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Percentage of animals not seizing treated with vehicle or OV329. Day 1 represents day 1 of 
video-EEG recording which corresponds to day 7 post-status epilepticus. Log-rank (Mantel-Cox) 
test was used to determine significance (p=0.0615).
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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]. 

Figure 1: 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 at least ~200x lower IC50 to 

GABA‐AT than vigabatrin [4,5] 
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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. GABA-AT enzyme activity was measured in the presence of OV329 and VGB using whole mouse brain 
lysates (8-12 wks). 20 µg of total protein was used for the assay with varying concentrations of OV329 & VGB. Note that the GABA-AT activity is 
inhibited in a dose dependent manner for both OV329 and VGB. Compared to VGB, OV329 seems to be far more potent in inhibiting GABA-AT in 
vitro. All data points were minimally duplicated. n=3, mean ± SEM 
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OV329 is a highly potent mechanism-based GABA-AT inhibitor, that 
increases levels of GABA within the CNS, reduces seizures in a series 
of drug-resistant seizure models and is currently being evaluated in a 
Phase I safety and tolerability study. In this report, OV329 was 
evaluated in the intra-amygdala kainate (IAK) model of mesial 
temporal lobe epilepsy (MTLE), a model for drug resistant seizures 
and disease prevention/modification. IAK is potentially a more severe 
model of status epilepticus (SE) compared to the intrahippocampal 
kainate (IHK) model and is more appropriate for assessing 
antiepileptogenic drug activity [3].

Animals received an implanted EEG electrode within the right dorsal CA1 region of the hippocampus. After a ~3-
day recovery period, injury was induced by infusion of a kainate (KA)/saline solution (260 nL, 1.5 mg/mL) in the 
basolateral amygdala. Vehicle or OV329 (40 mg/kg) was administered p.o. 1 hr post-induction of SE as 
determined by video-EEG. On the 7th day following KA administration, continuous video-EEG recordings for 36 
days (Study 1; ~5 weeks;) for all animals was initiated. A subset of animals was also evaluated during days 50 – 
65 (Study 2; 9 weeks). Seizure frequency, duration, latent period, and severity (Racine score) were evaluated by a 
blinded observer. 
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The total number of animals in the study was N=42 for vehicle and N=31 for the OV329 treated group. Twenty-seven (27) 
out of 42 mice in vehicle group had seizures after the SE onset. 13 out of 31 mice in drug treated group had seizures after 
the SE onset. The above analysis of latent period, SRS duration, severity, and frequency only includes animals that were 
having seizures during the monitoring period. Two (2) mice in the vehicle group died during the study (days 11 and 13) 
and were included only in the latent period and seizure freedom analysis. For SRS weekly frequency, mice were only 
included for the first week when they were alive. All animals were included in the analysis of seizure freedom. A. Average 
latent period (days) for vehicle  or treatment. Mann-Whitney Test was used to determine significance (p=0.8017). B. 
Average seizure duration (seconds) for each treatment group. Unpaired two-tailed t-test was used to determine 
significance (p=0.0930). C. Average Racine score of all seizures by group. Mann-Whitney test was used to calculate 
significance (p=0.0137). D. Weekly averages for spontaneous recurrent seizure frequencies over the evaluation period for 
vehicle or treatment. Two-way repeated-measures ANOVA with Sidak’s multiple comparison test was used to determine 
significance. No difference was noted at any timepoint. E. Seizure freedom represented as # of IAK mice in each 
treatment group who had seizures and those who stayed seizure free throughout the study. Significance was determined 
using Fisher’s exact test (p=0.0952). Number of mice seizing/not seizing in each treatment group was converted to 
percentage and is represented on the graph.  All error bars = SEM.

Figure 4: Average Latent Period, Duration, Severity, Seizure Frequency, and Seizure 
Freedom - Study 1

The total number of animals in the study was N=25 for vehicle and N=18 for the OV329 treated 
group. Twenty (20) out of 25 vehicle treated mice had seizures after the SE onset. Nine (9) out of 
18 drug treated mice had seizures after the SE onset. The above analysis of SRS duration, severity, 
and frequency only includes animals who had seizures during the monitoring period. Two mice in 
the vehicle and one mouse in the drug treated group died during the study and were included 
only in the seizure freedom analysis. For SRS weekly frequency these animals were only included 
for the time they were alive. All animals were included in the analysis of seizure freedom. A. 
Weekly averages for spontaneous recurrent seizure frequencies over the evaluation period for 
vehicle or treatment. Two-way repeated-measures ANOVA with Sidak’s multiple comparison test 
was used to determine significance. No difference was noted at any timepoint. B. Average seizure 
duration (seconds) for each treatment group. Unpaired two-tailed t-test was used to determine 
significance. C. Average Racine score of all seizures by group. Mann-Whitney test was used to 
calculate significance. D. Seizure freedom represented as # of IAK mice in each treatment group 
who had seizures and those who stayed seizure free throughout the study. Significance was 
determined using Fisher’s exact test. Number of mice seizing/not seizing in each treatment group 
was converted to percentage and is represented on the graph. All error bars = SEM.

Figure 6: Average Seizure Frequency, Duration, Severity, and Seizure 
Freedom - Study 2

OV329 (40 mg/kg, p.o.) was administered 1 hour after induction of status epilepticus. All seizures were verified using video-EEG analysis by a trained scientist blinded to 
treatment conditions. From top to bottom, mice were rank ordered by the total number of SRSs experienced over the observation period from lowest to highest, respectively. 
N=25 for the vehicle (A) and N=18 (B) for the OV329 treated group. Fifteen (15) out of 25 vehicle treated mice had seizures during the first 5 weeks after the SE onset, whereas 
8 out of 18 OV329 treated mice had seizures after the SE onset. Analysis of the later time points (weeks 8 and 9) showed that 14 out of 23 (two mice had died during the study) 
vehicle treated animals continued to have seizures, compared to 5 out of 18 OV329 treated ones. On the heat maps day 1 represents day 1 of video-EEG recording which 
corresponds to day 7 post-status epilepticus. Color corresponds to the number of observed seizures according to scale on the right of each figure
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Figure 2: Heat Maps of Seizure Scores  - Study 1
5 Weeks of Assessments

Figure 3: Heat Maps of Seizure Scores  - Study 2
9 Weeks of Assessments

Figure 5: Seizure Incidence of Vehicle or OV329 Treated IAK Mice 
Study 1

Percentage of animals not seizing treated with vehicle or OV329. Day 1 represents day 1 of video-EEG recording 
which corresponds to day 7 post-status epilepticus. Log-rank (Mantel-Cox) test was used to determine significance 
(p=0.0603).

• Results from studies in the IAK model suggest OV329 has potential antiepileptogenic activity following a single dose of 40 mg/kg as far out as 9 weeks after 
treatment. 

• Significant reduction in seizure severity was noted in Study 1 at 5 -weeks (Figure 4C) but was not observed after 9-weeks of assessment (Figure 6C).

• Clear trends in seizure freedom were noted with OV329 treatment, however, did not reach a significant effect in these studies (Figure 5 and 7). 

• Current understanding of the pharmacodynamic effect of OV329 suggests lower, repeated dosing can have a more pronounced effect on GABA-AT inhibition 
(See Poster #3.255), on tonic inhibition (See Poster #2.253) and efficacy in other chronic seizure models. 

• Therefore, evaluating a repeat dosing strategy to control the generation of seizures in the IAK model may lead to a more translationally meaningful outcome.  

OV329 (40 mg/kg, p.o.) was administered 1 hour after induction of status epilepticus. All seizures 
were verified using video-EEG analysis by a trained scientist blinded to treatment conditions. From 
top to bottom, mice were rank ordered by the total number of SRSs experienced over the observation 
period from lowest to highest, respectively. N=42 for the vehicle (A) and N=31 (B) for the OV329 
treated group. On these heat maps, day 1 represents day 1 of video-EEG recording which corresponds 
to day 7 post-status epilepticus. Color corresponds to the number of observed seizures according to 
scale on the right of each figure. 

Figure 7: Seizure Incidence of Vehicle or OV329 Treated IAK Mice 
Study 2
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