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    Abstract

        Benzoxathiole derivatives have been used in the treatment of acne and have shown cytostatic, antipsoriatic, and antibacterial properties. However, little is known about the molecular basis for these pharmacological properties, although nuclear factor (NF)-κB activation is closely linked to inflammation and cell proliferation. Here, we demonstrate that the novel small-molecule benzoxathiole 6,6-dimethyl-2-(phenylimino)-6,7-dihydro-5H-benzo-[1,3]oxathiol-4-one (BOT-64) inhibits NF-κB activation with an IC50 value of 1 μM by blocking inhibitory κB(IκB) kinase β (IKKβ), and suppresses NF-κB-regulated expression of inflammatory genes in lipopolysaccharide (LPS)-activated RAW 264.7 macrophages. BOT-64 inhibits IKKβ-mediated IκBα phosphorylation in LPS-activated macrophages, resulting in sequential prevention of downstream events, including proteolytic degradation of IκBα, DNA binding ability, and transcriptional activity of NF-κB. BOT-64 inhibits LPS-inducible IKKβ activity in the cells and catalytic activity of highly purified IKKβ. Moreover, the effect of BOT-64 on cell-free IKKβ was abolished by substitution of Ser-177 and Ser-181 residues in the activation loop of IKKβ to glutamic acid residues, indicating a direct interaction site of benzoxathiole. BOT-64 attenuates NF-κB-regulated expression of inflammatory genes such as inducible nitric-oxide synthase, cyclooxygenase-2, tumor necrosis factor-α, interleukin (IL)-1β, and IL-6 in LPS-activated or expression vector IKKβ-transfected macrophages. Furthermore, BOT-64 dose-dependently increases the survival rates of endotoxin LPS-shocked mice.

      
Footnotes
	
        This work was financially supported by a grant (R05-2004-000-10241-0, E00207) from the Korea Research Foundation, and another grant (KRF-2005-005-J15001) funded by the Korean Government (MOEHRD, Basic Research Promotion Fund).

      
	
        ABBREVIATIONS: NF, nuclear factor; BOT-64, 6,6-dimethyl-2-(phenylimino)-6,7-dihydro-5H-benzo[1,3]oxathiol-4-one; PTN, parthenolide; IκB, inhibitory κB; IKK, IκB kinase; LPS, lipopolysaccharide; iNOS, inducible nitric-oxide synthase; COX-2, cyclooxygenase-2; TNF-α, tumor necrosis factor-α; IL, interleukin; ERK-1/2, extracellular signal-regulated kinase; JNK, c-Jun N-terminal kinase; SEAP, secretory alkaline phosphatase; NPT, neomycin phosphotransferase; PGE2, prostaglandin E2; PCR, polymerase chain reaction; RT-PCR, reverse transcription-polymerase chain reaction; WB, Western blot; PMSF, phenylmethylsulfonyl fluoride; DTT, dithiothreitol; RFU, relative fluorescence unit; Luc, luciferase; TNF, tumor necrosis factor; AT buffer, HEPES, Triton X-100, glycerol, EDTA, EGTA, NaF, Na4P2O7, dithiothreitol, Na3VO4, phenylmethylsulfonyl fluoride, leupeptin, and pepstatin; PS-1145, XXX; IRFI 042, mono[2-[2-(acetylthio)ethyl]-2,3-dihydro-4,6,7-trimethyl-5-benzofuranyl] ester; YS 51, 1-(β-naphtylmethyl)-6,7-dihydroxy-1,2,3,4,-tetrahydroisoquinoline; BMS-345541, (4(2′-aminoethyl)amino-1,8-dimethylimididazo(1,2-a)quinoxaline)-4,5-dihydro-1,8-dimethylimidazo(1,2-a)quinoxalin-4-one-2-carboxylic acid; PS-1145, N-(6-chloro-9H-β-carbolin-8-yl)-nicotinamide.
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