
of GABA to receptors (Dray and Bow- 
ery, Olsen et al.). On the other hand, 
GABA binding is consistently increased 
after freezing and thawing and after 
treatment with Triton X-100 (Enna, Lloyd 
and Dreksler, Olsen et al.). Accord- 
ing to Johnston and Kennedy, these 
procedures remove an endogenous in- 
hibitor, probably phosphatidyl ethanol- 
amine (though in even more recent stud- 
ies by Costa and his colleagues, the in- 
hibitor appears to be a protein, which is 
competitively antagonized by benzodiaz- 
epines). If the activity of receptors can 
be modulated by such endogenous fac- 
tors, we have an intriguing, "new" mode 
of regulating the efficacy of synaptic 
transmission. 

GABA probably also plays a signifi- 
cant role in primary afferent depolariza- 
tion. As Curtis points out in his detailed 
review of "pre- and non-synaptic" ac- 
tions, it seems that GABA receptors are 
present on all neurons, in both the pe- 
ripheral and the central nervous system. 
Since GABA also appears to be released 
by between a quarter and a half of all 
nerve endings in the brain, it may well be 
the most important single transmitter in 
the vertebrate nervous system. 

It is surprising that so few studies of 
GABA uptake have been set in the wider 
context of cellular mechanisms of neu- 
tral amino acid transport; according to 
the generally accepted Schultz-Curran 
scheme, amino acids are taken up in con- 
junction with sodium ions and the ef- 
fective driving force is the sodium elec- 
trochemical gradient. Even the thought- 
ful discussion of GABA transport by 
Levi et al. fails to take this into consid- 
eration. The essential role of the mem- 
brane potential is explicitly stated only 
by Henn et al., in a report on glial mech- 
anisms of GABA uptake. Two other fea- 
tures that may be of functional signifi- 
cance are largely ignored: the uptake 
process is potentially electrogenic and 
may be reversible when the electrochem- 
ical gradient is reversed. 

The excitatory amino acids, glutamate 
and aspartate, are now receiving almost 
as much attention as GABA and glycine 
(Aprison and Nadi contribute a full re- 
view of glycine as a transmitter in the 
spinal cord and medulla). According to 
Fonnum, all efferent pathways from the 
cerebral cortex probably operate by re- 
leasing glutamate. Storm-Mathisen be- 
lieves that several hippocampal afferent 
and efferent pathways release glutamate, 
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Several papers discuss the mode of re- 
moval of glutamate released by activity 
(Berl and Clarke, Van den Berg et al., 
Hamberger et al., and Bradford et al.). 
The removal may occur principally by 
uptake into glial cells, where glutamate is 
transformed into glutamine. As an in- 
active agent, glutamine can be safely re- 
leased to the extracellular fluid (includ- 
ing the cerebrospinal fluid), from which 
it is taken up by nerve endings as re- 
quired for reconversion to glutamate or 
GABA. There is a clear parallel with the 
recycling of acetylcholine via choline 
at cholinergic junctions. Each system 
seems to play its own variation on the 
general theme. In this instance, the en- 
zyme that converts the active transmitter 
into the inactive intermediate is localized 
in glia instead of being present at the re- 
ceptor surface. 

As is reemphasized here by Bradford 
et al., amino acid transmitters appear to 
be released from a cytoplasmic pool in 
nerve endings rather than via vesicles. 
One hopes that the experts on vesicle ki- 
netics will take note of this challenge to 
the hypothesis of vesicular release and 
generate some much-needed morpholog- 
ical evidence bearing on vesicle turnover 
at central synapses. 

Although the book has been put to- 
gether commendably quickly, much of 
the material is likely to be of only ephem- 
eral value. Few of the papers are com- 
prehensive reviews, and some impor- 
tant topics-notably electrophysiological 
studies of mechanisms of action, particu- 
larly the puzzling and contradictory re- 
sults obtained with excitatory amino 
acids-are hardly covered. The price of 
the book surely puts it beyond the re- 
sources of most investigators. But as a 
useful source of up-to-date information 
and references it should be made avail- 
able in libraries. 

K. KRNJEVIC 
Department of Physiology, 
McGill University, 
Montreal, Quebec H3G I Y6, Canada 
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