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GABA receptor may present target for new ET drug therapy  
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Three decades ago, several groups showed that in persons with ET, the cerebellum uses more glucose and oxygen, 
indicating that it is more active. Ever since then, people have pondered whether tremor results from an imbalance 
between inhibition and excitation of brain cells. Because some of the medications used to treat tremor are also 
anti-seizure drugs, such as primidone (Mysoline®), and epilepsy is believed by many to result from lack of sufficient 
inhibition, researchers have wondered whether tremor might result from lack of inhibition, at least in part of the cer-
ebellum.

When one brain cell inhibits another, it most commonly releases gamma-aminobutyric acid (GABA). There are many 
types of GABA receptors. They are divided into type A and type B. GABA A receptors are actually combinations 
of five proteins: two alpha, two beta, and either a gamma or a delta subunit. There are six different kinds of alpha 
subunits, three kinds of beta subunits, and three kinds of gamma, but only one kind of delta subunit. When one 
considers that these can combine in different ways, and each combination may respond differently to drugs, the 
understanding of their actions and pharmacology can understandably be complicated.

A basic division of GABA type A receptors, however, is between those that use a gamma subunit and those that use 
a delta subunit. Gamma GABA receptors respond to benzodiazepines and have a short response to GABA. Delta 
GABA receptors are fewer, and do not respond to benzodiazepines, but are more sensitive to GABA with a longer 
lasting response. 

With that for background, let’s fast forward from the 1980s to the present.

In recent work, I found that the GABA-receptor activating drug THIP suppresses tremor in the harmaline mouse 
model of ET. THIP, also known as gaboxadol, has a high preference for activating delta GABA receptors, without af-
fecting gamma GABA receptors in routine doses. I also found that a low dose of THIP markedly suppresses tremor 
in mice. Mice with the delta subunit knocked out also fail to show tremor suppression after being given THIP.

This work suggests that selective activation of delta GABA receptors can suppress tremor. THIP is not likely to be 
useful for treating ET because it does not distinguish between the subtypes of delta GABA receptors that use differ-
ent alpha and beta subunits, and in high doses it causes sleepiness.

Through the use of drugs and strains of mice with specific GABA receptor subunits knocked out, I now aim to nar-
row down exactly which combination of delta, alpha, and beta subunits forms the receptor capable of suppressing 
tremor when activated. I believe that the identification of this receptor could lead to the development of drugs that 
specifically suppress tremor, yet might be well tolerated.
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