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Optical analysis of functional organization of the
cardiovascular and respiratory centers
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The multiple-site optical recording/imaging techniques were employed to assess the functional
organization of the cardiovascular and respiratory centers. Brainstem preparations were dissected
from E13-16 rat embryos, and stained with a voltage-sensitive merocyanine-thodanine dye
(NK2761). The neural activity in response to vagal stimulus was recorded simultaneously from
many sites using a 128- or 1020-clement photodiode array measuring system. Analyzing the
dynamic spatial distribution of the optical signals, we have been able to trace the embryogenesis of
the functional organization of the vagus nerve-related nuclei. Subsequently, using an intrinsic optical
imaging technique, we examined neural responses in the adult rat brainstem together with
measurements of blood pressure. Blood pressure fell with vagal stimulation, and the degree of the
fall was constant under the same condition of stimulation. However, even to repeated applications of
the same vagal stimulus, considerable variations have often been observed in the size/extent,

configuration, and oricntation of the intrinsic optical response area between trials.
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