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Stress-relieving effect of green odor prevents stress-induced
skin-barrier disruption in rats

Tatsuo WATANABE

Division of Integrative Physiology, Department of Physiology, Tottori University
Faculty of Medicine Nishi-cho 86, Yonago, Tottori, 683-8503, Japan

ABSTRACT
This review focuses on the stress-relieving effect of so called green odor and its effect
on the stress-induced skin-barrier disruption in rats. A quantitative analysis of Fos protein
immunohistochemistry on the neuronal activations in stress-related forebrain regions showed
that acute restraint stress for 90 min increased Fos-positive cells in the entire hypothalamic
paraventricular nucleus (PVN), and in the central and medial amygdala. These stress-induced
Fos responses were much weaker in rats that inhaled green odor during restraint, suggesting
that in rats, green odor inhalation may act on the brain to suppress activity in the neuronal
networks involved in activation of the hypothalamo-pituitary-adrenocortical (HPA) axis. On that
basis, we next investigated whether inhalation of green odor prevents the skin-barrier disruption
induced by chronic restraint stress in rats. Chronic restraint stress (8 h per day for 14 days)
increased transepidermal water loss (TEWL), an index of skin-barrier disruption. This effect (and
the chronic stressinduced increase in adrenal weight) was prevented in rats that inhaled green
odor at the beginning of each day's restraint (2 h each day for 14 days). Electron-microscope
studies revealed that rats in the green odor+stress group possessed sufficient inter-corneocyte
lipids to create an effective skin barrier, although these had apparently been decreased in the
vehicle+stress group. Daily administration of dexamethasone for 14 days increased TEWL.
Collectively, these results suggest that chronic stress-induced disruption of the skin barrier in
rats can be reduced or prevented by green odor (at least in part through an inhibitory effect on
the stress-induced activation of the hypothalamo-pituitary-adrenocortical axis) .
(Accepted on October 25, 2012)
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