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Abstract

It is well known that different stress paradigms are able to rapidly induce corticosterone production
and immune function through the activation of the hypothalamic—pituitary—adrenal axis. It has
been reported that glucocorticoids suppress natural killer {(NK) activity and interleukin (IL)-1 produc-
tion and, on the other hand, that IL-1 and IL-6 stimulate the release of corticotrophin-releasing-hor-
mone from the rat hypothalamus. Moreover, it has been reported that IL-12 plays a central role in
the initiation of cell-mediated immunity, directly and via its induction of interferon (IFN}-y and acti-
vation of NK cells. In this study, we examined the effects of water-soluble low-molecular-weight g-
glucan isolated from Aureobasidium pulfulans 1A1 strain on the corticosterone levels and immune
function, such as NK activity and IL-6 and IL-12 production, using a restraint stress-induced mouse
model. The water-soluble low-molecular-weight g-glucan at a dose of 50 or 100 mg kg™ inhibited
the increases in the blood corticosterone ievel and the reduction of NK activity induced by restraint
stress. Furthermore, the water-soluble low-molecular-weight g-glucan (100 mg kg™") prevented the
reduction of IL-6 and IL-12 production by splenocytes caused by restraint stress. These findings sug-
gest that the inhibitory actions of water-soluble low-molecular-weight g-ghucan on the increase in
corticosterone level and reduction of NK activity induced by restraint stress may be associated with
the abrogation of the 11-6 and IL-12 reduction caused by the stress. Thus, water-soluble low-molecular-
weight g-glucan may be an effective dietary supplement for the prevention of stress.

_Introduction

It has been established that stress can affect immune function through the activation of the
hypothalamic—pituitary—adrenal axis resulting in the production of a number of neuroendo-
crine mediators (Riley 1981; Zwilling etal 1993). Some of these mediators, such as corti-
costerone in rodents or cortisol in man, have been shown to be immunosuppressive in both
rodents and man (Dhabhar et al 1994). It is well known that glucocorticoids are major medi-
ators of the stress response and modulate many signalling events in the immune response.
Glucocorticoids modulate antigen presentation, cytokine production, T-cell expansion and
natural killer cell activity (Belsito etal 1982; Synder & Unanue 1982; Chrousos & Gold
1992; Bonneau etal 1997; Maes etal 1998; Steer etal 1998; Wiegers & Reul 1998). Plasma
cotticosterone levels have been used for many years as an indicator of stress in mice. Thus,
stress causes vartous disorders in relation to the bio-regulatory, autonomic nervous, endo-
crine and immune systems. In general, (1-33)} or (1—6) #-glucans isolated from basidio-
mycetes mushrooms have high viscosity and high molecular weight (over 2000 kDa) and
are water-insokluble. In additien, fg-glucan easily forms gels containing high-order structures
of single spirals or triplet spirals due to its unique primary structare; therefore, its purifica-
tion is extremely difficult, and consequently crude S-glucan fractions have been used in
many repotted studies rather than purified G-glucan. We succeeded in the isolation and
indusfrial-scale production of water-soluble low-molecular-weight 3-(1,3-1,6} p-glucan
from Aureobasidium pullulans GM-NH-1A1 strain (black yeast, a mutant of the strain K-1)
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