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Study on Immuno-stimulating Activity of B-Glucan Isolated from the
Cell Wall of Yeast Mutant Saccharomyces cerevisiae 1S2
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Yeast cell wall mutant, Saccharomyces cerevisiae 1S2 was screened by the NTG treatment of Saccharomyces
cerevisine KCTC 7911. The mutant was highly resistant to zymolase, which specifically degrades p-1,3-D-glucose
chain of B-glucan and mechanical disruption by glass beads. These phenomena demonstrate that the yeast
mutant has cell wall structure different from the wild-type. The B-glucan of yeast mutant and wild-type strains
was recovered by sequential extraction with NaOH. The injection of B-glucan into the abdominal cavity of mouse
resulted in an increase in the number of peritoneal immune cells, NO (nitric oxide) production, and phagocytic
activity of macrophage. The number of immune cells was found to be 3.90X10° cells/10 mL and 5.48 X10° cells/
10 mL with the wild-type and mutant B-glucan, respectively. The effect on the NO production and phagocytic
activity of mutant B-glucan were 1.69 and 1.43-fold higher than those of wild-type. These results indicate that
the immuno-stimulating activity of alternated B-glucan from mutant yeast is higher than that of wild-type.
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Fig. 1. Comparison of relative growth of wild-type, KCTC 7911
and yeast cell wall mutant, IS2 under various zymolase
concentration.

The relative growth was expressed as % ratio of cell growth in
YPD broth containing initially added zymolase to control.
Zymolase was not added in the control. Each cultivation of KCTC
7911 and IS2 was performed at 30°C for 6 hr.

Table 1. Extraction yields of B-glucan from S. cerecisine KCTC
7911 and S. cerevisiae 1S2

] Yield (%)"
S. cerevisiae KCTC 7911 13.77+0.55
S. cerevisiae 1S2 14.05+0.70

"The yield was measured as a dried weight of the B-glucan extracted
from 100 g of dried yeast.
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Table 2. Changes of the number of peritoneal immune cells
after the injection of B-glucan into the mouse abdominal cavity

Number of peritoneal immune

Samples cells” (cells/10 mL)
PBS? 9.1 X1
LpPS? 82 X10°
DMSO? 2.08 X 10°
Wild-type B-glucan 3.90X10°
Mutant B-glucan 5.48 X 10°

Y0.2 mL at concentration of 5 mg/mL of samples were injected into
the mouse abdominal cavity. Peritoneal immune cells were counted
with haemocytometer. The number was expressed as the concentration
of immune cells contained in 10 mL.

PNegative control.

Table 3. Effect of B-glucan on NO production of macrophages
from the mouse abdominal cavity

Samples 0.D.” (550 nm)
PBS? 0.052£0.0015
DMSO? 0.052£0.0005
Wild-type B-glucan 0.052x=0.0006
Mutant {3-glucan 0.058 £0.0006

P0.D. indicates NO producing ability of macrophages from the mouse
abdominal cavity.
INegative control.

Table 4. Effect of B-glucan on the phogocytic activity of
macrophages from the mouse abdominal cavity

Activity of . 3
Samples macrophage” (%) Phagocytosis™ (%)
LPS? 32.12 16.32
PBSY 28.98 17.61
Wild-type B-glucan 62.61 353
Mutant B-glucan 74.09 50.45

DActivity of macrophage was expressed as % ratio of activated
macrophages to total macrophages after injection of samples into the
mouse abdominal cavity.

PPhagocytosis was measured with Fluorescence-Activated Cell Sorter
(FACS) and expressed as % ratio of macrophages which emitted
intensive fluorescence to total macrophages.

INegative control.
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