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GABA Receptor Functions in the Central Nervous System
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GABA (y-aminobutyric acid)®] A5AZ
U = GABAS FEE &Po=N ZHo]
THE AL GABAS 7|5 GABAFTEA
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Fig. 1. Two classes of neurotransmitter actions (cited reference 2.p 133) A.
1. direct gating of an ion channel is mediated by a transmitter
receptor that is part of the ion channel. 2. These receptors are
composed of four(or five) subunits, each of which contains four or
five membrane-spanning a-helical regions (eg.,GABAAs receptor).
B. indirect gating is mediated by a second messenger that couples
the receptor to the ion channel (eg., GABAgp receptor). 1. The
receptor activates a GTP-binding protein(G-protein), which in turn
activates a second-messenger cascade that modulates ion channel
activity. 2. The typical receptor is composed of a single protein
with seven membrane-spanining a-helical regical region that bind
the ligand within the plane of the membrane.

Table 1. Neurotransmitter and Their Biosynthetic Enzymes

Transmitter Enzymes
Acetylcholine choline acetyltransferase
Biogenic amines
Dopamine tyrosine hydroxylase
Norepinephrine tyrosine hydroxylase and dopamine B-hydroxylase
Epinephrine tyrosine hydroxylase and dopamine B-hydroxylase
Serotonine trytophan hydroxylase
Histamine histidine decarboxylase
Aminoacids
GABA glutamic acid decarboxylase
Glycine general metabolism
Glutamate general metabolism
Peptides trypsin-like and carboxypeptidase B-like enzymes
Enkephalins
Cholecystokinin

Pituitary peptides
Hypothalamic releasing factors
Substance P
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W2 f9le] S7hste] Mo di=s doA 2174
AlZitt ol GABAS] 7G5S ASAI7I=
< = YAPARA 2L T F e olF o

277} Benzodiazepine(©]3d} Bz), Pheno-
barbital(¢]3} Pb)o]al GABAxZ&A|°| allosteric
modulation® 2 AF-g3ste] Axete] IEFE fdst
3 AAAAE AZY GABAc-FEAE 7 2
19861 JohnstonEVe] zletsl 44x 2 F2 2 3%
B0 gt R ¥sn GABAATEA ZEAQ bi-
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Table 2. Evidence for Role of GABA in Epilepsy

1. GABA/benzodiazepine receptor is an important site of action of benzodiazepine and barbiturate

anticonvulsants

2. GABA agonists suppress seizures and GABA antagonists cause seizures in vivo and vitro
3. Drugs that raise endogenous levels of GABA(eg, vigabatrin, a GABA-transaminase inhibitor) are

convulsants

4. Drugs or conditions that inhibit GABA synthesis(pyridoxine deficiency, isoniazid) can cause seizures

5. Genetic and acquired models of epilepsy have abnormalities in biochemical markers for GABAergic

synapses

6. Brain tissue from epileptic patients has abnormalities

in GABA/benzodiazepine receptors, as

demonstrated by receptor autoradiography and positron emission tomography

" cited reference 3.
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Fig. 2. Schematic diagrams of NMDA (major exci-
tatory) and GABAa(Major inhibitory) recep-
tors (cited reference 3, p90). Each receptors
have several binding sites for agents that
can modulate the efficacy of the primary
ligand(glutamate and GABA). glycine: en-
hance the action of glutamate. phenyclidine
binding site! noncompetitive inhibition of
glutamate action. polyamine binding sites:
agonistic or antagonistic. Mg and Zn: chan-
nel Dblocking effect. benzodiazepine and
barbiturates: enhance GABA function, pic—
rotoxin: blocks chloride flux. B-carbolines:
agonist or antagonist.
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Fig. 3. GABAA receptor channels have multiple bin—

ding sites for drugs to regulate GABA-evoked
current flow.(cited reference 3, pl117)
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