Curcumin sensitizes kidney cancer cells to TRAIL-mediated apoptosis via ROS-mediated a link between Endoplasmic Reticulum stress and MAPK activation
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The Holy Grail in cancer therapy is to find an agent that is able to eradicate cancerous tumors without harming normal tissues. Much research has focused on fulfilling this goal. The use of TRAIL in cancer therapy has been considered an attractive option to kill different types of tumors with minimal toxicity on normal cells. However, the development of resistance against TRAIL by many tumor cells is the major obstacle that limits TRAIL’s therapeutic applications in clinical settings (Dimberg et al., 2013) (Hutt et al., 2017). Curcumin induces apoptotic cell death through caspase dependent (Thayyullathil et al., 2008) and independent (Piwocka et al., 1999) mechanisms. It has been found that curcumin at low doses induces apoptosis by the downregulation of proteasomes and increasing levels of ROS(Seo et al., 2017). Curcumin was shown to cause a higher degree of sensitization of ACHN cells to TRAIL induced apoptosis. Curcumin, by itself or in a combination with TRAIL, did not only cause a cellular inhibition, but they also permanently induced a caspase dependent apoptotic ACHN cell death. The apoptotic cell death process was associated with the activation of both the intrinsic and the extrinsic pathways of apoptosis. Treating ACHN cells with curcumin or curcumin/ TRAIL combination can induce ROS production, therefore, increased the general oxidative stress of the cells. Curcumin induced ROS production was associated with an increase of ER stress, the upregulation of death receptors, and the dysregulation of MAPK pathways. Curcumin, alone or in combination with TRAIL, was found to induce the expression of stress associated protein kinases, JNK and P38, while suppressed the expression of the survival kinase ERK. The pretreatment of cells with the free radical scavenger, NAC, abolished the effect of curcumin or curcumin/ TRAIL combination on CHOP and MAPK protein expression. 
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Figure 1 Mechanisms of TRAIL resistance
Cancerous cells have developed resistance against TRAIL at different levels. Namely, at
receptor, mitochondrial, and DISC levels. Also, overexpression of survival or anti-apoptotic
genes, such as IAP, HIF, and Akt have also been reported as nother TRAIL resistance
mechanisms




