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Preferential distribution of a net positively charged,
basic form of rat choline acetyltransferase (ChAT) at
the nerve terminal plasma membrane seems to be re-
sponsible for the efficient acetylation of choline accu-
mulated by high affinity uptake in rat brain (Atterwill
& Prince, 1978). Hydrophobic interactions (Rossier,
1977; Malthe-S0renssen et al., 1978) with the mem-
brane seem the alternative. ChAT from a variety of
species is widely reported to be activated by inorganic
salts, but the significance of this remains uncertain.
Rat brain ChAT, however, was recently reported five
times more sensitive in vitro to NaCl than to Nal
and specific activation by chloride fluxes in vivo was
suggested (Rossier, Spantidakis & Benda, 1977). We
present here further information about the response
of ChAT to inorganic salts.
ChAT activities in whole homogenates (10% w/v

in 2 mm sodium phosphate, 1 mm EDTA, pH 7.0,
0°C; treated with Triton X-100, final concentration
0.5% v/v) of rat and guinea pig cerebra and in par-
tially purified (Malthe-S0renssen & Fonnum, 1972)
samples were assayed (370) radiometrically (Fonnum,
1975) at low and high ionic strengths in homogenisa-
tion buffer and in buffer containing NaCl or NaI (150
mM). Preparations containing largely the basic,
'strongly bound' form of rat ChAT and one contain-
ing the two more acidic, 'loosely bound' forms were
separated from synaptosomal membrane (Fonnum &
Malthe-S0renssen, 1973). Squid ChAT was extracted,
purified and assayed as described previously (Prince
& Hide, 1971).

Vmax and Kcholine were smaller at low than at high
ionic strengths (O or 150 mm NaCl). ChAT activities
were increased by NaCl if the choline concentrations
exceeded 20-100 pm, but at lower concentrations,
activities were decreased. This reversal of the ionic
effect occurred at all concentrations of acetyl-CoA
tested (>7 gM) with heterogeneous preparations of
rat ChAT, the basic and acidic fractions, the single
acidic (Malthe-S0renssen & Fonnum, 1972) ChAT
from guinea pig and with the heterogeneous, highly
acidic (Polsky & Shuster, 1976) ChAT from squid.

It is also implicit in some of the kinetic parameters
for highly purified rat ChAT (Rossier et al., 1977) and
seems, therefore, an intrinsic property of the enzyme
regardless of purity, heterogeneity or charge charac-
teristics. Responses to Nal were similar to those
obtained with NaCl, but all preparations were more
unstable in the presence of Nal.

Rates of high affinity uptake of choline seem di-
rectly related to neuronal activity (Simon, Atweh &
Kuhar, 1976). If a critical fraction of nerve terminal
ChAT is sited at the plasma membrane, therefore,
variations in the local concentration of choline could
well determine the nature of the response of this
enzyme to the ion fluxes associated with nerve
terminal depolarisation.
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