figure 9

Vigabatrin (MDL 7 1,754): Sequential Neuropathology Study In Beagle Dogs Dm'ing
Twelve Weeks of Treatment With 300 mg/kg/day and Sixteen Weeks of Recovery
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Figure 11

Vigabatrin (MDL 71,754): Sequential Neuropathology Study In Beagle Dogs During
Twelve Weeks of Treatment With 300 mg/kg/day and Sixteen Weeks of Recovery
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Figure 12

Vigabatrin (MDL 71,754): Sequential Neuropathology Study In Beagle Dogs During
Twelve Weeks of Treatment With 300 mg/kg/day and Sixteen Weeks of Recovery
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1) LD 50 values

SPECLES

[P 4 |

CLL SIRAIN/SER/WEIGHT (g) RCUIE ID_50 (ng7/.y
RAT SD/N+F/64-95 F.0. 3160
(FASTED) ' '
I.F. 1473
MCUSE CD-1/M+F/12-20 P.0O. 2336
(FASTED) ’
I.F. 1098
'HOUSE CD-1/M/16-23 I.Pe - 3000
(KON-FASTED) '
MOUSE CD-1/¥+F/15-25 I.P. 2447

(NON-YASTED)

Observed signs

Dose-related sedation occurred at all doses used in becth species by
bott rcutes (lowest doses uged = 2500 mg/kg r.o. and 100 mg/kg

I.P.). The sedaticn was quite long-lasting (3-4 days in survivors,
or to time cf death). In one I.P. study in non-fasted nice,
catatonia and hunched -pcsture with sptlayed paws was seen at the
higher decses; no excitation or convulsicns were noted. In the other
I.P. study in non-fasted mice, however, cornvulsicns were seen on day
2 in 2/10 at 3000 mg/kg and in 1/1C at 3500 mg/kg. Filcerection was
-seen in rats only, at all dcses. . Deaths vere generally delayed with
most occurring within 4 days-post-dcsing. Ko srecific gross

" patholcgical effects attributable tc drug vwere ncted. No sex
differences in susceptiltility tc drug tcxicity were aspparent. The
drug is apparently significantly less tcxic when given to non-fasted
animals, at least by the I.F. route. (It should be ncted however,
that the ncn—fasted mice were slightly cléer, suggesting a possible
age factor). In non-fasted mice, no deaths occurred at 1500 mg/kg
and belcw after I.P. adrinistration, whereas the I.P. L[ 50 in fasted
mice was 1098 mg/kg.



NDA 20-427

18 MONTH CARCINOGENICITY STUDY IN MICE

A) Dosage

50/sex at 0, 50, 100, or 150 mg/kg/day, in diet

Strain: CD-1 (ICR) BR, e b(4)

Lot #: 71,754-49 (days 1-455)

71,754-79 (DAYS 456-554)

B) Results

1)

2)

3)

4)

9)

Observed signs

a) Convulsions (not further described) seen in 2 MD M and 9 HD M. Not
seen until 10th month. Seen on 1-2 days each in all animals except 1
HD (6 days). (No convulsions were seen in a one month dietary
rangefinding study which used doses up to 500 mga/kg).

b} Nothing was stated regarding routine palpation for masses.

- Mortality

There were slightly more deaths in all treated groups compared to.

.controls; this was not D-R, and not statistically significant by the sponsor's

analysis. The excess deaths in F was most apparent early in the study.
Overall survival was about 80-90% in M and 65-75% in F. (See attached table
and figures).

Bodyweight

According to the text, weight gain was decreased at MD and HD with
final weight in HD M and HD F 86% and 94% of control, resp.; no data shown
aside from attached graphs.

Foogﬂ Consumption

It was stated that food consumption was "similarly but less noticeably
affected” [than bodyweight]; presumably implying a slight decrease at MD and
HD; no data shown aside from attached graphs (in which it is difficult to clearly
discern any drug effects). (In a one month dietary rangefinding study, no
effects. on food consumption were seen up to 500 mg/kg despite decreases in
weight gain).

Lab tests

Not performed
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6)

7)

8)

Organ weights

Not performed

Gross pathology

No drug effects

Microscopic pathology

a)

(Routine exam done at all doses)

Non-neoplastic lesions

1)

9

Brain

Increase in incidence of vacuolation in sites as shown in

" attached table, in males only, in some cases at all doses but

generally not clearly D-R. The severity of the vacuolation in
males (not shown in table) was generally minimal or very slight
and was not clearly drug-related. There was no clear drug effect
on vacuolation in F (note that female control incidence values
were greater than male treated values); however several MD and
HD F (as well as several MD and HD M) had foci of :
mineralization in the area of the cerebeliar roof nuclei, which was
considered to be evidence of residual damage. (In a 1 month
dietary rangefinding study at 100, 200, 300, and 500 mg/kg,
cerebellar and/or midbrain vacuolation were seen at 200 mg/kg
and above in F and at all doses in M; none in controls.)

There were no drug effects on sciatic nerve either in this
study (see table) or in the rangefinding study.

Eye

As shown in the attached table, the incidence of "retinal
degeneration" appeared to be increased in F (1/47, 3/38. 4/39,
8/39 in C, LD, MD, and HD, resp.). It was described in the text
as "mild", involving "focal loss of rods and rod nuclei from outer
retinal layers". It was stated that "this lesion was somewhat
similar to that previously reported in albino rats treated with
Vigabatrin". (Note that the finding of "outer nuclear layer
dysplasia” appeared to be decreased in treated groups of both
sexes; this was not discussed in the text). (There were no
findings in eye in the 1 month dietary rangefinding study [HD =
500 mg/kg])). '
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b) Neoplastic lesions

No drug related increases. (The incidence of total primary and
total benign tumors appeared to be decreased in the drug groups. [See
attached table]).
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CARCINOGEMC!TY STUDY OF MICE TREATED WITH VIGABATRIN

360C=TT"
Plate | et

MALE MEAN BODY WEIGHTS (GMS) ) 7=

O CONTROL

X 50 MG/KG/DAY
A 100 MG/KG/DAY
¥* 150 MG/KG/DAY

-0 70 150 230 310 390 = 470 & 550 ' &35
TIME (DAYS)
MALE MEAN FOOD CONSUMPTION
"® CONTRAL '
X 50 MG/KG/DAY
& 100 MG/KG/DAY
¥ 150 MG/KG/DAY
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3.9 -
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- ——2&— 10D MG/KG/DAY
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200
b o d
M 104 ﬂ
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o A A
A soot M“M“éwsﬁ“@
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o
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CARCINGGENICITY STUDY OF MICE TREATED WITH VIGABATRIN  3WEFFo-

Plate 2 e
FEMALE MEAN BODY WEIGHTS (GMS? -

O CONTROL

X 50 MG/XG/DAY
4 100 MG/XG/DAY
¥ 150 MG/KG/DAY

50.34

49.
w
=
(&)
33.
29.
10.97 =y T T T T T T T T T T —r T
-12 79 150 230 3i0 390 472 I35 230
TIME (DAYS)
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O <ONTROL
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A 100 MG/XG/DAY
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2 2 A
. 4
z N
S0
w
W P
s
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Z 4.9 4
~
v
4 -
(&)
-9 A1
93 9 ———r——r . : r
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!
20+
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o~ ——&— 100 MG/KG/DAY
_ : ——e— 150 MG/KG/DAY
an-l-
i

1
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<X>O0NOXNOX
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CARCINOGENICITY STUDY OF MICE TREATED WITH VIGABATRIN

Table 2

Deaths by Months*

Dose Groups (mg/kg/day)

Control 50 100 150
Months (Days) TOM_50F 50M G50F 50M G5OF 50M 50F
1 (1-30) - - 1 -2 1o
2 (31-60) - - = 01 - -
3 (61-9d) - - -. 2 - ! - L
4 (91-120) - - - - - 1 - 1
5 (121-150) - - - 1 - 1 - 1
6 (151-182) - 2 - 2 - - -
7 (183-212) 1 2 - - T - - 2
8 (213-242) ' - - - 1 - 1 1 -
9 (243-273) - - - 2 - - - -
10 (274-304) - 3 - 2 - 2 - 1
1N (305-335) - - - - - - - -
12 (336-365) 1 1 - - 2 - - 1
13 (366-396) - i 1 1 - - 1 -
14 (397-426) - - 2 - - 1 2 1
15 (427-456) 2 - I i ] 1 - -
16 (457-486) - - - 1o 15
17 (487-516) - - 1 - - 2 ] 2
18 (517-547) 2 1 - 2 3 11
19 (548-554) - 1 - ] - - ] -
Total deaths 6 12 9 17 9 15 g 18
Number remaining at
Terminal Sacrifice Ly 38 H 33 4 35 Y| 32

* Includes those sacrificed moribund and accidentally killed
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CARC INOGENICITY STUDY OF MICE TREATED WITH VIGABATRIN
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SUMMARY INCIDENCE OF MICROSCOPIC ORSERVATIONS

Table 6

STUDY NUMEER 300C-110

MEREELL DOW RESEARCH INSTITUTE
FATHULOGY TOXICOLOGY
TINCINNATIy OHIO 49215
. ALL ANIMALS
ANIMAL S E Xi
TISSHES WITH FINDING NOSAGE GROUF
NO, IN GROUF!
mm“—Hw& RN NN '. _ocn-un_.—"—--_—v—-.—u-_-Azczmmm mx»:Hzmu”
-N~- LYMFHOCYTIC r IKEMIA
“.m“”Hm-Imm-\a—l W&mm m L0 0 T N O I IO BT B I I B B O ) . 1y trr1 21y z:zmmx mXDZHZMU”
m.«m LR I S N I O T T R A R R A BN B N R N NN ) HE IR I I S I ) zcxmm” mXDZHzmH—”
-~ LYWFHOSARCOMA
m.HqCHHD““< -.Ov—-._ [ 2NN A 2R N AN N NS RE R B NN R N A B A | L EE L N A I O ) zczmmm mx»ZHzmH—“
=N~ LYMFHOSARCOHA
ﬂI*mDHﬁ— EIE TR T NN N N S ORI A A NN N N N N R N B N NN N LN O zczmmx NXDZHsz—”
~N=~ LYMFHOSARCOHA
Dﬂ_mmz}rﬁmv [N RN 2R N N N B N N N BN N | « LN B I B O ) ERN N I BN A ) zczmmm mx»tzmb“
~R-- CORTICAL NQDULAR HYFERFLASI
—IDGWHZDFA m—'Q mx LR SRR 2 B NN I I B I B B N Py oy z:zwmz mXDZHzmH—"
~N=- LYMFHOSARCOMA
F}OZHZDP mﬁl. ﬂ.om L2 2 T T I I N N IO N R OO I BB O ) YIPELELED zczmmx mx»szmH—"
-B~ PAFILLARY ALENOMA
-N- LYMFHOSARCOMA
SALIVARY GLAND v ivissssaveresasenras yvsrrr e NUMBER EXAMINELDD
-N- LYMPHOSARCOMA
r*xm.: Zo ? zDZH—u L N I I I N R N S B N B N B LR B B I 2 | zczmmz mx»szmH_“
~N- LYMPHOSARCOMA
mﬂ’lmmw~ R 2 2 T IO INC T O N RN T N I K DN BN DN I TN I I I N A A | ERE I B A ] zcxmmm mXDZHzmh—“
-N~ LYMFPHOSARCOMA
-B~ HEMANGIOMA
.ﬁ:<zcm L 20 2O N O I 2 AN N 2O O O I D AN TN I IR BN N NNC I B I B N A [N T N N N zczmmxmx»szmH—“
-N- LYMFHOSAFRCOHA
34., 9797*
N o= etn st ¢

¥ ALL zmcwr»qum szcHzmm ¥

1mHzﬁmm“_oox»cmxmm
PAGED 1

ANTH ALS AFFECTED--
- z»rmm | -~ FEMALES -~
1 2 3 4 I 1 2 3 4 .
50 50 50 50 I 50 S50 50 50
i
49 49 50 50 I 5 50 50 49
0 0 1 0 1 0 2 90
50 50 49 48 _ 47 50 49 49
46 45 44 42 | 47 38 39 3y
0 0 1 0 0 1 0 0
48 38 44 44 47 43 47 a0
0 0 0 0 “ 0 1 0 0
48 48 49 47 46 47 45 43
6 o6 1 90 0 o0 o0 0
49 .49 48 50 49 49 48 4B
2 0 3 3 “ 6 0 0 o0
45 48 48 S0 [ 37 42 42 40
[ 1 0 “ 0 t 0 0
49 48 49 50 | 49 48 49 48
1 20 { 0 0 1 1
0 0 0 0 “ 0 1 0 0
49 48 50 50 | 49 49 49 49
0 -0 1 0 “ i 0 0 o
47 42 47 18 I 42 42 43 41
0 1 i { “ I 3 3 1
49 48 49 50 | 49 45 44 47
0 2 1 1 | 4 4 2 0 _
0 0 0 0 “ 0 0 i 0
47 42 44 44 | 45 3% 41 48
0 2 1 2 | 5 3 2 i

A obad



.

CARCINOGENICITY STUDY UF MICE TREATED VWITH VIGABATRIN i
Table 6 Anoan_:cmav

FELL DOM REGEARLH INSTITUTE SUMMARY INCIDENCE OF xmnmomnOmmn ORSERVATIONS PRINTED:! 06-AUG-86
‘wﬂranwn« :<m caL n STUI'Y NUMBER 300C-110 PAGEY 2
ALL ANIMALS ¥ ALL NEOPLASTIC FINDINGS ¥
~~-ANIMALS AFFECTETD -~
ANIMAL § E X! -~ 3»rmm - | ~- FEMALES ~--
TISSUES WITH FINDINGS [0SAGE GROUF: 1 3 4 { 1 2 3 4
NO. IN GROUF! 50 mo 30 30 I8 50 30 50
PCZO T R LN U T I I O O B I IO D B 2 O O O Zczwmx mXDKHZMG” mo b@ mo mo _ hﬂ &ﬂ bﬂ mo )
=N~ LYMFHOSARCOMA 0 0 1 1 | 1 2 3 0
- k- PULHOMARY ADENOMA 4 8 3 3 ) 4 3 4 ]
~M~ FULMONARY CARCINOMA 1 0 0 1 ] 1 0 0 0
N~ CARCINOMA Q 0 .0 0 1 0 0 0 1
-H- SARCOHA 0 9 o- 0 { 0 0 1 0
~N- FIRROUS :quH:n«qo:» 0 1 0 0 “ 0 0 0 0
ESOFHAGUS S EPS S CR RN NRRERRRRENRNENRERNRENE NUMEER EXAMINELY ‘50 48 S50 50 {49 50 49 49
~N~ LYMFHOSARCOHA 0 0 0 0 ﬂ 1 0 0 0
DIAFHRAGH v isanrrsraasarssarisaserssisassai NUMBER MXDZHzmﬁn mo MO mo mo _ AQ bm bﬁ wo
-N- LYHFHQSACOHA 0 0 0 0 “ 1 1 1 0
HEART vorvaeaasesassscrrans v asva s a et ZCImmw mXDIHZWQ“ mo bﬂ mo mO _ mo mo mo MO
-N=- LYHFHOSARCOMA 0 1 0 0 2 2 0 0
ADRTA o st et s s b s b I I e s ZCmex EXAMINED! 49 49 30 mo 48 49 a0 50
-N- L{MFHOSARCOMA 0 1 1 1 | 0 2 0 0
HOZOCM RN R N A A A I I S A N I I AN A IO B ZCZTMZ mXDIHZmﬂu mo bO mo MO WO mo mo mo
LIVER vhvevarentnvn st s nsiaasinastas Zcxmmn EXAMINED? 49 49 mo 30 49 AQ AV 48
-H- HEFAT LULAR ADENOMA 5 2 3 2 1 0 0 0
-N- LYMPHOSARCOMN 0 2 1 1 3 3 4 0
-B~ BASOFHILIC FOCI 1 0 0 1 | o 0 0 0
-M- HEFATOCELLULAR CARCINOMA 4 i 4 2 ! 0 1 0 0
~N~- FIEROUS HISTIDCYTOMA 0 0 0 0 | 0 0 0 1
-E- HEMANGIOMA 1 0 0 0 ] 0 0 0 0
~B~ HYFERFLASTIC NODULE i Q 0 0 { 9 0 0 0
~H- HEMANGIOSARCOMA® 1 0 0 0 | 0 0 0 0
-B- CLEAR CELL FOCI 1 9 1 Q ! 0 0 0 0
~-B~ ANGIOMATOUS FOCI 0 1 0 0 “ b 0 0 0
mﬂOIDOI .u~.....‘.."....~..._..‘."_..y._y_.“._. Hi-=ER MXDRHZME“ 50 48 a0 bﬂ _ _0 L& hb 49 _
-N- LYMFHOSARCOHA 0 1 1 0 I | 1 0 0



CARCINOGENICITY STUDY uF MICE TREATED WITH VIGABATRIN
Table 6 Aﬁo:n_scmav

MEERELL DOW RESEARCH INSTITUTE SUMMARY INCIDENCE OF MICROSCOFIC ORSERVATIONS FRINTED'! 04-AUG-84
FATHOLGGY TOXICOLOBY . STUDY NUMEER 300C-110 PAGE! 3
ALL ANINALS X ALL NEOFLASTIC FINDINGS ¥
. _ ~ANIMALS AFFECTED--
- ANIMAL 8 E X! - MALES - _ -~ FEMALES -
TISSUES WMITH FINDINGS [0SAGE GROUF! - 3 4 [ 1 4
: NO, IN GROUF! 56 55 s0 56 1 56 58 A 55 50 .
FANCREAS - 10 s veevrstnorrstrrnrartseocrrreserss NUNEER EXANINEDS 49 49 49 S0 | 49 47 42 47
~N= LYHFHOSARCOMA o 10 it o0 20
SHALL INTESTINE 1 vosvvsso s vsvssvsovsno o NUMEER EXAHINER 48 45 45 A4 | 44 39 39 35
= LYHPHOSARCONA : _ . o %0 0 40 T e o
LARGE INTESTINE »vtsserrssrnnnsnssnstrsssressss NUMBER EXAMINED! 49 46 4B 49 | 48 47 40 43
“B- FOLYFS o 0 1 o 10 b o o
LYHFH Nuv MESEN. +ivvvorersnnnssersesssssesses NUMBER EXAMINED! 49 45 44 46 | 46 42 40 40
=N~ LYHFHOSARCOMA o 2 1 1t 1 S 4 3 ¢
-N- FIEROUS HISTIOCYTOMA 0 1 0 0 1 % 0o b 0
TMHH—Zm<AmV [ 2 T 2O R T T R T T I NN N T BN N R D N R N N RN N RS zcxwmw mx»tzmH_” h.o mo mo mo — bﬂ b@ mo bﬁ
“N- LYHFHOSARCOMA o i i T2 A
IRINARY m_..bﬁ_m_mm yaasrsarraassraeariversrseriaas NUMBER EXAMINED! 49 48 49 49 | 47 44 42 45
2Nz EEYRHTRARREHD S S S S BT S SR S|
A 0 0 1T 0o I 0 0 0 0
MAHHARY BLAND 50 ssrsvvvssrsrsssnrsrsnanssssssss NUMBER EXAMINED! 49 S50 50 S0 | S0 48 50 50
~N- LYHFHOSARCOMA o 90 o0 o 1 1 1 1 o
~H= ATENOCARCINOMN o 0 0 0 T S I
SKELETAL MUSCLE »vvvvvesnssensenssnnsssaesssss NUMEER EXAMINED! 0 50 S50 50. | 50 50 50 50
N~ LYHFHOSARCONA o o0 0 o S S A
SKINZSUBCUTIS v oo rrssrryss rertiertiresess NUMBER EXAMINEL! 50 50 S0 50 | S0 49 S0 49
“H~ SUBORIFEROUS ALENOEARCUNONA o 0 o o 1 o 2 o i
-N- LYMPHOSARCONA o 0 0 0 1 1 1 o o
-H- FIBROSARCONA 0 0 ¢ 0 1 0 1 0 0
TESTIS 4evvrnsnrssssstsasssssrsivssisassnsessss NUNBER EXANINED! 49 50 S0 S0 -
B~ INTERSTITIAL CELL TUNDF o o o i - _
B~ SERTOLI CELL TUMCR 0 0 1 0 1

7) byl



_CARCINOGENICITY STUDY uf MICE TREATED WITH VIGABATRIN
Table 6 (continued)

HERRELL U0W RESEARCH INSTITUTE SUMHARY INCIDENCE OF MICROSCOPIC OHSERVATIONS PRINTED! 06-AUG-86
FATHOLOEY TOXICOLOGY STUDY NUMBER 300C-110 FABE! 4
ALL ANIMALS X ALL NEOFLASTIC FINDINGS X
) —~ANIHALS AFFECTED -
ANIMAL S E X! -~ HALES -- _ -- EEHALES -
TISSUES WITH FINDINGS DOSAGE GROUF ! 1 3 4 | 1 2 4
NO. IN GROUF! . S0 55 %o S0 1 S0 59 se 5o
mﬁHcHg<sz it ratitrrririrtirrtirerertarerrsss NUMBER EXAMINED! 950 % 50|
ﬂmonﬁqu L LI T O N N TN DN DN T T T N R B N D DN DN SN NS N S B B R N | ~hcxwmx mx}szmH~" bﬂ m-o mo mo _
“N- LYNFHOSARCOMA o 1 1 oy
ﬁmz fhmm CO I O N N T I T N O NN TN 2O N T N N T N N O RN I B N N N N O O zczmmm mx»szmu“ b@ bﬂ mo bc —
N~ LYHPHOSARCON/ o 1 o o
Dc3x< mv [ X U TN 2 2N TN R N T Y N NN O NN D T D I DN T 2 T N N N B B ~&szmm mx»:Hzmﬁ_“ _ bm bm bm b“
~N- FIEROUS HISTIOCYTONA I o 0 0 1
~N- LYNFHOSARCOMA I A
:.-.mmcm..._.........._u.._.:....__‘...._._....Zczwmm MXDZHZM—.: _ bw bw 44 am
~F~ - HEHANG10MA I 2 0 0 0
-E- ENDONETRIAL STROMAL FOLYF I 4 0 1 0
-H- - LETONVOSARCONA I 0 0 1 o0
-E- LETOMYOMA I 0 0 1 0
-N- LYMFHOSARCOMA {0 1 1 0
-¥- ENDOMETRIAL STROMAL SARCOMA o2 00
c‘JmHZD [ I 2 T T TN TN N 2 N TN OO N T DN O TR T T NN N T I TN N I N N B D SN N A | zcxmmx mXDZHzmH—“ — b& bm bm b&
~N- LYMFHOSARCOMA Lo o
Tozm IDmTOH [ ] -.- L2 2 R T 2 T T T R T T 2 O R DN R RN N BN NN N N N B Z—lhzmmm- mXDszmH—“ bﬂ bvo mo mo _ mo bo b& mo
“N- LYMPHOSARCONA 0 0 oo o b2 H T
LYM,-HEMOQFOIETIC RN R NN NN R NN R NUMRER EXAMINED? 0 ] i 2 } 3. ] 4 2
-Ho LYMPHOSARCOMA/LEURERTA . 0 4 1 5 { 5 5 4 i
- FIEROUS HISTIOCYTOMA 0 1 0 0o 4 b 0 0
QD_I—. T—!DH—H_mn [ I R R I N N A N N N A I A R RN N N A N R RN NN N N NN A ] zczwmm mx»sz&mH_“ ° o o ° _— o o o H
TDZ\?;OD._......v.....~.._................‘-....Zczmmw mXDJHZMH; 0 0 0 O | 0 O o H )
“M- FIEROSARCONA 0o o 0 o I 0 0 0 1



CARCINOGENICITY STUDY uF MICE TREATED z_._..I VIGABATRIN
Table 6 (continued)

HERRELL [OW RESEAKCH INSTITUTE SUMMARY INCIDENCE OF MICROSCOPIC OBSERVATIONS . PRINTED! 06-AUG-86
FATHOLGGY TOXICOLOGY : STUGY NUMEER 300C-110 FAGE! 5
_ ALL ANIMALS % ALL NEOFLASTIC FINDINGS X

~ANINALS AFFECTED —
v ANIMAL S E X! -~ MALES -- ! -= FEMALES --
TISSUES WITH FINDINGS NOSAGE GROUF: R T R TR i MY
NG, IN BROUF 9 50 S0 S0 1 S0 S0 S0 50
EAR vrvvererivessseesssssstssriisssersronnoness NUMEER EXAMINEDS 1 0 0 o0 t 0 0 0 0
- SQUAMOUS CELL' CARCINGMA i 0o o0 0 I o0 o0 0 0

31 7&*00!



HEREELL DOW FESEARCH INSTITUTE

a5y TOYICOLOGY
CINCINNATI OHIO 42215

Tr e B0 T e e e e e e e " s = T T S Y e e i S h t r £9 at e e e v s e e i e e e s e e 0 o b oo - - ot o ve o e - o o 54 e 20 >

SUMHARY FREFPOERT

TOTAL FRIMARY NEOFLASMS .,
ANIMALS WITH OME QR MORE
FERCENT WITH ONE OR MORE .

.+

TOTAL EENIGN NEOFLASHS 4.
ANINALS WITH ONE OF MORE .
FERCENT WITH ONE OR MORE

TOTAL MALIGNANT NEOFPLASMS
"ANIMALS WITH ONE OR MORE .
FERCENT WITH ONE OR MORE

METASTATIC NEOFLASHMS
ANIMALS WITH OME QR MORE .
FERCENT WITH ONE OR MORE .

»

+

t

s

-

L

11

1]
¥

- -

- -

CARCINOGENICITY STUDY uF MICE TREATED WITH VIGABATRIN
Table 6 (continued)

SUMMARY INCIDENCE OF MICROSCOFIC QRSERVATIONS

FRINTEDS omm»cmxmm

STUDY NIMBER 300C-110 FAGE! .
ALL ANIMALS ¥ ALL NEOFLASTIC FINDINGS X
-~ANIMALS AFFECTED -
ANIMAL 8§ E X! ~-= MALES -~ } -~ FEMALES -- '
[IBSAGE GROUF: 1 2 3 4 | 1 2 3 4
NO, IN GROUF? 50 50 50§50 b 50 5 50 50
L A I R N R A R IO I AR O O B Y B RN Y'Y M-M MQ “U.o H& Hw HM Mu m
LR I N I B N N I N B IR N ) NH wm Hm Hm HV Hb HH m
IR R NN NN bhw Mm u& um ub wm M.um Ho
PP P IIERBINNEPEAIIEEIN N Y Hm Hu Hb HH HH m m H
IR NN NN Hm HN “u ﬁH HH M—- “ H
AL A I I R A A A N A I A N Y wo mb mm MM NN Ho Hb N
THERPI 2000 bt sns Q & 0 m V ﬁw m b
L N NN NN 0 & m m u HN b 5
CLI P3P0 50 e Hm Hw MM Ho HA Nb w m
IR N N N NN N o m H Mw m m m u
LIE AR I A R A I NN 2 O B B B O N O o ”o M b Hw Mo Hm Q




NDA 20-427 ' 20
2 WEEK ORAL RANGEFINDING STUDY IN RATS:
A. Dosage

1. 10M+10F at 0, 10, 25, 50, 100, or 200 mg/kg/day, by gavage.
(Strain: Sprague Dawley, ==emmsmm—— '

2. 5M +5F at0, 500, or 1000 mg/kg/day, by gavage.
(Strain: COBS CD (SD) BR, =—mmmm— b@_)

B. Results
1. Observed signs
* Sedation and emaciation seen at 1000 mg/kg only.

2. - Mortality _
1 F at 1000 mg/kg died day 10; no unusual histopathology.

3. Bodyweight
In both M and F, decreased gain at 200 mg/kg; at 500 and 1000 mg/kg, weight
loss first week followed by slight gain (but still below pre-study value) second
week.

4. Food consumption

Decreased at 200 mg/kg in M and F first week only. Larger decrease at 500
and 1000 mg/kg in M and F both weeks, but greater effect at first week. (HD
value about 1/6 control).

5. Laboratory studies

(Performed post—study in 5/sex/group. Mean values only were presented, plus
ranges for hematology results).

a. Hematology -
1. WBC
Very slight decreases at most doses in M and at 100 mg/kg + in
F; moderate effect at 1000 mg/kg (mean value 48% and 78% of
control in F and M, resp.). Report states that the decrease at
1000 mg/kg was related to the emaciated condition of this group.

2. Differential
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_ Decrease in % PMN at 500 and 1000 mg/kg in M; however, most |

F groups had a slight increase. Changes in numbers of
lymphocytes roughly paralleled changes in total WBC.
Monocytes decreased in all M groups (%-% of control, not dose-
related) and decreased in HD F (% of control).

% reticulocytes

Slight decrease at 1000 mg/kg in M and F (mean value 41% and
50% of control, resp.).

No effects on rest of differential, RBC, Hct, Hb, Heinz bodies,
and platelets.

Blood chemistry

1.

6.

._Ca

Very slight decrease in HD M and F

BUN

Slight increase in HD F (mean value 47% above control)
Glucose

Very slight increase in most M groups, partly dose-related (mean
value 29% above control at HD)

AP

Very slight increase in F at 500 and 1000 mg/kg (mean value
about 38% above control)

ALT and AST

ALT decreased at 200 mg/kg + in M and F; AST decreased at
500 mg/kg + in M. Attributed to pharmacologlcal effect of the
drug.

No effects on total protein, albumin, A/G, total bilirubin, CI.

Urinalysis

No drug effects (pH, SG, occult blood, bilirubin, ketones, glucose,
protein, sediment .
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Organ weights

a. Males .

1.

Seminal vesicle

Dose-related decrease in absolute and relative weights in all
groups (rel. wt. 48% below control at HD).

Ventral prostate

Partly dose-related decrease in absolute and relative weights in
all groups (rel. wt. 70% below control at HD).

Thymus

Decreasé in absolute and relative weight at 500 and 1000 mg/kg

“(rel. wt. 58% below C at HD). ’

b. Females

1.

Uterus

Decreased abs. and rel. wt. at 500 and 1000 mg/kg (rel. wt. 38%
below control at HD).

Thymus

Decreased abs. and rel. wt. at 1000 mg/kg (rel. wt. 43% below

control)

Gross pathology

(Performed on 5/sex/group)

No drug effects

Microscopic pathology

(Complete exam on 5/sex/group at 500 and 1000 mg/kg and corresponding
controls; brain only in 5/sex/group at 200 mg/kg and corresponding controls).

No drug effects
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3 MONTH ORAL TOXICITY IN RATS
Dosage
20 M + 20 F at 0, 30, 100, or 300 mg/kg/day, by gavage. 5 M+ 5 F per group
sacrificed day 38 for hematology and blood chemistry. Strain: CRL: COBS CD (SD)

BR from GEEE——

Results

1.

Observed signs

a. Alopecia in 1 MD and 6 HD .
b. Tonic convulsions upon handiing, days 85-99, in2 HD

c. Emaciation in 1 HD, day 85

Mortality

1 HD F, day 51. Gross and microscopic pathology showed no changes not
seen in other rats of same group.

Bodyweight

a.

“Males

Dose-related decreased weight gain in all groups. Effect slight at LD
and MD; moderate at HD (initial weight loss followed by rate of gain
slightly less than controls at HD; final weight 68% of controls).

Females
Very slight decreased gain at MD; at HD, slight initial weight loss’

followed by rate of gain approx. equal to controls. Final weight at HD
83% of controls. ' ’

Food consumptio'n

a.

Males

Very slight decrease at LD and MD; larger decrease at HD (about 75%
of controls; effect most marked first 3 wks.)

Females

Very slight decrease in all groups, most marked first 3 wks; effect less
than in M. :

b(®
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Ophthalmoscopic exam

(Performed pre- and post-study)

No drug effect

Galton whistle test

(measure of auditory capability - performed at termination)

No drug effect

Laboratory studies

(Performed at termination in 10/sex/group; also hematology and blood
chemistry on day 38 in 5/sex/group. Mean values only were presented, plus
ranges for hematology results). :

a. Hematology

1.

1.

Differential

Slight increase in % PMN in HDF; effect more pronounced
(relative to control) at day 38 than at termination. HDM also had
borderline increases in % PMN, in contrast to rangefinding study
where a decrease was seen in M at 500 and 100 mg/kg. No
consistent effects on other parameters.

No consistent effects on total WBC, RBC, Hct, Hb, platelets.

b. Blood chemistry

Very slight increase in albumin at day 38 and termination, and in
total protein at termination, in HD M.

2. Very slight increase in fasting glucose at termination (mean value
= 182 mg/di vs. 156 in-control) in HD M: sponsor states a
moderate increase occurred in a few rats but no individual values
were given.
3. No effects on A/G ratio, Ca, Pi, BUN, total bilirubin, AP, AST,
ALT, CI, Na, K.
c. Urinélysis ,

No drug effects (pH, SG, occult blood, bilirubin, ketones, glucose,
protein, sediment)



NDA 20-427 25
'8. Organ weights
a. Males
1. Seminal vesicle

Dose-related decrease in abs. wt. in all groups; rel. wt.
decreased at HD (21% below controls)

2. Ventral prostate

Dose-related decrease in abs. wt. in all groups; rel. wt.
decreased at HD (24% below controls).

b. Females

Decreased abs. and rel. wt. of uterus at HD (rel. wt. 23% below
controls)

9. Gross pathology
(Performed on all rats except for the 5/sex/group sacriﬁbed .day 38)
No drug effects.
10. Microscopic paihology
(Complete exam in 15/sex in controls and HD: brain oﬁly in 15/sex at MD.)-

Thé only drug effect originally noted was vacuolization of the white matter
and/or roof nuclei of the cerebellum, which was seen in all rats. at HD:

Control HD
: 15 M 15 F 15 M
vacuolization of white matter . 0 0 12
vacuolization of roof nuclei o 0 6

total # affected 0 0 15

Based on retinal findings in other rat studies, eyes from control and HD
rats were re-evaluated; the incidence of “retinal degeneration" was as follows
(See "Summary” Section for further discussion)

c HD
M 0/15 1715
F 0/15 6/15
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1 YEAR DIETARY TOXICITY IN RATS:

A)

B)

Dosage
20-40/sex at 0, 30, 100, 200 or 300 mg/kg/day, in diet.

Interim sacrifices perforrhed at 6 months, 6 months + 3 and 6 month recovery period,
12 months, and 12 months + 3 month recovery period. (See table)

(&)
Strain;  ce————————— (
Lot #: 71,754-40 (days 1-183) *
71,754-46 (days 183-400)
Results
1) Observed signs (see tables [separate table for first and second 6 month
periods])
a) Convulsions - Seen at 2 highest doses after about 3 months of

treatment; also seen in 4 at 100 mg/kg near the end of the study.
Convulsions could be induced by noises, handling, or by rattling the
animal's cage; many rats at the 2 highest doses convulsed whenever
they were handled and "probably convulsed several times a day.”
Ataxia was often seen just before or after convulsions. Many rats also
developed lesions about the head, eyes, and teeth (see table)
"apparently from trauma associated with the convuisions". Convulsions
slowly regressed following cessation of treatment (see separate table);
no convulsions were seen by 4 months off drug following 6 months'
treatment; however, after 12 months' treatment some rats were still
convulsing after a 3 month recovery period (at which time all remaining
rats were sacrificed).

b) Alopecia - mainly at 2 highest doses

c) A few HD rats became moribund and were eventually sacrificed. Prior
to becoming moribund they often exhibited wet belly and
chromodacryorrhea. By the end of the 1 year treatment period many
HD "were in rather poor condition;" all HD were terminated at this time
(i.e., no recovery period).

2) Mortality

. Increased at 2 highest doses (died or sacrificed moribund: 3,1,0,7, 16
in C, LD, MD, M-HD, and HD, resp.) '
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1 YEAR DIETARY TOXICITY IN RATS:

. o

B)

Dosage
20-40/sex at 0, 30, 100, 200 or 300 mg/kg/day, in diet.

Interim sacrifices perforrhed at 6 months, 6 months + 3 and 6 month recovery period,
12 months, and 12 months + 3 month recovery period. (See table)
b(4)

Strain: 7“ .

Lot #: 71,754-40 (days 1-183) 0
71,754-46 (days 183-400)

Results

1) Observed signs (see tables [separate table for first and second 6 month
periods])

a)  Convulsions - Seen at 2 highest doses after about 3 months of
treatment; also seen in 4 at 100 mg/kg near the end of the study.
Convulsions could be induced by noises, handling, or by rattling the
animal's cage; many rats at the 2 highest doses convulsed whenever
they were handled and "probably convulsed several times a day."

- Ataxia was often seen just before or after convulsions. Many rats also
developed lesions about the head, eyes, and teeth (see table}
"apparently from trauma associated with the convulsions”. Convulsions
slowly regressed following cessation of treatment (see separate table);
no convulsions were seen by 4 months off drug following 6 months'
treatment; however, after 12 months’ treatment some rats were still
convulsing after a 3 month recovery period (at which time all remaining
rats were sacrificed).

b) Alopecia - mainly at 2 highest doses

c) A few HD rats became moribund and were eventually sacrificed. Prior
to becoming moribund they often exhibited wet belly and
chromodacryorrhea. By the end of the 1 year treatment period many
HD "were in rather poor condition;" all HD were terminated at this time
(i.e., no recovery period).

2) Mortality

. Increased at 2 highest doses (died or sacrificed moribund: 3,1,0,7, 16
in C, LD, MD, M-HD, and HD, resp.)
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3)

4)

5)

6)
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Bodyweight gain and food consumption

See attached graphs; text states decreases seen at all doses but LD.

- After 12 months, weights at MD, M-HD, and HD were said to be approx. 88, 70,

and 64% of control, resp.
Ophthalmoscopic exam

(Sald to have been done pre-study and after 6 and 12 months however
only results at 12 months were shown).

Approximately 20-40% of M-HD and HD rats had inflammatory and/or
traumatic lesions which were thought to be possibly secondary to convulsion -
induced trauma.

Hematology

(Done at 6 months in 10/sex in controls, M-HD, and HD and in 5/sex i in .
remaining groups; done at 12 months in 5/sex/group)

a) Slight decrease in total WBC and numbers of lymphocytes in all M
groups at 6 months only; greatest effect at HD.

b) Increases in PT and/or PTT in a very small number of animals across all
drug groups.

c) Other parameters measured: RBC, Hb, Hct, rest of differential,
platelets.

Blood chemistry
(Done in same animals as hematology, above)

a) Numerous trends toward slight changes in mean values, primarily (but
not always) at the higher doses. No very aberrant individual values.

These changes include:
1) Decreases in total protein and albumin (A/G ratio not
clearly affected except for possible decrease in M-HD F
and HD F at 6 months).
2) Decreased calcium

3) Increased Pi

4) Decreased fasting glucose
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7)

8)

9)

10)

28

5)  Decreased Na and Cl (at one year only)
6) Increased K
b) Slight increases seen in AP in a very small number of animals across all

doses; largest individual value ~ 2x highest concurrent control.

) Other parameters measured: ALT, AST, BUN, total bilirubin.

Urinalysis

(Done in same numbers of animals as hematology, above, at 6 month.s
but in 9-10/sex/group at 1 year)

a) Occuilt blood and RBC slightly increased in M-HD and HD F at 1 year.

b) Protein slightly increased in HD F at 6 months and in M-HD and HD F in
1 year.

c) Specific gravity equivocally slightly increased in all F groups but LD at 6
and 12 months. (Not D-R).

Organ weights

No clear drug effects (aside from changes Ilkely secondary to decreased
bodyweight).

Macroscopic organ exam

There was an increased incidence of pale/granular/pitted surface of
kidney at HD at the 1 year sacrifice and among unscheduled-deaths; however
the significance of this is unclear in the absence of any clearly drug-related
histopathology in kidney.

Microscopic organ exam

(After recovery periods, only brain and gross lesions were examined. In
addition to routine H and E exams, brain sections from the following animals
were stained with luxol fast blue for myelin: 12/20 controls and 1/sex at LD,
MD, and M-HD after 6 months, and 5/5 M and 5/5 F at M-HD and HD in the 6
month + 3 month recovery animals. Spinal cord was examined [H & E] only at
the 1 year sacrifice (in most animals sacrificed at this time) and in 2 HD
premature deaths. EM exam was performed in brains of selected animals to
help characterize the light microscopic findings. EM exam was also done in
tibial nerve in 4 HD [3 which died at 11 months; 1 sacrificed after 6 months Tx
+ 6 month's recovery] and in sural nerve in 1 M-HD [sacrificed after 6 month's
treatment + 6 month's recovery} and 1 HD [which died at 11 months])).
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The only drug-related finding was in brain. With light microscopy,
numerous vacuoles were seen, primarily in white matter, in several areas of
brain. EM exam showed that the vacuoles occurred in between layers of
myelin sheath. Results of the light microscopic exams are shown in the |
attached tables. The results (regarding vacuoles) indicate that:

a) The primary areas affected were the areas around the
roof nuclei of cerebellum and cerebellar folia, reticular
formation, optic tract, anterior commissure, columns of
fornix, colliculus, hippocampus, thalamus, and cerebral
peduncle. ‘

b) At the 6 month sacrifice, all doses but LD were affected;
at the 12 month sacrifice all doses were affected.

c) The vacuoles were reversible after a 3 month recovery period.
~ (But note that recovery was not studied at HD following 12
" month's treatment.)

Although the vacuoles appear to be reversible, other lesions were seen
(in cerebellum) which were not reversible (and in fact appeared to become
more pronounced during the recovery period): “eosinophilic spheroids" (said to
be suggestive of swollen or degenerated axons) and "mineralized microbodies”
(shown to contain calcium by Von Kossa's stain). The incidence of these
findings is shown in the attached table. - They were seen at M-HD and HD at 6
months and in all doses but LD at 12 months. Their incidence (and size) was
greater in animals sacrificed after the recovery periods than in animals
sacrificed immediately after treatment. (In a published review of this study

. [Gibson, et.al., Tox. Pathol. 18: 225, 1990] the finding of "occasional shrunken

or ghost-like neurons” in cerebellar roof nuclei following 12 months' treatment +
3 months' recovery at 100 mg/kg and above was noted. It was also noted that
although there was no indication of gliosis by light microscopy, EM exam of rats
given 300 mg/kg showed that "astroglial processes were sometimes more
prominent and contained more glial filaments". Also note that gliosis was
demonstrated by GFAP staining as discussed later in this review. In addition,
one of the consultant's reports to this study noted a decreased number of
neuronal cell bodies of the deep cerebellar nuclei with astrocytic gliosis and
abundant mineral deposits in 1 rat each at 100 and 200 mg/kg). ‘

Luxol fast blue staining of brain (done only after 6 month's treatment
and corresponding 3 month recovery period) was said to show "apparent
normal myelination". (One consultant's report to this study did state that some
HD rats had slightly less intense luxol staining). Also, EM exam of brain done
at HD after 6 month's treatment was said to show "occasional macrophages
containing lamellar inclusions"...which "tended to regress during the recovery
period;" it was stated that this "may be indicative of some slight myelin
degradation, however, there was no evidence of any segmental demyelination
as seen in classical demyelinating disease (e.g., multiple sclerosis)."

No drug effects were seen in spinal cord or peripheral nerve.



g bl 0 0 Sl 6 q g S ol 0l oY oR 0o¢
£ i ol 6 8 L b ] g 01 0l Oh o% 002
- - ot ol S s - - - S S 0z 0z 001
- l S Y 0l 0l - - - ] g 0z 07 ]
- .m 0l ol ol L - - - ot ol 0¢ 0¢ 0
4 W d. W 4 W 4 W W E W 4 W
e et et g s - g - T h——
. . Cl . ' .o S, Kep /b /bui
pung(.ouw Aaanooay 83)4}4oeg As3A000Y Adsaoday 914088 jdess abesoq
_Pe®2ijtades Yyuow ¢ yjuow z| Yiuow g Yjuow ¢ Yauow g ,
40 paiq juswileady juaueady juswlest)y
yauow gz Yyauow g Yauow 9
‘Slewjuy jo uojjysodsiqg
[ ®1q9e)
SLYY NI #SL1L 10W HLIM AGNLS ALIDIXOL UY3A aNo
88-300¢

o~ine



(panuj31u0d)

- l - - - - - - - - umodq -
- A - - - - - - - - $52{40100 -

- t 1 i - - - - - - pad -

B8 L ] - - - L - { Mmo|(2A - A{|eq 19M
- l - - - - - - - - PIN{J Yysippsd -

- | - - - - - - - - pauappad - sjuag
| ¢ Z Y - f - - - - Buissiw ~ s|1euany/s30]
[N 4 - l l - - - [4 L paie|ljnu/Bujssw di3 -

- - - - - - - l - - (1181 jo aseq 31r) uols®] - |{e)
g - [ - 1 - - - l - Us|[OMS - S.4ej3
- rA - - - - - - - - Ua| |OMS W

- { 4 t - - - - - l abJeyos|p |eseu ysippad - 3nous
- - - - - - - - - t (ssew uo uoj|s®|) 3je04yl uo ssew -

. - - i - - - - - - 03U |eUJudA ‘UuO|S3a| -

- - - - - - [ - - - gade med -

- z - - - - - - - - $5325qe -

t l - - - i - - - t 4nJ Ys|ppad -

- - i | - - - i - rA . jeo0d J)ey ybnoa -

(N9 (9o (26 ()n - T (D - - _ eydadoje - upys
- - - | - - - - - - SUO|3e49oe| -YInoy
S L1 l 9 { l - - - 1 juswub| e jo inospadd||d/2s00| pajind - :umoh
z - - - L - - - - - ‘ Bujssw - .

z L 4 y - 1 - - - 1 ab.eyos|p 1e|N20/E3YJ10AIDBPOWOIYD ~
- - - l - - - - - 1 Aljoedo - s@4A3
- A - - - - - l - - eixely
- Z - - - - - - - - sJdowad |
:m L€ gl ¢l - - - - - - 101ARBYSG DA S{NAUO)
40 WOY 40 WOoY 40Z _WOZ 402 _W0Z = 40f WOE
00¢€ 002 001 0f 1043u0)
(Aep/by/bu) sdnoag asog
($g1-1 sAeq) SSyIuon 9 18414 Buging suuileadasqQ jedjutyn
e oqey
?8-200¢ SLvY NI #SL°1L 1GW HLIM AGNLS ALIDIXOL ¥V3A 3NO

4



SO

32>

i

IVILN3QIANOD MOG

981 Aep uo peils|dwod pue €81 Aep uo pajuels auom sa]sdoadsy -

e
pa4anodal eyl s|ewjue jo saqunu ( )

- A o gl 91 £t 61 6l YA 14 uedyyyubys buiyloN
i £ - 1 - - - - - [4 peap punoj
- | - - - - - - - - punqliow paoy4Joes
- - - - - - - - l - . sdnd paJsA|{sp ‘us||oMS ‘uswopqy
! - l - - - - - - i B3N
€ 1 | 1 - - - - - - o . upyL
- - - - - - - - l - _ (uoyaounytew ajddiu Ja3em) sso| ybioy
0% _WOY  J0% WOy 40T WOZ 02 WOZ  J0E  WOE

00¢ 002 00t 0t

1043u0)

e . (Aep/by/bw) sdnoly 8sog

(581-1 sAeq) SSUYIUOKH 9 3543y Bulung suoiieAsasqg [edquy|)

/18-200¢

(Panujjuod)eg a|qep

SLVY NI 4SL°1L 10W HLIM AGNLS ALIDIXOL ¥V3A aHo




oo

—

1 — N

[3 - i |

61

N —

9l

1
—_——— e
1

gt 8l [

A
3

IVILNIA1 ANOD MOQ

461

W9l

402 W6l 49

L_HSl

451

Wal

402_wgl

00¢

007

00l

0

1043U07

(Aep/bs/bw) sdnoig asoq

us| |omMs

us| [OMS -

INOUS PUNOJE ANy PAJIO|ODS{p YS|pPpod -

- sJdej

jeouay]

U3304q JO UD||OMS - 3NOUS

diy dJeau

eade Ade||ixe
eade |eujnbu)
uswopqe |eJljuaa

uswWopge pjlw - 3| NpPou/ssey

308U [BJJUBA - UO|SD|
3e0d J)ey ybnoud
eyoadoje

u2| |[OMS y3Inow punole eade

Yyinow punode .anj paJojods)p Ys|ppad
ajoy - o3e|ed

uafjoms/ssaosqe ~ aje|ed

abed> uy jybneo/buissiw
/3usuwubyie jo jnospaddi|o/esoo| pai(nd

ejwjeyiydoxo

: psanjdn: saeadde

|1 eq2@A2 punode piniJ ys|ppod
|BjJ43jew ysjppad ujeluod o3 sdeadde
_ © paz|lewneu}
ableyosp Jendo/esydloAloepowoayd
BOUJ0D Apno|a/A3oedo

-

- upys

Y1noy

y3oay

- $2A3

.e|xely

101ABYSG BA]S[NAUOY

£ 300¢

(96€-£81 sAeq) syjuoy 9 puodsg Bujung suojieasssqp [BR2JUILI

q¢ ai{qey

SLYY NI HSL°1L QW HLIA AGNLS ALIDIXOL ¥WV3A 3NO



PTG NG MOY

™~N N e
LandiEE S 10 )

b - -
l | -

st

£l £L 9l

- l l

461 W9l

402 W61

451 WSt 4

00¢

st

Nal 402 W8l

002 001

0€ {043u0)

(Aep/by/Bw) sdnolg ssoq

juedtgiubys Buiyion

UO|31PUOD pUNG|JOW U] Pad|y|does
peap punoy

punqgi oy

obeo uy ajeu3ysody
kum_umsu\xmvz

S§S3(J0|0D -
pa4 -
MO [3A -~ A|1aq 39M

ANJ YS|ppad ~ xeJdoyy fedjuap
40} 0} pajjew [e|sslew Ys|pped - ease |eu|nbuj|
pinlj Aiep -
9b4eyas|p ysippad/pinly ysippad - eujbey
‘ue|jomMs - (eaJe) speuog
pausppad -
PIN{J YS|ppa4 - sjusq
us||omMs -
uojsaj - 3004
Buyssiw - s|jeusoy/sooy
21304%9U -
@jnpou yoejq -
Buyssiw dy3 - 18t

"1-2300¢

(56€~-£81 sAeq) syjuoy g puodag Bujang SUO|JBALDSQQ |edjuy|)

(panujiuod) q¢ sjqey

SLY¥ NI #SL°1L GW HLIM AGNLS ALIDIXOL YV3A INO



ONE YEAR TOXICITY STUDY WITH MDL 71,754 IN RATS

Table 4

No. of Rats Exhibiting Convulsions During Recovery Phases

6

100 mg/kg/day

200 ‘mg/kg/day

300 mg/kg/day

M F M F M F
mo. treatmentZ - - k10 6/1b - 9/10. 9/10 -
1.mo. recovery> - - 710 4/9  9/10  9/10
"2 mo. recoveryE- - - 2/10 1/9 9/10 7/10
3 mo. recovery—b- - - 0/10  0/9 3/10 L4/10
Number remaining - - o/5 0/ 3/5 /5
4 mo. recoveryh - - 0/5 o/k 0/5 0/5
12 mo. treatment™ 3/10  1/10  10/i0  10/10 - -
3 mo. recoverys 2/10  1/10 k79 . 910 - -

lojo

Number based on routine observations

_ Number obtained following single daily stimulation over a
one week period at each recovery interval.’

DOW CONFIDENTIAL
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Numerical Summaries of Histopathologic Findings *

Table A

Location

Evaluation Periods

Dose Groups
{mg/kg/day)

S

ik Months

Six Months Plus
Three Months Recovery

Twelve Honths

Three Honths Recovery

Twelve Months Plus

No. with Microvacuoles

No.

Exami

ned

Average *%
Severity

No. with Microvacuoles
Mo, Examined

Average
Severity

No. with Microvacuoles

Average

No. Examined

Severlty

No. with Microvacuoles

Average

No. Examlned

Severity

Cerebe | {um

30
100
200

300

0/20
0/10
10/10
18720

20/20

I

b wcecmmmcmaeil i mr e re e nn e e

(]

"

0

foeaneeee

1.6

1.56

/10

boscremcecc e s

0/10

R Y T T T upauppuenpyn Y

LYa M 1.0

12/20

5/20 1.2

0/9 [}

10/10

2/20

. 8/15

R D et Mttt b

6/24

0/19 0

-

Reticular Formation

30

S -

200

0/20
0/10

¥/10

12/20

10/20

100

0/10

0/10

0

llplla||||ll|n|l||lll0||||l||||||r#

14/15
20/2h

it Ll LY ISuatpR I S

[

0/20 0

B aly X T Vo

0/9

-]

0/20
719

Optic Tract

0/20
0/10
0/10

8/20

017

0/20
0/10 0
2/15 1.0

10/24 1.10

N

0/20

0/9

0/20

0/19 0

Hippocanpus

1.0

1.0

0/10

0/10

0/17 0

11/20 1.27

el LT LT Y [P DTS S R

5710 1.2

0/20 °

0/9 0
0/20 0

215 1.0

2/24, 1.0

Rt T T EL TN

0

# See Table B, Appendix A for the raw data listings used to calculate these summaries,

the brain on which histopathologic evaluations were made.

Average severity of ubserved lesions was calculated using data only from animals with

1

Table B also provides raw data listings for the other six areas of

lesions (i.e., zero values were not Included in the mean). .
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ONE YEAR TOXICITY STUDY WITH MDL 71,756 IN RATS
Table 11 ) ' e
Incidence and Severity of Braln Vacuolation

; IS » 4%;@ mo, treatment 6 mo, treatment
6 Months treatpmnt L *+ 3 mo, recovery + 6 mo, recovery
Control 30 100 200 300 200" 300, 200 oo, ' '
. Grade oM TOF  &on 5F | SH " GF| 104 10F ION 10F || SH  &F SM  SF)y SM F*"] S 5
noﬂmvu__mn vacuolation 0 16 1o 5 5 - - 2 - - - 5 5 5 5 5 1 4 5 - .
1 - - - - 3 2 3 6 5 7 - - - - - - 1 -
2 - - - - 1 3 5 3 5 3 - - - - - - - -
3 I L T O S R O | R
Reticular formation vacuolation 0 1o 10 5 512 413 5|4 g 5 5 (5 s5(ls 4 |5 5
1 - - - - 3 - 4 3 5 2 - - - - - - - -
2 A A T (A SR T | ISR U | R
3 - - - - - ! - - - ! - - - - - - - -
Optic tract vacuolation . w 10 10 5 5 5 5 m m 3 w 5 5 5 5 5 4 5 5
- - - - - - U - - - - - - - -
2 S e Pt AL PSRRI § ISR U § S B
3 R R A IR N R 2 | AT D | R
Thalamic vacuolation ; 0 10 10 5 5 5 5 W . w m w 5 5 5 5 5 Yy 5 5 K :
— - - - - -~ - - - - - - - - -
2 R R B LI A N T 1 I DU | I B,
Hypothalamic vacuolation .0 10 10 ] 5 5 5 W 10 M w 5 5 5 5 5 4 5 5
. — - - - - - - - - - - - - - - -
2 SR T I I S N (N | (PSSR DU | I B
Collicular vacuolation w 10 10 5 5 w S M. m 10 W 5 5 5 5 5 L] 5 5
Anterior noar_mmcﬂm vacuolation 0 10 10 5 5 5 w w W w .m 5 5 [ 5 5 .: 5 5 .
1 - - - - - - - - - - - - -
i 2 - - - - - - 1 - 1 3 - - - - - - - - .
Columns of fornix vacuolation 0 o 10 5 5 5 518 10 (8 8 5 5 5 5 5" 4 5 .5 .
. : 1 - - - - - - s - - - - - - - - - - -
) 2 A R e - 1 2 = = - - - - ‘
3 A R L SRR R BTN | RS I | A o N, '
Hippocampal vacuolatlon 0 10 10 5 5 5 b 9 10 (10 10 5 5 5 5 5 ] 5 5
1 A R B L IR | R R I B
Cerebral peduncle vacuolation 0 10 105 5|5 5 (10 10 10 10 5 5|5 sls uls 5
* An addlitlonal rat died on study, not Included in count '
- g :
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ONE YEAR TOXICITY STUDY WITH HDL 71,754 IN RATS
Table 11 (contlnued)

lncidence and Severity of Brain Vacuolation ot

. 12 mo, treatment

12 Month Treatment . + 3 mp, recovery
Control 30 100 ) 200 . 300 Control 30 100 200
Grade 7M 10F] TOM JOF| SH  SF | 7# oF W 15F|| ToW_TOF | LM __GF | TOM JOF | 9W _10F
Cerebellar vacuolation 0 7 6 5 3 - - b 3 8 10 8 7 b 5 (10 819 10 '
T < 4l h kl2 3|3 s5|v sfpv o 3|- -} 24~ -
2 - - - 3 i - - - - - 1 - - - - - - -
3 - by 2t 2t -l - -ty =f- -
Reticular formation vacuolation 0 6 9 9 S ! \ - 1 ! 3 k1w 10 b s {10 10 8 10
1 7 ol vl 215 ef86 My~ -} - -4~ -}V -
2 S - 2 - } 1 2 1 - - - -] - =1~ -
3 R e R T T T A | B T I T ST B
b J e T I T AT | B N e e B
Optic tract vacuolation 0 7 1010 10 5 5 S 8 6 810 10 4 5 {10 10§ 9 10
i A B e T I T 2 | I R A
2 - - - - - - - - 1 - - - - - - - - -
Thalamic vacuolatlion 0 ; 10l10 w/|s s |7 8 {9 1sffe 104 510 d0oj9 10
Hypothalamic vacuolatlion 0 7 10|10 10 5 5 7 8 g 15410 10 4 s |10 10 9 10
1 - - - - - - - - - - - - B - - - - -
N - - - - - - - - - - - - - - - - - -
Collicular vacuolation 0 7 1o |0 10 5 b 7 8 9 15 }j10 10 b s {10 .10 9 10
! e e T I | AR T NI R
Anterior commissure vacuolation 0 7 o (10 10 3 5 7 8 9 15 {10 0 b s j10 10 g 1o
. _ - - - - N - - - - - - - - - - - - -
Columns of fornix vacuoiation 0 7 10 {10 10 c 5 7 8 8 4 |{1o 10 4 s {10 10 9 10
1 - - - - - - - - ! ] - =} - - - - -
Hippocampa) vacuolation [¢] 7 10 5 ] 3 2 7 6 7 15 110 10 |4 5 {10 1o 9 1o, -
) - - 3 5 ] 3 - 2 2 - - - - - - - - -
2 e - T e R N | I AT T T B T
Cerebral peduncle vacuclation ] 7 10 |10 1o 5 5 4 8 6 il 10 -} b 5 [0 10 9 10
. 1 - - - - - - H - i - - - - - - - - -
2 - - - - - - 2 - 2 1 - - - - - - - -
. -~
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Table 12

- —308¢=88
ONE YEAR TOXICITY STUDY WITH MDL 71,75k IN RATS '

Incidence of Eosinophilic Spheroids and Mineralized Bodies2

6 mo.
6 mo. + 3 & 6 mo. rec.
12 mo.

12 mo. + 3 mo. rec.

6 mo. )
6 mo. +3 & 6 mo. rec.
12 mo. ’

12 mo. + 3 mo. rec...

6 mo.
6 mo. + 3 & 6 mo. rec.
12 mo.

12 mo. + 3 mo. rec.

100 mg/kg - 200 mg/kg 300 mg/kg
* ES MB ES MB ES MB
MALES
0/5 0/5 2/10  0/10 1710 0/10
- - 5/10  7/10 9/10 2/10
2/5 2/5 L/7 /7 L/g 0/9
6/10 7710 8/9  2/9 - -
FEMALES
" 0/5 0/5 2710 2/10 /10 0/10
- - 5/9 1/9 /10 1710
1/5 0/5 3/8 0/8 9/15  1/15
2/10 1/10 5/10 3/10 - -
TOTALS
0/10 0/10 L4720 2/20 2/20 0/20
- - 10/19 8719 * 13/20 3/20
3/10 2/10 7/15 1/15 13/24 1724
8/20 8/20 13/19 5/19 - -

ES
MB

a

eosinophilic spheroids
mineralized bodies

— does not include animals dying on study

DOW CONFIDENTIAL
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TWO YEAR CARCINOGENICITY STUDY IN RATS

A) Dosage

50/sex at 0, 50, 100, or 150 mg/kg/day, in diet

Strain: Long Evans.

Lot # 71,754-49 (days 1-679)
' 71,754-79 (days 673-736)

- B) Resuits

1) Observed signs

a)

b)

c)

Convulsions (not further described) seen at all doses (See attached
figure). Incidence and time of onset were D-R. Overall incidence 3, 26,
and 60% at LD, MD, and HD, resp. Not seen until 6 months at MD and

_ HD; only seen near the end of the study at LD.

* Although apparently not considered drug-related by the sponsor, 5 LD .

and 6 HD rats were "unable to move hind quarters". Earliest occurrence
day 167. Duration per animal ranged from 1 to 21 days. Most affected
animals died or were sacrificed in poor condition; thus reversibility was
not established. Sections of lumbar spinal cord from some of these rats
(3 LD and 4 HD) were examined histologically; all were said to be
negative except for 2 HD; one of these showed "occasional vacuole
present appears to be the result of artifactual leaching of myelin during
processing" and the other showed "considerable postmortem autolytic
changes including multifocal vacuolar changes of the white matter.” It is
difficult to evaluate these findings in the absence of similarly examined
confrols. Sciatic nerve, which was routinely examined histologically in
most animals in the study, showed no drug effect.

- Nothing was stated regarding routine palpation for masses.

2) Mortality

30%.

No drug effects. (See attached figure). Overall mortality rate was about



NDA 20-427

3)

. -

5)

6)

7)

8)

42
Bodyweight

D-R decrease at all doses. See attached figures. Terminal weights, as
% of control, were said to be as follows (aside from attached graphs, no group
or individual data shown):

.M E
LD 94 92
MD 85 o1

HD i} 70 80
Foodvconsumption N
D-R decrease at all doses; see attached figure. (No other data shown).
Hematology
(Donevin 10/sex/group at termination)

a) . Slight, partly D-R increase in RBC, Hb, and Hct in all M groups. No
very high individual values.

b) Other parameters measured: WBC, differential, platelets
Blood chemistry
(Done in 10/sex/group at termination)

a) Fasting glucdse-equivocal , slight non D-R increase in all F groups. No
very high individual values

b) Ca slightly decreased in HD M. No very low individual values.

) Other parameters measured: ALT, AST,' AP, total bilirubin, total protein,
albumin, A/G, Pi, Cl, BUN.

Organ weights
Apparently not done
Gross pgthology
a) The incidence of infarctions/scars in kidney was slightly increased at MD

and HD at termination; this was not seen among premature deaths and
was not associated with any drug-induced histopathology in kidney.
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b) The incidence of large and hemorrhagic pituitary was decreased in all F
groups, D-R. There was also a trend toward a slight decrease in
skin/subcutis nodules/masses in all groups of both sexes, D-R.

9) Microscopic pathology
(Routine exam done at all doses)
a) Non-neoplastic lesions.

- 1) ~“The only clearly drug-related increase was in brain, -consisting of - =
vacuolation, eosinophilic spheroids, and mineralized bodies, as
seen in previous studies. All doses were affected. The
distribution and incidence of these findings is shown in the
attached table. (Note that the table does not indicate severity,
and thus might obscure some of the drug- and dose-

_relationships. For example, a spot check of the severity of
cerebellar vacuolation in F indicates the least severity in the
control group, thus indicating a drug effect which is not apparent
from the table. The sponsor did present figures [attached]
showing mean severity grades at termination for cerebellum and
"all sites"; these figures confound incidence and severity in that
animals without vacuoles were apparently given a grade "0"
which was averaged in with severity grades in affected animals;
however, taken as some overall measure of drug effect it does
indicate an effect at all doses. although not dose-related; however
the lesser effect at HD is associated with the appearance of
other lesions [mineralized bodies and eosinophilic spheroids],
which did occur in a D-R fashion and are probably indicative of a
residual, permanent change.)

The sponsor stated that "compared to the results of the previous
one-year study, the combined severity grades of vacuolation for
"all sites'...appeared to be slightly greater after two years of
treatment” and that "this appeared to be due to the slightly more
widespread distribution of the vacuolation after two years as
there was no noticeable difference in severity at any individual
site". The sponsor also noted that, as in the one year study, the
cerebellum was the most severely affected area of brain.
Regarding the mineralized bodies, it was stated that, in
comparison to the one year study, the incidence after 2 years
was "somewhat higher", and that "the impression was that they
were somewhat larger and more widespread, at least at the
highest dose".

2) As also shown in the attached table, there was no drug effect in
sciatic nerve.



NDA 20-427

b)

44

3) The incidence of pituitary hemorrhage was decreased at all
doses, D-R.

Neoplastic lesions

No drug-related increases. The incidence of pituitary adenomas was
decreased at all doses, D-R. The incidence of total benign and total
malignant tumors was also decreased, but not always D-R. (See
attached table). :
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CARCINOGENICITY STUDY OF RATS TREATED WITH VIGABATRIN

Plate 4 o -

Survival Rate

.Hales
n [ A
-
A\
}i, l_..J | S U N N | 1o+ vy 4 poot b i b 1 L1 1 i
2 3 4 5 6 7 8 o 10 it 1213 1415 16 17 18 19 20 21 22 23 24 25
Months ¢
Females
*O-H— T g 1
L ¥ ,‘;é T o
Zet
- —15
—a
g O Control
X 50 -mg/kg/day
8 A 100 mg/kg/day
X 150 mg/kg/day
L
N
I [ TR S T T | O D T B | | S NN QR WY PR SR
5

[} : A 1 .
¢ 7 8 g 10 1t 1213 1415 16 17 8 1320 21 22 23 24 25
' HMonths
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CARCINCGENICITY STUDY OF RATS TREATED WITH VIGABATRIN Seoe=d;

) Plate 1 '_ ’ <=
MALE MEAN BODY WEIGHTS (GMS). -

O CONTROL

X 50 MG/KG/DAY

A 100 MG/KG/DAY
1190.9 ¥ 150 MG/KG/DAY
900.9 -

700.0 -
w- - =
=
o

500.9 A

300.9 -

B R e e —

‘ -1 70 150 230 310 | 380 470 550 630 710 790

TIME (DAYS)
- PALE MEAN FOOD CONSUMPTION
25.91

_ ]

S 22-91

~

-

e

~ 13 94

%]

£

5 4

14.04
it ————————— —
R T 150 233 310 390 473 550 ' €30 @ 7j0 | 790
TIME (DAYS)
5094 MALE MEAN ACTUAL DRUG CONSUMPTION
209.91
= 15% a2 *?*eagjﬁxgﬂeekdﬁ;K}‘ﬁgﬁK\*_*Lﬂsﬂeae*rﬁsﬂka(;{)‘ﬁﬁﬁ&éﬁ
a
~ E
2
X163 94 Aa—ad *)Q\zr-&"L*er*“~1s—4-qg—Ak-ékws—J*"r"\\s’Akﬁb
é W—Q
0.9 4 HHW%WW
| - T T T T T T Ty T T T T T

-10 70 150 230 310 | 390 a7 5z0 530 Tio 90
: TIME (DAYS)



CARCINOGENICITY STUDY OF RATS TREATED WITH VIGABATRIN . g

PlatekZ
FEMALE MEAN BODY WEIGHTS (GMS)

® CONTROL
X 50 MG/KG/DAY
A 100 MG/KG/DAY
1108.0 - % 150 MG/KG/DAY
990.0 4
700.Q -
12} p
=
(&)
500.0 4
300.9
100.0 " 790
TIME (DAYS)
39.9 1 .
FEMALE MEAN FOOD CONSUMPTION
25.04
> i
-
S 22-9
~
[ -
=
18
N i8.94
1
z
s g
14-04
10 QJ r T T Y T T T T v‘ T T T T T T T T T T T 1
-10 70 150 239 310 390 470 550 630 710 799
. TIME (DAYS)
250.9 - ) FEMALE MEAN ACTUAL DRUG CONSUMPTION
200.9 4
:‘50.0_ MWW
< i
(&)
X
~N09-94 W
O
E i .
R I i e i L e LN VIEV VS LV VRV
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-ig 70 150 230 e 390 470 550 630 7io 790

TIME (DAYS)
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