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Experimental Paradigm

OV329, a Next-Generation GABA-AT Inhibitor, Suppresses Hippocampal Paroxysmal Discharges Following Repeat Dosing
in a Mouse Model of Mesial Temporal Lobe Epilepsy
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Background and Rationale Methods Results

Conclusions

γ-aminobutyric acid (GABA) is the primary inhibitory neurotransmitter
in the central nervous system (CNS) and is primarily catabolized by
GABA amino transferase (GABA-AT). In patients with epilepsy, reduced
CNS GABA levels are associated with poor seizure control. Increasing
GABA levels through GABA-AT inhibition may improve seizure control.
Currently, vigabatrin (VGB) is the only FDA-approved drug that blocks
GABA-AT activity as a primary mechanism of action with proven
efficacy in seizure reduction in up to 40% of chronically treated
patients. However, clinical use of VGB in epilepsy is associated with
retinal damage in chronically treated patients, limiting its use [1, 2].
OV329 is a novel, potent inactivator of GABA-AT [3] under
development for the treatment of drug-resistant epilepsy. Here, we
assessed the efficacy of OV329 following repeat dose administration in
a mouse Mesial-Temporal Lobe Epilepsy (MTLE) model of focal seizure
where VGB has been shown to be effective [4].

OV329 shares similar mechanism with vigabatrin to inhibit GABA-AT function but is markedly more 
potent. We hypothesize that OV329 will be efficacious at lower concentrations than vigabatrin in drug-

resistant epilepsies, offering a broader therapeutic window and use potential. 

OV329 is a Highly Potent Inactivator of GABA-AT
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OV329 is the most potent inactivator of 
GABA-AT known to date with a ~200x lower 

IC50 to GABA-AT than vigabatrin 

OV329Vigabatrin

Concentration (Log M)

OV329 Vigabatrin Fold Diff.

IC50 0.29 µM 58.5 µM ~ 200
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A. Diagram showing the catabolic pathway of GABA via GABA-AT to succinic semialdehyde and succinic acid
(PLP = pyridoxal-5′-phosphate). B. Structures of vigabatrin and OV329. C. Enzyme activity was measured
using purified rat GABA-AT. Performed at Eurofins, CEREP Labs. Test compound (OV329 or VGB), GABA (9
mM) and α-ketoglutarate (9 mM) were combined with 0.8 mg/mL of GABA-AT for 60 minutes at 37⁰C in
boric acid buffer (pH 8.2). Colorimetric changes were detected using coupling reagent 3,5-diaminobenzoic
acid and measuring absorption at ~500 nm. Compared to VGB, OV329 seems to be far more potent (IC50 is
~200 fold greater) in inhibiting GABA-AT in vitro. data = mean ± SEM
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Mesial-Temporal Lobe Epilepsy (MTLE) 
Mouse Model

A. To induce seizures, mice were injected with kainate in the right dorsal
hippocampus using stereotaxic techniques. After injection, the cannula was
removed and replaced with a bipolar electrode to record
electroencephalography (EEG) in freely moving mice. B. Following injury,
epileptogenesis developed over four weeks. Mice exhibiting a hippocampal
paroxysmal discharge (HPD) rate above 20 discharges/hour but without any
generalized discharges during the validation recording [4] were selected for
randomization and enrolled into a two-phase, crossover protocol C.
Experimental design: Study was conducted in two phases with three cohorts.
Mice were dosed daily with OV329 orally (0.3, 1.0 or 3 mg/kg) for eight days
and EEG data were recorded on D1, D4 and D8. D15 & D23 shows wash out
(WO) and acute effect of OV329, respectively. On the day of recording, baseline
EEG was established by recording for 2 hours prior to OV329 treatment and 4
hours following dosing to test the efficacy of OV329. On D15, EEG was
performed for 2 hours without any drug to measure the WO effect of OV329. In
Phase 1, mice were treated with 3 and 0.3 mg/kg dose or vehicle in two cohorts
and, after a WO phase, the latter two groups were repurposed in phase 2 to
test the efficacy of 1 mg/kg OV329 in the MTLE model.

Two cohorts are 
staggered 8 days

Phase 2
Vehicle/OV329

1 mg/kg 

Phase 1
Vehicle/OV329 
0.3 & 3 mg/kg

Cohort 1/2

8 days repeat dosing WO 1 day acute

D1 D4 D8 D15 D23
EEG data analyzed EEG data analyzed

Cohort 3

8 days repeat dosing WO 1 day acute

D1 D4 D8 D15 D23
EEG data analyzed EEG data analyzed

Repeat Oral Dosing of OV329 Decreased the 
Number of Focal Seizures in MTLE Model

The number of focal seizures was significantly decreased on D4 and D8 relative to
baseline (*) or D1 (#) when mice were treated with 3 mg/kg OV329 but not with either
of the lower doses (1mg/kg, data not shown, or 0.3 mg/kg OV329) used in MTLE model.
*: p<0.05 compared to baseline (90-120 mins), #: p<0.05 compared to D1.
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Repeat Oral Dosing of OV329 Increased the 
Ictal Duration of Focal Seizures

The average duration of residual HPDs was significantly increased by D8 and further
elevated after cessation of dosing (D15). This increase in HPD durations was only seen at
the efficacious dose (3 mg/kg) but not with either of the lower doses (1 or 0.3 mg/kg).
With additional washout time (D23), the elevated baseline returned toward D1 baseline
levels. *: p<0.05 compared to baseline (90-120 mins), #: p<0.05 compared to D1.Repeat Oral Dosing of OV329 Decreased 

the Total Time in Seizures in MTLE Model

The cumulative durations of focal seizures were significantly reduced relative to either
vehicle (#) or baseline (*) when mice were treated with 3 mg/kg OV329 but not with
either of the lower doses (1 mg/kg, data not shown, or 0.3 mg/kg of OV329). *: p<0.05
compared to baseline (90-120 mins), #: p<0.05 compared to D1.

Summary of the Cumulative Duration of HPDs 
After 8-day Repeat Oral dosing  of OV329 

The total time spent in HPDs is significantly decreased after continuous administration of
OV329 (3mg/kg) for 8 days, but neither lower dose (0.3 or 1 mg/kg) was effective. The
cumulative durations of HPDs were significantly decreased by D4 and continued to
decrease through D8. Acute dosing of OV329 (3mg/kg or lower) on D23 was not effective
in reducing the duration of HPDs. Data shown is the average duration of HPDs during the
last two hours (2-4 hrs) of EEG recordings. For each dose condition, n=12. ( D1, dark blue),
(D4, orange), (D8, red) and (D23, light blue). *: p<0.05 vs Vehicle, †: p<0.05 vs D1

• Daily dosing of OV329 (3 mg/kg, PO) significantly suppressed the
number of focal seizures in the MTLE mouse model.

• Repeated OV329 (3 mg/kg, PO) treatment elicited an increase in
the duration of the residual focal seizures with concomitant
changes in the baseline EEGs, especially following cessation of
daily dosing.

• Despite an increase in the duration of residual HPDs, the total time
spent in focal seizure is significantly reduced within 4 days of OV329
(3mg/kg PO) treatment and further reduced by day 8.

• Repeat, daily dosing of OV329 is more effective in reducing the
number, hence the cumulative duration of HPDs than acute dosing. It
remains to be determined whether more frequent dosing will mitigate
the increase in duration of residual HPDs observed in this study.
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