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Abstract:

Effects of orally administered lactoferrin (LF) on the cellular and humoral immune responses in mice subjected to immobilization

stress (IS) were investigated. Here, we demonstrate that long-term IS induced significant suppression of cellular and humoral

immune responses in CBA mice. The suppression was attenuated by LF given to mice in drinking water as determined by the number

of antibody-forming cells (AFC) in the spleen and the magnitude of delayed type of hypersensitivity (DTH). On the other hand, LF

lowered the elevated DTH response in mice exposed to short-term IS (5 h only) on the day of elicitation of the DTH reaction. We also

showed that LF up-regulated spontaneous transforming growth factor beta (TGF-�) production in the cultures of mesenteric lymph

node cells derived from short-term stressed mice. This is the first report on the regulatory effect of LF on the immune response

modified by the psychic stress and is consistent with other reports on antinociceptive and analgesic actions of LF in experimental

animals.
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Introduction

Interdependence between the function of the central

nervous system and the immune system is well estab-

lished [35]. The signaling between these two systems

is accomplished by hormones and cytokines, so-called

hypothalamic-pituitary-adrenal axis (HPA) and occurs

during various types of immune response including

trauma and stress [5]. Depending on duration, type

and intensity, stressful conditions may differentially

affect the immune response in experimental animal

models and in humans.

Restraint stress in the mouse model induces severe

lymphopenia absent in adrenalectomized mice indi-

cating a role of endogenous steroid hormones [26].

Mature T cells are more resistant to stress than B cells

[3]. Stress is also associated with the increased per-

centage of neutrophils in circulation [4]. Stress affects

both humoral [12] and cellular immune response [11]

but not in submissive animals [6]. Stress was also

found to modify experimental autoimmune encepha-

lomyelitis (EAE) in rats [2]. In humans, mild stress

causes a shift towards T-helper type 2 (Th2) cytokine

production [18]. A short reexposure of stressed ma-

caques to a moderate stressor caused higher release of
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