Electrical Activities of the Nigro-striatal
Dopaminergic Neuron in Allylnitrile Treated Rats
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Fig. 1. Antidromic responses and spontaneous discharges of
a substantia nigra neuron. A : Sample records of antidro-
mic responses of a substantia nigra neuron. Five sweeps
were superimposed. Latency was about 15 msec. B:
Sample records of spontaneous discharges and response to
tail pinches of a substantia nigra neuron. Average rate
was about 4 Hz. The discharges were inhibited during
tail pinches.
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Fig. 2. Dyskinetic movements induced by allylnitrile. Frames were taken at 0.1 sec intervals. A : Circling behavior. B: Choreic
vertical head movements.
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Fig.3. Rate of spontaneous discharges and response to tail
pinches. A : Rate of spontaneous discharges of substantia
nigra neurons. Open circles show control rats. Closed
circles show allylnitrile treated rats. B: The rate during
tail pinches.
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Fig.4. Interspike interval histograms of spontaneous

discharge of substantia nigra neurons. They were

compiled from three minutes of spontaneous discharges.
A': Control B: Allylnitrile treated.
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Fig.5. Width of spontaneous discharges of substantia nigra
neurons. Open circles show control rats. Closed circles
show allylnitrile treated rats.
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Fig.6. Latency of antidromic responses elicited by caudate
stimulation in substantia nigra neurons. Open circles show
control rats. Closed circles show allylnitrile treated rats.
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Fig. 7. Poststimulus time histograms elicited by caudate
stimulation in substantia nigra neurons. Caudate stimuli
were constructed from fifty stimulus trials. A: Control
B: Allylnitrile ‘treated.
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Fig.8. Frequency distribution histograms of the period of
inhibition following antidromic response to caudate
stimulation. Each histogram was made by accumulating
the data from twenty-one neurons. A: Control B:
Allylnitrile treated.
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Abstract

A single oral administration of allylnitrile in rats induces behavioral abnormalities such as circling, head twitching, and
retropulsion. These symptoms were inhibited by dopaminergic antagonists. The purpose of this experiment was to study the
electrical activities of nigro-striatal dopaminergic neurons in allylnitrile treated rats. The firing rate, interspike interval, spike
duration, antidromic latency and antidromic spike shape exhibited no significant differences between control rats and allylni-
trile treated rats. But the post stimulus inhibition time was shortened in the allylnitrile treated rats. These data suggest that

allylnitrile enhances the neuronal activity in the nigro-striatal dopaminergic system by interfering with dopaminergic auto-
inhibition and/or by inhibiting the GABAergic neuron.




