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SUMMARY: During the past decade a 
number of reports have appeared suggest­
ing that alterations in GABAergic trans­
mission may play a role in the symptoms of 
a variety of neurosychiatric disorders 
(Enna, 1980; Enna and Maggi, 1979). In 
the present communication, some of the 
evidence supporting this contention will be 
briefly summarized and reviewed. 
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sons d'analyser /'evidence a eel effet. 

From the Departments of Pharmacology, Neurobio­
logy, and Anatomy, University of Texas Medical 
School at Houston. 

Reprint requests to S.J. Enna, Department of 
Pharmacology, University of Texas Medical School, 
P.O. Box 20708, Houston, Texas, U.S.A. 77025. 

NEUROLOGICAL DISORDERS 

Because GABA appears to be an 
important, if not the primary, inhibi­
tory neurotransmitter in brain, it is not 
surprising to find biochemical, physio­
logical and behavioral data indicating 
that activation of the GABAergic 
system may be efficacious in the treat­
ment of epilepsy (Meldrum, 1975). In 
addition, a significant loss of GABA 
neurons has been noted around the 
seizure foci in monkey cortex after 
application of alumina gel (Ribek et 
al, 1979) and the GABA content of 
brain biopsy specimens from humans 
with focal epilepsy is reportedly 
reduced (Van Gelder et al, 1972). 
Furthermore, a significant reduction 
in cerebrospinal fluid GABA content 
has been found associated with 
myoclonic epilepsy (Enna et al, 1979). 

Probably the strongest evidence 
linking GABA to neuropsychiatric 
diseases has been obtained from 
studies on extrapyramidal disorders. 
Thus, with regard to Huntington's 
disease, numerous laboratories have 
reported finding a decrease in GABA 
containing neurons in the basal 
ganglia and substantia nigra of the 
Huntington brain (Perry et al, 1973: 
Enna et al, 1976b). In addition GABA 
receptor binding is also altered in 
postmortem brain samples obtained 
from Huntington patients, being in­
creased in some regions (substantia 
nigra and cerebellum) (Enna et al, 
1976a; Lloyd and Davidson, 1979) and 
possibly decreased in the corpus 
striatum (Enna et al, 1976 a & b; Lloyd 
et al, 1977b). Furthermore, cerebro­
spinal fluid analysis has revealed a 
decrease in the GABA content of this 
fluid (Enna et al, 1977). In addition, a 
recent report suggests that administra­
tion of GABAmimetics may be of 
benefit in treating the symptoms of this 
disease (Bartholini et al, 1979). 

GABA has also been implicated in 
Parkinson's disease since extrapy­
ramidal glutamic acid decarboxylase 
(GAD) activity, and GABA content, 
are significantly reduced in untreated 
patients (Hornykiewicz et al, 1976; 
Laaksonen et al, 1978). In addition, 
while GABA receptor binding is un­
altered in most regions of the Par­
kinson brain, there is a significant 
decrease in this receptor in the 
substantia nigra, probably as a result 
of the loss of dopamine cells in this 
brain region (Lloyd et al, 1977a; 
Reisine et al, 1977). To date, however, 
attempts to treat this disorder by 
increasing brain GABA activity have 
proven unsuccessful (Barbeau, 1973). 

Another neurological disorder that 
has been investigated is Alzheimer's 
disease, the most common form of 
presenile dementia. The results of this 
study indicate that there are regionally 
selective decreases in the number of 
GABA receptors in postmortem brain 
samples (Reisine et al, 1978). Speci­
fically, both the cerebral cortex and 
corpus striatum had fewer GABA 
receptors than age-matched controls, 
whereas the hippocampal GABA 
receptors appear intact. This apparent 
loss of GABA receptors is undoubt­
edly related to the characteristic neu­
ronal degeneration found in this 
disorder. However, it is impossible to 
predict which, if any, of the symptoms 
of Alzheimer's disease are primarily 
related to this apparent loss of GABA 
receptor sites. 

SCHIZO-AFFECTIVE DISORDERS 
Evidence relating GABAergic dys­

function with the symptoms of schizo­
phrenia and affective illness is, at this 
time, mostly indirect and highly 
speculative (Roberts, 1972: Maggi and 
Enna, 1980). With regard to schizo­
phrenia, it has been hypothesized that 
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since GABA exerts an inhibitory 
influence on mesolimbic dopamine 
neurons, the apparent dopaminergic 
overactivity in this brain area may be 
due to an underactive GABA influence. 
Even if this is not the case, it has been 
reasoned, GABAmimetics, by inhibi­
ting this dopamine pathway, may be 
effective in this disorder. 

Attempts to experimentally link a 
GABA abnormality to schizophrenia 
have so far met with little success. 
Thus, GAD activity is unchanged in 
schizophrenic brain (Iversen et al, 
1979), and no alterations have been 
reported in the cerebrospinal fluid 
content of GABA and cerebral cortical 
GABA receptor binding (Lichtshtein 
et al, 1978; Bennett et al, 1979). In 
addition, treatment of schizophrenia 
with "GABAmimetic" agents has yet 
to yield positive results (Tamminga et 
al, 1978). 

As opposed to schizophrenia, there 
is a scientific evidence, albeit indirect, 
linking GABA with affective illnesses. 
Thus, lithium, an ion known to be 
effective in treating manic-depressive 
psychosis, affects both GABA uptake 
and release in vitro (Snodgrass et al, 
1973; Katz et al, 1969) and, when given 
chronically, causes regionally selective 
changes in brain GABA content and 
GABA receptor binding (Gottesfeld, 
1976; Maggi and Enna, 1980). While 
much further work is necessary to 
prove that these effects are primary 
and, beyond that, that a GABA 
abnormality is causative in this dis­
order, it is conceivable that some of the 
actions of lithium are related to an 
alteration in GABA function. 

GABA T H E R A P Y 

The approaches which have been 
taken to develop GABAmimetic agents 
include the synthesis of drugs which 
inhibit the metabolism of this amino 
acid, thereby increasing brain content 
and, presumably, the functional activity 
of GABA. Also, a number of direct 
acting GABA receptor agonists have 
been reported. While published clini­
cal studies are sparse, preliminary data 
has indicated that these drugs may be 
useful in a wide variety of central 
nervous system disorders (Bartholini 
et al, 1979). In addition, the recent 
availability of systematically active 

GABAmimetics has spawned a num­
ber of preclinical studies, the results of 
which may better define the therapeu­
tic, and side effect, potential of these 
agents (Ferkany et al, 1980; Ferkany 
and Enna, 1980). For example, recent 
reports have indicated that chronic 
administration of GABAmimetics leads 
to GABA and dopamine receptor 
alterations in the basal ganglia as well 
as changes in cholinergic activity in 
this brain region. From these and 
other results it may be predicted that 
long-term GABAmimetic therapy may 
be of benefit in disorders charac­
terized by an overabundance of nigro-
striatal dopamine activity (Hunting­
ton's disease) but may be of no value, 
and perhaps may exacerbate, the 
symptoms of disorders characterized 
by underactivity in this dopamine 
pathway (Parkinson's disease). 

In summary, while the data linking 
GABA to any given illness is still 
preliminary, the weight of evidence in 
general would seem to favor the notion 
that pharmacological manipulation of 
the GABA system should have some 
therapeutic value. Because of the 
current interest in GABA pharma­
cology, it seems likely that a more 
precise relationship between GABA 
and neuropsychiatric disorders will be 
established in the near future. 
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