Monitoring the prefrontal cortex activity with near-infrared imager
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Based on near infrared spectroscopy, a portable 16-channel near-infrared (NIR) imager was developed for monitoring the prefrontal cortex (PFC) activity by measuring the local relative hemodynamic change. The imager has a temporal resolution of 20 ms and imaging area with 6cm by 12 cm. The software can accurately synchronize the presenting of stimulations and the sampling of data. We use the functional NIR imager to probe PFC activity during a verbal parametric ‘n-back’ task in which working memory load increases with n from 0 to 3. Concentration changes of oxy-Hb (HbO2), deoxy-Hb (Hb), and total-Hb (HbT) in the polar to dorsolateral (Brodmann areas 9 and 46) and part ventrolateral (Brodmann areas 47, 44 and 45) PFC were measured during the tasks while behavioral performances (accuracy and response time) were also recorded. 23 healthy volunteers (age ranged 18-24; 13 females) participated in this study. In 2- and 3-back conditions, the behavior performances are negatively correlated with cerebral activation. Lower accuracy is accompanied by longer response time and stronger PFC activation, which suggests that a subject with difficulty in solving a problem, will lead to more significant hemodynamic changes than one without difficulty in solving the same problem. Increasing memory load causes strengthening activation in bilateral polar and dorsolateral PFC (DLPFC) and the left ventrolateral PFC (VLPFC). This monotonic increase in the polar PFC activity appeared significantly between and within subjects, and demonstrated evidence that the polar PFC is also a part of executive process of working memory.







