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A study of the prefrontal executive control of behavior and the electrophysiology in

macaca mulatas
LI Min, 1I Hai-di, SHEN Zheng (Department of Physiology, Third Military Medical University, Chongging 400038 China)

Abstract: Objective To explore the behavioral and electophysiological characteristics of prefrontal executive
control in macaca mulatas. Methods Three macaca mulatas were used for behavioral research. Neuwnal activities
of the prefrontal cortex were recorded in two monkeys while visual discriminated go ho go tasks were being performed.
Results O The response time was (419 £18)ms, (376 £26)ms and (540 +21)ms in three monkeys while per-
forming go o g0 tasks; @ A total of 41 tetrodes penetrations were made in the PFC of two monkeys. A total of 92
task-related neurons were sampled and categorized as 5 types: visual signal related neurons, decision-making related
neurons, go-movement related neurons, reward related neuwons and multi-events related neurons; (3 When it was
correct, the discharge rate of a neuwn to a go signal was significantly higher than that to a no go signal during cue pe-
riod; the dischawe rate of a decision-making neuron in a go task was significantly higher than that in a no go task.
However, when it was wrong, the situation was on the contrary during delay period. Conclusions (D The prefrontal
cortex contains various kinds of neurons; @ There are two types of errors in executing go o go tasks; cue period er-
ror and delay period error.
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Tab1 Behavioral data for each of the three macaca mulatas

Training time for g Go weaction Taining tine forno Tainng tine for g)/m Corect rate of

resporse (d) fire (ms) g0 respone (days) @0 esponse (days)  @ho @ task(%)

Morkey 1 8 419+18 11 4 93
Morkey 2 13 376126 15 7 95
Morkey 3 10 54021 13 6 97

Tining time is the period fiom the begming of traiing to the time when cored rate isover 9074
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c: Control; cuer go Iho go cue period; del: delay period(decision-making peri-
od); sig: go/no go executive signal period; re: Reward period
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Fig1 Neuwronal activities of go/ no go task related neurons in
prefrontal cortex
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