In vitro and in vivo Immunomodulatory effects of Ganoderma atrum polysaccharide on CT26 tumor-bearing mice
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Ganoderma atrum has been used as a traditional Chinese medicine for centuries. However, the mechanism remains unclear. In this study, the antitumor activity of a novel Ganoderma atrum polysaccharide (PSG-1) was investigated in vitro and in vivo using CT26 tumor-bearing mice. 
PSG-1 did not kill CT26 cells directly, but inhibited proliferation of CT26 cells via activation of peritoneal macrophages (MΦ). This result suggested that PSG-1 could activate macrophages, and its ability to enhance macrophage-mediated cytotoxicity against tumor cells might be related to its antitumor activity.

Administration of PSG-1 significantly suppressed the tumor growth in CT26 tumor-bearing mice. The treatment caused a significant increase in immune organ index and macrophage phagocytosis. Cytokines exert an effect on hematopoiesis and, immune processes, including acute phase reaction and antitumor defense. In this study, the production of TNF-α, IL-1β and nitric oxide was also increased, implying that TNF-α and IL-1β may be involved in the immune response. This increase may also explain the antitumor properties of PSG-1.

Furthermore, we demonstrated that PSG-1 acted on Toll-like receptor (TLR) 4, signaled through p38 MAPK pathway, then activated NF-κB and stimulated TNF-α production. We further investigated that PSG-1 increased the expression of TLR4 and NF-κB, degradation of IκBα and phosphorylation of p38 MAPK. Therefore, it is suggested that that PSG-1 could activate macrophages via TLR4-dependent signaling pathways, improve immunity and inhibit tumor growth. 

