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    Abstract

In this article, we demonstrate that the synthetic cannabinoid R-(+)-(2,3-dihydro-5-methyl-3-[(4-morpholinyl)methyl]pyrol[1,2,3-de]-1,4-benzoxazin-6-yl)-(1-naphthalenyl) methanone mesylate (WIN 55,212-2) sensitizes human hepatocellular carcinoma (HCC) cells to apoptosis mediated by tumor necrosis-related apoptosis inducing ligand (TRAIL). The apoptotic mechanism induced by treatment with WIN/TRAIL combination involved the loss of the mitochondrial transmembrane potential and led to the activation of caspases. In HCC cells, WIN treatment induced the up-regulation of TRAIL death receptor DR5, an effect that seemed to be related to the increase in the level of p8 and CHOP, two factors implicated in cellular stress response and apoptosis. This relationship was suggested by the observation that the down-regulation of p8 or CHOP by specific small interfering RNAs attenuated both WIN-mediated DR5 up-regulation and the cytotoxicity induced by WIN/TRAIL cotreatment. Moreover, WIN induced a significant decrease in the levels of some survival factors (survivin, c-inhibitor of apoptosis protein 2, and Bcl-2) and in particular in that of the active phosphorylated form of AKT. This event seemed to be dependent on the transcription factor peroxisome proliferator-activated receptor-γ whose level significantly increased after WIN treatment. Therefore, both the induction of DR5 via p8 and CHOP and the down-regulation of survival factors seem to be crucial for the marked synergistic effects induced by the two drugs in HCC cells. Taken together, the results reported in this article indicate that WIN/TRAIL combination could represent a novel important tool for the treatment of HCC.

Footnotes
	This work was supported by University of Palermo [Grants ORPA07EZ5Z, ORPA06F3TB] and by the Associazione Italiana per la Ricerca sul Cancro.

	Article, publication date, and citation information can be found at http://molpharm.aspetjournals.org.
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	tumor necrosis factor-related apoptosis-inducing ligand
	HCC
	hepatocellular carcinoma
	DR
	death receptor
	CB
	cannabinoid receptor
	CHOP
	CCAAT/enhancer binding protein homologous protein
	IAP
	inhibitor of apoptosis protein
	PPARγ
	peroxisome proliferator activated receptor-γ
	MTT
	3-[4,5-dimethylthiazolyl-2] 2,5-diphenyl-tetrazolium bromide assay
	DiOC6
	3–3-dihexyloxacarbocyanine
	z-VAD-fmk
	benzyloxy-carbonyl-Val-Ala-Asp-fluoromethylketone
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	glyceraldehyde-3-phosphate dehydrogenase
	WIN 55,212-2, WIN
	R-(+)-(2,3-dihydro-5-methyl-3-[(4-morpholinyl)methyl]pyrol[1,2,3-de]-1,4-benzoxazin-6-yl)-(1-naphthalenyl) methanone mesylate
	siRNA
	small interfering RNA
	PBS
	phosphate-buffered saline
	FITC
	fluorescein isothiocyanate
	RT-PCR
	reverse transcriptase-polymerase chain reaction
	bp
	base pair
	PCR
	polymerase chain reaction
	siCHOP
	small interfering RNAs against CCAAT/enhancer binding protein homologous protein
	siScr
	scrambled small interfering RNA
	sip8
	p8 small interfering RNA
	CI
	combination index
	XIAP
	X-linked inhibitor of apoptosis protein
	ROS
	reactive oxygen species
	GW9662
	2-chloro-5-nitrobenzanilide.
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