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festation of in vivo anti-candidal activity.

Our previous hypothesis considered that macro-
phages activated primarily or secondarily by BRMs
may play an important role in anti-candidal activity."
Since GM-CSF was originally known to stimulate
macrophages, the activation of macrophages appears
to be a direct result of this cytokine effect. Antifungal
activity and mechanisms of activated macrophages are
still controversial and speculative, making further de-
tailed studies on the mechanisms of increased resis-
tance of carrageenan-sensitive effectors of great inter-
est. Furthermore, we have indicated that y-IFN plays a
key role in the manifestation of in vivo anti-candidal
activity.

Most BRMs have been thought to be effective only
when given prophylactically.* In addition to macro-
phages, potent candicidal activity by neutrophils has
also been demonstrated in various experimental infec-
tion models.”® Therefore, in this study, the protection
induced by GM-CSF appears to be due to its direct ef-
fect on macrophage activation. The therapeutic poten-
tial of cytokine may be limited by the degree of its tox-
icity,”’ the brief duration of its activating effect on tis-
sue, and our inability to selectively deliver the mole-
cule to the appropriate effector cells. However, it is
possible that these limitations may be overcome by the
use of various drug delivery systems. Liposomal
GM-CSF is one of the methods considered. On the
other hand, new combinations of GM-CSF with new
antifungal agents such as amphotericin B*® and
fluconazole®® have also recently been studied, and their
clinical applications are now being developed.

One of the present authors®" found that y-IFN
plays a key role in the manifestation of in vivo anti-
candidal activity in most biological response modifiers
(BRMs). Therefore it may be reasonable to assume that
v-IFN plays an important role as one of the factors in
protecting mice against candidiasis.
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