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Abstract: In order the probe into the effect of different intensities of acute aerobic exercise on the prefrontal cortical 

activity and execution control ability of methamphetamine (MA) addicts, and to specify the way of short-term aero-

bic exercise intervention that can improve the execution control ability of MA addicts to the maximum extent, the 

authors, by means of behavior measurement and functional near-infrared spectroscopy (fNIRS), divided MA addicts 

into two groups, which accepted 30min medium or high intensity cycle ergometer exercise intervention respectively, 

so as to detect the changing of behavior performance and prefrontal cortical activity of MA addicts during the 

Stroop task before and after intervention. The results showed the followings: (1) in terms of behavior, there was no 

significant difference between different intensities of acute aerobic exercise, both reduced the response time of the 

Stroop effect significantly; (2) in terms of nerve, there was a difference between the testees in the two groups, the 

[HbO] of the right DLPFC of the testees in the medium intensity group was significantly higher than that of the 

testees in the high intensity group; while the [HbO] of the left DLPFC and the right VLPFC of the testees in the high 

intensity group increased significantly after exercise intervention. Conclusions: 30min medium and high intensity 

aerobic exercise can improve the task performance of execution control of MA addicts, but high intensity aerobic 

exercise brought the activity enhancement of more prefrontal cortex (including the left DLPFC and the right 

VLPFC). It was speculated that high intensity acute aerobic exercise is more conducive to MS addiction individuals 
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recovering their execution control ability. 
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Ventrolateral 

prefrontal cortex(VLPFC) 
1 3 4 18 19 20 

Dorsolateral 
prefrontal cortex(DLPFC) 

2 5 7 8 9 10 14
15 17 

Frontopolar prefrontal 
cortex(FPA) 

6 12 16 

Orbitofrontal cortex(OFC) 11 13 
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1) Stroop P<0.05  
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1) DLPFC [HbO] P<0.05 2) DLPFC [HbO] P<0.05  
3) DLPFC [HbO] P<0.05 4)5) VLPFC [HbO]  

0.05<P<0.1  
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