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The influence of thermal and odor stimulations on the activation of central
nervous system.
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Abstract

The influence of thermal and odor stimulation on the changes in the levels
of oxygenated hemoglobin (HbO3) in frontal cortex was examined by using
near-infrared spectroscopy (NIRS). Thermal stimulation was applied to the
lower limbs of healthy subjects (five female and five male) by immersion of
limbs into hot water at 40°C for 30sec. In the odor stimulation, we used two
odorants, linalool and vanillin, which were diluted with 100% ethyl alcohol
at 1.0 % and healthy volunteers were also subjected these odorants for 30
seconds. HDbO; levels in frontal cortex were increased by thermal
stimulation of lower limbs. Although odor stimulation with linalool also
caused increase in HbO, levels in the frontal cortex, vanillin decreased
HbO2 levels. However, significant increase in HbO2 levels in the frontal
cortex was observed, when thermal and odor stimulation with vanillin were
used simultaneously. Furthermore, Right laterality ratio score (RLS),
showing the potency of stress responses, was changed to left side, when
thermal and odor stimulation were used simultaneously. These results
strongly suggest that thermal and odor stimulation are effective in
attenuation of stress responses.

Key words: near-infrared spectroscopy (NIRS), thermal stimulation, odor
stimulation, frontal cortex, cerebral activation
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