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Fig. 2 Transillumination image of rat head with near-infrared light,
tal transillumination image, (b) structure of rat head.
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Fig. 4 I[maging of cerebral blood volume change caused by controlling blood flow in left internal carotid artery :

wavelength 801nm.

Loe = 10 gec. before oeclusion, [, © 5 sec. after occlusion, 1. ¢ 10 sec. before release, 1, . 5 sec. after release.
{a) change due to ccclusion (L. T..), (B) change due to release (lyo/1a.)
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Fig. 5 Imaging of oxygenation change in brain caused by controlling blood flow in right internal carotid artery.
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Non-Invasive Imaging of Absorption Changes in Rat Brain
by NIR Transillumination

Yoshinori TAKA*', Kaoru SAKATANI?,
Yuji KATO* and Koichi SHIMIZU =

*UoDivesion of Systems and Infarmation Engineering,
Crraduate School of Engineeving, Hokkaido University
' Department of Newrosurgery, China-fapan Friendship Hospital

A transillumination technique has been developed for the non-invasive imaging of cerebral
function with near-infrared (NIR) light. The feasibility of such imaging has been demonstrated
in a theoretical analysis. Even in a scattering medium such as mammalian tissue, we can obtain
the two-dimensional distribution of absorbance changes in the scattering object. In an experi-
ment, it was found that changes in blood volume and oxygepation could be detected in the
transillumination images. Further, the possibility of detecting the lecalized changes in the brain
caused by sensory stimulation was explored. The lacal increase in blood volume in the cerebral
somatosensory area was successiully detected in the transillumination image of the brain when
electrical stimulation was applied to the rat forelimb. In an experiment involving the simultane-
ous measuremnent of somatosensory evoked potentials, it was confirmed that this increase in
blood volume corresponded to the increase in cerebral activity, The result of these experimental
studies demonstrate the feasibility of functional imaging by NIR transillumination.

Key words | Near-infrared light, Cerebral function, Transillumination, Non-invasive imaging
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