7HF, a sesquiterpene lactone, inhibits T cells and macrophage responses and ameliorates DSS-induced colitis
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Modulation of immune responses plays critical roles during immunity. We screened several compounds for their ability to reduce CD4+ T cell activation and identified 7-hydroxy frullanolide (7HF), a sesquiterpene lactone. 7HF, in a dose-dependent manner, lowered CD69 upregulation, IL2 production and cell cycling of lymph node derived CD4+ T cell activated with plate bound antiCD3 and soluble anti-CD28. Further studies identified 7HF to increase intracellular calcium amounts and BAPTA-AM, an intracellular calcium chelator, rescued the 7HF induced lower activation of T cells. To understand how 7HF was increasing calcium, in silico studies demonstrated that 7HF binds to Ca2+ channels, TRPV1, IP3R and SERCA. In fact, studies with calcium blockers such as Ruthenium Red (inhibitor of transient receptor potential and ryanodine receptors) and 2-Aminoethoxydiphenyl borate (inhibitor of IP3 receptors), lowers the inhibitory effects of 7HF on CD4+ T cells. Subsequent studies showed that 7HF also lowers some inflammatory responses in adherent peritoneal macrophages such as LPS-induced nitrite and IL6 in a calcium-dependent manner. To evaluate the in vivo potential of 7HF, we utilized the DSS-model of colitis in C57BL/6 mice. Intra peritoneal administration of 7HF lowers serum inflammatory cytokines, IFNγ and IL6, and lowers colon damage in the mice model of DSS-induced colitis. The potential of a natural plant-based product in reducing immune responses will be discussed in greater detail.

