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    Abstract

        Constitutive activation of Akt and nuclear factor-κB (NF-κB) represents major cellular abnormalities associated with the development and progression of hepatocellular carcinoma (HCC). Based on the structure of indole-3-carbinol, a chemopreventive phytochemical, we developed a novel derivative, [1-(4-chloro-3-nitrobenzenesulfonyl)-1H-indol-3-yl]-methanol (OSU-A9), that exhibits higher potency in inducing apoptosis by targeting the Akt-NF-κB signaling network. This study was aimed at assessing the antitumor activity of OSU-A9 using both in vitro and in vivo models of HCC, a malignancy in which the Akt-NF-κB signaling network plays major roles in pathogenesis and therapeutic resistance. Our data show that OSU-A9 was 100 times more potent than indole-3-carbinol in suppressing the viability of Hep3B, Huh7, and PLC5 HCC cells with IC50 values ranging from 2.8 to 3.2 μM. OSU-A9 interfered with the interplay between Akt- and NF-κB-mediated oncogenic signaling, leading to changes in the functional status of diverse signaling effectors involved in cell cycle progression, apoptosis, angiogenesis, and metastasis. The in vivo efficacy of OSU-A9 was assessed in nude mice bearing luciferase-expressing Hep3B xenograft tumors. Daily oral treatments with OSU-A9 at 25 or 50 mg/kg for 56 days suppressed tumor growth by 67 and 80%, respectively, which was correlated with changes in intratumoral biomarkers pertinent to Akt-NF-κB signaling, and without apparent toxicity or evidence of hepatic biotransformation enzyme induction. Together, these findings indicate that OSU-A9 is a potent, orally bioavailable inhibitor of the Akt-NF-κB signaling network with a broad spectrum of antitumor activity that includes targets regulating multiple aspects of HCC pathogenesis and progression.

      
	HCC, hepatocellular carcinoma
	NF-κB, nuclear factor κB
	IκB, inhibitor of nuclear factor-κB
	SB-203580, 4-(4-fluorophenyl)-2-(4-methylsulfinylphenyl)-5-(4-pyridyl)1H-imidazole
	DMSO, dimethyl sulfoxide
	ERK, extracellular signal-regulated kinase
	JNK, c-Jun N-terminal kinase
	Bad, Bcl-2-associated death promoter
	Akt, v-akt murine thymoma viral oncogene homolog
	CXCR4, chemokine, CXC motif, receptor 4
	MMP, matrix metalloproteinase
	cIAP, cellular inhibitor of apoptosis protein
	Bcl-2, B cell lymphoma-2
	Bcl-xL, B cell lymphoma-extra large
	c-Myc, cellular myelocytomatosis viral oncogene
	PARP, poly(ADP-ribose) polymerase
	CA, constitutively active
	DMEM, Dulbecco's modified Eagle's medium
	FBS, fetal bovine serum
	MTT, 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide
	Hep3B-luc, luciferase-expressing Hep3B
	H&E, hematoxylin and eosin
	GSK, glycogen synthase kinase
	IKKα, IκB kinase α
	MAP, mitogen-activated protein kinase
	TNF, tumor necrosis factor.
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 The online version of this article (available at http://molpharm.aspetjournals.org) contains supplemental material.
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