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Activation of Macrophages by GLB, a Protein-polysaccharide
of the Growing Tips of Ganoderma Lucidum
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Abstract—In the previous study we described the antiturnor activity of GLB, a protein-polysaccharide
fraction of the growing tips of Ganederma lucidum, against sarcoma 180 solid tumor in ICR mice. In this
study we investigated the stimulatory activity of GLB on macrophages. When analyzed using a flow cy-
tometer, GLB (100 pg/m]) was found to increase the phagocytic activity of the BALB/c mouse per-
itoneal macrophages as well as chicken macrophage BM2CL cells against FITC-labeled C. albicans by 55.
2% and 21.2%. respectively. GLB also increased the spreading and the expression of MHC class II
molecules of BM2CL cells as well as the mouse peritoneal macrophages. From these results, it is clear
that GLB is a strong stimulator to the macrophages.
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Fig. 1 —Flow cytometric analysis of phagocytic activity
of the peritoneal macrophages stimulated by
GLB. Panel A: A FSC/SSC dual parameter dot
plot showing peritoneal macrophages (R1) and
non-phagocytosed Candida ‘albicans cells (R2).
Panel B: FL1 histogram of the cells in the re-
gion R1.
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Fig. 2 -~ Stimulatory effect of GLB on the phagocytic activity of the peritoneal macrophage of the BALB/c mouse and
the chicken macrophage cell line, BM2CL cells. The macrophages were stimulated with GLB (25~100 pg/m/)
or LPS (10 pg/ml) for 24 hr and then incubated with FITC-labeled Candida albicans at 37°C for 60 min. The
macrophages with phagocytosed C. albicans cells were flow cytometrically analyzed as described in the text. E
=Effect cells (the peritoneal macrophages or BM2CL). T=Target cells (FITC-labeled C. albicans cells). Panel
A: The macrophages of BALB/c mouse in the presence of anti-C. albicans antiserum. Parel B: The chicken

macrophage cell line, BM2CL cells.
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Fig. 3— Stimulatory effect of GLB on the spreading of BM2CL cells (Panel A) and the peritoneal macrophages of the
ICR and the BLAB/c mouse (Panel B). The cells (5% 10° cells/well) were incubated at 37°C in a flat bottomed
microtiter plate for 2 hr, washed twice with prewarmed RPMI 1640 medium, and then stimulated with 50~
200 wg/m! of GLA or GLB for 1 hr. After the incubation, photomicrographs were taken and analyzed for %
spreading. GLA! a protein-polysaccharide fraction separated from the fully grown carpophores of Ganoderma
Iucidum . *significant at p{0.05, **significant at p<0.01
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Fig. 4— Stimulatory effect of GLB on the expression of
MHC class II molecules of the chicken ma-
crophage cell line, BM2CL cells. The cells were
stimulated with GLB (25~100 pg/mi) or LPS
(10 pg/mi) for 24 or 48 hr. The stimulated cells
were indirectly immunofluorescence-stained
with anti-chicken MHC class IT mAb, P2M11,
followed by FITC-conjugated anti-mouse IgG
and then flow cytometrically analyzed. SI
(stimulation index)=T/C, where T and C,
respectively, is the mean fluorescence of the
GLB-treated and the control cells.
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