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My Task: Provide basic 
pharmacological information to set 
the stage for thinking about 
laboratory based research to identify 
potential treatments for SLC6A1.

• Pharmacological therapy
• Gene therapy
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GABAergic Synapse

GAT GABA
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Subunit Architecture and Physiological Role 
of GABAA Receptors

Outside-out Patch Recording
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Neurosteroids
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Pharmacology of Synaptic and Extrasynaptic GABAA
Receptors

Synaptic Extrasynaptic

Benzodiazepines, zolpidem active
Neurosteroids active

Benzodiazepines, zolpidem inactive
Neurosteroids active
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Anticonvulsant Activity of Intravenous Muscimol in Rats

Muscimol GABA
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Muscimol GABA Gaboxadol (THIP)
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mGAT1 KO mouse is slightly more 
sensitive than the WT mouse to PTZ-
induced seizures

PTZ (40 mg/kg, i.p.) decreased 
observable activity in WT and
heterozygotes while causing
preconvulsive states and mild seizures in 
mGAT1 KO mice

PTZ (70 mg/kg), all WT and heterozygotes
survived with severe seizures, whereas 
mGAT1 KO mice showed severe 
seizures, and one of three died
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Elevated GABA levels in GAERS rats in ventral 
thalamus because of reduced uptake; also in 
stargazer and lethargic mice

Enhanced tonic GABA current through activation of 
extrasynaptic GABA-A receptors

THIP Induces SWDs in normal Wistar rate
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GABAB Receptors
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• Baclofen augments hippocampal γ 
oscillations and promotes pathological 
discharge in the CA3 network of chronic 
epileptic mice in a dose-dependent 
manner

• Reduced inhibition of CA3 PCs and 
enhanced presynaptic GABAB receptor 
activation

• Enhanced activation of presynaptic 
GABAB receptors leads decreased GABA 
release and consequent disinhibition
and hyperexcitability of pyramidal cells.

Chronic kainate model mTLE

Proepileptic Activity of Baclofen is Due to Disinhibition



17

Injection of Baclofen into Midline Thalamus
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The End


