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In the course of our investigations of the influence of metal ions on
synaptic transmission and acetilcholine output, we have noticed that
manganese 1ons cause a block of ganglionic transmission when added
to the fluid perfusing the superior cervical ganglion.

The experiments were performed on cats. Anaesthesia was induced with ethyl-
chloride and ether and maintained by intravenous injection of chloralose (0.09 g/kg).
The superior cervical ganglion was prepared for perfusion by the conventional me-
thod modified by Perry (1). The preganglionic trunk was stimulated through pla-
tinum electrodes with square voltage pulses of 1.0 msec duration, The shocks werc
supramaximal. In some experiments the postganglione fibres were stimulated in
the same way as described for preganglionic nerve fibres. Contractions of the nictitat-
g membrane were recorded with an isotonic lever. Manganese chloride was added
to the perfusion fluid (Locke’s solution) without altering the other components.

Addition of 25 and 50 micrograms of manganese chloride per 1 ml
to the perfusion fluid caused only a slight reduction of the nictitating
membrane contraction. A nearly complete block of synaptic transmis-
sion occurred at a concentration of 100 micrograms of manganese per
ml (Fig. 1). The transmission was gradually restored after perfusing

Fig. 1. Cat, chloralose. Contractions of the nictitating membrane in response to
stimulation of the cervical symphathetic trunk at 2/sec for 45 sec: a, e, f = ganglion
perfused with Locke’s solution; b= addition of 25 micrograms of Mn++t/ml;
c=350 micrograms of Mn*++/ml; d=100 micrograms of Mn++/ml.
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the ganglion with Locke’s solution. In another experiment (Fig. 2) man-
ganese ions caused a block of ganglionic transmission (100 micrograms/
1ml) with immediate recovery after changing over to Locke’s solution.

Fig. 2. Cat, chloralose. Contractions of the nic-
titatig membrane. Stimulation of the pregang-
Lionic fibres at 2/sec for 45 sec: a, ¢ = perfusion
with Loche’s solution; b=100 micrograms of
Mn++/ml added to the perfusion fluid..

In some experiments nictitating membrane contractions were re-
corded at pre- and postganglionic nerve stimulation. Addition of man-
ganese caused blocking of synaptic transmission on preganglionic stimu-
Tation without affecting the response of the membrane to postganglionic
stimulation (Fig. 3). Calcium ions have an antagonising action on the
effect produced by manganese. A fivefold increase in the calcium concen-
tration of the perfusion fluid prevents the blocking action of manganese

(Fig. 3, 3, f).

Fig. 8. Cat, chloralose Contractions of the nictitating membrane in response to

stimulation of the prepanglionic (b, d, e, g) and postganglionic (a, c, f) nerve fibres

at 2/sec for 45 sec: a.b. g=ganglion perfused with Locke’s solution; ¢, d=addition
of 100 micrograms of Mn*+/ml; e, f=the same as ¢ and d+10,5 Cat+/l.

Manganese ions affect synaptic transmission in concentrations 100
times higher than lead ions (2).

Further studies on the effect of manganese ions on nerve transmission
are still in progress.
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Sadriaj
U B GA] MANGANA NA SINAPTICKU TRANSMISIJU

Dodatak mangana tekuéini, kojom se vréi perfuzija izoliranog gornjeg vratnog
simpati¢nog ganglija matke, izaziva smanjenje kontrakcija .membrane niktitans na
stimulaciju predganglijskih vlakana vratnog simpatikusa. Stimulacija postganglijskih
vlakana izaziva normalne kontrakcije membrane usprkos prisutnosti manganovih iona.
Kalcijevi ioni imaju antagonistitko djelovanje na blokadu sinaptike transmisije
izazvanu dodatkom manganovih iona. Mangan izaziva sinaptictku blokadu u koncen-
traciji od 100 mikrograma na 1 ml
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