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Acb, accumbens nucleus; ACo, anterior cortical amygdaloid nucleus; AH, anterior hypothalamic
area; AHi, amygdalohippcampus; Al, agranular insular cortex; AP, area postrema; Arc, arcuate
nucleus; CA3, field CA3 of hippocampus; CeA, central amygdaloid nucleus; DMH, dorsomedial
hypothalamic nucleus; DP, dorsal peduncular cortex; DR, dorsal raphe nucleus; Ent, entohinal
cortex; IL, infralimbic cortex; LH, lateral hypothalamic area; LS, lateral septal nucleus; MeA,
medial amygdaloid nucleus; MHb, medial habenular nucleus; posterior hypothalamic area; Pir,
piriform cortex; PMCo, posterolateral cortical amygdaloid nucleus; PV A, paraventricular thalamic
nucleus, anterior part; PVH, paraventricular hypothalamic nucleus; PVT, paraventricular
thalamic nucleus; PVP, paraventricular thalamic nucleus, posterior part; VMH, ventromedial
hypothalamic nucleus; VTM, ventral tuberomammilary nucleus; ZI, zona incerta.
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Abstract
Limbic system and autonomic nervous system

Takashi Ueyama, M.D., Ph.D.” and Emiko Senba, M.D., Ph.D.”
"Department of Anatomy and Cell Biology, Wakayama Medical University School of Medicine
“Department of Anatomy and Neurobiology, Wakayama Medical University School of Medicine

The viral transneuronal labeling method using pseudorabies virus (PRV) is an ideal technique for identifying
the central sites that regulate the sympathetic nervous system. Regions were identified in limbic system such as
extended amygdaloid complex, lateral septum, infralimbic, insular, ventromedial temporal cortical regions, as well
as in several hypothalamic and brain stem nuclei. Emotional stress causes rapid and transient expression of imme-
diate early genes (IEGs) such as c-Fos in the brain, and the monitoring of IEGs has enabled the visualization of the
neurocircuitry of stress. By a comparison of the data from the separate PRV and c-Fos neuroanatomical labeling
techniques, the central sites which regulate emotional stress-induced sympathoadrenal activation can be deduced.
Estrogen receptors are expressed in the brain, where estrogen modulates central nervous function and autonomic
nervous function. Estrogen attenuated the stress-induced c-Fos expression in medial amygdaloid nucleus,
paraventricular hypothalamic nucleus; these same regions contain central sympathetic neurons and neurons with
immunoreactive estrogen receptors.

(Clin Neurol 2010;50:1003-1006)
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