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100-word abstracts for early printed program:

To develop a new fast intrinsic optical neuroimaging technique, we investigated how the fundamental 

optical property of brain tissues varied with neural activity. In this study, while neural activity was 

electrically evoked and recorded in rat brain slices, near-infrared (NIR) transmission and reflection 

spectra were simultaneously monitored. Since the neural activity has a small time constant of several 

milliseconds, the optical spectra were recorded at over 1000 spectrum lines per second using our 

custom-made high-speed NIR spectrophotometry. As the result, we found optical changes with 

several milliseconds time delay, which was much smaller than that of the neurovascular coupling. 

250-word abstracts for review:

Recently, intrinsic optical neuroimaging techniques have generated considerable interest in the fields 

of neuroscience and biophotonics. One of the most widely used optical techniques is the functional 

near-infrared spectroscopy (fNIRS), which has enabled many novel studies on brain function. 

However, it shows the time delay of several seconds because it employs the neurovascular coupling to 

detect neural activity. For this reason, we have tried to find an optical property of the brain tissue 

which fast changes by neural activity without the neurovascular coupling. This study monitored 

changes in the near-infrared (NIR) transmission and reflection spectra of brain tissues during neural 

activation. Rat brain slices were prepared as brain tissues which do not have the neurovascular 

coupling. While the neural activity was electrically evoked and recorded in rat brain slices, the two 

optical spectra were simultaneously monitored at the position between the electrical stimulation and 

recording sites. Since the neural activity has a small time constant of several milliseconds, the optical 

spectra were recorded at fast sampling rate of over 1000 spectrum lines per second using our custom-

made high-speed NIR spectrophotometry. As the result, we found optical responses associated with 



the neural activity. The optical spectra changed monophasically after the onset of the local field 

potential, and then relaxed more slowly than the electrical signal. The time delay of the optical 

changes was several milliseconds, which was much smaller than that of the neurovascular coupling. 

We will also briefly discuss about the origin of this optical response. 
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