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Immunomodulatory and NK Anti-Tumor Activities of Black Pepper (Piper nigrum) and Cardamom (Elettaria cardamomum)
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Immunonutrition represents a dynamic interplay between nutrition and immunity. This study aims at investigating the potential immunomodulatory effects of Piper nigrum and Elettaria cardamomum in light of splenocyte proliferation, macrophage function, and NK anti-tumor activity. Splenocyte proliferation was assessed by [3H]-thymidine incorporation. ELISA was performed to assess cytokine secretion, and Griess assay was performed to evaluate NO production by macrophages. Using YAC-1 lymphoma cells, the potential of the indicated extracts to promote the cytotoxic activity of NK cells was also examined by JAM assay. Both extracts significantly enhance splenocyte proliferation in a dose-dependent, synergistic fashion. Piper nigrum and Elettaria cardamomum extracts significantly enhance and suppress Th1 cytokine release by splenocytes, respectively. Conversely, Th2 cytokine release by splenocytes is significantly suppressed and enhanced by Piper nigrum and Elettaria cardamomum extracts, respectively. Based on IL-6 and TNFα release as well as NO production by macrophages, experimental evidence suggests that Piper nigrum and Elettaria cardamomum extracts exert pro-inflammatory and anti-inflammatory roles, respectively. Experimental evidence indicates that both extracts significantly enhance NK cytotoxic activity against YAC-1 tumor cells, suggesting that the documented anti-tumor effects of Piper nigrum and Elettaria cardamomum may be attributed to enhanced NK anti-tumor activity. Our data present Piper nigrum and Elettaria cardamomum as traditionally used herbs with potent immunomodulatory, anti-inflammatory, and anti-tumor properties. We anticipate that active ingredients of these herbs may be employed as effective therapeutic agents in the regulation of diverse immune reactions implicated in various inflammatory diseases including cancer.
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