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SARS coronavirus SUD-M subdomain induces CXCL-10 and IL-1beta mediated pulmonary inflammation
                                           Cheng-Wen Lin*, Young-Sheng Chang
Department of Medical Laboratory Science and Biotechnology, China Medical University, Taiwan

SARS coronavirus unique domain (SUD) consists of three subdomains SUD-N, SUD-M and SUD-C, playing an essential role in SARS-CoV replication and transcription. This study investigated the functional activity of SUD, and its subdomains (SUD-N, SUD-M, and SUD-C) in pulmonary inflammation. In vitro assays. stable clones of human lung epithelial A549 cells expressing SUD or its subdomains were analyzed for determining the cytokine and chemokine profiles using real-time RT PCR. SUD, SUD-N, and SUD-M, but SUD-C and C-terminal truncated SUD-M (ctSUD-M) significantly induced the up-regulation of CXCL-10, IL-1beta, IL-18, TNF-alpha, and NLRP3 mRNAs. In vivo assays, the C57BL/6 mice intratracheally injected with the SUD subdomain plasmids were evaluated their changes in lung function including respiratory rate and breathing pattern by barometric whole body plethysmography. Enhanced pause (Penh) and expiratory flow at the mid-tidal volume (EF50) were higher, but time to PEF relative to Te (Rpef) was lower in SUD-N and SUD-M plasmid-intratracheally injected mice compared to PBS and empty vector controls. Analysis of bronchoalveolar lavage fluid (BALF) indicated that SUD-M significantly increased total cell counts and monocytes in BALF of wild type mice compared to vector and solvent controls. Histopathogical findings revealed SUD-M induced pulmonary inflammation, including focal severe/high inflammation, moderate lymphocytic perivascular cuffing and macrophage aggregation and moderate interstitial fibrosis in the alveolar space. Real time PCR assay showed that SUD-M significantly up-regulated the expression of IL-1β and CXCL10 in the lung tissues. Therefore, IL-1β and CXCL10 activation was suggested to involve in SARS coronavirus SUD-M induced pulmonary inflammation.
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