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Failure of denervation to influence the high
affinity uptake of choline by sympathetic
ganglia
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The transport process responsible for the uptake
of choline in the central nervous system possesses
high and low affinity components (Yamamura &
Snyder, 1973; Haga & Noda, 1973; Neal & Gilroy,
1975) and there is some evidence that the high
affinity choline transport process may be
associated with cholinergic nerve terminals (Kuhar,
Sethy, Roth & Aghajanian, 1973).

In the present study we have attempted to
obtain further information on the possible
association of the high affinity choline uptake
process with cholinergic nerve endings by com-
paring the kinetics of choline uptake in normal
and denervated ganglia.

Superior cervical ganglia were dissected from
anaesthetized rats, de-sheathed, and then in-
cubated for various times at 250 C in Krebs
bicarbonate Ringer containing [3H I -choline
(1 ,uCi/ml). The ganglia were then dissolved in
Soluene (Packard) and the radioactivity deter-
mined by liquid scintillation counting. Unilateral
decentralization of the ganglion was performed
under halothane anaesthesia 12 to 17 days prior to
excision of both ganglia.

Ganglia accumulated radioactivity when
incubated with [3H]-choline (1.8 x 10- M). This
uptake was almost linear for 60 min at which time
a tissue: medium ratio of approximately 9 was
achieved. The effect of choline concentration on
the uptake was studied over a concentration range
of 0.2 to 600 gM. Since preliminary experiments
indicated that uptake was linear over this
concentration range for at least 20 min, incuba-
tions of this length were used to obtain estimates
of the initial velocity of choline uptake. The
kinetic data indicated that the uptake process for

choline in ganglia was saturable and, as in brain,
could be resolved into a high and low affinity
process, with apparent Km values of 2.1 Mm and
43 AM respectively. The uptake of choline at both
high and low concentrations was unaffected by
denervation of the ganglia and a paired comparison
of ganglia (7 pairs) at the lowest choline
concentration (0.2 Mm) revealed no significant
difference between the choline uptake in de-
nervated ganglia and the contralateral controls
(Tissue; medium ratios = 3.20 ± 0.23 and
3.68 ± 0.31 respectively). It is unlikely that this
result was due to failure of the denervation since
ganglia were taken to be denervated only if there
was obvious ptosis and a failure of the palpebral
fissure to respond to bipolar stimulation (2 Hz,
0.5 ms, 30 V) of the preganglionic nerve stump.
Denervated ganglia in the same series, showed
greatly reduced ChAc activity. Furthermore,
stimulation of denervated ganglia regionally
superfused as described by Bowery & Tulett
(1975) failed to increase the efflux of radioactivity
from the soma although similar stimulation of
control ganglia caused large increases in the release
of radioactivity. These results imply that in ganglia
the high affinity choline uptake process is not
restricted to cholinergic nerve terminals.
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