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• Fenfluramine demonstrated minimal anticonvulsant activity in the CKM model at the
doses tested (3-40 mg/kg, Figure 3), and no ED50 could be estimated

40

• Maximum protection was 50% at 30 minutes after an ip dose of 30 mg/kg

• This study shows that fenfluramine is most effective in inhibiting generalized tonic-clonic
seizures in the MES seizure model
• Although it inhibits focal seizures in the pharmacoresistant 6 Hz 44 mA model, it does so
at a dose that exceeds the median behaviorally-impairing dose, as measured by the
rotarod test
• Fenfluramine was without dose-dependent effect in the CKM
• Reports of anticonvulsant activity of fenfluramine:
• Fenfluramine (10 mg/kg ip) was shown to block hindlimb extension in the MES model
in rats4
• Dexfenfluramine at a dose of 5 mg/kg reduced tonic seizures and blocked mortality in
the pentylenetetrazole (PTZ)-induced seizure model5
• Silenieks et al6 reported that fenfluramine at doses of 5 to 20 mg/kg had no effect on
the MES, MES-Threshold, 6 Hz 32 mA, or 6 Hz 44 mA test in CD-1 mice. They did find
that fenfluramine showed dose-dependent inhibition of seizures in the MES test in rats
in doses ranging from 1 to 10 mg/kg, but had no effect on latency to seizure, seizure
score, or protection in the PTZ model in rats
• These published studies did not report ED50s. Furthermore, parameters such as the time
between dosing and testing varied from study to study, making it difficult to directly
compare the effectiveness of fenfluramine among the various models and between
mice and rats

Conclusions

• The three seizure models tested in this study are thought to be associated with
different types of seizures, possibly suggesting different underlying neurological
circuits that contribute to the seizure phenotype
• The MES model may provide a non-Dravet model to study the antiseizure
mechanisms of fenfluramine

Figure 3. Anticonvulsant Activity of Fenfluramine in the Corneal Kindled Mouse Model
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• No motor impairment was evident at doses tested
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(95% CI, 32-67)
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Overlapping points are slightly offset along the x axis for clarity.
*At the 90 mg/kg dose, 2 of 8 mice died before stimulation and 1 died after stimulation. At the 120 mg/kg dose, 6 of 8 mice died
before stimulation.
Fenfluramine was administered at 30 mg/kg in the time course assessment.
In the dose-response assessment, the 6 Hz 44 mA test was performed 0.5 hours after drug administration.
ED50, median effective dose; TD50, median toxic dose.
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Figure 1. Anticonvulsant Activity of Fenfluramine in the Maximal Electroshock Test
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• Fenfluramine demonstrated potent anticonvulsant activity in the MES test, with an ED50 of
2.9 mg/kg (95% CI, 1.4-5.1 mg/kg) at 4 hours post-dosing (Figure 1)
• No mice demonstrated motor impairment
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In the time course assessment. fenfluramine was administered at 10 mg/kg.
In the dose-response assessment, the MES test was performed 4 hours after drug administration.
*1 of 8 mice died at the highest dose tested, 60 mg/kg.
ED50, median effective dose.

• Fenfluramine demonstrated anticonvulsant activity in the 6 Hz test, 44 mA, with an ED50 of
47 mg/kg (95% CI, 32-67) 0.5 hours after drug administration (Figure 2)
• Motor impairment was evident at all doses tested, with a TD50 of 35 mg/kg (95% CI,
25-53)
• In the 90 mg/kg group, 2 of 8 mice died before stimulation and 1 mouse died after
stimulation
• In the 120 mg/kg group, 6 of 8 mice died before stimulation
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• Naïve male CF-1 mice (18-35 g) were purchased from Envigo
(Indianapolis, IN, USA) and allowed to acclimate for a minimum of
5 days and to the testing environment for a minimum of 1 hour prior to
initiation of study procedures
• MES testing
• Mice were challenged with a 60 Hz, 50 mA current for 0.2 seconds,
delivered through corneal electrodes to elicit a tonic-extension seizure
• An animal is considered protected upon abolition of the hindlimb
tonic extensor component of the seizure
• 6 Hz 44 mA testing
• Mice were challenged with a 6 Hz, 44 mA current for 3 seconds,
delivered through corneal electrodes to elicit a psychomotor seizure,
which is characterized by an initial stun followed quickly by forelimb
clonus, twitching of the vibrissae, and Straub tail
• Animals that failed to display all of these behaviors within 5 to 10 seconds
were considered protected
• CKM
• The corneal kindling protocol was administered twice daily,
5 days/week, for 3 to 4 weeks
• In the fully kindled state, mice experienced 5 consecutive Stage 5 seizures
• Testing progressed in 3 phases: Identification, Time Course, and DoseResponse
• Identification Phase (ID)
• Mice were treated with vehicle or fenfluramine at 3, 10, or 30 mg/kg
administered ip 0.5 or 2 hours prior to testing (n=4 per test group) of
anticonvulsant activity
• Immediately prior to assessing anticonvulsant activity, each mouse
was subjected to the rotarod test of minimal motor impairment
– A normal mouse can maintain its equilibrium for long periods as
the rod rotates at 6 rpm
– Any mouse that falls off the rod 3 times within 60 seconds was
considered “impaired”
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Figure 2. Anticonvulsant Activity of Fenfluramine in the 6 Hz 44 mA Test
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• Dravet syndrome is a severe, treatment-resistant, developmental
epileptic encephalopathy1
• In two randomized, placebo-controlled, phase 3 clinical trials,
fenfluramine administered at doses between 0.2 and 0.7 mg/kg/day
substantially and significantly reduced the frequency of convulsive
seizures in patients with Dravet syndrome2,3
• Here we report the results of preclinical investigations into the
anticonvulsant activity of fenfluramine in three murine models of acute
and chronic seizures
• Acute maximal electroshock (MES) test
• Model of generalized tonic-clonic (GTC) seizures that assesses the
ability of a drug to prevent seizure spread when neuronal circuits
are maximally active
• Acute 6 Hz 44 mA test
• Believed to model pharmacoresistant secondarily generalized focal
seizures
• Chronic corneal kindled mouse (CKM)
• Identifies the drugs that are effective in human focal epilepsy

• If the compound demonstrated anticonvulsant activity (ID, ≥50% of mice were
protected), the most effective dose was advanced to Time Course Testing
• Time Course Phase
• The anticonvulsant dose of the test compound was administered 0.25, 0.5, 1.0, 2.0,
and 4.0 hours prior to testing of anticonvulsant activity
– The rotarod test preceded anticonvulsant testing as described above
• Dose-Response Phase
• Using the information learned in the ID and Time Course phases of the study, a series
of 5 or 6 doses were tested to estimate the dose of fenfluramine that protected 50%
of the mice (ED50) in each seizure model
• Similarly, the dose that produced minimal motor impairment in 50% of mice (TD50)
was defined using the rotarod test
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In the time course assessment, fenfluramine was administered at 3 mg/kg.
In the dose-response assessment, the CKM test was performed 0.5 hours after drug administration.
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