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The chemical compositions and structures of
fungal cell walls are quite different from those

1 Visiting professor on a Royal Society of London
Travelling Fellowship. Present address: Micro-
biology Department, University of Glasgow,
Glasgow, Great Britain,

of bacterial cell walls. So for comparison,
during studies on the immunoadjuvant activi-
ties of the cell walls of various gram-positive
bacteria (Kotani et al., 1975), the immuno-
adjuvancies of fungal cell walls were examined.
Crystalline ovalbumin was used as a test pro-
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tein antigen and administered with a variety
of fungal cell wall preparations to guinea-pigs
as water-in-oil emulsions, as in a previous
study (Kotani et al., 1975).

Fourteen specimens of fungal cell walls from
seven species were assayed for immunoad-
juvancy. These specimens were prepared as
described in the respective references listed in
Table 1. The methods used for immuniza-
tion of guinea-pigs and assays of the develop-
ment of delayed-type hypersensitivity and
stimulation of circulating antibody levels were
essentially as described in an accompanying
paper (Kotani et al., 1975). In brief, induction
of delayed-type hypersensitivity to ovalbumin
was examined by the corneal test, and serum
antibody levels were determined by the quan-
titative precipitin reaction.

The results of adjuvant assays are sum-
marized in Table 1. Some specimens of
fungal cell walls showed definite adjuvant ac-
tivity, but as a whole, fungal cell walls seemed
to be less potent than bacterial cell walls in
stimulating either humoral or cellular immune
responses. It seems significant that the cell
walls from the yeast-forms of Candida albicans
(6713) and Histoplasma capsulatum (G184B)
showed immunoadjuvant activity, at least for
induction of delayed-type hypersensitivity but
those from the mycelial forms of these fungi
did not show any activity for either induction
of delayed-type hypersensitivity or stimulation
of antibody production. Zymosan preparations
from Fleishmann and Oriental yeasts also dif-
fered from each other in their immunoadjuvant
activities: Fleishmann yeast zymosan was ac-
tive in development of a positive corneal
response and stimulation of circulating anti-
body levels, while Oriental yeast zymosan
showed no adjuvancy. The cell walls from
Geotrichum candidum (4028) also exhibited
weak but definite activity in both induction of
delayed-type hypersensitivity and stimulation
of antibody production. Saccharomyces cere-
visige cell walls from both strain Hansen 0209
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and Press yeast (Toyo Brewery Co., Shizuoka),
including a highly purified preparation of -1,
3-glucan isolated from yeast cell walls, were
highly effective in stimulating antibody pro-
duction, but their adjuvant activities to induce
delayed-type hypersensitivity, though detect-
able, were weak. The cell walls from Paracoc-
cidiotdes (Blastomyces) brasiliensis (7913, yeast-
and mycelial forms), Trichophyton mentagro-
phytes var. asteroides and Epidermophyton floc-
cosum (TEF-30) proved to be adjuvant-inac-
tive, at least under the present experimental
conditions.

Although there are several reports on the
activity of yeast cell walls to stimulate humoral
immune responses (Suzuki et al.,, 1971; Mi-
fuchi, Shimizu and Seike, 1972b; Hosoi et al.,
1972; Shimizu, Mifuchi and Nakano, 1973;
Hosoi et al., 1973; Nagakawa et al., 1974),
little attention has been paid to the immuno-
adjuvant activities of cell walls of fungi other
than Saccharomyces cerevisiae. So far as we
know, no data are available on which to eval-
uate the activity of fungal cell walls to induce
cell-mediated immune responses to a protein
antigen. ‘Thus it is very interesting that this
work showed that some fungal cell walls had
definite activity for induction of delayed-type
hypersensitivity in terms of development of a
positive corneal response. The different bio-
logical activities of the cell walls from different
fungal species and of the same species at dif-
ferent phases may reflect differences in the
chemical characteristics of the cell wall prepara-
tions. However, the exact nature of the chemi-
cal differences which cause these differences in
the biological activities of cell wall prepara-
tions are unknown.
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