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Protective Mechanisms of Yeast Mannan against
Listeria monocytogenes Infection in Mice
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In order to clarify the mechanisms of the protective effects against Listeria
momnocytogenes infection in mice of both mannans, a neutral mannan (WNM) and an
acidic mannan (WAMO025) fractions from bakers’ yeast, Saccharomyces cerevisiae, we
investigated 47 vitro bacterial-growth inhibitory activity. The activity of peritoneal
phagocytes, macrophages and polymorphonuclear leucocytes, in mice administered with the
mannans was enhanced compared with the activity of those from the untreated mice. The
activity of the mannan-induced peritoneal phagocytes was inhibited by addition of serine
protease inhibitors, diisopropyl fluorophosphate and phenylmethylsulfonyl fluoride. The
macrophage activating factor-releasing activity from the mannan-activated spleen
lymphocytes was also enhanced compared with that from non-activated spleen

lymphocytes.
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Table 1. Growth-inhibitory Activity of L. monocytogenes Cells by PEC
in Mice Administered with WNM or WAM025 @

Growth inhibition (%)

PEC CFU
None (before incubation) 38=+9 -
None (after incubation) 181 + 22 0
Untreated PEC 119 £ 10 34
WNM-treated PEC 53 + 4 7109
WAMO025-treated PEC 40+ 7 7800

a) Mice were administered WNM or WAMO025 (150 mg/kg/day) ip on days 0-4, and growth-inhibitory activity of
PEC was determined on day 5. The results are expressed as the mean value of five cultures = S.E.

b) P <0.0001 versus growth inhibition (%) of None (after incubation) group.

¢) P <0.001 versus growth inhibition (%) of Untreated PEC group.

Table 2. Growth-inhibitory Activity of L. monocytogenes Cells by Macrophages and
PMN Separated from PEC in Mice Administered with WNM or WAMO025

Cells CFU Growth inhibition (%)
None (before incubation) 50 + 3 -
None (after incubation) 333 + 79 0
Untreated macrophages 176 = 4 47
WNM-treated macrophages 137 £ 9 590
WAMO025-treated macrophages 135 = 21 59
WAMO025-treated PMN 41 £ 19 85Y)

a) Mice were administered WNM or WAMO025 (150 mg/kg/day) ip on days 0-4. PEC were separated into
macrophages and PMN by percoll-gradient centrifugation on day 5 and the growth-inhibitory activity was
determined. The results are expressed as the mean value of five cultures = S.E.

b) P <0.01 versus None (after incubation) group.
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Table 3. Effects of Serine Protease Inhibitors - on Growth-inhibitory Activity of L. monocytogenes
Cells by PEC in Mice Administered with WNM or WAM025%

PEC Protease inhibitor (mM) CFU

None (before incubation)
None (after incubation)

Untreated PEC

WNM-treated PEC
” DFP (0.25)
” DFP (0.75)
Z DFP (1.00)
” PMSF (0.1)
v PMSF (0.5)
” PMSF (1.0)

WAMO025-treated PEC
Z DFP (0.25)
” DFP (0.75)
v PMSF (0.1)
v PMSF (0.5)
” PMSF (1.0)

Growth inhibition (%)
38+ 8 -
181 + 22 0
119+ 9 34
54 + 1 71
64 + 14 65
111 + 30 39
103 £ 7 34
98 + 6 46
101 £ 7 44
118 + 10 35
81+ 7 55
173 £ 16 4
186 + 10 -
118 + 3 35
141 + 20 22
156 + 3 14

a) Mice were administered WNM or WAM025 (150 mg/kg/day) ip on days 0-4. PEC were separated on day 5
and the growth-inhibitory activity was determined with/without protease inhibitors. The results are expressed

as the mean value of five cultures = S.E.

Table 4. Effects of Spleen Lymphocyte Supernatants of Mice Administered with WNM or
WAMO025 on Growth-inhibitory Activity of L. monocytogenes Cells by Macrophages ®

Supernatant CFU Growth inhibition (%)
None (before incubation) 37 + 4 -
None (after incubation) 218 £ 17 0
Buffer 109 + 12 50
Untreated spleen sup 266 + 6 -
WNM-treated spleen sup 10 + 4 96Y)
WAMO025-treated spleen sup 101 96v)

a) Mice were administered WNM or WAM025 (150 mg/kg/day) ip on days 0-4. The nonadherent spleen cells
‘were separated on day 5, and incubated at 37 C for 48 h in 5% COz. Casein-induced macrophages were
mixed with the spleen cell supernatants, and cultured for additional 48 h in a 5% COQOq. After the culture
supernatants were removed, the growth-inhibitory activity of the macrophages was determined. The results

are expressed as the mean value of five cultures = S.E.

b) P <0.001 versus None (after incubation) group.
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