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$JUDGHFLPLHQWRV                                                      ËQGLFH                                                                ËQGLFHGH)LJXUDV                                                     ËQGLFHGH7DEODV                                                     ,QWURGXFFLyQ                                       +LVWRULDQDWXUDOGHOSH]FHEUD\ELRORJtD                             'HVDUUROORHPEULRQDULR                                 0RGHORH[SHULPHQWDOHQLQYHVWLJDFLyQELRPpGLFD                       

 

)DFWRUHVPHGLRDPELHQWDOHVPDFURPLFURDPELHQWH\DGTXLVLFLyQGHSHFHV  e-version

7HPSHUDWXUD                              2[tJHQRGLVXHOWR                                     S+ 'XUH]DWRWDOGHODJXD                                   $PRQtDFR1LWULWRV\1LWUDWRV                               &DUDFWHUtVWLFDVJHQHUDOHVGHODVLQVWDODFLRQHVGHODERUDWRULR              (VWUXFWXUDOHV                                        &RQH[LRQHVGHDJXD                                6LVWHPDVGHLOXPLQDFLyQ                                 6LVWHPDVGHFDOHIDFFLyQ\YHQWLODFLyQ                               7DQTXHVGHDJXD\GLVSRVLFLyQ                             'LVHxRGHOVLVWHPDGHFLUFXODFLyQGHODJXD                       ,QFRUSRUDFLyQGHWDQTXHVRSHFHUDVFHQWLQHOD                         6XPLQLVWURGHDJXD                                    $OLPHQWDFLyQGHORVSHFHV                                $GTXLVLFLyQGHSHFHV                                   0DQHMRGHODVDOXGHQODVFRORQLDVGHOSH]FHEUD                   ,QWHUDFFLyQKXpVSHGSDWyJHQRDPELHQWH                         (QIHUPHGDGHVGHOSH]FHEUDHQLQVWDODFLRQHVGHLQYHVWLJDFLyQ           'LDJQyVWLFRJHQHUDO\SURWRFRORVGHQHFURSVLD                        $QDPQHVLV                               &RPSRUWDPLHQWR                                  0XHVWUDVSDUDODVSUXHEDV\HXWDQDVLD                        0HWRGRORJtDGHODVSUXHEDV                               6HOHFFLyQGHSHFHVSDUDODQHFURSVLD                         ([DPHQH[WHUQR                            %UDQTXLDV                               ([DPHQLQWHUQR                               ,PSURQWDV                               %DFWHULRORJtD                                        9LURORJtD                               %LRORJtDPROHFXODU                                    (QIHUPHGDGHVEDFWHULDQDV                                0LFREDFWHULRVLV                                     

 

%DFWHULDVGHVOL]DQWHV                                   e-version $HURFLVWLWLVEDFWHULDQDLQIHFFLyQEDFWHULDQDGHODYHMLJDQDWDWRULD          Edwardsiella ictaluri         (QIHUPHGDGHVSURWR]RDULDV                               (QIHUPHGDGGHWHUFLRSHORPiscinoodinium pillulare                    0LFURVSRULGLRVLV                                     (QIHUPHGDGGHO1HyQ7HWUD                               ,FKHQIHUPHGDGGHODPDQFKDEODQFD                        3DUiVLWRV0HWD]RRV&DSLOODULDVLV                                 0\[RVSRULGLRVLVUHQDO                                   &RQWUROVDQLWDULRGHFRORQLDVGHSHFHVFHEUDGHELRWHULRVGH$UJHQWLQD )XQGDPHQWDFLyQGHOSUR\HFWR                             +LSyWHVLV                                2EMHWLYRJHQHUDO                                     2EMHWLYRVHVSHFtILFRV                                    0DWHULDOHV\PpWRGRV                                   0XHVWUHR                               3URFHVDPLHQWRGHODVPXHVWUDV\WpFQLFDVGHGLDJQyVWLFR                0LFURVFRStDySWLFDGHFDPSRFODURSDUiVLWRV\EDFWHULDV                &XOWLYREDFWHULROyJLFRDLVODPLHQWRHLGHQWLILFDFLyQIHQRWtSLFD               7pFQLFDGH3&5SDUiVLWRV\EDFWHULDV                        5HVXOWDGRV                                 &RQFOXVLyQ                                 'LVFXVLyQ                               %LEOLRJUDItD                                         
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)LJXUD&RQWUROGHAeromonas hydrophilaSRU3&5\WUDQVLOXPLQDGRUGHOX]D]XO  e-version

)LJXUD&RQWUROGHMycobacterium VSSSRU3&5\WUDQVLOXPLQDGRUGHOX]D]XO 
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,1752'8&&,Ï1

(QODV~OWLPDVGpFDGDVHOSH]FHEUD Danio rerioVHKDFRQYHUWLGRHQXQLPSRUWDQWH PRGHORDQLPDOGHLQYHVWLJDFLyQ0XFKDVGHORVPLVPDVFDUDFWHUtVWLFDVTXHKDFHQGHHVWH SHTXHxRSH]GHDJXDGXOFHWURSLFDOXQIDYRULWRGHORVSHFHVHQWUHORVDILFLRQDGRVHQHO DFXDULVPRWDPELpQKDQFRQWULEXLGRDVXVXUJLPLHQWRFRPRXQPRGHORSDUDHOVHU KXPDQRGHVDUUROOR\HQIHUPHGDGWR[LFRORJtDJHQpWLFD\FRPSRUWDPLHQWR8QIDFWRU LPSRUWDQWHHQHVWDDSDULFLyQHVODUHODWLYDIDFLOLGDGGHPDQWHQHU\FULDUSH]FHEUDHQ FDXWLYHULR$PHGLGDTXHHOSH]FHEUDVHKDYXHOWRPiVIUHFXHQWHHQORVSURJUDPDVGH LQYHVWLJDFLyQFRQDQLPDOHVKD\XQDFUHFLHQWHQHFHVLGDGGHGHVDUUROODUHVWiQGDUHVGH

 

DWHQFLyQTXHIDYRUH]FDQHOELHQHVWDUGHHVWRVDQLPDOHV'LFKRVHVWiQGDUHVQRVROR e-version PHMRUDUiQELHQHVWDUDQLPDOSHURHQ~OWLPDLQVWDQFLDVHUYLUiSDUDPHMRUDUODFDOLGDG\OD HILFDFLDGHODLQYHVWLJDFLyQHQTXHORVSHFHVHVWiQLQYROXFUDGRV6SHQFHet al., (OSH]FHEUDHVXWLOL]DGRFRPRPRGHORGHGHVDUUROORHPEULRQDULRGHYHUWHEUDGRV DQiOLVLVGHODIXQFLyQJpQLFD\PXWDJpQHVLV3UHYLRDOGHVDUUROORGHOPRGHORGHOSH] FHEUDHQODGpFDGDGHJHQHWLVWDVGHOGHVDUUROORH[SHULPHQWDEDQFRQPRGHORVGH LQYHUWHEUDGRVFRPRDrosophila melanogasterPRVFDGHODIUXWD\PiVUHFLHQWHPHQWH FRQ Caenorhabditis elegans QHPDWRGRSDUDODLQYHVWLJDFLyQGHOGHVDUUROORHPEULRQDULR WHPSUDQR/DFRPELQDFLyQGHXQDSUROtILFDFDSDFLGDGUHSURGXFWLYDGH'URVRSKLOD\OD PDQLSXODFLyQH[LWRVDGHVXVHPEULRQHVSHUPLWHKDFHUHQVD\RVGHGHVDUUROORHPEULRQDULR \DQiOLVLVJHQpWLFRGHIRUPDSUiFWLFDHQHOODERUDWRULR6LQHPEDUJRHQUHODFLyQDO GHVDUUROORHPEULRQDULRODDSOLFDFLyQGHHVWDLQIRUPDFLyQDYHUWHEUDGRVIXHOLPLWDGD 'HVGHHPEULRQHVGHUDWRQHVTXHVHGHVDUUROODQGHQWURGHXQ~WHURKDVWDODUDQDGH JDUUDVDIULFDQDXenopus laevisWLHQHQXQDFDSDFLGDGUHSURGXFWLYDOHQWD\QLQJXQRGH HVWRVPRGHORVGHYHUWHEUDGRVPiVSRSXODUHVSRVHHQODVFDUDFWHUtVWLFDVTXHKL]RGH 'URVRSKLODXQPRGHORWDQSUiFWLFR.DKQ6SHQFHet al6SHQFHet al 3RUVXDOWDIHFXQGLGDG\IHUWLOL]DFLyQH[WHUQDHOSH]FHEUDSRVHtDORVDWULEXWRVGHHVWRV PRGHORVH[LVWHQWHVVLQVXVLQFRQYHQLHQWHVLQKHUHQWHV'HELGRDTXHORVPHFDQLVPRV PROHFXODUHVIXQGDPHQWDOHVGHOGHVDUUROORGHXQHPEULyQVRQVLPLODUHVSDUDWRGRVORV YHUWHEUDGRVSRVLELOLWyTXHHOSH]FHEUDVHKD\DFRQYHUWLGRJUDGXDOPHQWHHQHOPRGHOR YHUWHEUDGRLQIHULRUGHHOHFFLyQ6SHQFH et al., /RVSURFHVRVGHPXWDJpQHVLVKDQSHUPLWLGRH[SHULPHQWDUHQiUHDVGHOJHQRPDVLQ FRQRFLPLHQWRSUHYLRGHODIXQFLyQGHJHQHVHVSHFtILFRV'HVGHKDFHDOJXQRVDxRVHQORV ODERUDWRULRVVHXWLOL]DQUDWRQHV\UDWDVHQWpFQLFDVGRQGHVHHOLPLQDQPXWDFLRQHVGH LQWHUpVGHJHQHVFRQRFLGRVSDUDHVWXGLDUHOHIHFWRGHOJHQHQHOIHQRWLSRUHVXOWDQWH$ WUDYpVGHODFUHDFLyQGHIHQRWLSRVPXWDQWHVSRUPHGLRGHODPXWDJpQHVLVTXtPLFDODV IXQFLRQHVGHPXFKRVJHQHVDVRFLDGRVDODSLJPHQWDFLyQWHMLGRPXVFXODUFDUGLRYDVFXODU \HOGHVDUUROORGHOVLVWHPDQHUYLRVRFHQWUDO61&KDQVLGRLQYHVWLJDGRVH[WHQVLYDPHQWH 'ULHYHUet al3RVWOHWKZDLWet al.,$SULQFLSLRVGHODGpFDGDGH*HRUJH 6WUHLVLQJHU8QLYHUVLGDGGH2UHJRQXQJHQHWLVWDGHIDJRVLGHQWLILFyDOSH]FHEUDFRPR XQPRGHORGHYHUWHEUDGR3DUDDLVODUPXWDFLRQHVJHQpWLFDVHQSH]FHEUDXWLOL]y SURWRFRORVGHPXWDJpQHVLV(VWDOtQHDVLVWHPiWLFDGHWUDEDMRKDFRQWLQXDGRHQOD 8QLYHUVLGDGGH2UHJyQSRUYDULRVODERUDWRULRVLQFOXLGRHOGH&KDUOHV.LPPHOTXLHQ WDPELpQKDDSRUWDGRJUDQSDUWHGHODLQIRUPDFLyQLQYROXFUDQGRHOGHVDUUROORHPEULRQDULR WHPSUDQRGHOSH]FHEUD$FRPLHQ]RGHODGpFDGDGHGRVODERUDWRULRV&KULVWLDQH

 

1XVVOHLQ9ROKDUGGHO,QVWLWXWR0D[3ODQFNSDUDHO'HVDUUROOR%LRORJtD\:ROIJDQJ'ULHYHU e-version GHO+RVSLWDO*HQHUDOGH0DVVDFKXVHWWVFRPHQ]DURQDXWLOL]DUXQDPHWRGRORJtDOODPDGD PXWDJpQHVLVGHVDWXUDFLyQSDUDLGHQWLILFDUIHQRWLSRVPXWDQWHVHQHOSH]FHEUD.DKQ /RVLQYHVWLJDGRUHVXVDQGRHVWDPHWRGRORJtDWUDWDURQDORVPDFKRVDGXOWRVGH SH]FHEUDFRQXQPXWiJHQRTXtPLFR\VHH[DPLQyODJHQHUDFLyQ)SDUDREVHUYDU DQRUPDOLGDGHVGHOGHVDUUROORSRUODLQWHUUXSFLyQGHODIXQFLyQGHYDULRVJHQHVSRGUtDQ LGHQWLILFDUVHPHGLDQWHODREVHUYDFLyQGHORVIHQRWLSRVPXWDQWHVHQORVSHFHVFHEUDHQ GHVDUUROOR(QHVWDPHWRGRORJtDKDEtDSURGXFLGRPiVGHPXWDFLRQHVHQ YDULRVFLHQWRVGHJHQHVTXHVRQQHFHVDULRVSDUDHOGHVDUUROORHPEULRQDULRQRUPDO 'ULHYHUet al+DIIWHUet al.,(Q-RKQ3RVWOHWKZDLW8QLYHUVLGDGGH 2UHJyQSXEOLFyHOSULPHUPDSDJHQpWLFRGRQGHVHLGHQWLILFDURQDSUR[LPDGDPHQWH PDUFDGRUHVJHQpWLFRV3RUHOPDSDJHQpWLFRGHOSH]FHEUD\DKDEtDFUHFLGRSDUD LQFRUSRUDUDSUR[LPDGDPHQWHPDUFDGRUHV3RVWOHWKZDLWet al., (OSH]FHEUDHVWROHUDQWHDXQDDPSOLDJDPDGHFRQGLFLRQHVDPELHQWDOHVFRQGLFLRQHV\ IiFLOPHQWHUHSURGXFLUi\SURGXFLUiJUDQGHVFDQWLGDGHVGHGHVFHQGHQFLDLQFOXVREDMR FRQGLFLRQHVYDULDEOHVRVXEySWLPDV,UyQLFDPHQWHHOKHFKRGHTXHHOSH]FHEUD SURVSHUHWDQELHQHQFDXWLYHULRKDSHUPLWLGRDORVLQYHVWLJDGRUHVSDVDUSRUDOWROD LPSRUWDQFLDGHGHVDUUROODUHVWiQGDUHVSDUDHOFXLGDGR\PDQHMREDVDGRHQODELRORJtD\ FRPSRUWDPLHQWRGHHVWRVDQLPDOHV6SHQFHet al 

+,6725,$1$785$/'(/3(=&(%5$%,2/2*Ë$<02'(/2(;3(5,0(17$/ (1,19(67,*$&,21%,20(',&$

(OSH]FHEUDHVXQDHVSHFLHGHDJXDGXOFHQDWLYDGHO*DQJHVUtRGHOD,QGLD\VH H[WLHQGHDRWUDViUHDVFRQWLQHQWDOHVFLUFXQGDQWHVGHOVXUGH$VLD+DPLOWRQ%XFKDQDQ (OSH]FHEUDHVXQPLHPEURGHODIDPLOLD&\SULQLGDHTXHLQFOX\HHOJpQHUR 'DQLRV/RVDGXOWRVQRVXHOHQVXSHUDUORVFPGHORQJLWXGVRQVH[XDOPHQWHGLPRUIRV \ODKHPEUDHVXQSRFRPiVJUDQGHPiVSODWHDGD\OLJHUDPHQWHUHGRQGHDGDHQFDPELR HOPDFKRHVPiVDHURGLQiPLFR\JHQHUDOPHQWHPiVEULOODQWHTXHODVKHPEUDV/RV DGXOWRVVDQRVVXHOHQVHUXQWRQRSODWHDGRRGRUDGRPHQRVFRP~QFRQYDULDVUD\DV KRUL]RQWDOHVGHFRORUD]XOS~USXUDEULOODQWHTXHVHH[WLHQGHQGHVGHHORSpUFXORKDVWDOD EDVHGHODDOHWDFDXGDO/DVUD\DVGHFRORUHVVHUHSLWHQFRQIUHFXHQFLDWDQWRHQODDOHWD DQDOFRPRHQODGRUVDO/RVPDFKRVTXHH[KLEHQFRPSRUWDPLHQWRGRPLQDQWHVREUHORV GHPiVSHFHVGHODFXDULRJHQHUDOPHQWHPXHVWUDQWRQRVGRUDGRVRDPDULOORVPiV EULOODQWHV\GRUVDOPHQWHHVHYLGHQWHXQWRQRPDUUyQDPDULOOHQWRRVFXURDROLYDGHVGHOD FDEH]DDODDOHWDFDXGDO/DUHJLyQYHQWUDOVXHOHVHUKRPRJpQHDGHWRQRDPDULOOREODQFR

 

\GRVSDUHVGHEiUEXODVHVWiQSUHVHQWHVHQODPDQGtEXODLQIHULRU e-version /DFUtDVHOHFWLYDSRUHOFRPHUFLRGHDFXDULRVKDSURGXFLGRPXFKDVYDULHGDGHV IHQRWtSLFDVLQFOX\HQGRSHFHVFRQDOHWDVHQYHOR\DOHWDVODUJDV (OSH]FHEUDQRVXHOHVHUDJUHVLYR\HVXQQDGDGRUDFWLYRRFXSDQGRORVHVWUDWRV VXSHULRUHVGHODFROXPQDGHDJXD6RQRPQtYRURV\KDQGHPRVWUDGRVHUEDVWDQWH UHVLVWHQWHV\SUROtILFRVFXDQGRVRQFULDGRVHQFDXWLYHULR$WUDYpVGHXQDEXHQDQXWULFLyQ \SRUPDQLSXODFLyQGHOFLFOROX]RVFXULGDGODVKHPEUDVSXHGHQVHULQGXFLGDVIiFLOPHQWH DWHQHUFUtDVHQHOODERUDWRULR'HVSXpVGHXQSHUtRGRGHRVFXULGDGWRWDOODUHSHQWLQD DSDULFLyQGHOX]JHQHUDXQFRPSRUWDPLHQWRGHIURWDPLHQWRSHUVLVWHQWHHQODKHPEUDSRU SDUWHGHOPDFKRTXLHQODHVWLPXODSDUDODSRVWXUDGHKXHYRVORVFXDOHVFDHQHQOD FiPDUDFRORFDGDHQODSDUWHLQIHULRUGHODFXDULR'HVSXpVGHLQGXFLUDODKHPEUDSDUDOD OLEHUDFLyQGHKXHYRVDWUDYpVGHOFRPSRUWDPLHQWRWiFWLOORVPDFKRVIHUWLOL]DUUiSLGDPHQWH ORVPLVPRV3DUDODSURWHFFLyQGHORVKXHYRVVHUHTXLHUHQSHTXHxDVHVIHUDVGHYLGULR FDQLFDVFRORFDGDVHQODSDUWHLQIHULRUGHODXQLGDGHYLWDQGRTXHORVDGXOWRVFRQVXPDQ VXVSRVWXUDVDQWHVGHODUHFROHFFLyQ'LHWULFKet al�6SHQFHet al., 

'HVDUUROORHPEULRQDULR

'HVSXpVGHODIHUWLOL]DFLyQHOHPEULyQGHSH]FHEUDVXIUHXQDVHULHGHIRUPDFLyQGH HVFLVLRQHVYLVLEOHV(Q�&ODWHPSHUDWXUDHVWiQGDUSDUDHOPDQWHQLPLHQWRGHOSH] FHEUDODSULPHUDRFXUUHDORVPLQXWRVGHVSXpVGHODIHUWLOL]DFLyQ\ODVVLJXLHQWHVRFKR GLYLVLRQHVWLHQHQOXJDUDLQWHUYDORVUHJXODUHVGHPLQXWRV'HVSXpVGHODQRYHQD GLYLVLyQHOFLFORFHOXODUFRPLHQ]DDDODUJDUVH\ODVGLYLVLRQHVFHOXODUHVVHYXHOYHQ DVtQFURQDV(VWRPDUFDHOLQLFLRGHODIRUPDFLyQGHODPpGXODyVHD)02HQDOUHGHGRU GHKRUDVGHVSXpVGHODIHUWLOL]DFLyQ8QDVSHFWRLPSRUWDQWHGHOD)02HVODDFWLYDFLyQ GHODWUDQVFULSFLyQFLJyWLFDHQGRQGHWRGRVORVSURFHVRVHVWiQUHJXODGRVSRUIDFWRUHV PDWHUQRVGHSRVLWDGRVHQHOKXHYR/DJDVWUXODFLyQSURFHVRSRUHOFXDOODVWUHVFDSDV JHUPLQDOHVHQGRGHUPRPHVRGHUPR\HFWRGHUPRRFXSDQVXVSRVLFLRQHVILQDOHVHQHO HPEULyQFRPLHQ]DGHVSXpVGHDSUR[LPDGDPHQWHKRUDVSRVWHULRUHVDODIHUWLOL]DFLyQ KSI\VHFRPSOHWDDODVKSI'HVGHODVSULPHUDVGLYLVLRQHVQRVHELVHFWDOD\HPDHO HPEULyQVHDVLHQWDFRPRXQDERODGHFpOXODVHQODSDUWHVXSHULRUGH/D\HPDKDVWD DSUR[LPDGDPHQWHKSIFXDQGRODVFpOXODVHPEULRQDULDVFRPLHQ]DQDFUHFHU H[WHQGLHQGRVHVREUHOD\HPD(VWHSURFHVRGHQRPLQDGR epibolyHVXQPRYLPLHQWR FHOXODUTXHVHSURGXFHHQHOHPEULyQWHPSUDQRDOPLVPRWLHPSRTXHODJDVWUXODFLyQ\VH FRPSOHWDDODVKSI'XUDQWHHOSHUtRGRFRPSUHQGLGRHQWUH\KSIORVyUJDQRV LQWHUQRVFRPLHQ]DQDIRUPDUVH\HQORVFDPELRVPRUIROyJLFRVODVHVWUXFWXUDVDGXOWDVVH

 

YXHOYHQGHWHFWDEOHV$ODVKSIHOFRUD]yQODWHODVDQJUHFRPLHQ]DDFLUFXODU\HO e-version HPEULyQUHVSRQGHDFXDOTXLHUHVWLPXODFLyQGHQRWDQGRODSUHVHQFLDGHFRQH[LRQHV QHXURPXVFXODUHV'XUDQWHORVSUy[LPRVGtDVHOHPEULyQVLJXHFUHFLHQGR\ORVyUJDQRV LQWHUQRVFRPSOHWDQVXGHVDUUROOR/RVHPEULRQHVFRPLHQ]DQDDOLPHQWDUVHSRFRGHVSXpV HOGtDR.LPPHOet al6SHQFHet al6SHQFHet al 

0RGHORH[SHULPHQWDOHQLQYHVWLJDFLyQELRPpGLFD (OSH]FHEUDVHKDXWLOL]DGRFRPRPRGHORH[SHULPHQWDOHQYDULRVFDPSRVGHOD LQYHVWLJDFLyQELRPpGLFD6WUHLVLQJHUet alSHURVRORUHFLHQWHPHQWHVHXWLOL]D SULQFLSDOPHQWHFRPRPRGHORHQELRORJtDGHOGHVDUUROOR6LQHPEDUJRORVSURFHVRV ELROyJLFRVUHOHYDQWHVSDUDXQRUJDQLVPRDGXOWRWDPELpQVHSXHGHQDERUGDUSRUHMHPSOR KHPRVWDVLD-DJDGHHVZDUDQ /LX/DVSULQFLSDOHVLQYHVWLJDFLRQHVXWLOL]DQGRHOSH] FHEUDVHKDQUHDOL]DGRHQGHVDUUROORWHPSUDQR\RUJDQRJpQHVLVSHURWDPELpQHQXQD DPSOLDYDULHGDGGHHQVD\RVELROyJLFRV'LHWULFKDE5XELQVWHLQ :HLQVWHLQet al.,6SHHGLH *HUODL /DXWLOLGDGGHOSH]FHEUDFRPRVLVWHPDPRGHORQRGHSHQGHVRORHQVXVUDVJRV FRPSDUWLGRVFRQRWURVDQLPDOHV\KXPDQRVVLQRWDPELpQHQYDULDVFDUDFWHUtVWLFDVTXH SHUPLWHQXQDYDULHGDGGHH[SHULHQFLDV\HQIRTXHV(OSH]FHEUDDGXOWRHVSHTXHxROR TXHKDFHSRVLEOHPDQWHQHUXQQ~PHURPD\RUGHSHFHVTXHGHRWURVYHUWHEUDGRVFRPR SROORVRUDWRQHVHQXQGHWHUPLQDGRHVSDFLR$GHPiVHOSH]FHEUDUHTXLHUHSRFR PDQWHQLPLHQWRDH[FHSFLyQGHFDPELRVGHDJXD\DOLPHQWDFLyQSHURHVWRVSXHGHQVHU DXWRPDWL]DGRVSDUDIDFLOLWDUODWDUHD(VWRKDFHGHOPLVPRXQDRSFLyQPX\HFRQyPLFD FRPRRUJDQLVPRPRGHOR/DKHPEUDGHOSH]FHEUDSRQHKDELWXDOPHQWHXQSDUGHFLHQWRV GHKXHYRV\HVSRVLEOHYROYHUDFUX]DUORVSURJHQLWRUHVDLQWHUYDORVVHPDQDOHV/RV JUDQGHVWDPDxRVGHODVFDPDGDVVRQLPSRUWDQWHVSDUDORVH[SHULPHQWRVJHQpWLFRV\ WDPELpQDOSURSRUFLRQDUXQJUDQQ~PHURGHHPEULRQHVSDUDHQVD\RVPROHFXODUHV\ ELRTXtPLFRVFRPRXQDSREODFLyQELHQVLQFURQL]DGDHQVXUiSLGRGHVDUUROORRQWRJHQpWLFR GHVRORWUHVGtDVKDVWDOOHJDUDOHVWDGLRGHDOHYLQR/RVHPEULRQHVRDOHYLQRVGHSH] FHEUDVHGHVDUUROODQIXHUDGHODPDGUH\SRVHHQXQD\HPDTXHORVQXWUHGXUDQWHYDULRV GtDV(VWRVLJQLILFDTXHWRGDVODVHWDSDVGHGHVDUUROORVRQDFFHVLEOHVSDUDODH[SHULHQFLD VLQVDFULILFDUDODPDGUHFRPRDPHQXGRVHQHFHVLWDHQRWUDVHVSHFLHVGHYHUWHEUDGRV SDUDREWHQHUHPEULRQHVTXHVHGHVDUUROODQHQHO~WHUR/RVHPEULRQHVVRQySWLFDPHQWH WUDQVSDUHQWHVTXHSHUPLWHREVHUYDUFpOXODVHQHOHPEULyQYLYR/RVHPEULRQHVGHSH] FHEUDVHGHVDUUROODQPX\UiSLGDPHQWH\KRUDVGHVSXpVGHODIHUWLOL]DFLyQORV HPEULRQHVWLHQHQXQDDSDULHQFLDGHSH]FRQODPD\RUtDGHORVVLVWHPDVGHyUJDQRV\D

 

GHVDUUROODGRV\IXQFLRQDQGR(QWRQFHVDTXHOORVH[SHULPHQWRVTXHLQYROXFUDQHO e-version GHVDUUROORGHXQVLVWHPDRUJiQLFRHVSHFtILFRSRUHMHPSORH[SUHVLyQWUDQVLWRULDGHXQJHQ SDUWLFXODUHVSRVLEOHREWHQHUUHVXOWDGRVHQXQRRGRVGtDVDSDUWLUGHOLQLFLRGHGHVDUUROOR GHOHPEULyQ

(OJHQRPDGHOSH]FHEUDHVDSUR[LPDGDPHQWHODPLWDGGHOWDPDxRGHOTXHSRVHHXQ PDPtIHURDVtODJHQHUDFLyQGHPDSDVItVLFRV\SRVLFLRQDOHVSDUDSUR\HFWRVGHFORQDFLyQ HQHOSH]FHEUDUHTXLHUHQHVIXHU]RVVLPLODUHVDORVGHXQUDWyQ(OSH]FHEUDDOFDQ]DOD PDGXUH]VH[XDOHQXQWLHPSRUHODWLYDPHQWHFRUWRPHVHVGHSHQGLHQGRGHOD GHQVLGDGGHSHFHV\ODWDVDGHDOLPHQWDFLyQ(QFRQMXQWRHVWDVFDUDFWHUtVWLFDVSHUPLWHQ ODXWLOL]DFLyQGHOSH]FHEUDSDUDUHDOL]DULQYHVWLJDFLRQHVHQXQDYDULHGDGPpWRGRV\GH IDFWRUHVHPEULRQDULRVPROHFXODUHV\JHQpWLFRV'LHWULFKDE/DUVRQet al., 3DXOOet al.,

 



)$&725(60(',2$0%,(17$/(6,03257$17(63$5$/$6$/8'0$&52 0,&52$0%,(17(</$$'48,6,&,Ï1'(3(&(6 /RVSHFHVVRQHOJUXSRGHDQLPDOHVYHUWHEUDGRVPiVQXPHURVR\YDULDGRGHOSODQHWD FRQFHUFDGHHVSHFLHVFRQRFLGDV6HHQFXHQWUDQHQWRGRWLSRGHHFRVLVWHPDV DFXiWLFRVDGDSWiQGRVHHYROXWLYDPHQWHDORVDPELHQWHVHQORVTXHKDELWDQ$GHPiV H[LVWHQSUXHEDVFLHQWtILFDVTXHGHPXHVWUDQVXFDSDFLGDGSDUDVHQWLUPLHGRGRORU DQJXVWLD\HVWUpV6FKUHFN et al6QHGGRQ %URZQFRQILUPDQGRTXHVRQ VHUHVVLQWLHQWHVTXHQHFHVLWDQFRQGLFLRQHVySWLPDVGHELHQHVWDUSDUDSURSRUFLRQDUXQD FUtDDGHFXDGD6HWUDWDGHHPSOHDUSUiFWLFDVDSURSLDGDVTXHPHMRUHQODVFRQGLFLRQHVGH YLGDGHORVSHFHVIDFLOLWHQGXUDQWHODVH[SHULHQFLDVXQDPXHUWHVLQVXIULPLHQWR\ UHGX]FDQFXDOTXLHUULHVJRTXHVLHQGRFODUDPHQWHSHUMXGLFLDOSDUDVXELHQHVWDUSXGLHUD VHUHYLWDGR)LIH&RRN )UDQNV.ULVWHQVHQet al 7HPSHUDWXUD

/DWHPSHUDWXUDHVGHLPSRUWDQFLDFUtWLFDHQODVXSHUYLYHQFLDGHVDUUROORFUHFLPLHQWR\ UHSURGXFFLyQH[LWRVDGHOSH]FHEUD&XDQGRODWHPSHUDWXUDGHODJXDVXEHREDMD EUXVFDPHQWHORVSHFHVDOLJXDOTXHODPD\RUtDGHORVSRLTXLORWHUPRVPXHVWUDQXQD UHDFFLyQGHVKRFNLQWHUQR/DPDJQLWXGGHHVWHHIHFWRGHSHQGHGHODUDSLGH]GHOFDPELR GHWHPSHUDWXUD&RPRUHJODJHQHUDOXQFDPELRGHWHPSHUDWXUDGHEHOLPLWDUVHD �&GtDDXQTXHPXFKRVRUJDQLVPRVDFXiWLFRVSXHGHQWROHUDUJUDQGHVFDPELRVGH WHPSHUDWXUDEDVWDQWHELHQGHVSXpVGHXQVKRFNLQLFLDO\XQEUHYHSHUtRGRGH DFOLPDWDFLyQ/DVVLJXLHQWHVJHQHUDOL]DFLRQHVSXHGHQVHU~WLOHVSDUDHOGHVDUUROORGH

 

SUiFWLFDVGHODERUDWRULRTXHSURPXHYDQODEXHQDVDOXGGHORVDQLPDOHV e-version /DWHPSHUDWXUDySWLPDSDUDHOSH]FHEUDHVGH�&\VHUHFRPLHQGDWHPSHUDWXUDV PiVDOWDVSDUDHVWLPXODUODSRVWXUDGHKXHYRVFRPSRUWDPLHQWRUHSURGXFWLYR\SDUD IDFLOLWDUHOGHVDUUROORGHHPEULRQHVIHUWLOL]DGRV8QFDPELRGHWHPSHUDWXUDDIHFWDOD WROHUDQFLDDRWURVIDFWRUHV(ODXPHQWRGHODWHPSHUDWXUDGHQWURGHOUDQJRGHWROHUDQFLD DFHOHUDHOPHWDEROLVPR\DXPHQWDODGHPDQGDGHR[tJHQR&RPRUHJODJHQHUDOODWDVD PHWDEyOLFDVHGXSOLFDSRUFDGD�&GHDXPHQWRHQODWHPSHUDWXUD/DVODUYDVVXHOHQ VHUPHQRVWROHUDQWHVDORVFDPELRVGHWHPSHUDWXUDTXHVXVUHVSHFWLYDVIRUPDVDGXOWDV (QHOPDQWHQLPLHQWRGHOVRSRUWHYLWDOXQVLVWHPDDWHPSHUDWXUDVOLJHUDPHQWHPiVEDMDV HQHOODERUDWRULRDXPHQWDUiHOR[tJHQRGLVSRQLEOHUHGXFLUiODQHFHVLGDGGHDOLPHQWR\ PLQLPL]DUODVSpUGLGDVGHELGDVDLQFUHPHQWRVDFFLGHQWDOHVGHWHPSHUDWXUD6LQHPEDUJR ODVWHPSHUDWXUDVPiVEDMDVGLVPLQXLUiQODWDVDGHFUHFLPLHQWR\GHVDUUROOR/RVOtPLWHVGH WROHUDQFLDDODWHPSHUDWXUDVRQDOWDPHQWHYDULDEOHVHQWUHSREODFLRQHV\HQWUH WHPSRUDGDV(OFDPELRHQODWHPSHUDWXUDHQJHQHUDOXQDXPHQWRHQODPLVPDHVD PHQXGRXQIDFWRUHQODLQLFLDFLyQGHODDFWLYLGDGUHSURGXFWLYDXRWUDDFWLYLGDGLQGXFLGDSRU KRUPRQDV/DUVRQ et al.,3DXOOet al.,6DUDLYDet alE /DWHPSHUDWXUDGHOVLVWHPDGHDJXDGHEHVHUPRQLWRUHDGD\UHJLVWUDGDGLDULDPHQWHSRUOD FRORFDFLyQGHXQWHUPyPHWURRVRQGDHQFDGDVLVWHPDLQGHSHQGLHQWH3HTXHxRVFDPELRV HQODWHPSHUDWXUDHQHODJXDGHODFXDULR\DVHDSRUHQFLPDRSRUGHEDMRGHOUDQJR ySWLPRQRVXHOHVHUSHUMXGLFLDO6LQHPEDUJRORVFDPELRVUHSHQWLQRV\JUDQGHVHQOD WHPSHUDWXUDWDPELpQDPELHQWDOSXHGHQFDXVDUXQFKRTXHHLQFDSDFLWDUDORVSHFHV FHEUD

/DWHPSHUDWXUDDPELHQWHGHODKDELWDFLyQGHEHPDQWHQHUVHDOPHQRV�&SRUHQFLPDGH ODGHOVLVWHPDGHFRQWHQFLyQGHDJXDDFXDULRRSHFHUD/DYHQWLODFLyQHQODVDODD\XGD D SUHYHQLU OD FRQGHQVDFLyQ GH DJXD HQ ODV VXSHUILFLHV H[WHUQDV GH DFXDULRV SDUHGHV \ VXHOR/DFRQGHQVDFLyQHQHVWDVVXSHUILFLHVVLUYHFRPRXQPHGLRSDUDHOFUHFLPLHQWRGH PRKRV X KRQJRV \ JHQHUD XQ LPSDFWR QHJDWLYR HQ OD FDOLGDG GHO DLUH 7HPSHUDWXUDV DPELHQWHVXSHULRUHVD�&JHQHUDOPHQWHQRVHUHFRPLHQGDQGHELGRDOHOHYDGRFRVWRGH PDQWHQLPLHQWR \ PHQRU WDVD GH R[tJHQR GLVXHOWR \ PD\RUHV WDVDV PHWDEyOLFDV GH ORV SHFHV 3H] FHEUD HQ VX DPELHQWH QDWXUDO SRVHH XQ DPSOLR UDQJR GH WROHUDQFLD D ORV FDPELRVGHWHPSHUDWXUDHQODVUHJLRQHVGRQGHKDELWDVHKDQUHJLVWUDGRIOXFWXDFLRQHVGH WHPSHUDWXUD GHVGH ORV �& KDVWD ORV �& /ySH]2OPHGD   6iQFKH]9i]TXH] /RV UHJLVWURV GH WHPSHUDWXUD IOXFW~DQ GHSHQGLHQGR GH OD HVWDFLyQ GHO DxR HQ LQYLHUQR SXHGH DOFDQ]DU �& \ HQ YHUDQR KDVWD �& 6SHQFH et al  (V XQ SH] HFWRWHUPRORTXHTXLHUHGHFLUTXHHVFDSD]GHDGDSWDUVHDORVFDPELRVGHWHPSHUDWXUD

 

GHO DPELHQWH /ySH]2OPHGD   6iQFKH]9i]TXH]  (VWD FDSDFLGDG OH SHUPLWH e-version WROHUDU ODV IOXFWXDFLRQHV GH WHPSHUDWXUD \ DFOLPDWDUVH FRQ IDFLOLGDG /ySH]2OPHGD  6iQFKH]9i]TXH]/DH[SRVLFLyQGHODUYDVGHSH]FHEUDDWHPSHUDWXUDVYDULDGDV JUDGXDOPHQWHHQFRQGLFLRQHVGHODERUDWRULRJHQHUDXQDPHMRUUHVSXHVWDGHDGDSWDFLyQ HQFRPSDUDFLyQDODUYDVH[SXHVWDVDFDPELRVEUXVFRVGHWHPSHUDWXUD/RQJet al :DQJ et al  (O FDPELR GH WHPSHUDWXUD JHQHUD HIHFWRV D QLYHO ILVLROyJLFRV HQ ORV SHFHV DIHFWDQGR HO GHVDUUROOR FUHFLPLHQWR PHWDEROLVPR HQWUH RWURV /ySH]2OPHGD  6iQFKH]9i]TXH] (QHOFDVRGHSH]FHEUD ORVHVWXGLRVGLVSRQLEOHVVHHQIRFDQ HQ LGHQWLILFDU \ HVWXGLDU ORV HIHFWRV SURYRFDGRV SRU ORV FDPELRV GH WHPSHUDWXUD D QLYHO WUDQVFULSFLRQDOHQHVWDGLRVODUYDOHV/RQJet al/RQJet al\FyPRLQIOX\HQ ORV FDPELRV GH WHPSHUDWXUD HQ HVWDGLRV HPEULRQDULRV 6FRWW   -RKQVWRQ $GLFLRQDOPHQWH HQ HO WUDEDMR GH 6FKDHIHU   5\DQ  HYDO~DQ HO FRQFHSWR GH SODVWLFLGDG GH GHVDUUROOR HO FXDO VH GHILQH FRPR FDPELRV IHQRWtSLFRV SHUPDQHQWHV JHQHUDGRVHQUHVSXHVWDDFDPELRVHQODVFRQGLFLRQHVDPELHQWDOHVGXUDQWHHOFUHFLPLHQWR .LQQH



2[tJHQRGLVXHOWR

(QHODJXDXQSH]VHDVIL[LDFXDQGRHOFRQWHQLGRGHOR[tJHQRGLVXHOWRFDHSRUGHEDMRGH XQQLYHOFUtWLFR(VWHQLYHOHVHVSHFtILFRGHODHVSHFLHV\GHODFHSDVXMHWDDDGDSWDFLyQ\ GHSHQGLHQWHGHODWHPSHUDWXUD

&XDQGRXQSH]HVVDFDGRGHODJXDODVODPLQLOODVEUDQTXLDOHVVHFRODSVDQSRUTXH FDUHFHQGHVRSRUWHHVTXHOpWLFRLQWHUQR(VWRUHGXFHHQIRUPDGUiVWLFDHOiUHDGH VXSHUILFLHGLVSRQLEOHSDUDODGLIXVLyQGHOR[tJHQR\HOSH]PRULUiILQDOPHQWHGHDVIL[LDD PHQRVTXHVHDGHYXHOWRDODJXD3RUORWDQWRODGXUDFLyQGHOWLHPSRGHSHUPDQHQFLD IXHUDGHODJXDGHELGRDOPXHVWUHRSHULyGLFRSDUDH[SHULPHQWRVRDOWUDQVIHULUORV DQLPDOHVGHEHQVHUORPiVEUHYHSRVLEOH/RVSHFHVHYLWDQODViUHDVGRQGHVHSURGXFHHO DJRWDPLHQWRGHR[tJHQR(VWRSXHGHVHUGHD\XGDHQODLGHQWLILFDFLyQGHiUHDV GHILFLHQWHVGHR[tJHQRGHQWURGHORVVLVWHPDVGHDJXD3RUHOFRQWUDULRJUDQFDQWLGDGGH SHFHVTXHVHUH~QHQDOUHGHGRUGHORVDLUHDGRUHVSLHGUDVGHDLUHXRWURVSXQWRVGH VXPLQLVWURGHDLUHLQGLFDQXQJUDYHDJRWDPLHQWRGHR[tJHQRGHQWURGHOVLVWHPDFRPR WDPELpQSHFHVUHXQLGRVHQODVXSHUILFLHGHODJXDLQGLFDXQDIDOWDGHVDWXUDFLyQGH R[tJHQR6DUDLYDet alE(VWHFRPSRUWDPLHQWRVHSURGXFHSRUTXHODVDWXUDFLyQGHO R[tJHQRGHODJXDHVOLJHUDPHQWHPD\RUHQODLQWHUID]DLUHDJXD$XQTXHXQDDGHFXDGD R[LJHQDFLyQHVHVHQFLDOGHPDVLDGRR[tJHQRXRWURVJDVHVFRPSULPLGRVGLVXHOWRVFRPR HOQLWUyJHQRSXHGHQVHUSHUMXGLFLDOHVHLQFOXVRIDWDOHVVLQRVHFRUULJHUiSLGDPHQWH8QD

 

PDVLYDDLUHDFLyQSXHGHSURGXFLUQXEHVGHEXUEXMDVPX\ILQDV6WRVNRSI%DMRXQD e-version DOWDSUHVLyQGHXQDERPEDGHDLUHORVJDVHVFRPSULPLGRVWLHQGHQDSHUPDQHFHUHQ VROXFLyQ8QDYH]H[SXOVDGRDOVLVWHPDGHFLUFXODFLyQGHDJXDHOJDVFRPSULPLGRVDOH GHVROXFLyQDPHQRUSUHVLyQ\HVXWLOL]DGRSRUORVSHFHVGHODFXDULR(VWRUHVXOWDHQ pPERORVDpUHRVTXHVHGHVDUUROODQHQORVYDVRVVDQJXtQHRVPiVSHTXHxRVFRPRHQODV ODPLQLOODVEUDQTXLDOHV\TXHLQWHUUXPSHQHOIOXMRGHVDQJUHDWUDYpVGHODVEUDQTXLDVRHQ DOJXQRVGHORVFDVRVSXHGHQURPSHUORVYDVRVGHOLFDGRV\TXHUHVXOWDHQXQD KHPRUUDJLDDVIL[LD\PXHUWH(VWDFRQGLFLyQVHFRQRFHFRPRHQIHUPHGDGGHODEXUEXMD GHJDVGas Bubble Disease*%'\FRQIUHFXHQFLDVHPDQLILHVWDHQORVSHFHVFRPR XQDGLILFXOWDGSDUDUHVSLUDUERFDDELHUWDKHPRUUDJLDDOUHGHGRUGHODVEUDQTXLDV H[RIWDOPLDSHTXHxDVEXUEXMDVGHDLUHDVRFLDGDVFRQODVHVFDPDVRFyUQHD\PXHUWH V~ELWD(OGLDJQyVWLFRGH*%'SXHGHVHUGLItFLODPHQRVTXHDORVSHFHVDIHFWDGRVVHOHV UHDOLFHXQDQHFURSVLDSRFRGHVSXpVGHODPXHUWH/HVLRQHVDELHUWDVDVRFLDGDVD*%' IUHFXHQWHPHQWHVHYXHOYHQLQDSDUHQWHVGHVSXpVGHKRUDVSRVWPRUWHP*%'GHEH UHPHGLDUVHUiSLGDPHQWHPHGLDQWHODHOLPLQDFLyQGHWRGRVORVGLVSRVLWLYRVGHDLUHDFLyQ SLHGUDVGHDLUHHWFVHFXQGDULRVTXHFRQWULEX\HQDDJUHJDUPiVJDVDSUHVLyQSDUDHO DJXD(VWRUHGXFLUiODPH]FODGHJDVHVGLVXHOWRVHQHOVLVWHPDGHDJXD/DPD\RUtDGH ORVFDVRVGHVREUHVDWXUDFLyQGHJDVHVVHSXHGHDWULEXLUGLUHFWDPHQWHDODLUHDWUDSDGRHQ HOVLVWHPDGHWXEHUtDVDWUDYpVGHHTXLSRVGHIHFWXRVRVRHQYHMHFLGRVWDOHVFRPR WXEHUtDVMXQWDVRDFFHVRULRVGHPDQJXHUDTXHJHQHUDOPHQWHVHHQFXHQWUDQHQOD VXFFLyQFHUFDQDDODERPED/DVREUHVDWXUDFLyQGHJDVGHOVLVWHPDGHDJXDSXHGH WDPELpQRFXUUHHQFXDOTXLHUOXJDUTXHSXHGDSHUPLWLUTXHHODLUHHQWUH\SHUPDQH]FDHQ HOVLVWHPDEDMRDXPHQWRGHSUHVLyQ/DFDYLWDFLyQGHODJXDRHODLUHDWUDSDGRHQOD ERPEDHVXQDFDXVDIUHFXHQWHHQODSUHFLSLWDFLyQGHODVREUHVDWXUDFLyQGHOJDV\HQ RFDVLRQHVVHSXHGHGLDJQRVWLFDUVHHVFXFKDQGRHOIXQFLRQDPLHQWRGHODERPEDHODLUH DWUDSDGRGHQWURGHOVLVWHPDGHODERPED\TXHJHQHUDOPHQWHUHVXOWDHQXQUXLGRGH EXUEXMHR/RVFRPSRQHQWHVGHIHFWXRVRVTXHSURGXFHQIXJDVGHDLUHGHEHQVHU ,GHQWLILFDGRVUHSDUDGRVRUHHPSOD]DGRV&RQIUHFXHQFLDORVVLVWHPDVRSHUDWLYRV QHFHVLWDQVHUPRGLILFDGRVSDUDHYLWDUODFRORFDFLyQGHSLHGUDVGHDLUHFHUFDGHODHQWUDGD GHODERPED1XQFDGHEHSHUPLWLUVHTXHXQDERPEDIXQFLRQHVLQDJXDRLQJUHVRDLUH GXUDQWHORVFDPELRVGHDJXD/DDLUHDFLyQVHSXHGHSURSRUFLRQDUHQDFXDULRVR UHFLSLHQWHVSRFRSURIXQGRVVLPSOHPHQWHPDQWHQLHQGRXQDFLUFXODFLyQGHODJXD/D GLIXVLyQGHR[tJHQRHVDGHFXDGDDSURIXQGLGDGHVPHQRUHVDFPVLHODLUHHV ERPEHDGRDXQDYHORFLGDGGHOLWURVPLQSRUFDGDOLWURVGHDJXDGHOVLVWHPD8QD PHQRUFDSDFLGDGVHSXHGHXWLOL]DUVLORVSHFHVHVWiQLQDFWLYRVRODWHPSHUDWXUDGHODJXD

 

VHHQFXHQWUDHQHOXPEUDOLQIHULRUGHWROHUDQFLDWpUPLFDSDUDHVDHVSHFLHRFHSDGHO e-version GLVHxRH[SHULPHQWDO(ODLUHFRPSULPLGRHVFDOLHQWH\VHFR\WLHQGHDDFHOHUDUOD HYDSRUDFLyQGHODJXDGHQWURGHOVLVWHPD(ODLUHTXHEXUEXMHDHQORVDFXDULRVSURGXFLUi XQDQLHEODILQDTXHSXHGHWUDQVSRUWDUIRPLWHV\D\XGDUHQODWUDQVPLVLyQGH HQIHUPHGDGHV'LFKDKXPHGDGWDPELpQSXHGHUHVXOWDUHQODR[LGDFLyQGHFRPSRQHQWHV PHWiOLFRVTXHUHVXOWDHQXQDSRVLEOHDFXPXODFLyQ\DXPHQWRGHORVQLYHOHVGHLRQHV PHWiOLFRVTXHSXHGHQVHUWy[LFRV3RUORWDQWRWRGRVORVFRPSRQHQWHVPHWiOLFRVGH DFHURQRLQR[LGDEOHGHEHQVHUUHJXODUPHQWHFRQWURODGRV\HYLWDUODIRUPDFLyQGHy[LGR 6WRVNRSI+DUSHU /DZUHQFH/DZUHQFH 

S+

(OSH]FHEUDFRPRODPD\RUtDGHODVHVSHFLHVGHDJXDGXOFHSUHILHUHXQUDQJRGHS+GH \FRQXQySWLPRGHS+$OLJXDOTXHFRQODWHPSHUDWXUDORVFDPELRVIXHUDGHO UDQJRySWLPRFRPRFDPELRVUHSHQWLQRV\GUiVWLFRVHQHOS+SXHGHVHUPX\SHUMXGLFLDO SDUDODVDOXGDQLPDO8QS+PiVDOWR!WDPELpQUHVXOWDHQXQDFRQFHQWUDFLyQPiV DOWDGHDPRQtDFRQRLRQL]DGR1+0LHQWUDVTXHS+EDMRLQKLEHODDFWLYLGDGGH ODVEDFWHULDVQLWULILFDQWHV\VHWLHQGHDDXPHQWDUORVQLYHOHVWRWDOHVGHDPRQtDFRGHELGRD XQDDFXPXODFLyQGHOPLVPR(QVLVWHPDVGHDJXDFHUUDGRV\UHFLUFXODQWHVHOS+LUi JUDGXDOPHQWHHQGLVPLQXFLyQGHELGRDODSURGXFFLyQGHiFLGRVGXUDQWHHOSURFHVRGH QLWULILFDFLyQ\DTXHODVEDFWHULDVGHQWURGHOELRILOWURFRQYLHUWHQHODPRQtDFRHQQLWUDWR(O S+WDPELpQGLVPLQXLUiHQVLVWHPDVPDODLUHDGRVGHELGRDODSURGXFFLyQ\DFXPXODFLyQ GHGLy[LGRGHFDUERQR&2FUHDGRSRUODUHVSLUDFLyQGHORVSHFHV (OS+GHOVLVWHPDGHDJXDWLHQHXQDLQIOXHQFLDGLUHFWDVREUHODVXVFHSWLELOLGDGGHORV SHFHVDODVWR[LQDVFRQWDPLQDQWHVPHWiOLFDVFRPXQHVFRPRHO]LQFHOFREUHHOKLHUUR\ HODOXPLQLRTXHVRQPiVVROXEOHVHQDJXDHQFRQGLFLRQHViFLGDV3RUORWDQWROD WR[LFLGDGDVRFLDGDFRQODH[SRVLFLyQDHVWRVHOHPHQWRVHVPiVFRP~QHQVLVWHPDVGH DJXDPDQWHQLGRDXQYDORUGHS+PiVEDMR+DUSHU /DZUHQFH/DZUHQFH .ZRQJet al6DUDLYDet alE 

'XUH]DWRWDOGHODJXD

/DFDQWLGDGGHVDOHVGHFDOFLR\PDJQHVLRHQHODJXDVHGHQRPLQDFRPRGXUH]DGHO DJXD2WURVFDWLRQHVWDPELpQFRQWULEX\HQDODGXUH]DWRWDOGHODJXDSHURHVWDVVXHOHQ HVWDUSUHVHQWHVVyORHQFDQWLGDGHVPX\SHTXHxDVGHQWURGHDJXDGXOFHQRUPDO/RVNLWV GHSUXHEDFRPHUFLDOHVGLVSRQLEOHVWLHQGHQDPHGLUODGXUH]DFRPRODFDQWLGDGGH FDUERQDWRGHFDOFLR&D&2SUHVHQWHHQHODJXD/RVLQIRUPHVGHFDOLGDGGHODJXD

 

JHQHUDOPHQWHH[SUHVDQQLYHOHVGHGXUH]DHQWpUPLQRVGHSDUWHVSRUPLOOyQSSPR e-version PLOLJUDPRVSRUOLWURPJOLWUR(OSH]FHEUDHVJHQHUDOPHQWHFRQVLGHUDGRFRPRXQD HVSHFLHGHDJXDGXUDFRQQLYHOHVySWLPRVGHFDOFLR\PDJQHVLRHQWUH\SSP(O DJXDPX\VXDYHSSPSXHGHVHUSHUMXGLFLDOSDUDODVFUtDVHQGHVDUUROOR\DTXH GHSHQGHQGHODJXDSDUDODFDSWDFLyQGHPLQHUDOHVHVHQFLDOHVGXUDQWHODVSULPHUDVIDVHV GHOFUHFLPLHQWR7DPELpQVHKDHQFRQWUDGRTXHXQDEDMDGXUH]DGHODJXDRQLYHOHVGH FDOFLRHVWiDVRFLDGRFRQEDMDVWDVDVGHVXSHUYLYHQFLDGHHPEULRQHV\PD\RU VXVFHSWLELOLGDGDRWUDVHQIHUPHGDGHVLQGXFLGDVSRUHOPHGLRDPELHQWHFRPRUHVXOWDGRGH XQDPDODFDOLGDGGHODJXD6WRVNRSI

&XDQGRVHXWLOL]DyVPRVLVLQYHUVD52RDJXDGHVWLODGDHQXQVLVWHPDGHDFXDULRVORV PLQHUDOHVTXHKDQVLGRHOLPLQDGRVSRUHOSURFHVRGHILOWUDFLyQQHFHVLWDQVHUDGLFLRQDGRV (OFDOFLRVHSXHGHDxDGLUDODJXDHQIRUPDGH&D&2RSUHSDUDFLRQHVGHFRUDOWULWXUDGR +DUSHU /DZUHQFH/DZUHQFH*RQ]DOH]et al 
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8QDFRPSUHQVLyQSURIXQGDGHORVSULQFLSDOHVLQVXPRVDPELHQWDOHV\PLFURRUJDQLVPRV XELFXRVTXHPHWDEROL]DQSURWHtQDVSDUDORVVXESURGXFWRVQLWURJHQDGRVDWUDYpVGHOFLFOR GHOQLWUyJHQRVRQHVHQFLDOHVHQODHYDOXDFLyQRLQWHUSUHWDFLyQGHORVQLYHOHVGHDPRQLDFR 1+QLWULWR12\QLWUDWR12GHQWURGHXQVLVWHPDGHDJXD (QHOFLFORGHOQLWUyJHQRRQLWULILFDFLyQXQDSREODFLyQPL[WDGHEDFWHULDVVHGHVDUUROOD GHQWURGHOELRILOWURGHOVLVWHPD(QXQIXQFLRQDPLHQWRFRPSOHWRHOELRILOWURGHEHVHUFDSD] GHFRQYHUWLUWRGRQLWUyJHQRWy[LFR\UHVLGXRVSURGXFLGRVGHQWURGHXQVLVWHPDFHUUDGRHQ VXESURGXFWRVQRWy[LFRV/RVDOLPHQWRVQRFRQVXPLGRVHQGHVFRPSRVLFLyQ\OD H[FUHFLyQGHORVSHFHVVRQODVSULQFLSDOHVIXHQWHVGHQLWUyJHQRHQIRUPDGHDPRQLDFR GHQWURGHOVLVWHPD(ODPRQtDFRVHFRQYLHUWHSULPHURHQQLWULWRSRU NitrosomonasVSSTXH VRQEDFWHULDVSUHVHQWHVHQHOELRILOWUR/XHJRHOQLWULWRHVFRQYHUWLGRHQQLWUDWRSRUOD DFFLyQGH NitrobacterVSSTXHVRQEDFWHULDV\IORUDQRUPDOGHOELRILOWURHVWDEOHFLGR )LJXUD$XQTXHHVWDVEDFWHULDVVRQODVSULQFLSDOHVUHVSRQVDEOHVGHODFRQYHUVLyQGH DPRQtDFRDQLWUDWRRWUDVHVSHFLHVEDFWHULDQDVLQFOX\HQGRORVKHWHUyWURIRV SRWHQFLDOPHQWHRSRUWXQLVWDVWDOHVFRPRAeromonasVSS\PseudomonasVSS FRQWULEX\HQWDPELpQDODFRQYHUVLyQGHUHVLGXRVQLWURJHQDGRV3RUHQGHHVWDVEDFWHULDV VRQWDPELpQFRPSRQHQWHVLQWHJUDOHVGHODIORUDQRUPDOGHORVSHFHV\VRQ FRQVWDQWHPHQWHDSRUWDGRVHQHOELRILOWURPHGLDQWHODH[FUHFLyQGHORVSHFHV (VLPSRUWDQWHHQWHQGHUTXHHOELRILOWURHVXQDSREODFLyQGLQiPLFDGHPXFKDVHVSHFLHVGH EDFWHULDVTXHWLHQHQXQLPSDFWRVLJQLILFDWLYRVREUHODFDOLGDGGHODJXD\SRVWHULRUPHQWH

 

ODVDOXGGHORVSHFHV&XDOTXLHUFDPELRDEUXSWRHQHOPHGLRDPELHQWHDFXiWLFRSXHGH e-version DIHFWDUQHJDWLYDPHQWHDODVEDFWHULDVGHQWURGHOELRILOWUR/DLQFRUSRUDFLyQGHXQJUDQ Q~PHURGHSHFHVGHPDVLDGRUiSLGRRHOWUDWDPLHQWRGHODJXDFRQDJHQWHVTXtPLFRV LQFOXLGRVORVDQWLELyWLFRVHQIRUPDLQMXVWLILFDGDFRQIUHFXHQFLDSXHGHQGDUFRPR UHVXOWDGRXQGHVEDODQFHHQHOHTXLOLEULRGHODIORUDEDFWHULDQDGHQWURGHOELRILOWUR3RUOR WDQWRODVSREODFLRQHVGHEDFWHULDVGHQWURGHOELRILOWURSXHGHQDOWHUDUVHHQIRUPD VLJQLILFDWLYD\UHSHQWLQDPHGLDQWHFDPELRVHQHOS+GHODJXD\QLYHOHVGHDPRQLDFR QLWULWR\IUHFXHQWHPHQWHGHQLWUDWR0LHQWUDVTXHORVQLYHOHVDOWRVGHDPRQtDFRRQLWULWR VRQPX\Wy[LFRVHOGHQLWUDWRHVUHODWLYDPHQWHQRWy[LFR6LQHPEDUJRPDQWHQHUEDMRHO QLYHOGHQLWUDWRGHQWURGHOVLVWHPDHVLPSRUWDQWHSDUDJDUDQWL]DUODVDOXGGHOELRILOWUR\ SDUDFRQWURODUHOFUHFLPLHQWRGHDOJDV(QHVWHVHQWLGRORVFDPELRVSHULyGLFRVGHDJXD VRQHVHQFLDOHVSDUDHYLWDUODDFXPXODFLyQGHQLWUDWR\RWURVPHWDEROLWRVWy[LFRVHQHO PHGLRDPELHQWHDFXiWLFR6LQHPEDUJRORVELRILOWURVWDPELpQSXHGHQDOWHUDUVH FDPELDQGRHODJXDGHOVLVWHPDFRQGHPDVLDGDIUHFXHQFLDRFDPELDQGRWDPELpQVH UHDOL]DFRQXQJUDQYROXPHQGHDJXDGXUDQWHXQLQWHUFDPELRGHDJXDSURJUDPDGR/RV FDPELRVGHDJXDWDPELpQSXHGHQDOWHUDUODGLQiPLFDGHXQELRILOWURSRUXQDPH]FOD GHPDVLDGRIXHUWHTXHGHVDORMDODVEDFWHULDVGHOVXVWUDWR+DUSHU /DZUHQFH /DZUHQFH*RQ]DOH]et al 
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&DUDFWHUtVWLFDVJHQHUDOHVGHODVLQVWDODFLRQHV (VWUXFWXUDOHV

5HYHVWLPLHQWRVGHSDUHGHVWUDWDPLHQWRVSDUDSLVRVXPEUDOHVGHSXHUWDV\WHFKRVGHEH VHUGHPDWHULDOHVLPSHUPHDEOHVDODJXDRUHVLVWHQWHVDODJXDVHJ~QVHDQHFHVDULR 6XHORVUHYHVWLGRVGHHSR[\/DVSDUHGHVRIUHFHQODVYHQWDMDVGHXQIiFLOVDQHDPLHQWR\ UHVLVWHQFLDDODJXD/DVSXHUWDVGHEHQWHQHUGHVQLYHOHVSDUDSUHYHQLUSRVLEOHVIXJDVGH DJXD0DLHUGL\DOLet al
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6yORVHGHEHXWLOL]DUXQVHOODGRUGHVLOLFRQDGHJUDGRDOLPHQWLFLRSDUDHYLWDUOD LQWURGXFFLyQGHOL[LYLDGRVTXtPLFRVSRWHQFLDOPHQWHWy[LFRV(OFREUHGHEHHYLWDUVHHQORV FRQGXFWRV\ODVXQLRQHVFRPRWDPELpQVROGDGXUDVDEDVHGHSORPR/DVVDODVGHEHQ HVWDUSURYLVWDVGHXQGUHQDMHDGHFXDGR(VWRSXHGHUHTXHULUXQSLVRFRQGHVDJ�HVHQ YDULRVOXJDUHVHYLWDQGRXQiQJXORGHFDtGDSURQXQFLDGRGHGUHQDMHSRUTXHFUHDXQDEDVH LQHVWDEOHSDUDUDFNVSHVDGRVGHDFXDULRV/DVGHVFDUJDVGHDJXDFRQDJHQWHV LQIHFFLRVRVQRGHEHQVHUGHVFDUJDGDVHQDJXDVVXSHUILFLDOHV6LHODJXDGHVDOLGDGHEH

 

FRQHFWDUVHDODVOtQHDVVDQLWDULDVFRQXQSURFHVRDQWHULRUGHGHVLQIHFFLyQDGHFXDGRFRQ e-version FORURRXQWUDWDPLHQWRFRQR]RQR\ILOWURVGHSDUWtFXODV+DUSHU /DZUHQFH /DZUHQFH0DLHUGL\DOLet al 

6LVWHPDVGHLOXPLQDFLyQ

(OIRWRSHULRGRHVGHLPSRUWDQFLDFUtWLFDHQHOPDQWHQLPLHQWRGHODVDOXGILVLROyJLFD DPELHQWDOQRUPDOHVHQVLVWHPDVDFXiWLFRV(VDSURSLDGRXQDVKRUDVGHOX]SRUGtD VXPLQLVWUDGDVSRUOX]QDWXUDORDUWLILFLDOOXFHVIOXRUHVFHQWHV/DVKDELWDFLRQHVGHEHQ HVWDUHTXLSDGDVFRQXQDLOXPLQDFLyQFHQLWDOFRQFRQWUROGHWHPSRUL]DGRU'HSHQGLHQGR GHOSURWRFRORHOFRQWUROGHOIRWRSHULRGRVHUHDOL]D\DVHDSRUHOFRQWUROGHODLOXPLQDFLyQ GHODVDODRSRUWHPSRUL]DGRUHVHQORVDFXDULRVLQGLYLGXDOHV(QLQVWDODFLRQHVPiV JUDQGHVFRQP~OWLSOHVVLVWHPDVGHUDFNPRGXODUHVTXHVHH[WLHQGHQGHVGHHOVXHORKDVWD HOWHFKRVHGHEHSUHVWDUDWHQFLyQDODGLVSRVLFLyQGHODLOXPLQDFLyQSDUDDVHJXUDUTXH SHQHWUHODOX]HQIRUPDDGHFXDGDDWRGRVORVWDQTXHVRDFXDULRVTXHFRQWLHQHQSHFHV HVSHFLDOPHQWHORVTXHVHHQFXHQWUDQHQODSDUWHLQIHULRUFHUFDGHOVXHORGHOVLVWHPDGH HVWDQWHUtDV3RUHOFRQWUDULRORVSHFHVDORMDGRVHQODSDUWHVXSHULRUGHORVHVWDQWHV\ GHPDVLDGRFHUFDGHODIXHQWHGHOX]SXHGHQUHFLELUPXFKDLQWHQVLGDGOX]\DPEDV FLUFXQVWDQFLDVQRVRQIDYRUDEOHV(QWRQFHVGHPDVLDGDRPX\SRFDLQWHQVLGDGOXPtQLFD SXHGHLQIOXLUQHJDWLYDPHQWHHQODDFWLYLGDGUHSURGXFWLYDGHORVSHFHVGHQWURGHODFRORQLD (QHVWDVLQVWDODFLRQHVFRQHVWDQWHUtDVWLSRUDFNODVXQLGDGHVORVDFFHVRULRVGH LOXPLQDFLyQIOXRUHVFHQWHGHEHQHVWDUGLVSXHVWRVHQSDUDOHORDODVILODVGHHVWDQWHUtDV\ SRUHQFLPD\DOPHGLRGHORVSDVLOORVHQWUHGRVXQLGDGHVGHHVWDQWHUtDV(VWDGLVSRVLFLyQ PD[LPL]DODSHQHWUDFLyQGHODOX]SDUDSHFHVDORMDGRVHQWRGRVORVQLYHOHVGHOD HVWDQWHUtD+DUSHU /DZUHQFH/DZUHQFH 



6LVWHPDVGHFDOHIDFFLyQ\YHQWLODFLyQ

(QODDLUHDFLyQGHODJXDGHOVLVWHPDHODLUHFRPSULPLGRGHEHVHUILOWUDGR\SURWHJLGRGH FRQWDPLQDQWHVHQHODPELHQWH(ODLUHGHEDMDRPHGLDSUHVLyQGHEHVHUFDQDOL]DGR DGHFXDGDPHQWHDDWRGRVORVDFXDULRVRWDQTXHVGHOVLVWHPDRUDFN/DVFRQH[LRQHV GHEHQVHUSOiVWLFDVGHFORUXURGHSROLYLQLOR39&FRQDFFHVRULRVSDUDWXERVGHOPLVPR PDWHULDO\FRQGLIXVRUHVGHDLUHHQODSRUFLyQWHUPLQDOGHODFRQH[LyQ(OFRQWUROGH KXPHGDGGHEHVHUFRQVLGHUDGRSDUDWRGDVODVVDODVGHDFXDULRV\DTXHXQJUDQQ~PHUR GHDFXDULRVTXHFRQWLHQHQDJXDHQDSUR[LPDGDPHQWH�&SXHGHSURGXFLUXQJUDGR VLJQLILFDWLYDPHQWHDOWRGHKXPHGDGHVSHFLDOPHQWHGXUDQWHORVPHVHVGHYHUDQR/D

 

FLUFXODFLyQHVFDVDGHDLUHHQODVVDODV\ODDOWDKXPHGDGSXHGHQSURYRFDUXQD e-version SUROLIHUDFLyQVLJQLILFDWLYDGHKRQJRVGHQWURGHODVLQVWDODFLRQHV+DUSHU /DZUHQFH /DZUHQFH



7DQTXHVGHDJXD\GLVSRVLFLyQ

/DGLVSRVLFLyQGHOWDQTXHGHEHVHUFRQVLGHUDGDFXLGDGRVDPHQWHHQWpUPLQRVGH GLVWULEXFLyQGHSHVRV\PDWHULDOHVGHFRQVWUXFFLyQ8QHVWDQWHHVWiQGDUGHDFXDULRV GHOLWURVHQWRWDOOOHQRVDFDSDFLGDGSHVDFDVLWRQHODGDV/RVVRSRUWHVGHEHQVHU GHSOiVWLFRRPHWDOGHDOWDUHVLVWHQFLD\ORViQJXORVGHDOXPLQLRRDFHURSLQWDGRWUDWDGR /RVVRSRUWHVGHPDGHUDGHEHQHYLWDUVH\DTXHWLHQGHQDDEVRUEHUODKXPHGDGDOEHUJDQ PLFURRUJDQLVPRV\QRSXHGHQVHUGHVLQIHFWDGRVUXWLQDULDPHQWH\HILFD]PHQWH/DV PDGHUDVWUDWDGDVWDPELpQGHEHQHYLWDUVHGHELGRDOL[LYLDGRVWy[LFRVTXHFRQWDPLQDQHO VLVWHPDGHDJXD,QFOXVRELHQVHOODGRVORVVRSRUWHVGHPDGHUDWUDWDGDWLHQGHQD GHJUDGDUVHFRQHOWLHPSRHQXQDPELHQWHK~PHGR\GHDOWDWHPSHUDWXUD+DUSHU /DZUHQFH/DZUHQFH0DLHUGL\DOLet al 

'LVHxRGHOVLVWHPDGHFLUFXODFLyQGHODJXD (OGLVHxRGHOPHGLRDFXiWLFRGHQWURGHOODERUDWRULRGHEHVHUXQDVSHFWRLPSRUWDQWHDO HVWDEOHFHURUHQRYDULQVWDODFLRQHVGHSH]FHEUD/DVDQLGDGDQLPDOPDQWHQLPLHQWR FRVWRVGHOVLVWHPD\ORVXVRVGHORVDQLPDOHVGHEHQVHUIDFWRUHVFRQVLGHUDGRVDOGLVHxDU XQDLQVWDODFLyQ(OHQIRTXHPRGXODUGHOVLVWHPDGHVRSRUWHYLWDOUDFNGHFLUFXLWRFHUUDGR GHDJXDSDUDHOGLVHxRGHLQVWDODFLRQHVSDUHFHRIUHFHUODVPHMRUHVYHQWDMDV(VWRV VLVWHPDVSHUPLWHQODLPSOHPHQWDFLyQGHSURWRFRORVLQWHJUDOHVGHJHVWLyQVDQLWDULD\DTXH LPSOLFDXQIiFLODFFHVR\FRQWUROGHDQLPDOHVHQIHUPHGDGHVYLJLODQFLDPDQWHQLPLHQWR GHOVLVWHPD\SRVLEOHH[SDQVLyQGHODLQVWDODFLyQFRPRODQHFHVLGDGGHPiVDQLPDOHVVL IXHVHQHFHVDULR/RVVLVWHPDVPRGXODUHVYLHQHQHQXQDYDULHGDGGHWDPDxRV\SXHGHQ VHULQGHSHQGLHQWHVRPRQWDGRVHQODSDUHG/RVVLVWHPDVPRGXODUHVSHUVRQDOL]DGRV WDPELpQSXHGHQVHUGLVHxDGRV\FRQVWUXLGRVVLH[LVWHQOLPLWDFLRQHVGHDOJXQDtQGROHR SDUDXQDLQYHVWLJDFLyQDGHFXDGDHQGRQGHODVHVSHFLILFDFLRQHVGHGLVHxRHVXQD QHFHVLGDG/DPD\RUtDGHORVVLVWHPDVVRQVLVWHPDVGHUHFLUFXODFLyQGHDJXDWRWDOPHQWH FHUUDGRVTXHLQFRUSRUDUVLVWHPDVPHFiQLFRVELROyJLFRV\TXtPLFRV)LJXUD([LVWHQ RSFLRQHVGHILOWUDFLyQGHQWURGHODFRQVWUXFFLyQPRGXODUSXHVSHUPLWHXQIiFLODFFHVRD WRGRVORVILOWURV\FRPSRQHQWHVPHFiQLFRVSDUDVXVWLWXFLyQUXWLQDULDRVHUYLFLRDVtFRPR HQHOFDVRGHIDOORGHILOWUDGRGHOVLVWHPD'HQWURGHFDGDVLVWHPDGHUDFNPRGXODUORV SHFHVHVWiQDORMDGRVHQXQLGDGHVGHFRQWHQFLyQOODPDGRVWDQTXHVSHFHUDVHWF(VWRV

 

FRQWHQHGRUHVSXHGHQDORMDUHQWUHDSHFHVFHEUDSRUOLWUR\VXHOHQHVWDUFRPSXHVWRV e-version GHSOiVWLFRRDFUtOLFRWUDQVSDUHQWHGHDOWRLPSDFWRTXHSHUPLWHXQDIiFLOOLPSLH]D\ YLVXDOL]DFLyQGHORVDQLPDOHV/RVFRQVWUXLGRVHQSROLFDUERQDWRSDUHFHVHUODPHMRU RSFLyQSXHVORVGHDFUtOLFRFRQIUHFXHQFLDSUHVHQWDQGHIRUPDFLRQHVFRQODHGDG\XVR UHSHWLGR8QQ~PHUROLPLWDGRGHIDEULFDQWHVDKRUDHVWiQSURGXFLHQGRXQLGDGHVGH FRQWHQFLyQTXHSXHGHQVHUDXWRFODYDGRV$OJXQDVXQLGDGHVWDPELpQHPSOHDQXQGLVHxR GHDXWROLPSLH]DTXHHOLPLQDORVDOLPHQWRVQRFRQVXPLGRV\ODVKHFHVGHODXQLGDGD WUDYpVGHOGXFWRGHHIOXHQWHV(QHVWHGLVHxRGHVLVWHPDVHFUHDXQDFRUULHQWH GLUHFFLRQDOSRUODVYtDVGHHQWUDGD\VDOLGD\XQGHIOHFWRUHQODSDUWHSRVWHULRUGHFDGD WDQTXHLQGLYLGXDO6LELHQHVWDRSFLyQPLQLPL]DODUXWLQDPDQWHQLPLHQWR\OLPSLH]DVH GHEHWHQHUFXLGDGRSDUDDVHJXUDUTXHXQSH]FHEUDPiVSHTXHxRQRHVEDUULGR LQDGYHUWLGDPHQWHHQHOIOXMRGHVDOLGD/RVVLVWHPDVPRGXODUHVGHVRSRUWHYLWDOSDUHFHQ VHUORVPiVSUiFWLFRV\ODHOHFFLyQHFRQyPLFDHQODPD\RUtDGHODVFLUFXQVWDQFLDV6LQ HPEDUJRORVWDQTXHVRSHFHUDVGHRPiVOLWURVVLJXHQVLHQGR~WLOHVHQOD LQYHVWLJDFLyQGHODERUDWRULR(QHVWXGLRVGHLQIHFFLyQH[SHULPHQWDOTXHUHTXLHUHQWDQTXHV RSHFHUDVLQGHSHQGLHQWHVHVSRVLEOHPDQWHQHUDLVODGDODHQIHUPHGDGHQGHVDItRVGH HVWXGLRVTXHQRLQYROXFUDQJUDQFDQWLGDGGHDQLPDOHVSHURVtTXHLQYROXFUDQP~OWLSOHV SDUiPHWURVDPELHQWDOHVDPHGLU7DPELpQVRQPX\~WLOHVFRPRXQLGDGHVGHFXDUHQWHQD RWDQTXHGHWUDWDPLHQWRGHSHFHVDLVODGRVGHOUHVWRGHODLQVWDODFLyQ /DVERPEDVRXQDIXHQWHGHFLUFXODFLyQGHDJXDGHEHDFRQGLFLRQDUVHGHSHQGLHQGRGHO YROXPHQGHDJXDDGHVSOD]DU\Q~PHURVGHWDQTXHVRSHFHUDVGHOVLVWHPD 7RGRVORVGtDVDSUR[LPDGDPHQWHXQGHOYROXPHQWRWDOGHDJXDHQXQVLVWHPDGH UHFLUFXODFLyQGHDJXDVHGHEHGUHQDU\UHHPSOD]DU(VWDHQWUDGDGHXQYROXPHQGHDJXD QXHYDGLDULDPHQWHD\XGDDDVHJXUDUHOPDQWHQLPLHQWRGHXQDDGHFXDGDVDWXUDFLyQGH R[tJHQRPLQLPL]DDFXPXODFLyQGHUHVLGXRVQLWURJHQDGRV\UHHPSOD]DLPSRUWDQWHV FRPSXHVWRVGHROLJRHOHPHQWRV$QWHVGHLQWURGXFLUQXHYRVYRO~PHQHVGHDJXDGHVGHXQ WDQTXHGHGHSyVLWRKDVWDHOVLVWHPDHOS+\ODWHPSHUDWXUDGHODJXDGHEHVHUHTXLOLEUDGD SXHVODDGLFLyQGHJUDQGHVYRO~PHQHVGHDJXDLQDGHFXDGDPHQWHDPRUWLJXDGDRDJXDGH XQDWHPSHUDWXUDLQDGHFXDGDSXHGHDOWHUDUGUDPiWLFDPHQWHODTXtPLFDGHODJXDHLQGXFLU XQVKRFNHQORVSHFHVUHVLGHQWHV(ODJXDGHUHHPSOD]RGHEHHVWDUXELFDGDHQODPLVPD KDELWDFLyQFRQWHPSHUDWXUDFRQWURODGDSDUDHYLWDUGLIHUHQFLDOHVGHWHPSHUDWXUD.HQW et al.HQWet al0DLHUGL\DOLet al+DPPHU 

,QFRUSRUDFLyQGHWDQTXHVRSHFHUDVFHQWLQHOD 8QFRPSRQHQWHFODYHSDUDFXDOTXLHUJHVWLyQLQWHJUDOGHODVDOXGRSURJUDPDGH

 

VHJXLPLHQWRGHOHVWDGRGHVDOXGDQLPDOHVHOPDQWHQLPLHQWRGHDQLPDOHVFHQWLQHODV e-version GHQWURGHFDGDVLVWHPDGHDJXDPRGXODU(VSUiFWLFRFXDQGRVHXWLOL]DQDQLPDOHV YDOLRVRVTXHQRGHVHDQVDFULILFDUVHRXWLOL]DUXQQ~PHURPHQRUGHDQLPDOHVHQORV FRQWUROHVVDQLWDULRV(VWRVDQLPDOHVSHFHVDSUR[LPDGDPHQWHRFXSDQXQWDQTXHSRVW ILOWUDFLyQTXHUHFLEHHOPLVPRDJXDTXHFDGDWDQTXHGHODFRORQLDSULQFLSDO\SHUPLWHXQ FRQWUROGHOVLVWHPDGHILOWUDFLyQ\GHVLQIHFFLyQ\RWURFRQODPLVPDFDQWLGDGGHSHFHVHQ XQDXELFDFLyQSUHILOWUDFLyQTXHUHFLEHDJXDGHOGHSyVLWRGHDJXDVXFLDRHIOXHQWHGHO VLVWHPDGRQGHORVSHFHVTXHGDQH[SXHVWRVFRQPD\RURSRUWXQLGDGGHLQIHFWDUVHHQFDVR TXHKXELHUHXQDJHQWHSDWyJHQRHQODFRORQLD)LJXUD3DUDSURSyVLWRVGHPRQLWRUHR GHOHVWDGRGHODHQIHUPHGDGHVWRVDQLPDOHVSXHGHQVHUHYDOXDGRVUXWLQDULDPHQWH GHEHQHVWDUXQPtQLPRGHWUHVPHVHVH[SXHVWRVHLGHDOVLVRQVHLVPHVHVSDUDYDULRV SDWyJHQRVSRWHQFLDOHVSDUDTXHORVDQLPDOHVWUDQVJpQLFRVGHQWURGHOVLVWHPDSRGUtDQ KDEHUVLGRH[SXHVWRV'DGRTXHHVWRVDQLPDOHVFHQWLQHODKDQVLGRH[SXHVWRVDODV PLVPDVFRQGLFLRQHVDPELHQWDOHVTXHORVSHFHVGHHVWXGLRHOXVRGHYDOLRVRVDQLPDOHV WUDQVJpQLFRVSDUDODYLJLODQFLDGHHQIHUPHGDGHVGHUXWLQD\HOGLDJQyVWLFRHQFDVRGHXQ EURWHGHHQIHUPHGDGHVHOLPLQDGR$OJXQRVDQLPDOHVFHQWLQHODGHEHQVHUVRPHWLGRVDO HQWRUQRGHOVLVWHPDGHDJXDGXUDQWHODUJRVSHUtRGRVGHWLHPSRSDUDDVHJXUDUOD DGHFXDGDH[SRVLFLyQDSDWyJHQRVSRWHQFLDOHVFRQXQLQLFLRFUyQLFRVXEFOtQLFRRLQVLGLRVR GHODHQIHUPHGDGFRPRVHUSRUHMHPSORMycobacterium spp.HQWet al.HQWet al.,
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6XPLQLVWURGHDJXD

/DIXHQWHGHDJXDSDUDXQDLQVWDODFLyQGHEHVHUFRQVLGHUDGDFXLGDGRVDPHQWH ,GHDOPHQWHORVSR]RVSURIXQGRVVRQODPHMRUIXHQWHGHDJXDGXOFHSRUTXHFRQWLHQHQ SRFRVDJHQWHVLQIHFFLRVRV\TXtPLFRVWy[LFRVFRPRDJXDVUHVLGXDOHVRFRPSXHVWRV DJUtFRODV$XQTXHHQODPD\RUtDGHORVFDVRVVHXWLOL]DDJXDFRUULHQWHTXHGHEHVHU WUDWDGDSDUDODHOLPLQDFLyQGHDJHQWHVFRPRHOFORURHOFREUH\ODVFORUDPLQDVTXHVRQ Wy[LFDVSDUDORVSHFHV
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7DEOD6LJQRVJHQHUDOHV\GLDJQyVWLFRSUHVXQWLYRHQSHFHVFHEUD$VWURIVN\ 



6LJQRVFOtQLFRV                            'LDJQyVWLFR 

&RQJHVWLyQRSHUFXODU        GLILFXOWDGUHVSLUDWRULDSDUiVLWRVLQIHFFLyQEDFWHULDQD 

0XFRVLGDGGHVSUHQGLGD      LUULWDFLyQTXtPLFDSDUiVLWRVSURWR]RRV

 

                            e-version $OHWDVDGKHULGDVDOFXHUSR    SDUiVLWRV 

3HWHTXLDVRKHPRUUDJLDV      LQIHFFLyQEDFWHULDQDSDUiVLWRV 

&DPELRVHQHOFRORUGHOFXHUSR LQIHFFLyQEDFWHULDQDLQIOXHQFLDKRUPRQDO 

3pUGLGDGHSHVR          SDUiVLWRVWUDXPDPHFiQLFR 

7UDVWRUQRVHQYHMLJDQDWDWRULD   EDFWHULDVSDUiVLWRV 

/HWDUJR                 HQIHUPHGDGHVWUpVLQDQLFLyQ 

5HVSLUDFLyQVXSHUILFLDO      DJRWDPLHQWRGHR[LJHQR 

7R[LFLGDGTXtPLFD            FDPELREUXVFRHQODFDOLGDGGHODJXD 

(QIHUPHGDGHVGHOSH]FHEUDHQLQVWDODFLRQHVGHLQYHVWLJDFLyQ $XQTXHHOSH]FHEUDVHKDFRQYHUWLGRHQXQPRGHORGHLQYHVWLJDFLyQLPSRUWDQWHVHVDEH UHODWLYDPHQWHSRFRDFHUFDGHODVHQIHUPHGDGHVTXHDIHFWDQDHVWDHVSHFLHFXDQGRVH PDQWLHQHQHQFDXWLYHULR0XFKDVGHORVDJHQWHVTXHFDXVDQHVWDVHQIHUPHGDGHVSXHGHQ GHWHFWDUVHHQORVDQLPDOHVRHQPXHVWUDVGHOPHGLRDPELHQWHTXHKDELWDQ)LJXUDV\ 'HKHFKRORVSUREOHPDVGHVDOXGHQODVFRORQLDVGHLQYHVWLJDFLyQGHOSH]FHEUD SRGUtDQSRQHUHQJUDYHSHOLJURPXFKRVUHFXUVRVHFRQyPLFRVHQLQYHVWLJDFLyQ\ODV LQVWDODFLRQHVGHDOJXQRVLQYHVWLJDGRUHVKDQH[SHULPHQWDGRPRUWDOLGDGHVGHYDVWDGRUDV\ JUDYHVHQVXVFRORQLDVGHSH]FHEUD$GHPiVODVLQIHFFLRQHVSHUVLVWHQWHVSHURPHQRV JUDYHVKDQFRQWDPLQDGRYDULDVLQVWDODFLRQHV$OLJXDOTXHFRQRWURVDQLPDOHVGH ODERUDWRULRXWLOL]DGRVHQODLQYHVWLJDFLyQHVLPSHUDWLYRUHDOL]DUHVWXGLRVFRQXQSH]FHEUD OLEUHGHHQIHUPHGDGHV.HQW et al$GLIHUHQFLDGHORVPRGHORVGHURHGRUHV GRQGHKD\PXFKDVFHSDVFHUWLILFDGDVOLEUHVGHSDWyJHQRVHVSHFtILFRV63)VHKD FRPHQ]DGRDSURGXFLUSREODFLRQHVGHSH]FHEUDGH63)DFRUGHFRQXQDOLVWDGHDJHQWHV SDWyJHQRVGHORVFXDOHVGHEHQHVWDUDXVHQWHVHQGLFKRVDQLPDOHV7DEOD\TXHGHEHQ LUDFRPSDxDGDVGHSUXHEDVGHGLDJQyVWLFRVHQVLEOHVSDUDORVSDWyJHQRVJUDYHV

 

&ROO\PRUHet al., e-version 

7DEOD$JHQWHVSDWyJHQRVGHSH]FHEUDFODVLILFDFLyQ\SDWRJHQLFLGDG&ROO\PRUH et al



Agente             Clasificación         Patogenicidad

Aeromonas hydrophila               %DFWHULD        8VXDOPHQWHRSRUWXQLVWD

Edwardsiella ictaluri                     %DFWHULD         3DWyJHQRSULPDULR

Flavobacterium columnare            %DFWHULD        3DWyJHQRSULPDULR

MycobacteriumVSS.                 %DFWHULD        3DWyJHQRSULPDULRR

VHFXQGDULR

M. abscessus                                    

M. chelonae                                      

M. fortuitum                                           

M. haemophilum                                

M. marinum                                    

M. peregrinum                                    

M. saopaulense                                   

ColepsVSS                     &LOLDGR        3DUiVLWRIDFXOWDWLYRGHODUYDV

Ichthyophthirius multifiliis                 &LOLDGR           3DWyJHQRSULPDULR

TetrahymenaVSS                 &LOLDGR        3DUiVLWRIDFXOWDWLYRGHODUYDV

Agente             Clasificación         Patogenicidad

TrichodinaVSS                    &LOLDGR         3DWyJHQRSULPDULR

Piscinoodinium pillulare                 'LQRIODJHODGR    3DWyJHQRSULPDULR

Saprolegnia brachydanis              2RPLFHWR       2SRUWXQLVWD

Saprolegnia ferax                     2RPLFHWR       2SRUWXQLVWD

Myxidium streisingeri                   0\[R]RDULR      3DWyJHQRSULPDULR

Gyrodactylusspp.                   0RQRJHQHR     3DWyJHQRSULPDULR

 

Pleistophora hyphessobryconis        0LFURVSRULGLR    3DWyJHQRSULPDULR e-version Pseudoloma neurophilia              0LFURVSRULGLR    3DWyJHQRSULPDULR Pseudocapillaria tomentosa            1HPDWRGH      3DWyJHQRSULPDULR Transversotrema patialense           7UHPDWRGH      3DWyJHQRSULPDULR 9LUXVGHODQHFURVLVQHUYLRVDGH       %HWDQRGDYLUXV   3DWyJHQRSULPDULR SXQWRVURMRV5*119

9LUXVGHODVHSWLFHPLDKHPRUUiJLFD     5KDEGRYLUXV    ,QIHFFLyQH[SHULPHQWDO 9+69

9LUXVGHODQHFURVLVLQIHFFLRVDGHO      0HJDORF\WLYLUXV ,QIHFFLyQH[SHULPHQWDO ED]R\ULxyQ,6.19

9LUXVGHODYLUHPLDSULPDYHUDOGHOD     5KDEGRYLUXV    ,QIHFFLyQH[SHULPHQWDO FDUSD69&9
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)LJXUDNúmero de peces y muestras ambientales (1 litro de agua y 25 ml de detritos filtrados en membrana de 0,2 um estéril) que dieron positivo para varios patógenos de 

e-version 

pez cebra utilizando ensayos de PCR (2019). 

https://doi.org/10.1371/journal.pone.0222360 

'LDJQyVWLFRJHQHUDOHXWDQDVLD\SURWRFRORVGHQHFURSVLD (OSHTXHxRWDPDxRGHOSH]FHEUDSUHVHQWDDOJXQRVGHVDItRV~QLFRV\DOPLVPRWLHPSR YHQWDMDVSDUDUHDOL]DUQHFURSVLDV\RWUDVSUXHEDVGHGLDJQyVWLFR(OFRQRFLPLHQWRGHODV HQIHUPHGDGHVGHOSH]FHEUDHVUHODWLYDPHQWHOLPLWDGRHQFRPSDUDFLyQFRQHOGHORV SHFHVTXHVHFUtDQHQODDFXLFXOWXUD+DVWDKDFHSRFRODPD\RUtDGHODVHQIHUPHGDGHV GHOSH]FHEUDTXHVHKDQGRFXPHQWDGRVRQDTXHOODVTXHVRQFRPXQHVHQODPD\RUtDGH ORVSHFHVRUQDPHQWDOHVGHDJXDGXOFHS(M Piscinoodinium3HURIXHQHFHVDULRTXHHO SH]FHEUDVHUHFRQRFLHUDFRPRLPSRUWDQWHFRPHUFLDOPHQWH\VHSURGX]FDQHQFDXWLYHULR HQJUDQGHVFDQWLGDGHVSDUDTXHVHUHFRQRFLHUDQHQIHUPHGDGHVHVSHFtILFDV /DVHQIHUPHGDGHVYLUDOHVVRQDPHQXGRGHYDVWDGRUDVHQODSURGXFFLyQGHRWUDV HVSHFLHVGHSHFHVHQDFXLFXOWXUD6LQHPEDUJRFRPRPXFKRVYLUXVVRQPX\HVSHFtILFRV GHOKRVSHGDGRU\JHQHUDOPHQWHVHLGHQWLILFDQVRORFXDQGRXQDHVSHFLHGHSH]VHFUtDHQ JUDQGHVFDQWLGDGHVHQFDXWLYHULR/DLGHQWLILFDFLyQGHQXHYDVHQIHUPHGDGHVYLUDOHVHQ SHFHVDPHQXGRUHTXLHUHHOHVWDEOHFLPLHQWRGHQXHYDVOtQHDVFHOXODUHVGHOKRVSHGDGRU EDMRLQYHVWLJDFLyQ(QODDFWXDOLGDGORVYLUXVQRVHUHFRQRFHQFRPRFDXVDVGH HQIHUPHGDGHQHOSH]FHEUD\SRUORWDQWRQRVHH[DPLQDGHIRUPDUXWLQDULDODGHWHFFLyQ GHYLUXVHQORVPLVPRV6LQHPEDUJRH[LVWHQOtQHDVFHOXODUHVSURYHQLHQWHVGHSH]FHEUD TXHVHHVWiQXWLOL]DQGRHQH[SHULPHQWDFLyQSDUDLQIHFFLRQHVYLUDOHV 'HOPLVPRPRGRFRQODVLQIHFFLRQHVEDFWHULDQDVDSDUWHGHODPLFREDFWHULRVLV VRORRFDVLRQDOPHQWHVHHQFXHQWUDQEDFWHULDV*UDPQHJDWLYDVRSRUWXQLVWDV FRPR Aeromonas hydrophilaHLQIHFFLRQHVGHVXSHUILFLHSRUEDFWHULDVGHGHVOL]DPLHQWR FRPR0L[REDFWHULDV\)ODYREDFWHULDV5DPVD\et al /DPHUDSUHVHQFLDGHXQSDWyJHQRHQXQSH]QRVLJQLILFDQHFHVDULDPHQWHTXHVHDOD FDXVDGHODHQIHUPHGDG3RUORWDQWRHVLPSRUWDQWHUHDOL]DUXQDLQYHVWLJDFLyQH[KDXVWLYD PiVDOOiGHVLPSOHPHQWHGHWHFWDUODSUHVHQFLDRDXVHQFLDGHSDWyJHQRVFRQRFLGRVSDUD GHWHUPLQDUODFDXVDGHODHQIHUPHGDG/RVH[iPHQHVKLVWROyJLFRVDGHPiVGHODV QHFURSVLDVPDFURVFySLFDV\HOFXOWLYRin vitroGHPLFURRUJDQLVPRVDPHQXGRVH

 

UHTXLHUHQSDUDGHWHUPLQDUODDVRFLDFLyQGHORVSDWyJHQRVREVHUYDGRVHQODHQIHUPHGDG e-version TXHVHHVWiLQYHVWLJDQGR$VWURIVN\et al $SHVDUGHOXVRFDGDYH]PD\RUGHOSH]FHEUDDanio rerioHQODLQYHVWLJDFLyQHOPpWRGR GHHXWDQDVLDPiVKXPDQRSDUDHVWRVSHFHVQRKDVLGRGHWHUPLQDGR(OPHWDQRVXOIRQDWR GHWULFDtQD06VHXWLOL]DDFWXDOPHQWHDXQTXHHOHQIULDPLHQWRUiSLGRGHPRVWUyTXHHO WLHPSRPHGLRSDUDODHXWDQDVLDHVPiVFRUWR\HOQ~PHURGHSHFHVTXHPXHVWUDQVLJQRV GHDQJXVWLDHVPHQRUTXHSDUDORVSHFHVH[SXHVWRVD06$XQTXHHQDPERV PpWRGRVQRVHREVHUYDQFDPELRVKLVWRSDWROyJLFRVQLHYLGHQFLDGHIRUPDFLyQGHFULVWDOHV GHKLHORGXUDQWHHOHQIULDPLHQWRUiSLGRVHFRQVLGHUDTXHHVWH~OWLPRPpWRGRSHUPLWHXQD SUiFWLFDYHWHULQDULDPiVKXPDQLWDULD:LOVRQet al.,

 

$QDPQHVLV

3DUDD\XGDUDREWHQHUXQGLDJQyVWLFRSUHFLVRVHGHEHREWHQHUODVLJXLHQWHLQIRUPDFLyQ RULJHQVWRFN\FHSDSUREOHPDVGHHQIHUPHGDGHVSUHYLDVHQODSREODFLyQDIHFWDGD\ FRQGLFLRQHVGHPDQHMRFRPRVHUGXUH]DGHODJXDGLHWDKLVWRULDOGHPHGLFDPHQWRV XWLOL]DGRVGLVHxRGHOVLVWHPD\WDVDGHPRUWDOLGDG$VWURIVN\ et al 

&RPSRUWDPLHQWR

(OFRPSRUWDPLHQWRGHORVSHFHVSXHGHVHU~WLOSDUDLQGLFDUXQDHQIHUPHGDGHPHUJHQWH\ DOJXQRVFDPELRVGHFRQGXFWDVRQ~WLOHVSDUDGLDJQyVWLFRVSUHVXQWLYRV3RUHMHPSORVLORV SHFHVGHVWHOODQIURWDQGRHQORVODGRVGHORVWDQTXHVHVWRSXHGHLQGLFDUTXHHVWiQ LQIHFWDGRVFRQSDUiVLWRVH[WHUQRV2WUDVLQGLFDFLRQHVGHHQIHUPHGDGLQFOX\HQHOFHVHGH ODDOLPHQWDFLyQHOOHWDUJR\ODSRVLFLyQDQRUPDOHQHODFXDULRSRUHMHPSORHQODVXSHUILFLH RHQODSDUWHLQIHULRU(OSDWUyQUHVSLUDWRULRDQRUPDOSXHGHLQGLFDUGDxRHQODVEUDQTXLDV \ODQDWDFLyQHQFtUFXORVRHQHVSLUDODPHQXGRLQGLFDGDxRQHXUROyJLFR&ROO\PRUHet al 



0XHVWUDVSDUDODVSUXHEDV

/DVPXHVWUDVTXHSXHGHQXWLOL]DUVHSDUDGHWHFWDULQIHFFLRQHVLQFOX\HQORVDQLPDOHV\ODV PXHVWUDVDPELHQWDOHV)LJXUD6HSXHGHQWRPDUPXHVWUDVGHGLIHUHQWHVHGDGHVGHORV DQLPDOHVSDUDHOFRQWUROGHODVDOXGHPEULRQHVODUYDVMXYHQLOHV\SHFHVFHEUDDGXOWRV! PHVHVSHFHVPXHUWRVHQFRQWUDGRVHQORVVXPLGHURVGHOVLVWHPDRSHFHVFHEUD FHQWLQHODFRORFDGRVLQWHQFLRQDOPHQWH&DGDXQRGHHVWRVWLSRVGHPXHVWUDVSURSRUFLRQD LQIRUPDFLyQVREUHODVDOXGGHODVFRORQLDV0XUUD\et al (QODVSUXHEDVGLUHFWDVHQDQLPDOHVGHODVFRORQLDVVHLGHQWLILFDUiQSDWyJHQRVFRQXQD

 

DOWDSUHYDOHQFLDSHURSXHGHQSDVDUSRUDOWRSDWyJHQRVSRFRFRPXQHVVLHOWDPDxRGHOD e-version PXHVWUDQRHVHODGHFXDGR'HEHWHQHUVHHQFXHQWDTXHXWLOL]DUDQLPDOHVGHFRORQLDVFRQ XQIRQGRJHQpWLFRQRXQLIRUPHSXHGHVHUXQDGHVYHQWDMDHQORVSHFHVPXHVWUHDGRVDO LJXDOTXHODIUHFXHQFLDGHOPXHVWUHRTXHSXHGHYDULDUVHJ~QODGLVSRQLELOLGDGGH DQLPDOHV'HELGRDTXHPXFKDVHQIHUPHGDGHVLQIHFFLRVDVGHOSH]FHEUDVRQLQIHFFLRQHV FUyQLFDVVXEFOtQLFDV\TXHQRVRQHOLPLQDGDVSRUHOVLVWHPDLQPXQROyJLFRDOJXQRV ELRWHULRVXVDQHMHPSODUHVGHSH]FHEUDFRPRFHQWLQHODVSRUTXHKDQWHQLGRXQDYHQWDQD GHH[SRVLFLyQPiVODUJD/DLQIHFFLyQ por Pseudolomaspp HVPiVIUHFXHQWHHQHOSH] FHEUDDSDUWLUGHXQDxRGHHGDG5DPVD\et al'HOPLVPRPRGRDPHGLGDTXH ODVKHPEUDVHQGHVDUUROORVRQPiVSURSHQVDVDWHQHUHVSRUDVGHPseudolomaGHQWURGH VXVRYDULRV\TXHSXHGHQSURSDJDUODLQIHFFLyQWDQWRYHUWLFDOPHQWHDWUDYpVGHOyYXORX KRUL]RQWDOPHQWHHQHOPHGLRDPELHQWH0XUUD\et al/RVDQLPDOHVGHPD\RUHGDG WDPELpQSXHGHQVHUPiVVXVFHSWLEOHVDODUHDFWLYDFLyQGHLQIHFFLRQHVSRUPLFREDFWHULDV ODWHQWHV3RUORWDQWRVHUHFRPLHQGDVDFULILFDUDORVSHFHVPD\RUHVGHPHVHVSDUD PLQLPL]DUODSURSDJDFLyQGHODLQIHFFLyQDWUDYpVGHODFRORQLD3DULNND et al /RVSHFHVPRULEXQGRVRPXHUWRVWDPELpQSXHGHQSURSRUFLRQDULQIRUPDFLyQVREUHODV HQIHUPHGDGHVLQIHFFLRVDVSUHVHQWHVHQXQDFRORQLD\DTXHKDQVLGRH[SXHVWRVDWRGDHO DJXDGHOVLVWHPDHQHOTXHVHDORMDURQ(VWRVSUHVHQWDQXQULHVJRSDUDODFRORQLD\DTXH SXHGHQGHVDUUROODU\OXHJRSURSDJDUHQIHUPHGDGHV(QRFDVLRQHVHVWRVSHFHVSXHGHQ SDVDUGHVDSHUFLELGRVHQRFDVLRQHVHQODVREVHUYDFLRQHVGLDULDV3RUORWDQWRHV UHFRPHQGDEOHXQFRQWUROULJXURVRHQODREVHUYDFLyQGHODVFRORQLDV\GHHQFRQWUDVH HVWRVDQLPDOHVUHWLUDUORVGHOVLVWHPD\GHVHUSRVLEOHVHUVRPHWLGRVDH[iPHQHVGH VDOXG0XUUD\et al

(OSH]FHEUDVHVXHOHDORMDUHQVLVWHPDVGHUHFLUFXODFLyQGHDJXDFRQPXFKRVWDQTXHV FRQHFWDGRVHQSDUDOHOR(VWDGLVSRVLFLyQUHGXFHODSUREDELOLGDGGHWUDQVPLVLyQGH DJHQWHVLQIHFFLRVRVGHXQWDQTXHDRWURSHURWDPELpQDXPHQWDHOWDPDxRGHODPXHVWUD QHFHVDULDSDUDGHWHFWDUSDWyJHQRVDODQDOL]DUGLUHFWDPHQWHORVDQLPDOHVGHODV FRORQLDV/RVSURJUDPDVGHFHQWLQHODVHVWiQGLVHxDGRVSDUDPD[LPL]DUODWUDQVPLVLyQGH SDWyJHQRVDXQJUXSRPiVSHTXHxR\RSWLPL]DUODGHWHFFLyQGHSDWyJHQRVXWLOL]DQGR PHQRVDQLPDOHV0XFKRVVLVWHPDVGHSURGXFFLyQGHSH]FHEUDDKRUDHVWiQGLVHxDGRV FRQXQiUHDGHWDQTXHFHQWLQHOD/RVWDQTXHVHQHVWDVSRVLFLRQHVSXHGHQHVWDU H[SXHVWRVDODJXDGHOHIOXHQWHGHWRGRHOVLVWHPD2WUDVYHQWDMDVGHOFHQWLQHODVRQTXH IDFLOLWDQFRPSDUDFLRQHVVLJQLILFDWLYDVGHGDWRVDORODUJRGHOWLHPSRSXHGHQLQFOXLUXQ IRQGRJHQpWLFRFRQRFLGRVLQPDQLSXODFLyQH[SHULPHQWDO\TXHVHHQFXHQWUDQHQHO VLVWHPDGXUDQWHXQSHUtRGRGHWLHPSRFRQRFLGR0XUUD\et al,GHDOPHQWHORV

 

SHFHVFHQWLQHODGHEHUtDQVHULQWURGXFLGRVDODVFRORQLDVGRQGHVHXWLOL]DUiQFRPR e-version FHQWLQHODVSUHIHUHQWHPHQWHHQODHWDSDODUYDULD\DTXHGHHVWDPDQHUDVHPLQLPL]DHO ULHVJRGHLQWURGXFLUSDWyJHQRVQXHYRVRGHVFRQRFLGRVHQHOVLVWHPDDSDUWLUGHFHQWLQHODV DGXOWRV6LHOSH]FHEUDDGXOWRVHREWLHQHGHRWUDFRORQLDRLQVWDODFLyQVHGHEHFRQRFHU VXHVWDGRGHVDOXGFRQUHVSHFWRDWRGRVORVDJHQWHVLQIHFFLRVRVGHLQWHUpVSDUD JDUDQWL]DUTXHVHREWXYRXQUHVXOWDGRTXHUHIOHMHHOVLVWHPDTXHVHHVWiPRQLWRUHDQGR\ QRVHLQWURGXMRFRQDQWHULRULGDGMXQWRFRQHOSH]TXHVHXWLOL]DUiFyPRFHQWLQHOD(O SHULRGRPtQLPRDOFXDOORVSHFHVFHQWLQHODGHEHQH[SRQHUVHDOVLVWHPDGHDJXDDFXDULR DOTXHVHHVWiSUREDQGRGHEHVHUDOPHQRVSRUPHVHV\GHEHQH[DPLQDUVHFDGD– PHVHVSDUDGHWHFWDUSDWyJHQRV(QORVSURJUDPDVGHFHQWLQHODGHURHGRUHVORVUDWRQHV DPHQXGRVHXVDQSRUTXHSXHGHQVHURFRQYHUWLUSDUDXQDVHULHGHSDWyJHQRV7RGDYtDQR HVWiFODURTXpOtQHDGHSH]FHEUDSXHGHVHUODPHMRUSDUDODGHWHFFLyQGHUXWLQDGH SDWyJHQRV/RVSHFHVFHEUDVWUDQVSDUHQWHVSRUHMHPSORSH]FHEUD&DVSHUVHKDQ VXJHULGRFRPRXQDFHSDFHQWLQHODTXHSHUPLWHODGHWHFFLyQGHLQIHFFLRQHVSRU PLFREDFWHULDV$PHGLGDTXHVHDSUHQGHPiVVREUHHOVLVWHPDLQPXQROyJLFRGHOSH] FHEUD\YDULDVOtQHDVODVUHFRPHQGDFLRQHVIXWXUDVSXHGHQLQFOXLUXQDOtQHDHVSHFtILFD TXHVHDVXVFHSWLEOHDXQDYDULHGDGGHSDWyJHQRV0XUUD\et al:KLSSVet al &XDQGRVHUHDOL]DXQH[DPHQGHUXWLQDHOQ~PHURPtQLPRGHDQLPDOHV PXHVWUHDGRVSDUDGHWHFWDUXQSDWyJHQRFRQXQGHFRQILDQ]DGHSHQGHGHOD SUHYDOHQFLDHVSHUDGDGHXQSDWyJHQRHQODFRORQLDSHURHQODSUiFWLFDHOQ~PHURGH SHFHVFHEUDPXHVWUHDGRVQRVXHOHHVWDUOLPLWDGRSRUUHVWULFFLRQHVILQDQFLHUDVFRPRHQ HOFDVRGHURHGRUHV3DUDSDWyJHQRVGHEDMDSUHYDOHQFLDODFDQWLGDGGHSHFHVTXHVH UHTXHULUtDSDUDGHWHFWDUODLQIHFFLyQDPHQXGRHVSRFRSUiFWLFD$GHPiVORVFiOFXORV HVWDGtVWLFRVGHEHQFRQVLGHUDUTXHWRGRVORVSHFHVWLHQHQODPLVPDSUREDELOLGDGGH LQIHFWDUDWRGRVORVGHPiVSHFHVORTXHQRHVHOFDVRGHORVVLVWHPDVGHSH]FHEUD/D H[SRVLFLyQGHORVSHFHVDODJXDGHHIOXHQWHVHVXQPpWRGRTXHSXHGHXVDUVHSDUD DXPHQWDUODVSRVLELOLGDGHVGHGHWHFWDUXQSDWyJHQRFRQODHYDOXDFLyQGHPHQRV SHFHV/DSUHYDOHQFLDHVSHUDGDVXHOHVHUGLItFLOGHGHWHUPLQDU\DTXHHOPpWRGRGH DORMDPLHQWRODILOWUDFLyQGHDJXD\ODVSUiFWLFDVGHUHSURGXFFLyQSXHGHQWHQHUXQLPSDFWR VLJQLILFDWLYRHQODSUHYDOHQFLDGHSDWyJHQRVHQXQDSREODFLyQGHSHFHV.HQWet al 

(OQ~PHURGHSHFHVGHXQDPXHVWUDSDUDUHDOL]DUXQFRQWUROVDQLWDULRFRQVLGHUDQGRTXH VHUHDOL]DSDUDGHWHFWDUODSUHVHQFLDGHLQIHFFLRQHVGHORVSHFHVHQSHFHVSRUWDGRUHV DVLQWRPiWLFRVDVtFRPRODSUHVHQFLDGHSHFHVHQIHUPRVHOQ~PHURGHHVSHFtPHQHV QHFHVDULRVSDUDHOPXHVWUHRVHEDVDHQDTXHOSRVWXODXQDLQFLGHQFLDGHO\XQD

 

SUREDELOLGDGGHOGHTXHVHGHWHFWHQSRUWDGRUHVRPXHVWUDVLQIHFWDGDV(QJHQHUDO e-version VHUHTXHULUiXQDPXHVWUDGHSHFHVSRUPXHVWUDDUHDOL]DU6LQHPEDUJRHQDOJXQDV VLWXDFLRQHVFRPRODSUHVHQFLDGHUHSURGXFWRUHVYDOLRVRVRHQRWUDVFLUFXQVWDQFLDV SXHGHVHUQHFHVDULRUHGXFLUHOWDPDxRGHODPXHVWUDSDUDFDVRVSDUWLFXODUHV/DSUiFWLFD KDELWXDOHVTXHHOUHVSRQVDEOHDFDUJRGHGHWHUPLQHODFDQWLGDGGHPXHVWUDVUHTXHULGDV 3HWWLMRQ/DLQFLGHQFLDGHXQSDWyJHQRWDPELpQSXHGHYDULDUVHJ~QODJHQpWLFDGHO DQLPDOHOHVWDGRLQPXQROyJLFR\ORVSURFHGLPLHQWRVGHFUtD3RUHVWDVUD]RQHVOD SUHYDOHQFLDGHODLQIHFFLyQSXHGHGLIHULUVXVWDQFLDOPHQWHHQWUHODVFRORQLDV3RUORWDQWR ORVSHFHVFHQWLQHODPDQWHQLGRVHQWDQTXHVRDFXDULRVGHFRORQLDVRHQXQWDQTXH HVSHFLDOPHQWHGLVHxDGRTXHUHFLEHDJXDGHOVLVWHPDGHHIOXHQWHVSXHGHQVHUHOPpWRGR GHGHWHFFLyQPiVFRQILDEOH'HVHUSRVLEOHVLORVDQLPDOHVYLHMRVGHODFRORQLDSXHGHQ HQYLDUVHHVRIDYRUHFHHQSURSRUFLRQDUXQDLPDJHQPiVFRPSOHWDGHODVDOXGGHOD FRORQLD(OQ~PHURGHSH]FHEUDPXHVWUHDGRUHIOHMDUiXQEDODQFHHQWUHHOULHVJRGHQR GHWHFWDUDJHQWHVLQIHFFLRVRVFRQHOFRVWRGHOSURJUDPDGHFRQWUROVDQLWDULR0XUUD\et al 

6HJ~QODWpFQLFDDXWLOL]DUHQHOFRQWUROVDQLWDULRGHSHQGHWDPELpQHOPpWRGRGH FRQVHUYDFLyQ\RHQYtRDOODERUDWRULRGHGLDJQyVWLFRGHODVPXHVWUDVGHWHMLGRVGHORV DQLPDOHVDXWLOL]DU\TXHSHUPLWDXQDPHMRUSUREDELOLGDGGHKDOODUORVSDWyJHQRV HVSHFLILFDGRV7DEOD

(OPXHVWUHRDPELHQWDOHVPX\~WLOSDUDODGHWHFFLyQGHDJHQWHV FRPR MycobacteriumVSSTXHSUROLIHUDQHQODVELRSHOtFXODVGHOVLVWHPD\SRUORWDQWR VRQFRPXQHVHQHOPHGLRDPELHQWH/DVHQVLELOLGDGGHOWLSRGHPXHVWUDDPELHQWDOYDUtD VHJ~QHOFLFORGHYLGD\ODELRORJtDGHODJHQWH&RQILDUVRORHQODVSUXHEDVDPELHQWDOHV SXHGHVHULQVXILFLHQWHSDUDODGHWHFFLyQGHDJHQWHVTXHVRQUHODWLYDPHQWHSRFRFRPXQHV HQHOPHGLRDPELHQWHRTXHVRQH[SXOVDGRVGHPDQHUDLQWHUPLWHQWHRHQIRUPDGHILFLHQWH SRUSHFHVLQIHFWDGRV'DGRTXHH[LVWHLQIRUPDFLyQOLPLWDGDVREUHHOPXHVWUHRDPELHQWDO GHSDWyJHQRVGHOSH]FHEUD\GDGRTXHDOJXQRVSDWyJHQRVSXHGHQVHUPiVFRPXQHVHQ SHFHVLQIHFWDGRVTXHHQHODPELHQWHHOPXHVWUHRDPELHQWDOGHEHFRQVLGHUDUVHXQ FRPSOHPHQWRGHORVDQLPDOHVGHSUXHED.HQW et al.,
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e-version

 



)LJXUDMapa de colores que resume la sensibilidad de diagnóstico relativa de los diferentes tipos de muestras por PCR para la detección de  patógenos: verde oscuro, detectado de manera confiable; verde claro, generalmente detectado; amarillo, detectado inconsistentemente; naranja, generalmente no detectado; rojo, raramente detectado (2017). pmid:28724491



0HWRGRORJtDGHODVSUXHEDV

/DPHWRGRORJtDGHODVSUXHEDVWDPELpQHVXQIDFWRULPSRUWDQWHDFRQVLGHUDUDOGLVHxDUXQ SURJUDPDGHFRQWUROVDQLWDULR/DWpFQLFDGHGLDJQyVWLFRPiVDGHFXDGDGHSHQGHUiGH YDULRVIDFWRUHVLQFOXLGRHOWLSRGHLQIRUPDFLyQQHFHVDULDHODJHQWHSDWyJHQRGHLQWHUpV ODHWDSDSUREDEOHGHODLQIHFFLyQ\ORVFRVWRV+LVWyULFDPHQWHHOFRQWUROGHVDOXGGHODV FRORQLDVGHSH]FHEUDVHEDVyHQODVQHFURSVLDVSRVWPRUWHP\ODKLVWRSDWRORJtDGHSH] FHEUDDGXOWRHQWHUR+R\HQGtDH[LVWHQYDULDVPHWRGRORJtDVGLVSRQLEOHVSDUDELRWHULRV TXHLQFOX\HQUHDFFLyQHQFDGHQDGHODSROLPHUDVD3&5HQWLHPSRUHDO3&5 FRQYHQFLRQDOKLVWRSDWRORJtD\H[iPHQHVGLUHFWRVVLPSOHVFRPRPRQWDMHHQOiPLQD\ REVHUYDFLyQDOPLFURVFRSLRySWLFR3DUDHOPRQLWRUHRGHSDUiVLWRVH[WHUQRVVHSXHGH UHDOL]DUXQH[DPHQFRQSUHSDUDFLRQHVGHPRQWDMHK~PHGRHQSRUWDREMHWRGHDOHWDV\ EUDQTXLDV/DVWpFQLFDVGHGLDJQyVWLFRPROHFXODUFRPROD3&5FRQYHQFLRQDOHVWiQ GLVSRQLEOHVFRPHUFLDOPHQWH\SURSRUFLRQDQXQDVHQVLELOLGDG\HVSHFLILFLGDGLPSRUWDQWH\ FRQWLHPSRVGHUHVSXHVWDUiSLGRV/D3&5RIUHFHYHQWDMDVVLJQLILFDWLYDVSDUDOD GHWHFFLyQGHMycobacteriumVSS\DTXHDPHQXGRUHTXLHUHQFRQGLFLRQHVHVSHFLDOHV SDUDHOFUHFLPLHQWREDFWHULROyJLFR\HVPiVGHPRUDGRHOGLDJQyVWLFR(OFXOWLYREDFWHULDQR SXHGHIDFLOLWDUHODLVODPLHQWR\ODLGHQWLILFDFLyQDQLYHOGHHVSHFLHGHXQDDPSOLDJDPDGH PLFURRUJDQLVPRVLQFOXLGDVEDFWHULDVOHYDGXUDVKRQJRVILODPHQWRVRV\RRPLFHWRV/D VHQVLELOLGDGGHODPLFURELRORJtDSDUDHOSH]FHEUDYDUtDVHJ~QODELRORJtDGHORV RUJDQLVPRVFXOWLYDGRV\ODH[SHULHQFLDGHOODERUDWRULRFRQDQLPDOHVDFXiWLFRV\DTXH YDULRVSDWyJHQRVGHSHFHVWLHQHQUHTXLVLWRVHVSHFtILFRVLQFOXLGDVWHPSHUDWXUDVGH LQFXEDFLyQ~QLFDVPHGLRVGHFXOWLYRHVSHFLDOL]DGRV\RWLHPSRVGHLQFXEDFLyQPiV

 

SURORQJDGRV:KLSSVet al., e-version 

6HOHFFLyQGHSHFHVSDUDODQHFURSVLD

/RVH[iPHQHVGHEHQUHDOL]DUVHHQSHFHVHQIHUPRVTXHVHUHFROHFWDQHQYLGD PRULEXQGRVFXDQGRVHDSRVLEOH(VLPSRUWDQWHGHWHUPLQDUODFDXVDSULPDULDGH PRUWDOLGDG\GLIHUHQFLDUODGHORVSDWyJHQRVVHFXQGDULRVXRSRUWXQLVWDVTXHSXHGHQKDEHU LQIHFWDGRSHFHV\DHQIHUPRV3DUDORJUDUHVWRVHUHFRPLHQGDH[DPLQDUYDULRVSHFHV DIHFWDGRVFRPRWDPELpQPXHVWUDVGHDJXDFRQGHWULWRV\KHFHV)LJXUD7DPELpQHV ~WLOLQFOXLUSHFHVDVLQWRPiWLFRVDSDUHQWHPHQWHVDQRVSDUDTXHVHSXHGDQGHWHUPLQDUORV FDPELRVSDWROyJLFRVWHPSUDQRV\ODFDXVDVXE\DFHQWHGHODPRUELOLGDG/RVSHFHV PXHUWRVSXHGHQVHUDGHFXDGRVSDUDDOJXQRVH[iPHQHVSDUDVLWROyJLFRV\SDUDREVHUYDU FDPELRVSDWROyJLFRVPDFURVFySLFRV6LQHPEDUJRORVH[iPHQHVEDFWHULROyJLFRV UHDOL]DGRVHQSHFHVPXHUWRVSXHGHQGDUUHVXOWDGRVHQJDxRVRV\PXFKRVFDPELRV KLVWROyJLFRVVRQHOLPLQDGRVSRUODDXWROLVLVSRVWPRUWHP:KLSSV et al 

([DPHQH[WHUQR

(OSHTXHxRWDPDxRGHOSH]FHEUDKDFHTXHODUHDOL]DFLyQGHXQDQHFURSVLDVHDDOJR WHGLRVDSHURFRQSDFLHQFLD\SUiFWLFDHVWRVHSXHGHORJUDUGHPDQHUDHILFLHQWH\FRQOD D\XGDGHXQPLFURVFRSLR(VLPSRUWDQWHREVHUYDUODVDQRUPDOLGDGHVGHODVXSHUILFLHS (M$OHWDVGHVKLODFKDGDVRMRVQXEODGRV~OFHUDVGHFRORUDFLRQHVGHODSLHOSDUiVLWRV\ WXPRUHV6HSXHGHSUHSDUDUVREUHXQDOiPLQDSRUWDREMHWRVXQDPXHVWUDGHOPXFtODJRGH ODSLHO\XQDVSRFDVHVFDPDVUDVSDQGRODVXSHUILFLHGHOSH]FRQXQFXEUHREMHWRV\ FRORFDQGRHVWHVREUHHOSRUWDREMHWRVGHYLGULR6HSXHGHDJUHJDUDOJRGHDJXDDOD SUHSDUDFLyQSDUDTXHHOiUHDGHODPXHVWUDHVWpFRPSOHWDPHQWHOOHQRGHOtTXLGR(QOD REVHUYDFLyQDOPLFURVFRSLRVHUHFRPLHQGDUHGXFLUODOX]\EDMDUHOFRQGHQVDGRU\DTXH SURGXFLUiXQPD\RUFRQWUDVWH\SHUPLWLUiTXHGHKDOODUVHORVSDUiVLWRVPLFURVFySLFRV\ RWURVSDWyJHQRVVHDQPiVYLVLEOHV.HQWet al9DUJD 0XUUD\ 

%UDQTXLDV

6HUHWLUDHORSpUFXOR\VHREVHUYDHOFRORUGHODVEUDQTXLDVODVEUDQTXLDVSiOLGDV JHQHUDOPHQWHLQGLFDQDQHPLD6HYHULILFDVLKD\SUHVHQFLDGHSDUiVLWRVTXLVWHV H[FHVLYDFDQWLGDGGHPXFXV\KHPRUUDJLDVFRQXQPLFURVFRSLR3XHGHSUHSDUDUVHXQD PRQWXUDK~PHGDUHWLUDQGRXQRVSRFRVILODPHQWRVFRQWLMHUDVFRORFDQGRORVILODPHQWRVHQ XQDJRWDJUDQGHGHDJXDGXOFHHQXQSRUWDREMHWRVGHYLGULR\FXEULpQGRORVFRQXQ

 

FXEUHREMHWRV/XHJRVHH[DPLQDHQEXVFDGHSHTXHxRVSDUiVLWRVKRQJRV\EDFWHULDV e-version XWLOL]DQGRXQPLFURVFRSLR.HQWet al9DUJD 0XUUD\ 

([DPHQLQWHUQR

(QQHFHVDULRDEULUODFDYLGDGYLVFHUDO\REVHUYDUVLKD\DVFLWLVKHPRUUDJLDVXRWUDV DQRUPDOLGDGHV7DPELpQH[DPLQDUHOULxyQUHWLUDUODYHMLJDQDWDWRULD\GHWHFWDUFXDOTXLHU DQRPDOtDUHQDO0XFKDVHQIHUPHGDGHVFDXVDQDJUDQGDPLHQWRRGHFRORUDFLyQGHOULxyQ SHURHVWRSXHGHVHUGLItFLOGHYHUHQHOSH]FHEUDGHELGRDVXSHTXHxR WDPDxR,QVSHFFLRQDUHOFRUD]yQSDUDUHYHODUFXDOTXLHUDQRUPDOLGDG(VSRVLEOHHQFRQWUDU P~OWLSOHVTXLVWHVEODQTXHFLQRVHQORVyUJDQRVYLVFHUDOHVTXHVXJLHUHQLQIHFFLRQHVSRU Mycobacterium spp. $VLPLVPRVHGHEHQH[DPLQDUODVSUHSDUDFLRQHVGHyUJDQRVFRQXQ PLFURVFRSLRSDUDGHWHFWDUSDUiVLWRVKRQJRVRJUDQXORPDVHQTXLVWDGRV/DV SUHSDUDFLRQHVVHKDFHQUHWLUDQGRXQSHTXHxRWUR]RGHWHMLGR\DSODVWiQGRORVXDYHPHQWH HQWUHXQSRUWDREMHWRV\XQFXEUHREMHWRVGHPRGRTXHVHIRUPHXQDPXHVWUDILQD DGHFXDGDSDUDHOH[DPHQDOPLFURVFRSLR9DUJD 0XUUD\ 

,PSURQWDV

/DVPXHVWUDVGHULxRQHVRGHRWURVyUJDQRVDIHFWDGRVWHxLGDVFRQ*LHPVDVRQ~WLOHV SDUDODGHWHFFLyQGHSURWR]RRV\EDFWHULDV6HUHWLUDXQWUR]RGHyUJDQR\VHVHFDVREUH XQDWRDOODGHSDSHOOLPSLDSDUDHOLPLQDUODPD\RUSDUWHGHODVDQJUHSDUDOXHJRWRFDU OLJHUDPHQWHODVXSHUILFLHFRUWDGDGHODPXHVWUDHQXQSRUWDREMHWRVGHYLGULROLPSLR6H SXHGHQKDFHUYDULDVLPSUHVLRQHVGHODPLVPDSLH]DGHWHMLGRHQXQDOiPLQD/XHJRVH VHFDODSUHSDUDFLyQDWHPSHUDWXUDDPELHQWHGXUDQWHKVHFXEUHHOSRUWDREMHWRV GXUDQWHPLQXWRVFRQPHWDQRODEVROXWRHQODWLQFLyQGH*LHPVD(OSRUWDREMHWRVFRQ ODPXHVWUDWHxLGDWDPELpQSXHGHHQYLDUVHDXQODERUDWRULRGHGLDJQyVWLFR 3DUDMycobacterium VSSODVPXHVWUDVRLPSURQWDV\ORVIURWLVGHWHMLGRVHWLxHQFRQ WLQFLRQHViFLGDVUiSLGDVFRPR=LHKO1HHOVHQ.HQWet al9DUJD 0XUUD\ 

%DFWHULRORJtD

$OJXQDVLQIHFFLRQHVEDFWHULDQDVFRPRODVEDFWHULDVGHGHVOL]DPLHQWRGHVXSHUILFLH \MycobacteriumVSSVHSXHGHQLGHQWLILFDUSRUWLQFLRQHVUiSLGDViFLGDVSRUHMHPSOR =LHKO1HHOVHQ6LQHPEDUJRHOGLDJQyVWLFRGHRWUDVHQIHUPHGDGHVEDFWHULDQDVUHTXLHUH HODLVODPLHQWRGHODVFRORQLDVGHEDFWHULDVHQHOFXOWLYR(QHVWHFDVRORVSHFHVYLYRV GHEHQHQYLDUVHDOODERUDWRULRSHURHVWRSXHGHQRVHUSUiFWLFRHQDOJXQDVVLWXDFLRQHV

 

SRUORTXHHVQHFHVDULRUHDOL]DUPpWRGRVSDUDREWHQHUFXOWLYRVEDFWHULDQRVLQLFLDOHV\ e-version OXHJRORVPLVPRVVHSXHGHQHQYLDUDXQODERUDWRULRSDUDXQDLGHQWLILFDFLyQFRPSOHWD (QHVWHFDVRGHEHQXWLOL]DUVHSHFHVUHFLpQVDFULILFDGRVSDUDH[iPHQHVEDFWHULROyJLFRV \DTXHORVSHFHVPXHUWRVGHORVDFXDULRVRWDQTXHVVRQHVHQFLDOPHQWHLQ~WLOHV6HGHEH GHVLQIHFWDUODVXSHUILFLHGHOSH]FRQHWDQRODO(VWHULOL]DUORVLQVWUXPHQWRVGH GLVHFFLyQ6HXWLOL]DQGRVPpWRGRVSDUDREWHQHUPXHVWUDVGHOULxyQ8QRHVHOPpWRGR YLVFHUDOHQGRQGHVHGHEHDEULUODFDYLGDGYLVFHUDOKDFLHQGRXQDLQFLVLyQHQODSDUHG DEGRPLQDOVLQFRUWDUHQHOWUDFWRJDVWURLQWHVWLQDO/XHJRVHKDFHDXQODGRODYHMLJD QDWDWRULDFRQXQDVSLQ]DVHVWHULOL]DGDV\VHLQVHUWDXQKLVRSRRDQVDHVWpULOHQHOULxyQ(O RWURHVHOPpWRGRGRUVDOHQGRQGHVHLQJUHVDDOULxyQSRUXQDLQFLVLyQODWHUDOGRUVDODO PLVPRHVGHFLUFHUFDGHODOtQHDODWHUDO/XHJRVHVLHPEUDODPXHVWUDHQSODFDV EDFWHULROyJLFDVGHDJDUWULSWLFDVDVRMDRDJDUVDQJUHVHVHOODQODVSODFDV\VHPDQWLHQHQ DWHPSHUDWXUDDPELHQWH\OXHJRVHHQYtDQODVSODFDVDOODERUDWRULRGHPLFURELRORJtDSDUD XQGLDJQyVWLFRDGLFLRQDO

3DUDODVEDFWHULDVGHVOL]DQWHVCytophagaFlexibacter\FlavobacteriumVSSVH UHFRPLHQGD&\WRSKDJD0HGLXP<DXQTXHODVOHVLRQHVSXHGHQPRVWUDUXQJUDQQ~PHUR GHEDFWHULDVGHVOL]DQWHVRWUDVEDFWHULDVSRUHMHPSOR AeromonasVSSSXHGHQFUHFHUHQ H[FHVRVREUHODVSULPHUDV3RUORWDQWRODPHMRUPDQHUDGHREWHQHUFXOWLYRVSXURVGH EDFWHULDVGHVOL]DQWHVHVKRPRJHQHL]DUHOWHMLGRLQIHFWDGRS(M%UDQTXLDVSLHO\ P~VFXORHQDJXDHVWpULOHLQRFXODUHQGLOXFLRQHVHQVHULHHQSODFDVFRQDJDU /DVSUHSDUDFLRQHVWHxLGDVFRQ*UDPSXHGHQUHYHODUXQJUDQFRQWHQLGRGHEDFWHULDVHQHO WHMLGRLQIHFWDGRDOUHDOL]DUXQDLPSURQWDGHORVWHMLGRVVRVSHFKRVRVHQXQSRUWDREMHWRV\ TXHOXHJRVHVHFDDWHPSHUDWXUDDPELHQWH\VHILMDODOiPLQDFDOHQWiQGRODVXDYHPHQWH VREUHXQDOODPDGXUDQWHVHJXQGRV.HQWet al 

9LURORJtD

$OLJXDOTXHFRQODVHQIHUPHGDGHVEDFWHULDQDVHODLVODPLHQWRGHYLUXVHQHOFXOWLYRSXHGH VHUXWLOL]DGRSDUDGLDJQRVWLFDUXQDHQIHUPHGDGYLUDO\HVSRVLEOHXWLOL]DUFpOXODVGHWHMLGRV UHFROHFWDGRVGHSHFHVUHFLpQVDFULILFDGRVSDUDUHDOL]DUHOFXOWLYRYLUDO\UHDOL]DUXQ GLDJQyVWLFRSRUSUXHEDVVHUROyJLFDV6LHVWRQRHVSUiFWLFRORVSHFHVSDUDHOH[DPHQGH YLUXVSXHGHQVHUFRQJHODGRV\FRQWURODGRVSRUODUHDFFLyQHQFDGHQDGHODSROLPHUDVD 3&5(QODDFWXDOLGDGQRH[LVWHQPXFKDVHQIHUPHGDGHVYLUDOHVFRQRFLGDVGHODV FRORQLDVGHSH]FHEUDDXQTXHVHLQIRUPyGHXQFDVRGHLQIHFFLRQHVYLUDOHVQDWXUDOHV SDUDHVWDHVSHFLH(QVHGHWHFWyHOvirus de la necrosis infecciosa del bazo y el 

 

riñón,6.19HQHOSH]FHEUDGHXQFHQWURGHLQYHVWLJDFLyQHQ(VSDxD/RVSHFHV e-version DIHFWDGRVPRVWUDURQOHWDUJRSpUGLGDGHDSHWLWRQDWDFLyQDQRUPDOGLVWHQVLyQGHOD FDYLGDGFHOyPLFD\HQORVFDVRVPiVJUDYHVGLILFXOWDGUHVSLUDWRULDEUDQTXLDVSiOLGDV\ KHPRUUDJLDVSHWHTXLDOHVHQODEDVHGHODVDOHWDV/DFLWRPHJDOLDIXHHOKDOOD]JR KLVWRSDWROyJLFRPiVUHOHYDQWHHQyUJDQRV\WHMLGRVDYHFHVDVRFLDGRDFDPELRV GHJHQHUDWLYRV\QHFUyWLFRV,6.19SHUWHQHFHDOJpQHURUHODWLYDPHQWHUHFLHQWHPHQWH MegalocitivirusGHODIDPLOLDIridoviridae, queFRPSUHQGHJUDQGHVYLUXVGH$'1 FLWRSODVPiWLFRVLFRVDpGULFRV(VWHHVHOSULPHUFDVRGHLQIHFFLyQ SRU megalocitivirusQDWXUDOHQODVLQVWDODFLRQHVGHLQYHVWLJDFLyQGHSH]FHEUDDVRFLDGD FRQODPRUELOLGDG(OYLUXVVHKDLGHQWLILFDGRHQEDVHDHYLGHQFLDWDQWRSDWROyJLFDFRPR JHQpWLFDSDUDFRPSUHQGHUPHMRUODSDWRJpQHVLVGHODLQIHFFLyQHQHOSH]FHEUD\OD UHODFLyQILORJHQpWLFDFRQRWURVLULGRYLUXV'DGDODFDSDFLGDGGHORVPHJDORFLWLYLUXVSDUD FUX]DUORVOtPLWHVGHODVHVSHFLHVSDUHFHQHFHVDULRLPSOHPHQWDUSUiFWLFDVHVWULFWDVGH ELRVHJXULGDG\DTXHHVWDVLQIHFFLRQHVSXHGHQLQYDOLGDUORVGDWRVH[SHULPHQWDOHV\WHQHU XQJUDQLPSDFWRHQORVSHFHVGHODERUDWRULR\FXOWLYDGRVFRPRWDPELpQODLQFRUSRUDFLyQ GHFXOWLYRVFHOXODUHVGHWHMLGRVGHSHFHVHQLQYHVWLJDFLRQHVHVSUREDEOHTXH HQIHUPHGDGHVYLUDOHVQXHYDVVHDQUHFRQRFLGDVHQHOSH]FHEUD%HUP~GH]et al 9DUJD 0XUUD\



%LRORJtD0ROHFXODU

/DVSUXHEDVGHGLDJQyVWLFREDVDGDVHQHO$'1TXHXWLOL]DQ3&5VRQFDGDYH]PiV FRPXQHVHQORVGLDJQyVWLFRVGHVDOXGGHORVSHFHVSRUTXHVRQPX\VHQVLEOHV\ HVSHFtILFDV(QHOSH]FHEUDVHKDQGHVDUUROODGRSUXHEDVGH3&5SDUDYDULRVDJHQWHV SDWyJHQRVRSDUDLGHQWLILFDU\GLIHUHQFLDUGLIHUHQWHVHVSHFLHVGHMycobacterium'HELGR DODH[WUHPDVHQVLELOLGDGGHODWpFQLFDGH3&5VHGHEHWHQHUPXFKRFXLGDGRSDUDHYLWDU ODFRQWDPLQDFLyQFUX]DGDHQWUHODVPXHVWUDVFRPRWDPELpQLQWHUFDPELDULQVWUXPHQWRV HQWUHODVPLVPDV/DVPXHVWUDVSXHGHQFRQJHODUVHLQPHGLDWDPHQWHRFRQVHUYDUVHHQ HWDQRO6HREWLHQHQUHVXOWDGRVPL[WRVFXDQGRVHXVDQWHMLGRVFRQVHUYDGRVFRQIRUPDOLQD SDUDHODQiOLVLVJHQRWtSLFR(VLPSRUWDQWHWHQHUHQFXHQWDTXHORVSURFHGLPLHQWRVGH GHVFDOFLILFDFLyQTXHVHXVDQGHIRUPDUXWLQDULDFXDQGRVHSURFHVDSH]FHEUDSDUD KLVWRORJtDVRQSDUWLFXODUPHQWHSHUMXGLFLDOHVSDUDORVDQiOLVLVPROHFXODUHV$VWURIVN\et al0RRUHet al



7DEOD0pWRGRVGHFRQVHUYDFLyQGHWHMLGRVGHSHFHV\VXVXVRVHQH[iPHQHV GLDJQyVWLFRVGHHQIHUPHGDGHVGHORVSHFHV

 

 ySWLPR VDWLVIDFWRULRHQODPD\RUtDGHORVFDVRV VXEySWLPRVHSXHGH e-version XVDUVLQRKD\RWURWHMLGRGLVSRQLEOH LQ~WLO                        9LYR &RQKLHOR &RQJHODGR 3UHVHUYDGR
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3UHVHUYDGRHQILMDGRUDEDVHGHIRUPDOLQDHM)LMDGRUGH'LHWULFKSDUDKLVWRORJtDILMDGRU DEDVHGHJOXWDUDOGHKtGRSDUDPLFURVFRStDHOHFWUyQLFDHWDQRODOSDUDSUXHEDVGH 3&5



(1)(50('$'(6%$&7(5,$1$6

0LFREDFWHULRVLV

/DVLQIHFFLRQHVEDFWHULDQDVFUyQLFDV\VLVWpPLFDVSURGXFLGDVSRUYDULDVHVSHFLHV GHMycobacteriumVHGLDJQRVWLFDQFRQIUHFXHQFLDHQSHFHVGHDFXDULR/DVHVSHFLHVTXH VHHQFXHQWUDQPiVFRP~QPHQWHVRQ M. marinumM. abscessusM. chelonae\M. fortuitum(VWDVHVSHFLHVDVtFRPRM. peregrinum\M. haemophilumVHKDQDVRFLDGR FRQPLFREDFWHULRVLVHQHOSH]FHEUD$VWURIVN\et al.HQWet al /DVPLFREDFWHULDVPLGHQGH1 a 10 ȝmGHODUJRVRQSOHRPyUILFDVGpELOPHQWH JUDPSRVLWLYDViFLGRUHVLVWHQWHVDHUyELFDVHLQPyYLOHVHQIRUPDGHEDVWyQ /DVPLFREDFWHULDVDWtSLFDVIDFXOWDWLYDVVRQSDWyJHQRV\VHKDQGHVFULWRHQPiVGH HVSHFLHVGHSHFHVLQFOXLGRVORVGHDJXDGXOFH\PDULQRV 6HJ~QODPDQLIHVWDFLyQGHODHQIHUPHGDGODVPLFREDFWHULDVVHSXHGHQFDUDFWHUL]DU DPSOLDPHQWHFRPRSDWyJHQRVXRSRUWXQLVWDVHQHOSH]FHEUDVLHQGRM. haemophilum \0PDULQXPDJHQWHVSDWyJHQRV\ M. abscessus, M. chelonae, M. fortuitum\M. peregrinumVRQRSRUWXQLVWDV

/DVPLFREDFWHULDVVRQFRP~QPHQWHLGHQWLILFDGDVHQLQVWDODFLRQHVGHLQYHVWLJDFLyQGH

 

SH]FHEUD/RVDJHQWHVPiVGLDJQRVWLFDGRVLQFOX\HQM. chelonae, M. haemophilum, M. e-version abscessus, M. marinum y M. fortuitum. /DPD\RUtDGHODVPLFREDFWHULRVLVGHOSH]FHEUD VRQFUyQLFDVFRQPRUELOLGDG\PRUWDOLGDGEDMDV/DVPLFREDFWHULDVDWtSLFDVSXHGHQ VREUHYLYLUIXHUDGHOKXpVSHGHQELRSHOtFXODVVXSHUILFLDOHVORTXHFRQWULEX\HDVXp[LWR SDUDVREUHYLYLU\FRQYHUWLUVHHQXQUHVLGHQWHGHODIORUDPLFURELDQD1RJD 3RUORJHQHUDOODPLFREDFWHULRVLVHVFUyQLFDFRQXQEDMRQLYHOGHPRUWDOLGDGSHURHQ FLHUWDVFLUFXQVWDQFLDVODVLQIHFFLRQHVSXHGHQVHUPX\DJXGDV\SURYRFDUHSL]RRWLDV JUDYHVHQFRORQLDVGHSH]FHEUD$~QQRVHKDQGHWHUPLQDGRORVIDFWRUHVPiV FDUDFWHUtVWLFRVGHODVGLIHUHQFLDVREVHUYDGDVHQODJUDYHGDGGHORVEURWHVGH PLFREDFWHULRVLVHQSHFHV6HGHVFRQRFHVLODVFHSDVRHVSHFLHVDOWDPHQWHYLUXOHQWDV FDXVDQORVEURWHVDJXGRVRVLORVEURWHVRFXUUHQHQSHFHVTXHHVWiQ LQPXQRFRPSURPHWLGRVSRURWURVIDFWRUHVFRPRODPDODFDOLGDGGHODJXDHOKDFLQDPLHQWR \HOPDQHMRH[FHVLYR MycobacteriumVSSGHORVSHFHVSXHGHQLQIHFWDUDORV KXPDQRV(QODPD\RUtDGHORVFDVRVODVLQIHFFLRQHVVHOLPLWDQDODVH[WUHPLGDGHV\ DXQTXHQRVXHOHVHUSRWHQFLDOPHQWHPRUWDOSXHGHQUHTXHULUWUDWDPLHQWRVDJUHVLYRVFRQ DQWLELyWLFRVSDUDUHVROYHUORV.HUQet al.,6KLKet al+R\HQ FRO /DERUGH 0LORFFR6LQHPEDUJRHVWDVLQIHFFLRQHVSXHGHQVHUOHWDOHVSDUD LQGLYLGXRVLQPXQRFRPSURPHWLGRV/HVVLQJet al7HQLHQGRHQFXHQWDHOSRWHQFLDO ]RRQyWLFRGHMycobacteriumVSS.DTXHOODVSHUVRQDVTXHPDQLSXODQSHFHVGHDFXDULR LQFOXLGRHOSH]FHEUDGHEHQKLJLHQL]DUVHPHGLDQWHHOODYDGRGHPDQRVGHVSXpVGHHQWUDU HQFRQWDFWRFRQDJXDTXHFRQWLHQHSHFHV\HYLWDUH[SRQHUODVOHVLRQHVDELHUWDVHQODSLHO DODJXD\ORVSHFHVGHODFXDULR/DPD\RUtDGHORVFDVRVGHPLFREDFWHULRVLVKXPDQD DVRFLDGDFRQSHFHVVRQFDXVDGRVSRUM. marinum6HFRQVLGHUDTXHHVWDHVSHFLHQR FUHFHRFUHFHPX\PDOD�&/DPD\RUtDGHORVFDVRVGHM. marinumQRSRQHQHQ SHOLJURODYLGD\VHOLPLWDQDH[WUHPLGDGHVGRQGHODVWHPSHUDWXUDVFRUSRUDOHVVRQPiV EDMDV6LQHPEDUJRDOJXQDVFHSDVGHM. marinumVRQFDSDFHVGHFUHFHUHQFXOWLYRD �&\RWUDVTXHQRFDSDFHVGHFUHFHUDHVWDWHPSHUDWXUDHQPHGLRVSXHGHQKDFHUORD &HQOtQHDVFHOXODUHVGHPDFUyIDJRV\HQUDWRQHV.HQWet al (QUHODFLyQDORVVLJQRVFOtQLFRV\SDWRORJtDVHFRQRFHTXHORVFDPELRVFOtQLFRV\ PDFURVFySLFRVDVRFLDGRVFRQMycobacteriumspp.VRQYDULDEOHVGHSHQGLHQGRGHOVLWLR\ ODH[WHQVLyQGHODLQIHFFLyQ\GHODFURQLFLGDGGHODLQIHFFLyQ/RVVLJQRVFOtQLFRV LQFOX\HQOHWDUJRDQRUH[LD\HPDFLDFLyQ/RVSHFHVSXHGHQSUHVHQWDU~OFHUDVKHPRUUDJLD RKLSHUHPLDDOUHGHGRUGHODFDEH]DVLPLODUDODVHSWLFHPLDJUDPQHJDWLYDHVFDPDV HOHYDGDVDOHWDVGHVKLODFKDGDV\SDOLGH]GHODSLHOREUDQTXLDV8QFDPELRPDFURVFySLFR GLVWLQWLYRHVODSUHVHQFLDGHP~OWLSOHVQyGXORVEODQFRVHQGLYHUVRVyUJDQRV

 

YLVFHUDOHV(VWRVVRQYLVLEOHVPHGLDQWHXQH[DPHQGHWDOODGRGHORVyUJDQRVFRQXQ e-version PLFURVFRSLRySWLFRSHURSXHGHQVHUGLItFLOHVGHHQFRQWUDUHQSHFHVSHTXHxRVFRPRHO SH]FHEUD\GRQGHVHGHVFULELHURQYDULDVIRUPDVGHODHQIHUPHGDG/RVSHFHVLQIHFWDGRV SXHGHQPRVWUDUHQJHQHUDOXQDFDSDFLGDGUHSURGXFWLYDGLVPLQXLGDDVtFRPRFDPELRV FDUDFWHUtVWLFRVFRPRVHUODKLGURSHVtDHGHPDJHQHUDOL]DGRFRQDEGRPHQKLQFKDGR\ ~OFHUDVYLVLEOHVHQODSLHO$VWURIVN\ et al 0HGLDQWHODREVHUYDFLyQDOPLFURVFRSLRySWLFRHQXQDPLFREDFWHULRVLVGHSHFHVWtSLFD HVGHFLUODIRUPDFUyQLFDHOH[DPHQKLVWROyJLFRUHYHODQXPHURVRVJUDQXORPDVD PHQXGRFRQFHQWURVQHFUyWLFRVHQWRGRVORVyUJDQRVYLVFHUDOHV(VWRVVHSXHGHQYHUHQ SUHSDUDFLRQHVIUHVFDVHQSRUWDREMHWRVSHURVHSXHGHQFRQIXQGLUFRQSDUiVLWRV HQTXLVWDGRV8QDWLQFLyQGHHVWRVWHMLGRVFRQWLQFLRQHViFLGRUiSLGDVDPHQXGRUHYHODUi EDFLORVGHFRORUDFLyQURMDHQODVOHVLRQHV(QLQIHFFLRQHVPiVDJUHVLYDVDVRFLDGDVFRQ XQDPRUWDOLGDGUiSLGDHVSRVLEOHREVHUYDUDFXPXODFLRQHVPDVLYDVGHPDFUyIDJRV UHSOHWDVGHEDFWHULDVHQWRGDVODVYtVFHUDVSHULWRQLWLVFUyQLFDVHYHUD\RFDVLRQDOPHQWH VHH[WLHQGHQKDFLDHOP~VFXOR&XDQGRORVFDVRVVRQPX\DJXGRVORVJUDQXORPDV SXHGHQHVWDUDXVHQWHVRSUHVHQWDUVHHQSRFDFDQWLGDG7DPELpQHVSRVLEOHHQFRQWUDU PLFREDFWHULDVHQODSDUHGGHODYHMLJDQDWDWRULD\HQHOHSLWHOLRLQWHVWLQDOORTXHLQGLFD TXHHVWRVSXHGHQVHUVLWLRVGHSRVLEOHVHQWUDGDVSDUDHOLQLFLRGHLQIHFFLRQHV.HQWet al 

(OGLDJQyVWLFRSUHVXQWLYRVHORJUDPHGLDQWHODREVHUYDFLyQGHP~OWLSOHVJUDQXORPDVHQ yUJDQRVYLVFHUDOHV\DVHDGHPXHVWUDVIUHVFDVHQSRUWDREMHWRVRHQFRUWHV KLVWROyJLFRV(VSRVLEOHTXHHVWRVWDPELpQSXHGDQVHUFDXVDGRVSRULQIHFFLRQHVGH KRQJRVRSDUiVLWRVSRUORTXHHVQHFHVDULRXQGLDJQyVWLFRGLIHUHQFLDO(OGLDJQyVWLFRILQDO UHTXLHUHODYLVXDOL]DFLyQGHEDFLORViFLGRUiSLGRVHQFRUWHVKLVWROyJLFRVGHWHMLGRV$ PHQXGRHOSH]FHEUDVHGHVFDOFLILFDGXUDQWHHOSURFHVDPLHQWRKLVWROyJLFR\ UHFLHQWHPHQWHHQFRQWUDPRVTXHFLHUWRVSURFHGLPLHQWRVGHGHVFDOFLILFDFLyQDJUHVLYRV SXHGHQLQKLELUODWLQFLyQiFLGDGHMycobacteriumVSSHQFRUWHVGHWHMLGR.HQWet al D

$OJXQDVHVSHFLHVGHMycobacteriumVRQUHODWLYDPHQWHGLItFLOHVGHFXOWLYDUHQPHGLRVGH FXOWLYRSRUORTXHHVWHSURFHGLPLHQWRQRVHHPSOHDIUHFXHQWHPHQWHHQSHFHV 6HKDQGHVFULWRSUXHEDVGH3&5SDUDGHWHFWDUODSUHVHQFLDGHODJHQWHFDXVDO&RORUQLet al$VWURIVN\et al(VWDVSUXHEDVDXQTXHVRQH[WUHPDGDPHQWHVHQVLEOHV SRUORJHQHUDOQRSURSRUFLRQDQLQIRUPDFLyQVREUHHOHVWDGRGHODHQIHUPHGDGROD JUDYHGDGGHODLQIHFFLyQSHURSXHGHQVHU~WLOHVSDUDODGHWHFFLyQGHLQIHFFLRQHV SRUWDGRUDVRVXEFOtQLFDV7DPELpQHVSRVLEOHXWLOL]DUSUXHEDVGH3&5SDUDREWHQHUOD

 

VHFXHQFLDGHPLFREDFWHULDVGLUHFWDPHQWHGHSHFHVLQIHFWDGRV\TXHHVPX\~WLOSDUDOD e-version LGHQWLILFDFLyQGHHVSHFLHVGHEDFWHULDVTXHVRQGLItFLOHVGHFXOWLYDUHQPHGLRVGHFXOWLYR .HQWet al3RRUWet al

(QWUDWDPLHQWR\FRQWUROGHODLQIHFFLyQHVPX\GLItFLOGHHUUDGLFDUGHORVELRWHULRVGH SURGXFFLyQGHSHFHVPHGLDQWHODDGPLQLVWUDFLyQFRQDQWLELyWLFRV6LQHPEDUJR&RQUR\ &RQUR\REVHUYDURQTXHODNDQDPLFLQDDSSPFRQGRVLVVHSDUDGDVGXUDQWH GtDVDSDUHQWHPHQWHFRQWURODEDODHQIHUPHGDGHQguppies%RRVet alWUDWDURQORV FtFOLGRVGHERFDGHIXHJR\WHWUDVGHO&RQJRSRUYtDRUDOFRQULIDPSLFLQD\WHWUDFLFOLQDFRQ FLHUWRp[LWR6LQHPEDUJRODGHVSREODFLyQGHORVWDQTXHVDIHFWDGRV\HOHYLWDUOD FRQWDPLQDFLyQFUX]DGDKDVLGRODPDQHUDPiVHIHFWLYDGHFRQWURODUODLQIHFFLyQHQORV SHFHVGHDFXDULR'HELGRDTXHODHQIHUPHGDGHVEDVWDQWHLQVLGLRVDODLQIHFFLyQHVWi PX\H[WHQGLGDHQORVSHFHVGHDFXDULR\HOWUDWDPLHQWRFRQDQWLELyWLFRVHVGLItFLOGH LPSOHPHQWDU\ORJUDUXQDHUUDGLFDFLyQGHOSDWyJHQRSRUORTXHODPHMRUSURILOD[LVHV HYLWDUODLQIHFFLyQ(VWRVHORJUDPHGLDQWHHVWULFWRVSURFHGLPLHQWRVGHFXDUHQWHQD GHVLQIHFFLyQGHHOHPHQWRVGHODFXDULRODRSWLPL]DFLyQGHODFDOLGDGGHODJXD\ODV FRQGLFLRQHVGHPDQHMRUHGXFLUiQODSUREDELOLGDGGHTXHRFXUUDQHSL]RRWLDVFXDQGR DOJXQRVSHFHVSRUWDGRUHVHVWiQSUHVHQWHVHQODSREODFLyQ$VWURIVN\ et al., 

%DFWHULDVGHVOL]DQWHV

6RQORVSURFDULRWDVPRUIROyJLFDPHQWHPiVFRPSOHMRV(OGHVOL]DPLHQWRHVXQ PRYLPLHQWRVLQODLQWHUYHQFLyQGHIODJHORVGHVOL]iQGRVHODVEDFWHULDVVREUH VXSHUILFLHVVyOLGDVVLQTXHWDPSRFRVHFRQWUDLJDHOFXHUSRGHODEDFWHULD (VWHPRYLPLHQWRHVPX\OHQWRFRPSDUDGRFRQHOPRYLPLHQWRDWUDYpVGHIODJHORVTXH SXHGHVHUHQWUH\PLFUDVPLQXWRPLHQWUDVTXHHOGHVOL]DPLHQWRVXSRQH HQWUH\PLFUDVPLQXWR

9DULDVHVSHFLHVGHEDFWHULDVGHVOL]DQWHVFlavobacterium, Flexibacter CytophagaVSS FDXVDQLQIHFFLRQHVHQODSLHOHQSHFHVGHDJXDGXOFH\PDULQRV8QDGHHVWDV HQIHUPHGDGHVGHQRPLQDGDHQIHUPHGDGEDFWHULDQDGHODVEUDQTXLDV%*'SRUVXVVLJODV HQLQJOpVHVXQDLQIHFFLyQFDXVDGDSRUHVWDVEDFWHULDVFXDQGRVHGDQFRQGLFLRQHVGH KDFLQDPLHQWR\XQDGHILFLHQWHFDOLGDGGHODJXD3RUORWDQWR%*'WDPELpQVHFRQRFH FRPRHQIHUPHGDGDPELHQWDOGHODVDJDOODV'RVEDFWHULDVGHGHVOL]DPLHQWR Flavobacterium columnare\F. branchiophilumVRQHVSHFLHVHVSHFtILFDPHQWH UHVSRQVDEOHVFRQODHQIHUPHGDGHQDJXDGXOFH2WUDVEDFWHULDVSXHGHQFDXVDURHVWDU LQYROXFUDGDVGHPDQHUDVHFXQGDULDFRQODVOHVLRQHV(OIDFWRUFODYHGHSUHGLVSRVLFLyQHV

 

ODFDUJDRUJiQLFDDOWDGHYDULRVFRPSRQHQWHV\SRVLEOHPHQWHODFDQWLGDGGHDPRQtDFRHQ e-version HODJXD(VWDFRQGLFLyQVHHQFXHQWUDJHQHUDOPHQWHHQORVFULDGHURVGHSURGXFFLyQGH VDOPyQLGRV(QHOSH]FHEUDVHKDGHWHFWDGR%*'GHVSXpVGHHQYtRVHQORVFXDOHVORV SHFHVHVWXYLHURQHQWUiQVLWRGXUDQWHXQWLHPSRSURORQJDGR.HQWet al. (QUHODFLyQDORVVLJQRVFOtQLFRVHOPiVFDUDFWHUtVWLFRGHODPD\RUtDGHODVHQIHUPHGDGHV GHODVEUDQTXLDVHVTXHORVSHFHVH[KLEHQGLILFXOWDGSDUDUHVSLUDU\VXHOHQDFXPXODUVH HQODFDSDVXSHUILFLDOGHODJXD/DVLQIHFFLRQHVGHODVDOHWDV\ODFRODFRQRFLGDVFRPR SRGUHGXPEUHGHODVDOHWDV\ODFRODVHFDUDFWHUL]DQSRUODHURVLyQGHODVPLVPDV/DSLHO LQIHFWDGDJHQHUDOPHQWHDSDUHFHEODQFDGHELGRDODSpUGLGDGHODHSLGHUPLV\OD H[SRVLFLyQGHODGHUPLV.HQWHWDO

/DREVHUYDFLyQDOPLFURVFRSLRySWLFRHQORVH[iPHQHVGHPRQWDMHHQSRUWDREMHWRVGH PXHVWUDVGHEUDQTXLDVLQIHFWDGDVUHYHODQODPLQLOODVVHFXQGDULDVIXVLRQDGDVGHELGRDOD KLSHUSODVLDHSLWHOLDO\WDPELpQSXHGHREVHUYDUVHPDVDVGHEDFWHULDVILODPHQWRVDVHQOD VXSHUILFLHGHODVEUDQTXLDV(QHVWRVFDVRVODPLFURVFRStDGHFRQWUDVWHGHIDVHHV~WLO SDUDODYLVXDOL]DFLyQGHODVEDFWHULDV(QFRUWHVKLVWROyJLFRVUHYHODQKLSHUSODVLDHSLWHOLDO VHYHUDGHODVEUDQTXLDV\RFDVLRQDOPHQWHQHFURVLV8QH[DPHQFXLGDGRVRSXHGHUHYHODU FRORQLDVGHEDFWHULDVHQODVXSHUILFLHGHODVEUDQTXLDV.HQWHWDO /DVLQIHFFLRQHVSURGXFLGDVSRUEDFWHULDVTXHVHGHVOL]DQJHQHUDOPHQWHVHGLDJQRVWLFDQ PHGLDQWHODREVHUYDFLyQGHPDVDVGHODVPLVPDVHQHOWHMLGRLQIHFWDGR&RQ%*'OD VXSHUILFLHGHODVEUDQTXLDVVHDVRFLDFRQXQDSURGXFFLyQH[FHVLYDGHPRFRHKLSHUSODVLD GHOHSLWHOLREUDQTXLDO7RGRVHVWRVFDPELRVSXHGHQYLVXDOL]DUVHHQSUHSDUDFLRQHVGH PXHVWUDVHQIUHVFRGHORVWHMLGRVLQIHFWDGRV/DKLVWRORJtDHV~WLOSDUDGHPRVWUDUORV FDPELRVSDWROyJLFRVGHODVEUDQTXLDV\HOJUDGRGHLQYDVLyQGHODVEDFWHULDVHQODSLHO .HQWet al



3DUDHOFRQWURO\WUDWDPLHQWRODPHMRUPDQHUDHQXQDSRWHQFLDOLQIHFFLyQFRQ%*'HV HYLWDUHOKDFLQDPLHQWR\PDQWHQHUODFDOLGDGDGHFXDGDGHODJXD7DPELpQFXDQGRVH UHDOL]DXQHQYtRGHSHFHVYLYRVGHEHFRQWURODUVHTXHORVSHFHVQRVHDQDOLPHQWDGRV XQRVGtDVDQWHVGHOWUDQVSRUWHFRPRWDPELpQPDQWHQHUODVGHQVLGDGHVEDMDVGH DQLPDOHVHQODVEROVDVGHWUDQVSRUWH\VHOHFFLRQDUXQDUXWDUiSLGDGHYLDMH (OWUDWDPLHQWRTXtPLFRPiVFRP~QSDUD%*'HQVDOPyQLGRVKDVLGRODFORUDPLQD7HQ DSUR[LPDGDPHQWHSSPHQIRUPDGHEDxRGHKGHGXUDFLyQ\SXHGHUHTXHULUUHSHWLU HOWUDWDPLHQWR7DPELpQHVSRVLEOHWUDWDUORVDQLPDOHVFRQSHUy[LGRGHKLGUyJHQRSDUD WUDWDULQIHFFLRQHVH[SHULPHQWDOHVHQWUXFKDVHQGRVLVGHPJ/GHSHUy[LGRGH

 

KLGUyJHQREDxRVGHKFRPRXQWUDWDPLHQWRHILFD]6LQHPEDUJRQRKDVLGRSUREDGRHO e-version SHUy[LGRGHKLGUyJHQRHQLQIHFFLRQHVFRQ%*'HQHOSH]FHEUD%RZNHU (UGDKO /XPVGHQet al9DUJD 0XUUD\ 

$HURFLVWLWLVEDFWHULDQDLQIHFFLyQEDFWHULDQDGHODYHMLJDQDWDWRULD 6RQFRPXQHVODVLQIHFFLRQHVEDFWHULDQDV\I~QJLFDVGHODYHMLJDQDWDWRULDHQYDULDV HVSHFLHVGHSHFHVFRPRWDPELpQVHKDQREVHUYDGRLQIHFFLRQHVEDFWHULDQDVFUyQLFDV VHYHUDVGHHVWHyUJDQRDHURFLVWLWLVHQLQVWDODFLRQHVGHSH]FHEUD\HQDOJXQRVFDVRVVH SUHVHQWDXQDDOWDPRUWDOLGDG(VSRVLEOHHQFRQWUDULQIHFFLRQHVPL[WDVSRU Aeromonas VS \PseudomonasVS7DPELpQVHKDQLQIRUPDGRDLVODPLHQWRVGHEDFWHULDVVLPLODUHVHQOD FDYLGDGYLVFHUDOFRPRVibrio cholerae(OH[DPHQGHODVVHFFLRQHVKLVWROyJLFDVFRQ WLQFLRQHVHVSHFLDOHVSXHGHUHYHODUXQDYDULHGDGGHWLSRVEDFWHULDQRVHQORVTXHHV SRVLEOHHQFRQWUDUPseudomonas fluorescensHQODVYHMLJDVLQIODPDGDVGHSHFHVFHEUD\D TXHSRVHHQXQDYHMLJDQDWDWRULDDELHUWDILVyVWRPRVTXHVHFRQHFWDDOWUDFWR JDVWURLQWHVWLQDODWUDYpVGHXQFRQGXFWRQHXPiWLFRFRQGLFLyQTXHSHUPLWLUtDTXHODV EDFWHULDVLQWHVWLQDOHVFRORQLFHQODYHMLJDQDWDWRULDGHXQKXpVSHGVXVFHSWLEOHSRU HMHPSORLQPXQRFRPSURPHWLGR/RVIDFWRUHVHVWUHVDQWHVFRQRFLGRVFRPRHOPDQHMRSRU HMHPSORHOGHVRYHSRUFRPSUHVLyQSXHGHRFDVLRQDUODDSDULFLyQGHODHQIHUPHGDG6H KDQLQIRUPDGRFDVRVGHEURWHVHQLQVWDODFLRQHVGHSHFHVFHEUDGRQGHWDPELpQ H[KLELHURQ0LFURVSRULGLRVLVGHOP~VFXOR/RVPLFURVSRULGLRVVRQFDXVDVELHQUHFRQRFLGDV GHLQIHFFLRQHVRSRUWXQLVWDVHQKXpVSHGHVLQPXQRVXSULPLGRVTXHSXHGHQRFXUULUVLQ HVWDUUHODFLRQDGRVFRQFDXVDVLDWURJpQLFDVFRPRWDPELpQHQODVLQIHFFLRQHVGHODYHMLJD QDWDWRULDGRQGHH[LVWHODSRVLELOLGDGGHTXHORVSHFHVVHYXHOYDQVXVFHSWLEOHVDOD DHURFLVWLWLVGHVSXpVGHVHULQPXQRVXSULPLGRVSRUDJHQWHVGHVFRQRFLGRVRXQDGHSORUDEOH FDOLGDGGHODJXD$KRet al%OD\ORFNet al%RZDWHUet al%UXQR /HKPDQQet al0L\D]DNDLet al:DGDet al., (QUHODFLyQDORVVLJQRVFOtQLFRV\SDWRORJtDORVSHFHVDIHFWDGRVSXHGHQHVWDUOHWiUJLFRV\ DFXPXODUVHFHUFDGHOIRQGRGHOWDQTXHORTXHHVFRQVLVWHQWHFRQHOGHWHULRURGHODYHMLJD QDWDWRULD/RVSHFHVDPHQXGRH[KLEHQHULWHPDHQODEDVHGHODVDOHWDV\HQDOJXQRV FDVRVWDPELpQKHPRUUDJLDTXHVRQFDUDFWHUtVWLFRVGHODVHSWLFHPLDJUDPQHJDWLYD\ DOJXQDHQIHUPHGDGYLUDOFRPRHOPHJDORFLWLYLUXV,6.19TXHFDXVDODQHFURVLV LQIHFFLRVDGHED]R\ULxyQ\SRUORWDQWRQRVRQSDWRJQRPyQLFRVSDUDHVWDDIHFFLyQ %HUPXGH]et al

(QXQDHYDOXDFLyQKLVWROyJLFDDOPLFURVFRSLRySWLFRHVSRVLEOHREVHUYDUXQDGHVWUXFFLyQ PDVLYDHLQIODPDFLyQFUyQLFDVHYHUDGHODYHMLJDQDWDWRULD/DOHVLyQDPHQXGRVH

 

H[WLHQGHDORODUJRGHODFDYLGDGYLVFHUDO\GRUVDOPHQWHDWUDYpVGHOULxyQKDVWDHO e-version P~VFXORHVTXHOpWLFR(OWHMLGRSUHVHQWDXQDQHFURVLVSURPLQHQWH\PHGLDQWHWLQFLRQHVGH *UDPHVSRVLEOHHQFRQWUDUFRORQLDVGHEDFWHULDVDXQTXHODVEDFWHULDVILODPHQWRVDVQR VLHPSUHVHREVHUYDQSRUWLQFLyQGH*UDP(VWDVEDFWHULDVWDPELpQFRQRFLGDVFRPR EDFWHULDVGHVOL]DQWHVSHUWHQHFHQDORVJpQHURVFlexibacter, FlavobacteriumR &\WRSKDJD(QWLQFLRQHViFLGRUiSLGRTXHLQFRUSRUDQD]XOGHPHWLOHQRSXHGHYLVXDOL]DUVH FRORQLDVGHEDFWHULDVGHWLQFLyQGHD]XOiFLGRUiSLGRQHJDWLYR/DWLQFLyQGH6WHLQHU WDPELpQHVKDELWXDOSDUDPRVWUDUHVWRVWLSRVGHEDFWHULDVHQVHFFLRQHVFlavobacterium psychrophilumQRSXHGHYHUVHIiFLOPHQWHHQVHFFLRQHVWHxLGDVFRQKHPDWR[LOLQDRHRVLQD R*UDPSHURVRQYLVLEOHVFRQXQDWLQFLyQGH*LHPVD.HQWet al 3DUDHOGLDJQyVWLFRHQORVFDPELRVPDFURVFySLFRVHVSRVLEOHFRQIXQGLUVHFRQXQD VHSWLFHPLD*UDPQHJDWLYD(OGLDJQyVWLFRSRUORWDQWRGHEHEDVDUVHHQODREVHUYDFLyQ KLVWROyJLFDGHODVOHVLRQHVFDUDFWHUtVWLFDVHQODYHMLJDQDWDWRULD6HGHEHQFRQVLGHUDU XWLOL]DUWLQFLRQHVGH*UDP6WHLQHURD]XOGHPHWLOHQRSDUDGHPRVWUDUODSUHVHQFLDGH EDFWHULDV(OFXOWLYREDFWHULDQRQRHVFRQILDEOH\DTXHQRKDVLGRLGHQWLILFDGDXQDHVSHFLH EDFWHULDQDHVSHFtILFDTXHFDXVDODHQIHUPHGDG.HQWet al 3DUDHOFRQWUROGHEHFRQVLGHUDUVHTXHHVSUHFLVRLGHQWLILFDUODFDXVDVXE\DFHQWHGHHVWD HQIHUPHGDG(VSUREDEOHTXHODVEDFWHULDVVHDQRSRUWXQLVWDV\DTXHODLQIHFFLyQHVWi DVRFLDGDFRQYDULDVHVSHFLHVEDFWHULDQDVGLIHUHQWHV+DVWDTXHODVFDXVDVGHOD DHURFLVWLWLVQRHVWpQLGHQWLILFDGDVVHUHFRPLHQGDPDQWHQHUDLVODGRVORVSHFHVDIHFWDGRV GHRWUDVSREODFLRQHV\DVHJXUDUTXHODFDOLGDGGHODJXDVHDySWLPD.HQWet al., 

Edwardsiella ictaluri 

(VWHSDWyJHQRHVXQDEDFWHULD*UDPQHJDWLYDFRP~QPHQWHFRQRFLGDHQDFXLFXOWXUD FRPRHQIHUPHGDGJUDYHGHOEDJUH3OXPE(OSH]FHEUDHVPX\VXVFHSWLEOHDHVWH DJHQWH\SRUORWDQWRVHKDXWLOL]DGRFRPRPRGHORGHYDFXQD3HWULH+DQVRQ et al., (VWDHVSHFLHHVJHQHUDOPHQWHEDVWDQWHUHVLVWHQWHDODVEDFWHULDV*UDPQHJDWLYDV RSRUWXQLVWDVFRPRAeromonas\PseudomonasSHURE. ictaluriQRVHHQFXHQWUDHQHVWD FDWHJRUtD(VXQSDWyJHQRSULPDULR\DGLIHUHQFLDGHRWUDVEDFWHULDVVLPSOHPHQWH FRQWDPLQDQGRHODJXDFRQHVWDEDFWHULDHQHOSH]FHEUDGDFRPRUHVXOWDGRXQD HQIHUPHGDG3HWULH+DQVRQet al/DWUDQVPLVLyQQDWXUDOVHSURGXFH SULQFLSDOPHQWHDWUDYpVGHODHOLPLQDFLyQGHEDFWHULDVGHSHFHVSRUWDGRUHVRHQIHUPRVR WDPELpQSRUHOFDQLEDOLVPRGHSHFHVPXHUWRV6HFRQVLGHUDTXHODSULQFLSDOIXHQWHGH LQIHFFLyQVRQORVSHFHVLQIHFWDGRVHQOXJDUGHODPELHQWH6LQHPEDUJRHQHOEDJUHOD EDFWHULDHVFDSD]GHSHUVLVWLUHQHOPHGLRDPELHQWHVLQSHFHVXQDYH]TXHVHKD

 

LQWURGXFLGRHQHOPHGLRDFXiWLFR3OXPE6HKDQLQIRUPDGREURWHVGHHVWD e-version LQIHFFLyQHQLQVWDODFLRQHVGHSHFHVDGXOWRVFRPRGHSURGXFFLyQ\H[SHULPHQWDFLyQFRQ HPEULRQHV$XQTXHVHFRQVLGHUDSULQFLSDOPHQWHXQDHQIHUPHGDGGHOEDJUHODLQIHFFLyQ VHKDQRWLILFDGRHQRWURVSHFHVGHDJXDGXOFH3OXPE6HKDREVHUYDGRHQSHFHV GHDFXDULRXWLOL]DGRVHQLQYHVWLJDFLRQHVHQXQLYHUVLGDGHV.HQW /\RQV\Danio devario:DOWPDQet al

/DVLJQRORJtDHVWtSLFDGHODVVHSWLFHPLDV*UDPQHJDWLYDVHQSHFHVORVSHFHVLQIHFWDGRV H[KLEHQXQDDOWDPRUWDOLGDG\XQHULWHPDGLIXVRHQURMHFLPLHQWRGHODSLHO0LHQWUDVTXH ODVDOWDVPRUWDOLGDGHVRFXUUHQDPHQXGRGHVSXpVGHODH[SRVLFLyQORVHVWXGLRVFRQ EDJUHPRVWUDURQTXHDOJXQRVSHFHVSXHGHQVHJXLUVLHQGRSRUWDGRUHVGXUDQWHPXFKRV PHVHV3OXPE

(QODREVHUYDFLyQDOPLFURVFRSLRySWLFRGHPXHVWUDVGHORVSHFHVLQIHFWDGRVVHH[KLEHQ QHFURVLVVHYHUDHQORVyUJDQRVYLVFHUDOHVSDUWLFXODUPHQWHHQHOED]R\HOULxyQ7DPELpQ PXHVWUDQXQDVHYHUD\H[WHQVDQHFURVLVHLQIODPDFLyQGHOFHUHEURDQWHULRUORVQHUYLRV ROIDWLYRV\ODVQDULQDV/DVQDULQDVKDQGHPRVWUDGRVHUXQDUXWDLPSRUWDQWHGHLQIHFFLyQ HQHOEDJUH3OXPE(OH[DPHQFRQJUDQDXPHQWRGHODVVHFFLRQHVGHSH]FHEUD PXHVWUDQXPHURVRVEDFLORVEDFWHULDQRVHQORVIDJRFLWRVHQODVOHVLRQHVDVtFRPRHQHO ULxyQ\HOED]R

(OGLDJQyVWLFRSUHVXQWLYRVHREWLHQHFRQPXHVWUDVGHVHFFLRQHVWHxLGDVFRQ KHPDWR[LOLQDHRVLQD+ (\VHEDVDHQODREVHUYDFLyQGH]RQDVQHFUyWLFDVHQHOFHUHEUR DQWHULRU\QHUYLRVFRQQXPHURVRVEDFLORVHQORVIDJRFLWRV(OGLDJQyVWLFRGHILQLWLYRVH REWLHQHPHGLDQWHHOFXOWLYR\ODLGHQWLILFDFLyQSRUSUXHEDVELRTXtPLFDVGHODVEDFWHULDV (VWDVFUHFHQGHIRUPDOHQWDHQFXOWLYRHQFRPSDUDFLyQFRQPXFKDVRWUDV*UDPQHJDWLYDV TXHVHHQFXHQWUDQHQORVSHFHV6HKDQREVHUYDGRLQIHFFLRQHVVLPXOWiQHDVFRQ Aeromonas hydrophilaHQHOEDJUH\HVWDFRQGLFLyQWDPELpQSXHGHRFXUULUHQHOSH] FHEUD\SRUORTXHKDFHTXHHOGLDJQyVWLFRVHDPiVGLItFLO\DTXHA. hidrofiliaFUHFHPiV UiSLGRHQXQFXOWLYRTXHODE. ictaluri+DZNHet al.,:DOWPDQet al., Edwardisella ictaluriVHGHVDUUROODELHQHQDJDUVDQJUH\HQDJDUGHLQIXVLyQFHUHEUR FRUD]yQ6HKDQUHDOL]DGRFXOWLYRVGHPXHVWUDVGHSH]FHEUDD�&SHURVH UHTXLULHURQGHDGtDVSDUDYLVXDOL]DUFRORQLDVSURPLQHQWHV+DVWDDKRUDODVFHSDV DLVODGDVGHOSH]FHEUDQRVRQPyYLOHV\HVGLIHUHQWHGHODPD\RUtDGHODVFHSDVGH EDJUH6HSXHGHREWHQHUXQGLDJQyVWLFRFRQILUPDWRULRDGLFLRQDOPHGLDQWHODXWLOL]DFLyQGH OD3&51XVEDXP 0RUULVRQ

(OPHMRUPpWRGRGHFRQWUROHVHYLWDUODLQWURGXFFLyQGHSHFHVLQIHFWDGRVPHGLDQWHOD

 

LPSOHPHQWDFLyQGHSURJUDPDVGHFXDUHQWHQD\ODDGTXLVLFLyQGHHPEULRQHVKXHYRV e-version $IRUWXQDGDPHQWHQRH[LVWHQPXFKRVLQIRUPHVGHLQIHFFLRQHV\GHFRQVLGHUDUVHXQD HQIHUPHGDGPX\H[WHQGLGDHQHOSH]FHEUD\ORVEURWHVFRQRFLGRVIXHURQLGHQWLILFDGRV\ DLVODGRVHQFXDUHQWHQDDQWHVGHTXHORVSHFHVIXHUDQLQWURGXFLGRVHQXQDLQVWDODFLyQ SULQFLSDO/DLQIHFFLyQHVFRP~QHQHOEDJUH\VHKDLQIRUPDGRHQHVSHFLHVGHSHFHVGH DFXDULR3RUORWDQWRVHGHEHWHQHUHVSHFLDOFXLGDGRFXDQGRVHREWLHQHQSHFHVFRQHOILQ GHUHDOL]DUH[SHULHQFLDVSURYHQLHQWHVGHFRPHUFLRVGHYHQWDGHSHFHVGHDFXDULR&RPR ODEDFWHULDHVPX\SDWyJHQD\QRHVWiPX\H[WHQGLGDHQHOSH]FHEUDVHUHFRPLHQGDTXH ODVSREODFLRQHVLQIHFWDGDVVHVRPHWDQDHXWDQDVLD\TXHVHGHVLQIHFWHQWRGRVORV HTXLSRV/RVDQWLELyWLFRVXWLOL]DGRVSDUDFRQWURODUODLQIHFFLyQHQHOEDJUH\SH]JDWR LQFOX\HQODDGPLQLVWUDFLyQRUDOGHR[LWHWUDFLOFLQDXRUPHWRSULPVXOIDGLPHWR[LQD2WURV PHGLFDPHQWRVTXHVHKDQSUREDGRLQYLWURLQFOX\HQNDQDPLFLQDHVWUHSWRPLFLQD\iFLGR R[ROtQLFR1RJD



(1)(50('$'(632502+26'($*8$6$352/(*1,26,6220,&(726< 35272=2$5,$6

/DVHQIHUPHGDGHVFDXVDGDVSRUSURWR]RRVVRQFRPXQHVHQORVSHFHVGHDFXDULR\ YDULRVVHKDQREVHUYDGRHQHOSH]FHEUD/RVPRKRVGHDJXDVHFRPSRQHQGHPXFKRV JpQHURVGHRUJDQLVPRVVLPLODUHVDKRQJRVSHUWHQHFLHQWHVDODFODVH2RPLFHWHVWDPELpQ FRQRFLGRVFRPRSVHXGRKRQJRVTXHFRP~QPHQWHLQIHFWDUDORVSHFHVGHDJXDGXOFH &ODVH2RPLFHWHVSHUWHQHFHDOUHLQRVXSHUJUXSR&KURPLVWDTXHKLVWyULFDPHQWHKD LQFOXtGRHQHO5HLQR3URWLVWD+D\WUHVyUGHQHVGHFODVH2RPLFHWHVTXHSXHGHQLQIHFWDU SHFHVORV6DSUROHJQLDOHV/HSWRPLWDOHV\3HURQRVSRUDOHV/RVRUJDQLVPRVGHQWUR ODIDPLOLD6DSUROHJQLDFHDHVRQSDWyJHQRVPiVFRPXQHVHQSHFHV/RVSDWyJHQRV SULPDULRVIchthyophthirius multifiliisTXHFDXVD,FKRHQIHUPHGDGGHODPDQFKDEODQFD \Piscinoodinium pillulareque causa “ODHQIHUPHGDGGHOterciopelo de agua dulce”VRQ PX\FRPXQHVHQORVSHFHVFDXWLYRVGHDJXDVFiOLGDV\FDXVDQHQIHUPHGDGHVHQ LQVWDODFLRQHVGHH[SHULPHQWDFLyQRSURGXFFLyQGHSH]FHEUD/RVPLFURVSRULGLRVVRQ JHQHUDOPHQWHPiVHVSHFtILFRVGHOKRVSHGDGRU\VRQSDUiVLWRVLQWUDFHOXODUHVREOLJDGRV SURGXFWRUHVGHHVSRUDVFRQPiVGHHVSHFLHVLQIHFFLRVDVSDUDORVSHFHV\PX\ FRPXQHVHQORVELRWHULRVGHSURGXFFLyQGHSHFHVFHEUD/DPLFURVSRULGLRVLVVHLQIRUPy SRUSULPHUDYH]HQHOSH]FHEUDDanio rerioKDFHFDVLDxRV'H.LQNHOLQ\ HVWHPLFURVSRULGLXPVHDVLJQyUHFLHQWHPHQWHDXQQXHYRJpQHUR\HVSHFLH Pseudoloma neurophilia0DWWKHZVet al/DPLFURVSRULGLRVLVODHQIHUPHGDGPiVFRP~QGHO SH]FHEUDGHODERUDWRULRDIHFWDHOVLVWHPDQHUYLRVRFHQWUDO\HOP~VFXORHVTXHOpWLFR\VH

 

DVRFLDFRQHPDFLDFLyQGHIRUPLGDGHVSLQDO\PRUELOLGDG/DVHVSRUDVGHPseudoloma e-version HVWiQFRQWHQLGDVGHQWURGHORVFRPSOHMRVKXpVSHGSDUiVLWRFRQRFLGRVFRPR[HQRPDV /DVLQIHFFLRQHVSRUPseudolomaVHFDUDFWHUL]DQSRUP~OWLSOHV[HQRPDVHQHOFHUHEUR SRVWHULRUODPpGXODHVSLQDOODVUDtFHVQHUYLRVDV\RFDVLRQDOPHQWHGHQWURGHOP~VFXOR HVTXHOpWLFR/DVHVSRUDVOLEUHVSUREDEOHPHQWHSURYHQLHQWHVGHODUXSWXUDGHO[HQRPD VHHQFXHQWUDQGHQWURGHORVIDJRFLWRV\VHDVRFLDQFRQPLRVLWLVPHQLQJLWLV\HQFHIDOLWLV VHYHUDV\FUyQLFDV(OWHMLGRRYiULFRDPHQXGRHVWiLQIHFWDGR\RFDVLRQDOPHQWHORV KXHYRVSXHGHQDOEHUJDUHVSRUDVGHPseudolomaTXHLQGLFDQSRWHQFLDOGHWUDQVPLVLyQ YHUWLFDO.HQW %LVKRS6WHZDUG5DPVD\ 

(QIHUPHGDGGHWHUFLRSHOR Piscinoodinium pillulare (OSDUiVLWRPiscinoodinium pillulareTXHFDXVDGHOD“HQIHUPHGDGGHOWHUFLRSHOR”,HVXQ GLQRIODJHODGRDPDULOOHQWRTXHGXUDQWHXQDHWDSDGHVXFLFORGHYLGDLQIHFWDODSLHO\ODV EUDQTXLDVGHORVSHFHV(OSDUiVLWRSXHGHPXOWLSOLFDUVHPX\UiSLGDPHQWHHQDFXDULRV\ SXHGHVHUPRUWDOSDUDORVSHFHV(VWHHVXQSDWyJHQRFRP~QGHORVSHFHVRUQDPHQWDOHV RGHDFXDULR'XUDQWHODHWDSDGHGLQRVSRUDLQIHFWDDORVSHFHV\VHWUDQVIRUPDHQ WURIRQWHTXHVHDGKLHUHDODVXSHUILFLHGHORVSHFHVHVSHFLDOPHQWHHQODVEUDQTXLDV\ DSDUHQWHPHQWHVHDOLPHQWDGHOHSLWHOLRGHOKXpVSHG'HVSXpVGHYDULRVGtDVDEDQGRQDHO KXpVSHG\IRUPDXQWRPRQWH\HQHVWDHWDSDGHKXpVSHGH[WHUQRIRUPDGHGLYLVLyQ HQTXLVWDGDH[SHULPHQWDYDULDVGLYLVLRQHVTXHGDFRPRUHVXOWDGRGLQRVSRUDV PyYLOHVLQIHFFLRVDVTXHLQIHFWDQDRWURVSHFHV(OFLFORGHYLGDVHFRPSOHWDHQ DSUR[LPDGDPHQWHVHPDQDV\HQFRQGLFLRQHVySWLPDVR&GHWHPSHUDWXUDGHO DJXD/RP '\NRYD1RJD

(QUHODFLyQDORVVLJQRVFOtQLFRV\SDWRORJtDORVSHFHVPX\LQIHFWDGRVVHYHQOHWiUJLFRV SXHGHQSHUPDQHFHUFHUFDGHODVXSHUILFLHGHODJXD\WHQHUGLILFXOWDGSDUDUHVSLUDU\OD FRORUDFLyQGHORVPLVPRVSXHGHH[KLELUXQEULOORGHFRORUJULViFHRXR[LGDGRHQOD VXSHUILFLH

(OH[DPHQDOPLFURVFRSLRySWLFRGHPXHVWUDVGHSLHORGHEUDQTXLDVUHYHODQXPHURVRV WURIRQWHVQRPyYLOHVRSDFRVRYDODGRVDOUHGHGRUGH;�P(QODVVHFFLRQHV KLVWROyJLFDVHOPiscinoodiniumDSDUHFHFRPRRUJDQLVPRVRYDODGRVHQODVEUDQTXLDV\HQ ODVXSHUILFLHGHODSLHOFRQQXPHURVRVJUiQXORVFLWRSOiVPLFRVDPHQXGRUHIUDFWLOHV\XQ Q~FOHRJUDQGH/DVLQIHFFLRQHVGHODVEUDQTXLDVVHDVRFLDQFRQKLSHUSODVLDHSLWHOLDO\GH PDQHUDVLPLODUODVLQIHFFLRQHVHQODSLHOSURGXFHQKLSHUSODVLDVHYHUD\HURVLyQGHO HSLWHOLR

 

/DLQIHFFLyQVHGLDJQRVWLFDPHGLDQWHODREVHUYDFLyQGHORVWURIRQWHVHQPXHVWUDV e-version REVHUYDGDVDOPLFURVFRSLRRVHFFLRQHVKLVWROyJLFDV3DUDHOSULPHURPiscinoodiniumVH GLVWLQJXHGHPXFKRVRWURVSURWLVWDVTXHLQIHFWDQODVXSHUILFLHSRUVXIDOWDGHPRWLOLGDG 3DUDHOFRQWURO\WUDWDPLHQWRQRVHFRQRFHQLQIRUPHVGH LQIHFFLRQHVSRUPiscinoodinium HQHOSH]FHEUDSHURVLVHREVHUYDLQIHFFLyQSRUHVWHDJHQWHUHFRPLHQGDFRPR WUDWDPLHQWRXQDLQPHUVLyQSURORQJDGDHQDJXDFRQVDOFXFKDUDGLWDHQOLWURVGH DJXD/DVLQIHFFLRQHVPX\JUDYHVTXHSRQHQHQSHOLJURODYLGDGHORVSHFHVSXHGHQ WUDWDUVHFRQXQEDxRUiSLGRPLQHQDJXDGHPDUGHFRQFHQWUDFLyQWRWDO$O LJXDOTXHFRQ“Ich”ODSUHVHQFLDGHHWDSDVGHGHVDUUROORIXHUDGHOKXpVSHGGHEHVHU FRQVLGHUDGRDOLPSOHPHQWDUXQSURWRFRORGHWUDWDPLHQWR3RUORWDQWRHVPHMRUFDSWXUDU WRGRVORVSHFHV\WUDWDUORVHQXQDFXDULRFRQDJXDOLPSLD\SRURWURODGRGHVLQIHFWDUHO WDQTXHRULJLQDO1RJD



0LFURVSRULGLRVLV

/DPLFURVSRULGLRVLVQHXUDOSRU Pseudoloma neurofiliaHQHOSH]FHEUDVHLQIRUPySRU SULPHUDYH]HQHQ)UDQFLD.LQNHOLQ(OSDUiVLWRDKRUDKDVLGRLGHQWLILFDGRHQ PXFKDVLQVWDODFLRQHVGHLQYHVWLJDFLyQ\SURGXFFLyQGHSHFHVFHEUD\IXHDVLJQDGRDXQ QXHYRJpQHUR\HVSHFLHPseudoloma neurophilia0DWWKHZVet al/DLQIHFFLyQ HVWiUHODFLRQDGDFRQXQDHPDFLDFLyQJUDYHWDPELpQGHQRPLQDGDHQIHUPHGDGIODFD SHURVXUROSUHFLVRHQFDGDFDVRFDXVDSULPDULDD~QQRVHKDUHVXHOWR(QXQHVWXGLRGH GRVSREODFLRQHVGHSHFHVFHEUDFRQXQDDOWDSUHYDOHQFLDGHLQIHFFLyQHQXQDVH HQFRQWUyTXHHOGHORVSHFHVHVWDEDQIODFRVHLQIHFWDGRVSHURHQODRWUDHOGH ORVSHFHVQRUPDOHVSUHVHQWDURQLQIHFFLyQVXEFOtQLFDORTXHGHPXHVWUDTXHDOLJXDOTXH FRQPXFKRVSDUiVLWRVODLQIHFFLyQWDPELpQVHSXHGHHQFRQWUDUGHIRUPDUXWLQDULDHQ SHFHVGHDSDULHQFLDQRUPDO\VDOXGDEOH(OKHFKRGHHQFRQWUDUHPDQFLDFLyQ\FDTXH[LD HQHOSH]FHEUDQRVLJQLILFDTXHHVWpQDIHFWDGRVSRULQIHFFLyQ)DFWRUHVFRPRHOHVWUpV SRUPDQHMRLQDGHFXDGR\KDFLQDPLHQWRSURYRFDXQDPD\RUJUDYHGDGGHODLQIHFFLyQXQ PHQRUFUHFLPLHQWR\IHFXQGLGDGHQODFRORQLD5DPVD\ et al /RVPLFURVSRULGLRVVRQSDUiVLWRVVLPLODUHVDKRQJRVLQWUDFHOXODUHVFRQXQFLFORGHYLGD FRPSOHMR(OFLFORGHYLGDFRQFOX\HFRQODSURGXFFLyQGHXQDHVSRUDLQIHFFLRVDUHVLVWHQWH \HVOD~QLFDHWDSDGHOSDUiVLWRTXHSXHGHYLYLUIXHUDGHODFpOXODKXpVSHG&RPROD PD\RUtDGHORVPLFURVSRULGLRVODWUDQVPLVLyQVHSURGXFHDWUDYpVGHODLQJHVWLyQGHOD HWDSDGHHVSRUDVLQIHFWDQWHV\HQFRQWUiQGRVHHQSHFHVDGXOWRVLQIHFWDGRVDODVFXDWUR VHPDQDVGHVSXpVGHVHUKDEHUVLGRDOLPHQWDGRVFRQWHMLGRVFRQWDPLQDGRVFRQHVSRUDV $OJXQRVSHFHVVRQPX\VXVFHSWLEOHV\SXHGHQPRVWUDUXQDIRUPDDJXGDGHOD

 

HQIHUPHGDG\FRQXQDDOWDPRUWDOLGDGXQDVHPDQDGHVSXpVGHKDEHUVLGRH[SXHVWRVDO e-version DJHQWHHWLROyJLFR)HUJXVRQ et al6LELHQHOSDUiVLWRVHWUDQVPLWHIiFLOPHQWHDO DOLPHQWDUVHGHFDUFDVDVLQIHFWDGDVVHKDHQFRQWUDGRTXHWDPELpQH[LVWHWUDQVPLVLyQ FXDQGRORVSHFHVVHPDQWLHQHQItVLFDPHQWHVHSDUDGRVSHURHQODPLVPDDJXD6H SLHQVDTXHHVWRSXHGHGHEHUVHDTXHHOHOHPHQWRVGHOKXHYRGHSH]FHEUDLQIHFWDGRHV OLEHUDGRSRUODVKHPEUDVLQIHFWDGDV\DTXHORVSHFHVFHEUDIUHFXHQWHPHQWHVH UHSURGXFHQHQFRQGLFLRQHVQDWXUDOHVHQHODFXDULR7DPELpQVHKDQQRWLILFDGRFDVRVGH WUDQVPLVLyQYHUWLFDOHQRWURVPLFURVSRULGLRVGHYHUWHEUDGRVHLQYHUWHEUDGRV6HKDQ HQFRQWUDGRHVSRUDVGHPseudolomaHQORVRYDULRV\DYHFHVHQKXHYRVGHSH]FHEUD LQPDGXURV\GHJHQHUDGRV\HOSDSHOGHODWUDQVPLVLyQYHUWLFDORSVHXGRYHUWLFDO WUDQVPLVLyQDODSURJHQLHFRQHOSDWyJHQRIXHUDGHOKXHYRGHPseudolomaHVWi DFWXDOPHQWHEDMRLQYHVWLJDFLyQ%DQGL et al.,'XQQet al.,3KHOSVet al 9DUJD 0XUUD\

'HQWURGHORVVLJQRVFOtQLFRVSXHGHREVHUYDUVHODHPDFLDFLyQ\ODFXUYDWXUDGHOD FROXPQDYHUWHEUDOFRPRODHVFROLRVLVHQORVSHFHVLQIHFWDGRV6LQHPEDUJRHVWRV VLJQRVFOtQLFRVQRVRQSDWRJQRPyQLFRVGHODHQIHUPHGDG$GHPiVHOSH]FHEUDSXHGH FXUVDUHQIRUPDVXEFOtQLFDODHQIHUPHGDGSRUORTXHSXHGHVHUXQSRUWDGRUVDQR\ SURYRFDUJUDYHVLQIHFFLRQHVGHPneurophiliaSRUORTXHHOGLDJQyVWLFRGH PLFURVSRULGLRVLVQRGHEHKDFHUVHVRORSRUORVVLJQRVFOtQLFRVSUHVHQWHV.HQW %LVKRS 6WHZDUW3KHOSVet al

3DUDODREVHUYDFLyQGHPXHVWUDVDOPLFURVFRSLRySWLFRGHEHFRQVLGHUDUVHTXHHOVLWLR SULPDULRGHODLQIHFFLyQHVHOVLVWHPDQHUYLRVRFHQWUDOPpGXODHVSLQDO\FHUHEUR SRVWHULRU\ODVUDtFHVQHUYLRVDV/XHJRODLQIHFFLyQVHH[WLHQGHDOP~VFXORHVTXHOpWLFR GRQGHFDXVDLQIODPDFLyQVHYHUDFUyQLFD\PXOWLIRFDO7DPELpQLQIHFWDORVRYDULRV\ORV KXHYRV\RFDVLRQDOPHQWHRWURVyUJDQRVFRPRHOULxyQ.HQW %LVKRS6WHZDUW 3DUDHOGLDJQyVWLFRHODJHQWHFDXVDOSXHGHGHWHFWDUVHHQPXHVWUDVHQIUHVFRGHOVLVWHPD QHUYLRVRFHQWUDOTXHVHKDQGLVHFFLRQDGRFXLGDGRVDPHQWHGHORVSHFHV LQIHFWDGRV'HELGRDTXHHVWRHVXQDWDUHDWHGLRVD\ODERULRVDHQWRQFHVODKLVWRORJtDHV HOPpWRGRGHUXWLQDPHGLDQWHHOFXDOVHREVHUYDODOHVLyQ/DVHVSRUDVVRQRYRLGHVD SLULIRUPHVFRQXQDYDFXRODSRVWHULRUSURPLQHQWH\WLHQHQXQSURPHGLRGH[ um(OPLFURVSRULGLRSURGXFH[HQRPDVGHQWURGHODPpGXODHVSLQDO\HQHOFHUHEUR SRVWHULRUGHORVSHFHV/RV[HQRPDVFRQWLHQHQYHVtFXODVHVSRUyIRUDVFRQKDVWD HVSRUDV/RVHVSRUREODVWRV\ORVHVWDGLRVSUHHVSRUREODVWRVSUREDEOHPHQWHHVSRURQWRV VHHQFXHQWUDQDOJXQDVYHFHVFRPRSHTXHxRVDJUHJDGRVGLVSHUVRVDOD]DUDORODUJRGH

 

ORV[HQRPDV/DWLQFLyQIOXRUHVFHQWH)XQJL)OXRU3RO\VFLHQFHV:DUULQJWRQ3$VHXQH e-version LQHVSHFtILFDPHQWHDORVSROLVDFiULGRVFRQHQODFHEHWDTXHVHHQFXHQWUDQHQODVFpOXODV TXHFRQWLHQHQTXLWLQD&RPRODTXLWLQDDSDUHFHHQODVSDUHGHVGHODVHVSRUDVGHORV PLFURVSRULGLRVHVWDWLQFLyQHVH[FHOHQWHSDUDGHPRVWUDUODVHVSRUDVHQIURWLVGHWHMLGRR HQVHFFLRQHVKLVWROyJLFDV7DPELpQVHGHVFULEHXQDWLQFLyQUHODFLRQDGD&DOFRIOXRU\ RWUDVWpFQLFDVGHWLQFLyQSDUDODLGHQWLILFDFLyQGHPLFURVSRULGLRV:HEHU\FRO/DV WLQFLRQHViFLGRUiSLGDV\*UDPWDPELpQVRQ~WLOHVSDUDGHPRVWUDUODSUHVHQFLDGH HVSRUDVGHPLFURVSRULGLRV7DPELpQVHKDQGHVDUUROODGRSUXHEDVGH3&5SDUD PneurophiliaGHPXHVWUDVGHSHFHV\DFWXDOPHQWHH[LVWHXQDSUXHEDGH3&5SDUDDJXD \KXHYRVVLQQHFHVLGDGGHVDFULILFLRGHSHFHV(QODDFWXDOLGDGHVSRVLEOHHVWDEOHFHUXQD LQVWDODFLyQTXHVHSXHGHPDQWHQHUOLEUHGHODLQIHFFLyQXVDQGRHVWHWLSRGHSUXHEDV :KLSSV et al

3DUDHOFRQWURO\WUDWDPLHQWRODLUUDGLDFLyQFRQOX]XOWUDYLROHWD89HVXWLOL]DGDSDUD FRQWURODUSDWyJHQRVHQVLVWHPDVGHSURGXFFLyQGHSH]FHEUD/DHVWHULOL]DFLyQ89VHKD HPSOHDGRFRQp[LWRSDUDPDWDUYLUXVEDFWHULDV\SURWR]RRVHQHODJXDDQWHVGHHQWUDUHQ FRQWDFWRFRQORVSHFHV/DPD\RUtDGHORVVLVWHPDVXWLOL]DQHVWHULOL]DGRUHV89GHVSXpV GHODILOWUDFLyQELROyJLFD6HKDGHPRVWUDGRTXHRWUDVHVSHFLHVGHPLFURVSRULGLRVVRQ PX\VXVFHSWLEOHVDOWUDWDPLHQWRFRQ89\DOJXQRVHVWXGLRVLQGLFDQTXHODOX]89D �:VHFFPLQDFWLYDDOSDUiVLWR\SRUORWDQWRHYLWDVXWUDQVPLVLyQHQXQ VLVWHPDGHUHFLUFXODFLyQGHDJXD/DIXPDJLOLQDVHKDXWLOL]DGRWDPELpQFRPRWUDWDPLHQWR RUDOSDUDODPLFURVSRULGLRVLVGHSHFHVJHQHUDOPHQWHFRQp[LWR6KDZ .HQW/D IXPDJLOLQDVHGHVDUUROOySRUSULPHUDYH]SDUDWUDWDUNosema Apis qXHVRQLQIHFFLRQHVHQ ODVDEHMDV7DPELpQVHLQIRUPyTXHODIXPDJLOLQDIXHHIHFWLYDFRQWUDHOPLFURVSRULGLRH. anguillarumHQDQJXLODVAnguilla japonica.DQR )XNXL'HVGHHOSULPHU LQIRUPHVREUHHOWUDWDPLHQWRGHODPLFURVSRULGLRVLVHQSHFHVFRQIXPDJLOLQDHO PHGLFDPHQWRKDVLGRXWLOL]DGRSDUDWUDWDUODVLQIHFFLRQHVSRUN. salmonisHQHOVDOPyQ &KLQRRN+HGULFNet al\ODVLQIHFFLRQHVSRULoma salmonaeHQHOVDOPyQ&KLQRRN .HQW 'DZH(QLQYHVWLJDFLRQHVLQLFLDOHV\PiVUHFLHQWHVFRQODXWLOL]DFLyQGH HVWHPHGLFDPHQWRVHLQIRUPyTXHQRWXYRp[LWRSDUDFRQWURODURUHGXFLUODLQIHFFLyQHQHO SH]FHEUDSHURVHSUHWHQGHFRQWLQXDUORVHVWXGLRVFRQGRVLVPiVDOWDV\DTXHQRVHKDQ HQFRQWUDGRHIHFWRVVHFXQGDULRVFRQHOPHGLFDPHQWR9DUJD 0XUUD\/DV HVSRUDVSXHGHQVHUUHVLVWHQWHVDORVGHVLQIHFWDQWHV\ORVQLYHOHVGHFORURXWLOL]DGRV KDELWXDOPHQWHHQHODJXDGHODVLQVWDODFLRQHVGHOSH]FHEUDHVGHFLURSSP GXUDQWHPLQXWRVQRVRQHIHFWLYRVSDUDPDWDUHVSRUDV$GHPiVVHKDREVHUYDGR KXHYRVOOHQRVGHHVSRUDVGHPseudolomaHQFRUWHVKLVWROyJLFRVGHRYDULRV/DVHVSRUDV

 

GHQWURGHORVKXHYRVLQWDFWRVSXHGHQSURWHJHUVHGHOFORURLQFOXVRVLHVWDFRQFHQWUDFLyQ e-version HVHIHFWLYDSDUDPDWDUHVSRUDV

6HJ~QDOJXQRVHVWXGLRVGHOSDUiVLWRHQHVWHPRPHQWRGHOFLFORODVVLJXLHQWHVSUiFWLFDV SUREDEOHPHQWHUHGXFLUtDQODSURSDJDFLyQ\HOLPSDFWRGHODLQIHFFLyQJDUDQWL]DUTXHHO DJXDHQORVVLVWHPDVGHUHFLUFXODFLyQVHWUDWHDGHFXDGDPHQWHFRQHVWHULOL]DFLyQ89 HQHOFDVRGHHQFRQWUDULQIHFFLRQHVHOLPLQDUSRUHXWDQDVLDDWRGRVORVSHFHVTXH SUHVHQWHQVLJQRVGHHQIHUPHGDGORDQWHVSRVLEOHSDUDSUHYHQLUHOFDQLEDOLVPR\XQD PD\RUWUDQVPLVLyQFRQVLGHUDUODGHWHFFLyQHQSHFHVUHSURGXFWRUHVSDUWLFXODUPHQWH KHPEUDVSDUDTXHHOSDUiVLWRUHGX]FDHOULHVJRGHWUDQVIHULUODLQIHFFLyQDXQDLQVWDODFLyQ FRQVXSURJHQLHFULDUSHFHVSRWHQFLDOPHQWHLQIHFWDGRVHQFRQGLFLRQHVySWLPDV\ UHGXFLUHOHVWUpVSDUDPLQLPL]DUHOLPSDFWRGHODLQIHFFLyQ\PLQLPL]DUHOSRWHQFLDOGH FRQWDPLQDFLyQFUX]DGDGHODVSREODFLRQHVXWLOL]DQGRSHFHVGHWLSRVDOYDMHSDUDFUX]DU FRQFDGDSREODFLyQPXWDQWH)HUJXVRQ FRO6KDZ et al 

(QIHUPHGDGGHO7HWUD1HyQ

5HFLHQWHPHQWHVHKDGLDJQRVWLFDGRRWURPLFURVSRULGLROODPDGRPleistophora hyphessobryconisHQDOJXQDVLQVWDODFLRQHVGHLQYHVWLJDFLyQGHSH]FHEUD(VWHSDUiVLWR FDXVDGHODHQIHUPHGDGGHQHyQWHWUDHLQIHFWDQXQDDPSOLDYDULHGDGGHHVSHFLHVGH SHFHVGHDFXDULR/DLQIHFFLyQSURGXFHXQDFDQWLGDGPDVLYDGHSDUiVLWRV\HVSRUDVHQ GHVDUUROORHQWRGRHOP~VFXORHVTXHOpWLFRSXGLpQGRVHHQFRQWUDUWDPELpQHQRWURV yUJDQRVGHQWURGHPDFUyIDJRV3RUORWDQWRGHEHHYLWDUVHFRQWDPLQDFLRQHVGHHVWH SDUiVLWRHQODVLQVWDODFLRQHVGHLQYHVWLJDFLyQRSURGXFFLyQGHSH]FHEUD\VHUHFRPLHQGD H[WUHPDUODVSUHFDXFLRQHVDOXVDUSHFHVFHEUDTXHKD\DQHVWDGRHQFRQWDFWRFRQRWURV SHFHVGHDFXDULRHVSHFLDOPHQWHORVWHWUDV(OGLDJQyVWLFRFRQWURO\HOWUDWDPLHQWRHV VLPLODUDOGHVDUUROODGRSDUDPseudoloma. $FWXDOPHQWHHVSRVLEOHGHWHFWDUHVWHDJHQWH PHGLDQWHXQDSUXHEDGH3&5/RP '\NRYD9DUJD 0XUUD\



,FKHQIHUPHGDGGHODPDQFKDEODQFD

(VWDHQIHUPHGDGHVFDXVDGDSRUHOFLOLDGR Ichthyophthirius multifiliis,FK\HV SUREDEOHPHQWHODHQIHUPHGDGPiVLPSRUWDQWHTXHDIHFWDDORVSHFHVGHDFXDULRGHDJXD GXOFH$IRUWXQDGDPHQWHQRVHKDUHFRQRFLGRFRPRXQSUREOHPDGHLQIHFFLyQLPSRUWDQWH HQODVLQVWDODFLRQHVGHLQYHVWLJDFLyQGHOSH]FHEUD$OJXQDVVLPLOLWXGHVHQHOFLFORGHYLGD VRQFRPSDUWLGDVHQWUHHOSDUiVLWR,FK\Piscinoodinium$PERVWLHQHQHVWDGLRV HQTXLVWDGRVIXHUDGHOKRVSHGDGRUHQORVTXHVHSURGXFHODPXOWLSOLFDFLyQGHRUJDQLVPRV VHJXLGRVSRUHVWDGLRVGHQDWDFLyQOLEUHTXHLQIHFWDQDORVSHFHV3RUHOFRQWUDULR,FK

 

SHQHWUDHQHOHSLWHOLR\SRUORWDQWRGLILFXOWDVXHUUDGLFDFLyQFRQEDxRVH[WHUQRVR e-version LQPHUVLRQHV'LFNHUVRQ 'DZH1RJD /RVSHFHVFRQLQIHFFLRQHVJUDYHVSUHVHQWDQXQDSURGXFFLyQH[FHVLYDGHPXFtODJR PXFRSURWHtQDGLILFXOWDGSDUDUHVSLUDU\OHWDUJR8QVLJQRSDWRJQRPyQLFRGHOD HQIHUPHGDGVRQORVQyGXORVEODQFRV\HOHYDGRVHQODSLHOSRUORTXHWDPELpQOD HQIHUPHGDGHVFRQRFLGDFRPRPDQFKDEODQFD'LFNHUVRQ 'DZH1RJD (QODVSUHSDUDFLRQHVGHPXHVWUDVIUHVFDVHQSRUWDREMHWRGHSLHO\EUDQTXLDVSXHGH REVHUYDUVHFLOLDGRVPyYLOHVTXHYDUtDQHQWDPDxRGHVGHODHWDSDLQLFLDOGHLQIHFFLyQ KDVWDODHWDSDLQFUXVWDGDEDMRHOHSLWHOLRTXHDOFDQ]DKDVWDPPGHGLiPHWUR/DV PXHVWUDVKLVWROyJLFDVPXHVWUDQHOSDUiVLWREDMRHOHSLWHOLRDVRFLDGRFRQKLSHUSODVLD HSLWHOLDOVHYHUD8QPDFURQ~FOHRJUDQGHHQIRUPDGHKHUUDGXUDSXHGHVHUYLVLEOHHQ PXHVWUDVGHWHMLGRIUHVFR'LFNHUVRQ 'DZH1RJD9DUJD 0XUUD\ 3DUDHOGLDJQyVWLFRODREVHUYDFLyQGHFLOLDGRVDFWLYRVGHWDPDxRYDULDEOHHQPRQWDMHV K~PHGRVGHODSLHOREUDQTXLDVHVXQEXHQGLDJQyVWLFRSUHVXQWLYR(OGLDJQyVWLFR GHILQLWLYRVHORJUDPHGLDQWHODREVHUYDFLyQGHOPDFURQ~FOHRGLVWLQWLYR\ODREVHUYDFLyQGH SDUiVLWRVEDMRHOHSLWHOLRGHODVEUDQTXLDVRODSLHO'LFNHUVRQ 'DZH1RJD 9DUJD 0XUUD\

(QUHODFLyQDOFRQWURO\WUDWDPHLQWRH[LVWHLQIRUPDFLyQGLVSRQLEOHVREUHHVWUDWHJLDVGH FRQWUROSDUD “,FK”\HOWUDWDPLHQWRPiVFRP~QHVXQEDxRH[WHUQRFRQIRUPRO3RUOR JHQHUDOORVSHFHVVHWUDWDQFRQIRUPRODDSUR[LPDGDPHQWHGHIRUPROGXUDQWH KRUD&DGDHVSHFLHGHSH]UHVSRQGHGHPDQHUDGLIHUHQWHDOEDxRFRQVROXFLyQGHIRUPRO \SRUORWDQWRHQFDGDHVSHFLHGHSH]GHEHHVWXGLDUVHDQWHVGHDSOLFDUHOWUDWDPLHQWRHQ JUDQGHVFDQWLGDGHV(OWUDWDPLHQWRGHEHUHDOL]DUVHFRQSUHFDXFLyQ\DTXHODVHWDSDV GHEDMRGHODSLHOHVWiQDOJRSURWHJLGDVGHORVEDxRVH[WHUQRV(QWRQFHVHVSRVLEOHTXH VHSXHGDQUHTXHULUWUDWDPLHQWRVP~OWLSOHV$GHPiVWRGRHOVLVWHPDGHEHWUDWDUVHSDUD GHVWUXLUODVHWDSDVGHKRVSHGDGRUGHOSDUiVLWRORTXHSXHGHVHUSHUMXGLFLDOSDUDODV SREODFLRQHVGHEDFWHULDVEHQHILFLRVDVGHORVILOWURVELROyJLFRV1RJD'LFNHUVRQ 'DZH9DUJD 0XUUD\



3$5È6,7260(7$=226–&$3,//$5,$6,6 /RVSDUiVLWRVPHWD]RDULRVKHOPLQWRV\DUWUySRGRVFDXVDQHQIHUPHGDGHVHQORVSHFHV HQFDXWLYHULR'HELGRDTXHODVFRORQLDVGHSH]FHEUDXVXDOPHQWHXWLOL]DQDJXDGHFLXGDG GHFORUDGD\VHPDQWLHQHQHQVLVWHPDVFHUUDGRVORVSDUiVLWRVPHWD]RRVSDUWLFXODUPHQWH DTXHOORVTXHUHTXLHUHQGHKXpVSHGHVLQWHUPHGLRVQRVRQQXPHURVRVHQHVWDV LQVWDODFLRQHV/RVQHPDWRGRVFDSLODULGRVVRQXQRGHORVSRFRVPHWD]RRVTXHVHKDQ

 

UHFRQRFLGRFRPRXQSUREOHPDHQODVLQVWDODFLRQHVGHSH]FHEUD.HQWet al3DFN e-version et al

/DHVSHFLHTXHLQIHFWDHOSH]FHEUDIXHLGHQWLILFDGDSRUSULPHUDYH]FRPR Pseudocapillaria tomentosa/RVFDSLODULRVLQIHFWDQWRGDVODVFODVHVGHYHUWHEUDGRV\ SXHGHQVHUSDWyJHQRVGHELGRDVXQDWXUDOH]DLQYDVLYD0RUDYHF0RUDYHFet al �:LOOLDPV -RQHV Pseudocapillaria tomentosaVLQyQLPRGHP. brevispicula WLHQHXQDDPSOLDHVSHFLILFLGDGGHKRVSHGDGRU\SXHGHLQIHFWDUDOUHGHGRUGHHVSHFLHV GHSHFHVGHODIDPLOLD&\SULQLGDH\PLHPEURVGHRWURVyUGHQHVFRPR$JXLOOLIRUPHV $QJXLODV*DGLIRUPHVEDFDODRV6DOPRQLIRUPHV6DOPRQHV\6LOXULIRUPHVEDJUHV 0RUDYHF(VWHSDWyJHQRIXHUHODFLRQDGRFRQODPRUWDOLGDGHQODVS~DVGHOSH] WLJUHPuntius tetrazona0RUDYHFet al([LVWHQRWURVSDUiVLWRVUHODFLRQDGRVTXH WDPELpQFDXVDQHQIHUPHGDGHVHQSHFHVGHDFXDULRFRPRVHUCapillaria pterophyliiTXH KDVLGRUHFRQRFLGDFRPRXQSDWyJHQRFRP~QGHOSH]iQJHOHQFDXWLYLGDG\ORVSHFHV GLVFR5LFKHQEDFK.OLQNH\Capillostrogyloides ancistriHVXQSDWyJHQRSDUDHO EDJUHGHODHVSHFLH Ancistrus dolichopterus0RUDYHFet alE6HKDGHPRVWUDGR TXHORVROLJRTXHWRVS(M Tubifex tubifexSXHGHQVHUYLUFRPRKRVSHGDGRUHV SDUDWpQLFRVSDUDP. tomentosaHQHVWXGLRVGHWUDQVPLVLyQGHODERUDWRULR\WDPELpQH[LVWH ODWUDQVPLVLyQGLUHFWDHQWUHDQLPDOHVHQDXVHQFLDGHJXVDQRVFRPRYtDGHLQIHFFLyQ 7RGRORH[SXHVWRFRQILUPDTXHHOSDUiVLWRSXHGHSUROLIHUDUHQODVLQVWDODFLRQHVGH LQYHVWLJDFLyQGHSH]FHEUD/RPDQNLQ 7URILPHNR (QORVVLJQRVFOtQLFRV\SDWRORJtDVHREVHUYDTXHORVSHFHVFRQXQJUDGRGHLQIHFFLyQ PX\JUDQGHSUHVHQWDQXQDFRORUDFLyQRVFXUD\VHREVHUYDQOHWiUJLFRV(QODQHFURSVLDVH SXHGHREVHUYDUKHSDWRPHJDOLD\DQHPLD/RPDQNLQ 7URILPHNR $OPLFURVFRSLRySWLFRVHREVHUYDTXHODVKHPEUDVGHP. tomentosaVRQGHFXHUSR DODUJDGRPP\ILQR\DTXHOODVJUiYLGDVHVWiQUHSOHWDVGHKXHYRVTXHVH YLVXDOL]DQHQSUHSDUDFLRQHVGHPXHVWUDVIUHVFDVGHOLQWHVWLQRHQXQSRUWDREMHWR/RV PDFKRVVRQPiVSHTXHxRVDOUHGHGRUGHPPGHORQJLWXG/DVPXHVWUDVKLVWROyJLFDV UHYHODQORVJXVDQRVGHQWURGHODSDUHGLQWHVWLQDO\DYHFHVVHDVRFLDQFRQXQDFHOXWLWLV JUDYHGHODUHJLyQLQIHFWDGD/DUHDFFLyQGHOWHMLGRSXHGHVHUVHYHUDGLIXVD\H[WHQGHUVH SRUWRGDODFDYLGDGYLVFHUDO7DPELpQSXHGHH[LVWLUSUHGLVSRVLFLyQGHORVSHFHVD GHVDUUROODUQHRSODVLDVLQWHVWLQDOHV.HQWet al (QHOGLDJQyVWLFRODLGHQWLILFDFLyQGHQHPDWRGHVFDSLODULGRVVHUHDOL]DIiFLOPHQWH PHGLDQWHODREVHUYDFLyQGHORVKXHYRVTXHVRQWtSLFDPHQWHRYDODGRV\FRQWLHQHQ WDSRQHVELSRODUHVGLVWLQWLYRV/DLGHQWLILFDFLyQSUHFLVDDQLYHOGHHVSHFLHUHTXLHUHXQ H[DPHQFXLGDGRVRGHORVyUJDQRVVH[XDOHVPDVFXOLQRVTXHVRQEDVWDQWHSHTXHxRV

 

HQPseudocapillariaVSS/DVKHPEUDVGHP. tomentosaPLGHQDSUR[LPDGDPHQWH e-version PPGHODUJRPLHQWUDVTXHORVPDFKRVPLGHQDSUR[LPDGDPHQWHPP6RODPHQWHOD LQIHFFLyQSRUQHPDWRGRVTXHVHKDLGHQWLILFDGRHQHOSH]FHEUDHQLQVWDODFLRQHVGH LQYHVWLJDFLyQ\SURGXFFLyQHVP. tomentosa .HQWet al (QUHODFLyQDOFRQWURO\WUDWDPLHQWRORVJXVDQRVROLJRTXHWRVTXHVRQXWLOL]DGRVFRPR DOLPHQWRYLYRSXHGHQVHUXQDIXHQWHGHLQIHFFLyQ\SRUORWDQWRGHEHQHYLWDUVH HVSHFLDOPHQWHVLVXIXHQWHHVGHVFRQRFLGD&RPRODWUDQVPLVLyQGLUHFWDWDPELpQRFXUUH HQWUHORVSHFHVODLQIHVWDFLyQSXHGHSURSDJDUVHGHQWURGHXQDSREODFLyQHQIRUPDUiSLGD VLQRVHFRQWUROD6LORVSHFHVQRVRQPX\YDOLRVRVSRUHMSHFHVWUDQVJpQLFRVODRSFLyQ PiVDSURSLDGDVHUtDHOLPLQDUDODSREODFLyQLQIHVWDGD(QODDFWXDOLGDGODLQIHVWDFLyQQR HVWiPX\H[WHQGLGDHQODVLQVWDODFLRQHVGHLQYHVWLJDFLyQWDOYH]GHELGRDODGHFRORUDFLyQ GHORVKXHYRV\SRVWHULRUHOLPLQDFLyQGHORVPLVPRVFRPRWDPELpQODLPSOHPHQWDFLyQGH ORVSURFHGLPLHQWRVGHFXDUHQWHQD/DLYHUPHFWLQDHVXQDQWLKHOPtQWLFRPX\HILFD]SDUD PXFKDVLQIHVWDFLRQHVSRUQHPDWRGRV\DUWUySRGRVHQDQLPDOHVWHUUHVWUHV\VHKD HPSOHDGRSDUDWUDWDULQIHVWDFLRQHVSRUQHPDWRGRVHQSHFHV+HFNPDQ3RUOR WDQWRODLYHUPHFWLQDGHEHFRQVLGHUDUVHFRPRXQSRVLEOHWUDWDPLHQWRSDUDP. tomentosaHQHOSH]FHEUD6LQHPEDUJRHVWHPHGLFDPHQWRQRVHKDSUREDGRD~QHQHO SH]FHEUD\SDUHFHTXHKD\XQDJUDQYDULDELOLGDGHQODWROHUDQFLDGHOPHGLFDPHQWR LQFOXVRHQWUHHVSHFLHVGHSHFHVHVWUHFKDPHQWHUHODFLRQDGDVHVGHFLUPXFKDVHVSHFLHV GHSHFHVVRQDOWDPHQWHVXVFHSWLEOHVDORVHIHFWRVVHFXQGDULRVWy[LFRVGHODLYHUPHFWLQD HQODVGRVLVXWLOL]DGDVHQPDPtIHURV-RKQVRQ et al.LOPDUWLQet al SUREDEOHPHQWHGHELGRDXQDEDUUHUDKHPDWRHQFHIiOLFDFRPSDUDWLYDPHQWHUHGXFLGDTXH FDXVDQHXURWR[LFLGDG(VWHPHGLFDPHQWRWDPELpQVHKDDVRFLDGRFRQSUREOHPDV UHVSLUDWRULRVHQSHFHV7RRYH\et al /RVWUDWDPLHQWRVRUDOHVRGHEDxRFRQOHYDPLVRO\IHQEHQGD]ROWDPELpQVHKDQHPSOHDGR SDUDWUDWDULQIHVWDFLRQHVSRUQHPDWRGRVHQSHFHV1RJDSHUR+RIIPDQ GHVFXEULyTXHHOOHYDPLVROQRHUDHILFD]SDUDWUDWDULQIHVWDFLRQHVSRUFDSLODULGRV HQSHFHVFDUDVVLXVGRUDGRV\ODVFUtDVGHSH]FHEUDWUDWDGDVFRQOHYDPLVROVHYXHOYHQ HVWpULOHV:HDYHUet al.,3DFNet alLQIRUPDURQTXHXQDPH]FODGH WULFORURIRQ\PHEHQGD]ROHQIRUPDGH)OXNH7DEV$TXDULXP3URGXFWV*OHQ%XUQLH0' DJUHJDGRDODJXDHOLPLQDODLQIHVWDFLyQ\ORVSHFHVWUDWDGRVDXPHQWDURQGHSHVR\ SRVWHULRUPHQWHQRVHREVHUYyLQIHVWDFLyQ7DPELpQVHKDLQIRUPDGRHOp[LWRHQHO WUDWDPLHQWRGHLQIHVWDFLRQHVFRQP. tomentosaFRQSLUDQWHO\DMRHQSROYRLQFRUSRUDGRVHQ HODOLPHQWRHQXQDVLWXDFLyQGHSURGXFFLyQ:HDYHUet al., 

 

0\[RVSRULGLRVLVUHQDO e-version /RVSDUiVLWRVPL[R]RRV)LOXP0\[R]RDFODVH0\[RVSRUHDVRQSDUiVLWRVFRPXQHVGH ORVYHUWHEUDGRVGHVDQJUHIUtDSDUWLFXODUPHQWHORVSHFHV.HQWet al., 7UDGLFLRQDOPHQWHORV0\[R]RDVHKDQFODVLILFDGRFRQORV3URWR]RRV6LQHPEDUJRKDFH XQRVDxRVHODQiOLVLVGHODVXEXQLGDGGHO$'1ULERVyPLFRUHYHOyTXHHO0\[R]RD HVWDEDFRQHFWDGRFRQHOUHLQR$QLPDOLD'RVSXQWRVGHYLVWDKDQSUHGRPLQDGRHQHVWDV GLVFXVLRQHV8QRVXJLHUHTXHORVPL[R]RRVHVWiQPiVHVWUHFKDPHQWHUHODFLRQDGRVFRQOD &QLGDULDGLSOREODVWRVGHELGRDODVVLPLOLWXGHVPRUIROyJLFDV\GHGHVDUUROORGHVXV FiSVXODVSRODUHV\QHPDWRFLVWRVUHVSHFWLYDPHQWH(VWDVREVHUYDFLRQHV\HODQiOLVLV ILORJHQpWLFRHQDSR\RGHHOODVVHSUHVHQWDURQSRUSULPHUDYH]HQXQDSXEOLFDFLyQFODYH GH6LGGDOOet al2WURVDQiOLVLVVRVWLHQHQODSUR[LPLGDGILORJHQpWLFDDORVDQLPDOHV ELODWHULDQRVWULSOREODVWRV=U]DY\ et al +D\PiVGHHVSHFLHVGHVFULWDVGHPL[R]RRV\ODPD\RUtDVRQUHODWLYDPHQWHQR SDWyJHQDV/RP '\NRYi/DVTXHLQIHFWDQODOX]GHORVyUJDQRVVHGHQRPLQDQ HVSHFLHVFRHOR]RLFDV(VWRVVHHQFXHQWUDQFRP~QPHQWHHQODYHVtFXODELOLDUORV FRQGXFWRVELOLDUHVRHOWUDFWRXULQDULR\FRQIUHFXHQFLDFDXVDQSRFRGDxRHQORV WHMLGRV/DVHVSHFLHVKLVWR]RLFDVODVTXHLQIHFWDQHQHOLQWHULRUGHORVWHMLGRV JHQHUDOPHQWHIRUPDQSHTXHxRVTXLVWHVEODQFRVFRQILQDGRVFRQSRFRGDxRWLVXODU DVRFLDGR6LQHPEDUJRFXDQGRHVWRVTXLVWHVVRQQXPHURVRVHQyUJDQRVYLWDOHVFRPR ODVEUDQTXLDVRHOFRUD]yQSXHGHQFDXVDUHQIHUPHGDGHV(OFLFORGHYLGDGHORV PL[R]RRVHVFRPSOHMRSXHVSRVHHQYDULDVHWDSDVYHJHWDWLYDVWURIR]RLWRV\HOGHVDUUROOR HQORVSHFHVFXOPLQDHQODIRUPDFLyQGHHVSRUDVPXOWLFHOXODUHVOODPDGDVP\[RVSRUDV /DPRUIRORJtDGHODVHVSRUDVHVHOFULWHULRSULQFLSDOXWLOL]DGRSDUDODLGHQWLILFDFLyQGHORV PL[R]RRV(OGHVDUUROORHQXQROLJRTXHWRRSROLTXHWRDFXiWLFRHVQHFHVDULRSDUD FRPSOHWDUHOFLFORGHYLGD.HQWet al/DVIRUPDVHQFRQWUDGDVHQORVROLJRFKDHWHV RULJLQDOPHQWHVHFRQVLGHUDURQSDUiVLWRVGLIHUHQWHVTXHVHDVLJQDURQDODFODVH $FWLQRVSRUHD'HELGRDTXHHVWDVHWDSDVQRVRQWD[RQHVVHSDUDGRVGHORVPL[R]RRVTXH VHHQFXHQWUDQHQORVSHFHVODWD[RQRPtDGHO)LOXP0\[R]RDVHKDUHYLVDGR.HQW et al 6LELHQODVHQIHUPHGDGHVPL[R]RLFDVJUDYHVVHHQFXHQWUDQHQSHFHVVLOYHVWUHVR SURGXFLGRVFRQDFFHVRDDJXDVDELHUWDVVHREVHUYDQFRQPHQRVIUHFXHQFLDHQORV ELRWHULRVGHSURGXFFLyQRH[SHULPHQWDFLyQGHSHFHV(VWRHVSUREDEOHGHELGRDOD QHFHVLGDGGHOSDUiVLWRGHSDVDUDWUDYpVGHXQJXVDQRDQpOLGRSDUDLQIHFWDUDRWUR SH]6LQHPEDUJRVHKDLQIRUPDGRODGHWHFFLyQGHXQPL[R]RRSHUWHQHFLHQWHDO JpQHURMyxidiumRZschokkellaHQSH]FHEUDHQYDULDVLQVWDODFLRQHVGHLQYHVWLJDFLyQ .HQWet al.,

 

(QODDFWXDOLGDGQRVHKDHQFRQWUDGRDVRFLDFLyQGHLQIHFFLRQHVFRQHQIHUPHGDGFOtQLFD e-version (QODVPXHVWUDVKLVWROyJLFDVTXHVHREVHUYDQDOPLFURVFRSLRySWLFRGHORVSHFHV LQIHFWDGRVVHSXHGHHQFRQWUDUHOSDUiVLWRHQORVFRQGXFWRVPHVRQpIULFRV\HQRFDVLRQHV HQODOX]GHORVW~EXORVUHQDOHV/DVLQIHVWDFLRQHVSXHGHQVHUJUDYHVSHURUDUDYH]VH DVRFLDQFRQFDPELRVKLVWROyJLFRVVLJQLILFDWLYRV(ORUJDQLVPRTXHVHYHHQHOSH]FHEUD VHFRPSRQHGHXQWURIR]RtWRPXOWLFHOXODUSODVPRGLXPHQHOTXHPHGLDQWHXQH[DPHQ FXLGDGRVRVHREVHUYDP\[RVSRUDVDGHQWURGHOPLVPR (OUDVJRGLVWLQWLYRTXHLGHQWLILFDDODVP\[RVSRUDVHVODSUHVHQFLDGHFiSVXODVSRODUHV TXHVHSXHGHQYLVXDOL]DUPHMRUFRQWLQFLRQHVGHD]XOGHPHWLOHQR\*LHPVD/RVJpQHURV Myxidium RZschokkellaWLHQHQPLHPEURVFRQFiSVXODVSRODUHVXELFDGDVHQHOH[WUHPR RSXHVWRGHODVHVSRUDV.HQW et al., /DLQIHFFLyQVHGLDJQRVWLFDPHGLDQWHODREVHUYDFLyQGHOSDUiVLWRHQPXHVWUDV KLVWROyJLFDV&RQIUHFXHQFLDVHXWLOL]DQSUHSDUDGRVRPRQWDMHVIUHVFRVGHWHMLGRVSDUD YLVXDOL]DUODVPL[RVSRUDVDOPLFURVFRSLR

3DUDHOFRQWURO\WUDWDPLHQWRODVLQIHFFLRQHVHQXQDLQVWDODFLyQGHSH]FHEUDLQGLFDQTXH HOKXpVSHGROLJRTXHWRHVWiSUHVHQWHHQHOVLVWHPDGHDJXDSRUHMHPSORWDQTXHVR ILOWURV6HKDLQIRUPDGRGHSHTXHxRVROLJRTXHWRVSRUHMHPSORStylariaVSSHQHO VLVWHPDGHDJXDGHLQVWDODFLRQHVGHSH]FHEUD$GHPiVORVROLJRTXHWRVXWLOL]DGRVSDUD DOLPHQWDUDORVSHFHVSRUHMHPSORORPEULFHVQHJUDVRORPEULFHVURMDVSXHGHQVHU IXHQWHVGHLQIHFFLRQHVSRUPL[R]RRVHQORVSHFHVTXHVHHQFXHQWUDQHQDFXDULRV/D IXPDJLOLQD\DOJXQRVRWURVIiUPDFRVPXHVWUDQXQDHILFDFLDYDULDEOHSDUDHOWUDWDPLHQWRGH ODVLQIHFFLRQHVSRUHOPL[R]RR

(OWUDWDPLHQWRGHOPL[R]RRHQORVSHFHVFHEUDSUREDEOHPHQWHQRVHDMXVWLILFDGR\DTXH QRHVXQSDWyJHQRLPSRUWDQWH+DOOHWWet al &21752/6$1,7$5,2(1&2/21,$6'(3(&(6&(%5$'(%,27(5,26'( $5*(17,1$

 

)81'$0(17$&,Ï1'(/352<(&72

 

(O SH] FHEUD Danio rerio DFWXDOPHQWH VH FRQVLGHUD XQ PRGHOR DQLPDO GH HOHFFLyQ HQ HQVD\RV GH GHVDUUROOR HPEULRQDULR DQiOLVLV GH OD IXQFLyQ JHQpWLFD \ PXWDJpQHVLV /DV FDUDFWHUtVWLFDV TXH SRVHH FRPR VHU XQD DOWD IHFXQGLGDG IHUWLOL]DFLyQ H[WHUQD \ PHFDQLVPRV PROHFXODUHV GHO GHVDUUROOR GHO HPEULyQ VLPLODUHV D WRGRV ORV YHUWHEUDGRV SHUPLWLHURQTXHHOSH]FHEUDVHKD\DFRQYHUWLGRJUDGXDOPHQWHHQHOPRGHOR YHUWHEUDGR

 

LQIHULRUGHHOHFFLyQ e-version 0XFKRVGHORVDJHQWHVTXHDIHFWDQDOSH]FHEUD\TXHSXHGHQDOWHUDUORVUHVXOWDGRVHQ ODV LQYHVWLJDFLRQHV VRQ SDWyJHQRV SULPDULRV \ RSRUWXQLVWDV TXH SXHGHQ FDXVDU LQIHFFLRQHVVXEFOtQLFDVSHURTXHHQFRQGLFLRQHVGHHVWUpVWpFQLFDVGHPDQHMRGHILFLHQWH \ OD PDOD FDOLGDG GHO DJXD SXHGHQ GHVDUUROODU HQIHUPHGDG /RV VLJQRV GH LQIHFFLyQ SXHGHQ LQFOXLU XQD OLJHUD GLVPLQXFLyQ HQ OD HILFLHQFLD UHSURGXFWLYD XQD UHGXFFLyQ HQ HO DSHWLWR R HO FUHFLPLHQWR \  R XQ DXPHQWR HQ OD PRUWDOLGDG HQ ODV FRORQLDV /RV SHFHV XWLOL]DGRVHQH[SHULPHQWDFLyQFRQXQVWDWXVVDQLWDULRGHVFRQRFLGRSXHGHQVHUXQULHVJR SRWHQFLDOSDUDODVDOXGGHODVSHUVRQDVTXHORV XWLOL]DQ\GDU UHVXOWDGRVH[SHULPHQWDOHV HUUyQHRVGLILFXOWDGHVSDUDODUHSURGXFLELOLGDGGHODH[SHULHQFLD\ODXWLOL]DFLyQLQQHFHVDULD GH PiV DQLPDOHV SDUD GHPRVWUDU VLJQLILFDFLyQ HVWDGtVWLFD 3RU OR WDQWR HV QHFHVDULR DSOLFDUPHGLGDVSDUDPLWLJDUHVHULHVJR\DVHJXUDUTXHORVUHVXOWDGRVGHODLQYHVWLJDFLyQ UHDOL]DGDHVWpQOLEUHVGHYDULDEOHVQRFRQWURODGDV (QQXHVWURSDtVVRQYDULDVODVLQVWLWXFLRQHVS~EOLFDV\SULYDGDVTXHXWLOL]DQHVWHPRGHOR DQLPDO HQ VXV LQYHVWLJDFLRQHV SHUR QR VH WLHQH UHJLVWUR GH FRQWUROHV VDQLWDULRV HQ ODV FRORQLDV GH SHFHV SRU IDOWD GH ODERUDWRULRV  GH GLDJQyVWLFR TXH ORV UHDOLFHQ \ TXH GHEHUtDQ UHDOL]DUVH FRQ XQD IUHFXHQFLD GH  PHVHV HQ DQLPDOHV OLEUHV GH SDWyJHQRV HVSHFtILFRV63)RFDGDPHVHVHQDQLPDOHVFRQYHQFLRQDOHVOLEUHVGH]RRQRVLV /DV WpFQLFDV GLDJQyVWLFDV GLVSRQLEOHV D LPSOHPHQWDUVH SXHGHQ VHU UHDFFLyQ HQ FDGHQD GH OD SROLPHUDVD 3&5 FXOWLYRV EDFWHULROyJLFRV \ H[iPHQHV GLUHFWRV R SDUDVLWROyJLFRV 8QD FRPELQDFLyQ GH HVWDV WpFQLFDV \ XQ H[DPHQ JHQHUDO GH ORV DQLPDOHV FRQWULEXLUi D GLVSRQHUGHXQSHUILOVDQLWDULRFRPSOHWRGHODFRORQLDGHSHFHV 

+,3Ï7(6,6

/DV FRORQLDV GH SURGXFFLyQ H LQYHVWLJDFLyQ GH LQVWLWXFLRQHV S~EOLFDV \ SULYDGDV GH OD 5HS~EOLFD $UJHQWLQD TXH XWLOL]DQ HO SH] FHEUD Danio rerio) FRPR PRGHOR DQLPDO HVWiQ FRQWDPLQDGDV FRQ DJHQWHV SDWyJHQRV GHELGR D OD HVFDVD LPSOHPHQWDFLyQ GH EDUUHUDV VDQLWDULDV\IDOWDGHFRQWUROHVVDQLWDULRVHQORVDQLPDOHV 

2%-(7,92*(1(5$/

&RQRFHUHOHVWDGRVDQLWDULRPHGLDQWHODLQYHVWLJDFLyQGHDJHQWHVSDWyJHQRVSUHYDOHQWHV XWLOL]DQGRWpFQLFDVEDFWHULROyJLFDVSDUDVLWROyJLFDV\PROHFXODUHV\ODVEDUUHUDVVDQLWDULDV LPSOHPHQWDGDV HQ ODV FRORQLDV GH SHFHV FHEUD GH SURGXFFLyQ H LQYHVWLJDFLyQ GH LQVWLWXFLRQHVS~EOLFDV\SULYDGDVGHOD5HS~EOLFD$UJHQWLQD 

 

2%-(7,926(63(&Ë),&26 e-version

 &RQRFHU HO HVWDGR GH VDOXG GH ODV FRORQLDV GH SHFHV GH ODV LQVWLWXFLRQHV TXH VHUiQ

HVWXGLDGDVHQHVWHWUDEDMR



 ,QIRUPDU FXDOHV VRQ ODV EDUUHUDV VDQLWDULDV LPSOHPHQWDGDV HQ ODV FRORQLDV GH SHFHV

HVWXGLDGDVHQHVWHWUDEDMR



 (VWDQGDUL]DU WpFQLFDV EDFWHULROyJLFDV \ SDUDVLWROyJLFDV SDUD OD GHWHFFLyQ GH DJHQWHV

SDWyJHQRVHQHOSH]FHEUD



 'HVDUUROODUXQDWpFQLFDGHUHDFFLyQHQFDGHQDGHODSROLPHUDVD3&5SDUDODGHWHFFLyQ

GH$'1EDFWHULDQR\SDUDVLWDULRHQSHFHVFHEUDVSURYHQLHQWHVGHGLIHUHQWHVFRORQLDV 

 

 ,QIRUPDU HO SRUFHQWDMH GH PXHVWUDV SRVLWLYDV GH DJHQWHV SDWyJHQRV HQ ODV FRORQLDV GH

SHFHVFHEUDGHQXHVWURSDtV



0$7(5,$/(6<0(72'26

0XHVWUHR

/DVPXHVWUDVSHFHVVHREWXYLHURQGHLQVWLWXFLRQHVS~EOLFDV\SULYDGDVGHQXHVWURSDtV \ VH UHDOL]y XQ FRQWURO VDQLWDULR GH ODV PLVPDV /RV SHFHV VH VDFULILFDURQ HQ FDGD LQVWLWXFLyQ\OXHJRIXHURQHQYLDGRVFRQJHODGRV�&KDVWDHOODERUDWRULR/$(GRQGH IXHURQ DQDOL]DGRV SDUD ORV DJHQWHV SDWyJHQRV SDUD SH] FHEUD TXH VH GHWDOODQ D FRQWLQXDFLyQ 7DEOD  3DUD HO FRQWURO VDQLWDULR VH GHVDUUROODURQ H LPSOHPHQWDURQ WpFQLFDVEDFWHULROyJLFDVFXOWLYRSDUDVLWROyJLFDVREVHUYDFLyQGLUHFWDGHODVPXHVWUDVHQ

HO  PLFURVFRSLR \ PROHFXODUHV FRPR UHDFFLyQ HQ FDGHQD GH OD SROLPHUDVD 3&5 PHGLDQWHHOGLVHxRGHFHEDGRUHVHVSHFtILFRVSDUDFDGDDJHQWH 

7DEOD$JHQWHVSDWyJHQRVGHSHFHVFHEUD\WpFQLFDVXWLOL]DGDVTXHVHFRQWURODQ HQODVLQVWDODFLRQHVGHO/$(                                                                                                                   



&RQWUROVDQLWDULRHQ3H]&HEUDDanio rerio %DFWHULDV7pFQLFD Aeromonas hydrophila                                                                                               3&5

 

Edwardsiella ictaluri                                                                                                   3&5 e-version Flavobacterium columnare                                                                                         3&5 Mycobacterium VSSM. abscessus, M. chelonae,M. fortuitum, M. haemophilum,  M. peregrinum, M. marinum, M.avium)                                                                       3&5 Pseudomonas aeruginosa                                                                                       &XOWLYR Pseudomonas fluorescens                                                                                      &XOWLYR Streptococcus pyogenes                                                                                 3&5&XOWLYR Citrobacter freundii                                                                                          3&5/&XOWLYR



3DUiVLWRV

Ichthyopthirius multifiliis                                                                                             3&5 Pleistophora hyphessobryconis                                                                                 3&5 Pseudoloma neurophilia                                                                                            3&5



(O SURFHGLPLHQWR HVWiQGDU DO UHFLELU ORV DQLPDOHV FRQVLVWLy HQ UHDOL]DU XQD DQDPQHVLV GHWDOODGDPHGLDQWHXQDSODQLOODSDUDHOHQYtRGHPXHVWUDVTXHVHFRPSOHWyPHGLDQWHHO FRQWDFWR FRQ ORV UHVSRQVDEOHV GH ODV LQVWLWXFLRQHV LQYROXFUDGDV FRQ SUHJXQWDV EDVDGDV HQORVFULWHULRVHVWDEOHFLGRVSRUHOSURJUDPDGHYLJLODQFLDGHODVDOXGGHORVDQLPDOHV\HQ ODVUHFRPHQGDFLRQHVLQWHUQDFLRQDOHVGHO&RQVHMR,QWHUQDFLRQDOSDUDOD&LHQFLD$QLPDOGH /DERUDWRULR ,&/$6 \ OD )HGHUDFLyQ (XURSHD GH $VRFLDFLRQHV GH &LHQFLD $QLPDO GH /DERUDWRULR)(/$6$

Se determinó el tamaño de la muestra por la siguiente fórmula estadística: A = Į logORJ 3

A = tamaño muestra, P = porcentaje de animales infectados en la colonia y Į = límite de confianza. Siendo  P = 0.25, Į = 0.05 y A = 10 animales, la probabilidaGGHGHWHFWDUDO PHQRVXQDQLPDOSRVLWLYRHQODPXHVWUDHYDOXDGDIXHGHO,QVWLWXWRGH,QYHVWLJDFLyQ HQ$QLPDOHVGH/DERUDWRULR,/$51LFNODV (O Q~PHUR GH LQVWLWXFLRQHV TXH SURGXFHQ \R WUDEDMDQ FRQ SHFHV FHEUD HQ QXHVWUR SDtV VRQ HVFDVDV  ELRWHULRV GH SH] FHEUD HQ WRWDO 6H GHWHUPLQy TXH HO Q~PHUR GH PXHVWUDV UHSUHVHQWDWLYRGHFDGDLQVWLWXFLyQIXHGHHMHPSODUHV SRUOR TXHHOQ~PHUR WRWDO GH DQLPDOHV FRQWURODGRV IXH GH  LQGLYLGXRV SDUD OD LQYHVWLJDFLyQ GH DJHQWHV SDWyJHQRV SRU REVHUYDFLyQ DO PLFURVFRSLR ySWLFR FRPR DVt WDPELpQ HO FXOWLYR EDFWHULROyJLFR HQ SODFDV GH DJDU PLHQWUDV TXH ODV SUXHEDV PROHFXODUHV SRU 3&5 VH XWLOL]DURQPXHVWUDVHQWRWDOXQSRROGHDQLPDOHVSRUPXHVWUDXQDGHFDGDELRWHULR

 

                            e-version 3URFHVDPLHQWRGHODVPXHVWUDV\WpFQLFDVGHGLDJQyVWLFR 6H WRPDURQ PXHVWUDV GH ORV SHVFDGRV \ VH XWLOL]DURQ HQ GLIHUHQWHV WpFQLFDV GH GLDJQyVWLFR (O UHVWR GHO FXHUSR GH FDGD DQLPDO VH FRQJHOR D  �& HQ FDVR GH VHU QHFHVDULRUHDOL]DUXQDQXHYDWRPDGHPXHVWUD



 0LFURVFRStDySWLFDGHFDPSRFODURSDUiVLWRV\EDFWHULDV /DE~VTXHGD\REVHUYDFLyQGHSDUiVLWRV (Ichthyopthirius multifiliis) VHUHDOL]yPHGLDQWHHO PRQWDMH GHXQDPXHVWUD GH WHMLGRV DUFRV EUDQTXLDOHVGH FDGD LQGLYLGXR  PXHVWUDV HQ XQ SRUWD REMHWR FRQ FXEUH REMHWR \ OD REVHUYDFLyQ DO PLFURVFRSLR VH UHDOL]y FRQ XQ DXPHQWRGH;

(QODVPXHVWUDVSRROHVTXHGLHURQSRVLWLYRDMycobacterium sppSRU3&5VHWRPDURQ PXHVWUDV QXHYDV \ VH UHDOL]y XQD FRORUDFLyQ GH =LHKO1HsOVHQ \ OD REVHUYDFLyQ GHO FDPSRDOPLFURVFRSLR;VHUHDOL]yXWLOL]DQGRODWpFQLFDGHFUX]JULHJD 

 &XOWLYREDFWHULROyJLFRDLVODPLHQWRHLGHQWLILFDFLyQIHQRWtSLFD /RVWHMLGRVGHFDGDXQDGHODVPXHVWUDVVHSURFHVDURQHQXQPRUWHUR\JUDPRV\ GH OD PLVPD VH VHPEUy HQ DJDU &HWULPLGH SDUD DLVODU Pseudomonas fluorescens \ Pseudomonas aeruginosa. 3DUD Streptococcus pyogenes VH XWLOL]y DJDU VDQJUH \ DJDU 0DF &RQNH\ SDUD OD LQYHVWLJDFLyQ GH Citrobacter freundii. /DV SODFDV FRQ ODV PXHVWUDV VHPEUDGDV IXHURQ LQFXEDGDV D �& GXUDQWH  KRUDV HQ XQD HVWXID GH FXOWLYR +LUD\DPD-,&$

3DUD OD LGHQWLILFDFLyQ GH JpQHUR \ HVSHFLH GH ORV PHGLRV GRQGH KXER GHVDUUROOR GH FRORQLDVVHXWLOL]DURQSUXHEDVELRTXtPLFDV





3UXHED                      Pseudomonas aeruginosa     P. fluorescens 3URGXFFLyQGHIOXRUHVFHtQD                                        +LGUyOLVLVGHJHODWLQD                                                 8UHDVD                                                 





 7pFQLFDGH3&5SDUiVLWRV\EDFWHULDV

(O$'1WRWDOIXHH[WUDtGRXWLOL]DQGRXQHTXLSRFRPHUFLDOSDUDORV pooles(Ultra Clean ™, 0R%LR/DERUDWRULHV,QF3DUDODGHWHFFLyQPROHFXODUVHGLVHxyXQD3&5DSDUWLUGHXQ

 

DOLQHDPLHQWRP~OWLSOHGHVHFXHQFLDVGHOJHQTXHFRGLILFDSDUDXQDSURWHtQDHVSHFtILFDGH e-version FDGDDJHQWH7DEOD

                                      

7DEOD'HWDOOHGHOSHUILOGHORVFLFORVWDPDxRGHOSURGXFWR\VHFXHQFLDGHORV DJHQWHVFRQWURODGRVSRU3&5
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e-version

 



3DUD OD UHDFFLyQ GH 3&5 VH XWLOL]DURQ   �O GH $'1 PROGH DGLFLRQDGR  D OD PH]FOD GH UHDFFLyQ YROXPHQ ILQDO GH  �O FRQVWLWXLGD SRU  �O GH *R7DT $'1 SROLPHUDVD 3URPHJD0DGLVRQ:,86$�OGHDJXDOLEUHGHQXFOHDVDV\�OGHFDGDXQRGH ORVFHEDGRUHV HVSHFtILFRVSDUDFDGDDJHQWH

6HRSWLPL]yOD DPSOLILFDFLyQ XWLOL]DQGRGLIHUHQWHVWLHPSRV\WHPSHUDWXUDVGHFLFODGR (O SURWRFRORILQDOSDUDWRGRVORV FHEDGRUHVFRQVLVWLy HQXQFLFORGHGHVQDWXUDOL]DFLyQGH PLQXWRV D  �& VHJXLGR SRU  FLFORV \ XQ SURWRFROR HVSHFtILFR GH DPSOLILFDFLyQ SDUD FDGDDJHQWH7DEOD

(OSURGXFWRILQDOREWHQLGRGHFDGDDPSOLILFDFLyQVHFRUULyHQXQJHOGHDJDURVDDOD 9GXUDQWHPLQXWRVVHWLxyFRQ6<%5*UHHQ,QYLWURJHQ86$\VHYLVXDOL]yFRQ XQWUDQVLOXPLQDGRUGHOX]D]XO6DIHU,PDJH,QYLWURJHQ86$(QWRGRVORVFDVRVVH XWLOL]y XQ FRQWURO SRVLWLYR GH $'1 GH PXHVWUDV GH SHFHV FHEUD \ OHELVWHV Poecilia reticulata TXH GLHURQ UHVXOWDGRV SRVLWLYRV HQ OD EDQGD FRUUHVSRQGLHQWH GH SDUHV GH EDVHVSDUDFDGDDJHQWH\FRPRFRQWUROQHJDWLYRVHFRORFyDJXDOLEUHGHQXFOHDVDVHQ OXJDUGHOPROGHGH$'1

 

                            e-version

 5(68/7$'26

(Q UHODFLyQ D OD H[LVWHQFLD GH FRQWUROHV VDQLWDULRV DVt FRPR OD LPSOHPHQWDFLyQ GH EDUUHUDVVDQLWDULDVHQODVLQVWLWXFLRQHVLQYROXFUDGDVHQHOWUDEDMRVHREVHUYyHQEDVHDOD LQIRUPDFLyQ UHFLELGD GH ODV LQVWLWXFLRQHV LQYROXFUDGDV TXH QR VH KDEtD UHDOL]DGR XQ FRQWUROVDQLWDULRHQODVFRORQLDVGHSHFHVGHVGHODDGTXLVLFLyQGHORVPLVPRV\TXHVH VLW~D HQ SURPHGLR HQ XQD IHFKD DQWHULRU D  DxRV D OD DFWXDOLGDG 6H REVHUYy TXH OD LPSOHPHQWDFLyQGHEDUUHUDVVDQLWDULDVHQODVLQVWLWXFLRQHVELRWHULRVGHSHFHVHVWXGLDGRV IXHURQHOILOWUDGRGHODJXDPHGLDQWHILOWURVGHODQDGHSHUOyQ\GHJUDYDHQIRUPDH[WHUQD DOWDQTXHRSHFHUDGRQGHHVWiQORVSHFHVVHUHDOL]yHQELRWHULRVHOXVRGHJXDQWHV\ GHVLQIHFFLyQGH ORV PLVPRVDQWHV GH FRPHQ]DU ODV WDUHDV VH LQIRUPyHQ ORV  ELRWHULRV SHURQRVHHVSHFLILFDODGHVLQIHFFLyQSUHYLDGXUDQWHODVWDUHDVTXHLPSOLFDQLQJUHVDUOD PDQR HQ GLIHUHQWHV WDQTXHV FRQ SHFHV \ HQ  ELRWHULRV QR IXH LQIRUPDGR HO XVR GH JXDQWHVGHPDQJDODUJDODGHVLQIHFFLyQGHODJXDFRQWXERVGHOX]89FRPRJHUPLFLGD VRORVHLQIRUPyHQELRWHULR\HOXVRGHWDQTXHRSHFHUDGHFXDUHQWHQDSDUDORVSHFHV GHUHFLHQWHDGTXLVLFLyQVHLQIRUPyHQELRWHULRV

(Q UHODFLyQ D ORV DJHQWHV FRQWURODGRV HQ HVWH WUDEDMR OD E~VTXHGD \ REVHUYDFLyQ GH SDUiVLWRV (Ichthyopthirius multifiliis) PHGLDQWHODREVHUYDFLyQDOPLFURVFRSLRQRVHKDOODURQ UHVXOWDGRVSRVLWLYRV(QODVPXHVWUDVTXHIXHURQSRVLWLYDVDMycobacterium sppSRU3&5 QRVHREWXYLHURQUHVXOWDGRVSRVLWLYRVFRQODFRORUDFLyQGH=LHKO1HsOVHQ\ODREVHUYDFLyQ GHOFDPSRDOPLFURVFRSLR

(O FXOWLYR HQ DJDU FHWULPLGH SHUPLWLy HO GHVDUUROOR EDFWHULDQR DLVODPLHQWR \ PHGLDQWH SUXHEDVELRTXtPLFDVVHUHDOL]yODLGHQWLILFDFLyQIHQRWtSLFDGHPseudomonas aeruginona\ Pseudomonas fluorescensDSDUWLUGHODVPXHVWUDVGHWHMLGRVGHSHFHV)LJXUD\ 'HO WRWDO GH SHFHV HVWXGLDGRV  SHFHV UHVXOWDURQ  PXHVWUDV SRVLWLYDV SDUD Pseudomonas aeruginosa\Pseudomonas fluorescensVLHQGRHOGHSHFHVSRVLWLYRV SDUDGLFKRVDJHQWHVHQHOWRWDOGHPXHVWUDVFRQWURODGDV)LJXUD1RVHHQFRQWUDURQ UHVXOWDGRV SRVLWLYRV SDUD Streptococcus pyogenes HQ DJDU VDQJUH \ WDPSRFR SDUD Citrobacter freundii HQDJDU0DF&RQNH\ /D WpFQLFD GH 3&5 GHVDUUROODGD SHUPLWLy GHWHFWDU XQD EDQGD GH SDUHV GH EDVHV HVSHFtILFDVGHDFXHUGRFRQHOWDPDxRHVSHUDGRHQFDGDDJHQWHDSDUWLUGHODVPXHVWUDV GHFRORQLDVGHSHFHV\HQHOFRQWUROSRVLWLYRPLHQWUDVTXHQRVHREVHUYyDPSOLILFDFLyQHQ HOFRQWUROQHJDWLYR)LJXUDV\

'H ODV  PXHVWUDV GH pooles GH  SHFHV GRQGH FDGD XQD VH FRUUHVSRQGH FRQ XQ ELRWHULRODVIXHURQSRVLWLYDVSDUD Aeromonas hydrophila )LJXUD \ VHFRUUHVSRQGHQ

 

FRQORVELRWHULRVDQDOL]DGRV\ORTXHLQGLFDTXHHOGHODVPXHVWUDVFRQWURODGDV e-version GLHURQUHVXOWDGRSRVLWLYR\SRUORWDQWRWRGRVORVELRWHULRVFRQWURODGRVWLHQHQDOPHQRVXQ DQLPDOSRVLWLYRSDUDHVHDJHQWH'HODVPXHVWUDVGHSHFHVFRQWURODGDVHQVHGHWHFWy Mycobacterium VSS )LJXUD  TXH VH FRUUHVSRQGH FRQ XQ  GH PXHVWUDV SRVLWLYDV SDUD HVH DJHQWH HQ ORV ELRWHULRV DQDOL]DGRV Pseudoloma neurophilia ILJXUD  VH GHWHFWy HQ  PXHVWUDV FRQ  GH PXHVWUDV SRVLWLYDV PLHQWUDV TXH Ichthyopthirius multifiliis )LJXUD  GLR SRVLWLYR HQ  GH ODV PXHVWUDV DQDOL]DGDV FRQ  GH PXHVWUDV SRVLWLYDV SDUD HVH DJHQWH 1R VH HQFRQWUDURQ UHVXOWDGRV SRVLWLYRV SDUD Streptococcus pyogenes \ WDPSRFR SDUD Citrobacter freundii SRU OD WpFQLFD GH 3&5 $ SDUWLUGHORV UHVXOWDGRVREWHQLGRVVHUHDOL]yXQGLVHxRHVWDGtVWLFRGHEDUUDV )LJXUD GRQGH VH GHWDOOD HO SRUFHQWDMH GH PXHVWUDV SRVLWLYDV \ TXH SHUPLWH XQD PHMRU LQWHUSUHWDFLyQ
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)LJXUD'HVDUUROORGHPseudomonas aeruginosaHQFXOWLYRHQSODFDHQDJDUFHWULPLGH 
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)LJXUD'HVDUUROORGHPseudomonas fluorescens HQFXOWLYRHQSODFDHQDJDUFHWULPLGH\

e-version 

H[SXHVWRDOX]89
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)LJXUD&RQWUROGH Aeromonas hydrophilaSRU3&5HQJHOGHDJDURVD\ WUDQVLOXPLQDGRUGHOX]D]XO
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)LJXUD&RQWUROGHMycobacterium VSSSRU3&5HQJHOGHDJDURVD\

e-version    

WUDQVLOXPLQDGRUGHOX]D]XO
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)LJXUD&RQWUROGHPseudoloma neurophilia SRU3&5HQJHOGHDJDURVD\ WUDQVLOXPLQDGRUGHOX]D]XO
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)LJXUD&RQWUROGH Ichthyopthirius multifiliis SRU3&5HQJHOGHDJDURVD\ e-version WUDQVLOXPLQDGRUGHOX]D]XO
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)LJXUD3RUFHQWDMHGHPXHVWUDVSRVLWLYDVGHORVGLIHUHQWHVDJHQWHVSDWyJHQRV KDOODGRVHQODVPXHVWUDVFRQWURODGDV\ODWpFQLFDXWLOL]DGD3DUDMycobacterium  VSS.H Ichthyopthirius multifiliis WDPELpQVHXWLOL]yPLFURVFRSLDySWLFDSHURVLQUHVXOWDGRV SRVLWLYRVDVtFRPRSDUDStreptococcus pyogenes \Citrobacter freundii VHXWLOL]y EDFWHULRORJtD\3&5SHURWDPSRFRKXERUHVXOWDGRVSRVLWLYRV\QRVHGHWDOODHQHOJUiILFR 



&21&/86,Ï1

6HJ~Q ORV UHVXOWDGRV REWHQLGRV ODV FRORQLDV GH SHFHV FHEUD Danio rerio) GH ODV LQVWLWXFLRQHVHVWXGLDGDVHQHVWHWUDEDMR\TXHXWLOL]DQHVWDHVSHFLHFRPRPRGHORDQLPDO HVWiQ FRQWDPLQDGDV FRQ DJHQWHV SDWyJHQRV SULPDULRV \ RSRUWXQLVWDV VHJ~Q VH GHWDOOD HQODILJXUDGHELGRDODHVFDVDLPSOHPHQWDFLyQGHEDUUHUDVVDQLWDULDV\ODIDOWDGHXQ SURJUDPDGHFRQWUROGHVDOXG



',6&86,Ï1

$SUR[LPDGDPHQWHHOGHWRGRVORVDQLPDOHVXWLOL]DGRVHQODLQYHVWLJDFLyQVRQ

 

URHGRUHVHQFRPSDUDFLyQFRQHOTXHVRQDFXiWLFRV(QUHODFLyQDOXVRPiVH[WHQVR e-version GHORVURHGRUHVFRPRDQLPDOHVGHODERUDWRULRHVQHFHVDULRFRPSDUDUORVGRVJUXSRV DQLPDOHVFRQUHVSHFWRDODVHQIHUPHGDGHVLQIHFFLRVDV6HKDUHFRQRFLGRDORODUJRGHORV DxRVTXHXWLOL]DUFRQUDWRQHVOLEUHVGHSDWyJHQRV63)HQLQYHVWLJDFLRQHVHVLPSRUWDQWH SDUDPLQLPL]DUYDULDEOHVHQORVUHVXOWDGRV\JHQHUDUUHVXOWDGRVSUHFLVRV$XQTXHDOJXQRV LQYHVWLJDGRUHVVHUHVLVWHQHVWHFRQFHSWRVHHVWiDFHSWDQGRJUDGXDOPHQWHSRU ELRPpGLFRVGHDQLPDOHVDFXiWLFRVGHODERUDWRULRTXHXVDQHOSH]FHEUDFRPRPRGHOR DQLPDO(OLPSDFWRHQORVUHVXOWDGRVGHODLQYHVWLJDFLyQLQFOXVRSDUDODVHQIHUPHGDGHV PiVFRPXQHVHQFRQWUDGDVHQELRWHULRVGHSH]FHEUDQRVHFRQRFHRGHVFULEHQELHQ FRPRRFXUUHHQORVURHGRUHVGHH[SHULPHQWDFLyQ/DSUHRFXSDFLyQSRUODVHQIHUPHGDGHV LQIHFFLRVDVHQORVSHFHVGHH[SHULPHQWDFLyQHVWiDXPHQWDQGRDPHGLGDTXHORVUHFXUVRV HQODVLQVWLWXFLRQHVGHLQYHVWLJDFLyQVHHVWiQFHQWUDOL]DQGRGRQGHODUXSWXUDGHEDUUHUDV GHELRVHJXULGDGSRGUtDQFRQGXFLUDXQDUiSLGDSURSDJDFLyQGHDJHQWHVSDWyJHQRV $GHPiVGHODVHQIHUPHGDGHVDJXGDVTXHFDXVDQPRUELOLGDG\PRUWDOLGDGVHYHUDVODV FRQGLFLRQHVFUyQLFDVVXE\DFHQWHVTXHFDXVDQLQIHFFLRQHVGHEDMRJUDGRRVXEFOtQLFDV SXHGHQDOWHUDUORVUHVXOWDGRVGHODLQYHVWLJDFLyQ(QHVWHWUDEDMRVHREVHUYyTXHKXER LPSOHPHQWDFLyQGHEDUUHUDVVDQLWDULDVHQORVELRWHULRVGHSHFHVHVWXGLDGRVSHURHQ DOJXQRVODVPLVPDVIXHURQGHILFLHQWHV(QWRGRVORVELRWHULRVIXHLQIRUPDGRHOILOWUDGRGHO DJXDPHGLDQWHILOWURVGHODQDGHSHUOyQ\GHJUDYDHQIRUPDH[WHUQDDOWDQTXHRSHFHUD GRQGHHVWiQORVSHFHV7DPELpQVHLQIRUPyHOXVRGHJXDQWHV\GHVLQIHFFLyQGHORV PLVPRVDQWHVGHFRPHQ]DUODVWDUHDVSHURQRVHHVSHFLILFDODGHVLQIHFFLyQSUHYLDGXUDQWH ODUXWLQDGHWUDEDMRGHLQJUHVDUODPDQRHQGLIHUHQWHVWDQTXHVFRQSHFHV\VRORHQ ELRWHULRVQRVHLQIRPyTXHVHXVDQJXDQWHVGHPDQJDODUJDSDUDWUDEDMDUODGHVLQIHFFLyQ GHODJXDFRQWXERVGHOX]89FRPRJHUPLFLGDSDUDPHMRUDUODFDOLGDGGHODJXDVRORVH LQIRUPyHQELRWHULR\HOXVRGHWDQTXHRSHFHUDGHFXDUHQWHQDSDUDORVSHFHVGH UHFLHQWHDGTXLVLFLyQVHLQIRUPyHQELRWHULRV0LHQWUDVTXHODDSDULFLyQGHHQIHUPHGDGHV VXE\DFHQWHVTXHFDXVDQEDMDVPRUWDOLGDGHVSXHGHVHUDFHSWDEOHSDUDODDFXLFXOWXUDGH SURGXFFLyQSHFHVFRPHVWLEOHVRFRQSHFHVRUQDPHQWDOHVGHEHQHYLWDUVHHQDTXHOORV XWLOL]DGRVHQODLQYHVWLJDFLyQHQORVFXDOHVGHEHQLPSOHPHQWDUVHEDUUHDUDVVDQLWDULDVPiV HVWULFWDV/RVSHFHVRUQDPHQWDOHVTXHVHFRPHUFLDOL]DQJHQHUDOPHQWHVHFUtDQHQ HVWDQTXHVDODLUHOLEUH\DPHQXGRVHLQIHFWDQFRQXQDYDULHGDGGHPLFURRUJDQLVPRV SDWyJHQRV\SDUiVLWRV6LELHQHVWRVDPHQXGRQRFDXVDQHQIHUPHGDGHVFOtQLFDVFRPR VHPHQFLRQyDQWHULRUPHQWHHVWDVLQIHFFLRQHVGHEHQHYLWDUVHVLORVSHFHVVHXVDQSDUDOD LQYHVWLJDFLyQ3RUORWDQWRODVHVWUDWHJLDVGHFXDUHQWHQDSDUDORVSHFHVGHVWLQDGRVDOD LQYHVWLJDFLyQVRQPiVFRPSOHMDVTXHODVUHFRPHQGDGDVSDUDORVSHFHVGHVWLQDGRVDXQ

 

DFXDULRGRPpVWLFRRS~EOLFR(OHVWDGRGHVDOXGHQODDFXLFXOWXUDGHSHFHVGHVWLQDGRVDOD e-version DOLPHQWDFLyQWDPELpQGLILHUHGHOGHORVSHFHVGHLQYHVWLJDFLyQ/DVLQIHFFLRQHVVXEFOtQLFDV TXHQRDIHFWDQODPRUWDOLGDG\ODFRQYHUVLyQDOLPHQWLFLDSXHGHQVHUDFHSWDEOHVFXDQGRHO SXQWRILQDOHVODSURGXFFLyQGHFDUQHSHURGHEHQHYLWDUVHFXDQGRVHDSRVLEOHHQ DQLPDOHVGHLQYHVWLJDFLyQ\DTXHSXHGHQLQWHUIHULUHQORVH[SHULPHQWRV\ORVUHVXOWDGRV 3RUHMHPSORXQSXQWRILQDOLPSRUWDQWHHQODVDOXGGHOSH]FHEUDHVODIHFXQGLGDG'HEH HYLWDUVHXQPLFURRUJDQLVPRTXHFDXVyODUHGXFFLyQGHODIHFXQGLGDGLQFOXVRVLQRHV SDWyJHQR.HQWet al.,

(QHVWHWUDEDMRVHREVHUYyHOKDOOD]JRGHGLYHUVRVDJHQWHVSDWyJHQRVSULPDULRV\ RSRUWXQLVWDVHQODVFRORQLDVGHSHFHVFHEUDGHQXHVWURSDtVFRPRWDPELpQODHILFLHQFLDGH ODVPHWRGRORJtDVXWLOL]DGDVHQODGHWHFFLyQGHODVLQIHFFLRQHVSRUHVWRVDJHQWHV(QHVWH VHQWLGRVHHQFRQWUyTXHH[LVWHXQQ~PHURLPSRUWDQWHGHDQLPDOHVSRVLWLYRVPXHVWUDV DPseudomonas aeruginosa\P. fluorescensDLVODGRVPHGLDQWHPHGLRVVyOLGRVDJDU FHWULPLGHHLGHQWLILFDGRVPHGLDQWHSUXHEDVELRTXtPLFDVVLHQGRORVDJHQWHVFRQPD\RU Q~PHURGHUHVXOWDGRVSRVLWLYRVHQFRQWUDGRVHQODVFRORQLDVGHSHFHVFRQWURODGDV 6HJ~QHVWXGLRVGHP. aeruginosa\ P. fluorescensHVWRVPLFURRUJDQLVPRVSXHGHQ HVWDEOHFHUXQDLQIHFFLyQOHWDOHQHPEULRQHVGHSH]FHEUD\ODUHVSXHVWDGHOKXpVSHGDOD LQIHFFLyQGHSHQGHGHODHWDSDGHGHVDUUROORGHOHPEULyQFRPRWDPELpQVHUHTXLHUHGH XQDFDUJDEDFWHULDQDPD\RUDPHGLGDTXHDFRQWHFHODUHVSXHVWDLQPXQHGHOKXpVSHG VLHQGRHVWHXQSURFHVRFRPSOHMRTXHUHTXLHUHXQDVHULHGHHYHQWRVFRRUGLQDGRVTXH LQFOX\HQODGLIHUHQFLDFLyQIXQFLRQDOGHODVFpOXODVLQPXQHVODH[SDQVLyQGHODV SREODFLRQHVGHFpOXODVLQPXQHV\ODH[SUHVLyQGHRWUDVIXQFLRQHVLQPXQHVFRPRODV SURWHtQDVGHOFRPSOHPHQWR(VSUREDEOHTXHWDQWRORVPDFUyIDJRVFRPRORVQHXWUyILORV VHDQLPSRUWDQWHVSDUDFRPEDWLUODLQIHFFLyQSRUP. aeruginosa\P. fluorescensHQ HPEULRQHV&ODWZRUWK\et al(OFRQWUROGHFRQWDPLQDFLRQHVGHHVWRVSDWyJHQRVHQ ORVELRWHULRVGHSHFHVFHEUDHVLPSRUWDQWHDOPRPHQWRGHUHDOL]DUXQDSURGXFFLyQ FRQWLQXDGHHPEULRQHVTXHOXHJRVHUiQXWLOL]DGRVHQH[SHULHQFLD\TXHSXHGDQDOWHUDU UHVXOWDGRVGHOHQVD\RGHELGRDFRQWDPLQDFLRQHVFRQHVWRVDJHQWHV (QORVUHVXOWDGRVGHODVPXHVWUDVPHGLDQWHHOGLDJQyVWLFRSRUODWpFQLFDPROHFXODUGH 3&5LQGLFDURQXQDLQIHFFLyQDFWLYDGHYDULRVDJHQWHVSDWyJHQRVSULPDULRV\R VHFXQGDULRV/RVSDWyJHQRVHQFRQWUDGRVSRUHVWDWpFQLFDHQORVUHVXOWDGRVSRVHHQXQ SRUFHQWDMHLPSRUWDQWHGHFDVRVSRVLWLYRV(QHODJHQWH Pseudoloma neurophilia VH REVHUYyXQDLQFLGHQFLDGH VLHQGRHVWDODHQIHUPHGDGPiVSUHYDOHQWHGHOSH] FHEUDGHODERUDWRULR/DLQIHFFLyQJHQHUDOPHQWHVHDVRFLDFRQPRUELOLGDGSHURFRPROR IXHHQODVPXHVWUDVFRQWURODGDVHQHVWHWUDEDMRHVPX\FRP~QORVSHFHVLQIHFWDGRVVHDQ

 

DVLQWRPiWLFRV(VWRVHEDVDHQHOH[DPHQGHFLHQWRVGHSHFHVFHEUDGHPXFKRV e-version ODERUDWRULRVHQYLDGRVDOVHUYLFLRGHFRQWUROVDQLWDULRGXUDQWHDxRVTXHLQFOX\HURQSHFHV DSDUHQWHPHQWHVDQRVSDUDFRQWUROHVGHVDOXGGHUXWLQD0DWWKHZV(OFRQWUROGH HQIHUPHGDGHVLQIHFFLRVDVHQORVODERUDWRULRVGHSH]FHEUDJHQHUDOPHQWHLPSOLFDOD GHVLQIHFFLyQGHKXHYRVHQFXDUHQWHQD\FORUR/DVHVSRUDVGHPLFURVSRULGLRVVRQ GXUDGHUDV\SHUPDQHFHQLQIHFFLRVDVGXUDQWHODUJRVSHUtRGRV\ORVWUDWDPLHQWRVFRQFORUR XWLOL]DGRVSDUDGHVLQIHFWDUORVKXHYRVGHSH]FHEUDKDQGHPRVWUDGRVHULQHILFDFHVSDUD PDWDUHVSRUDVGHP. neurophilia/DRSWLPL]DFLyQGHODVFRQGLFLRQHVGHFUtDSXHGHD\XGDU DFRQWURODUHQIHUPHGDGHVGHOSH]FHEUDFRPRODPLFURVSRULGLRVLV/RVSHFHVLQIHFWDGRVD PHQXGRSDUHFHQFOtQLFDPHQWHVDQRVORTXHVXJLHUHTXHRWURIDFWRUFRPRHODPELHQWHGH FULDQ]DSXHGHGHVHPSHxDUXQSDSHOFODYHHQODJUDYHGDGGHODVLQIHFFLRQHVSRU Pseudoloma0DWKHZVet al5DQVD\et al.,/RVELRWHULRVFRQWDPLQDGRVFRQ Aeromonas hidrophyla VHJ~QORVUHVXOWDGRVLQGLFDQXQDSUHYDOHQFLDGH\FRPRVH LQGLFySUHYLDPHQWHHVSRVLEOHGHWHFWDUHVWHDJHQWHSDWyJHQRGHSH]FHEUDDOLJXDOTXH MycobacteriumVSSPHGLDQWHODGHWHFFLyQGHPXHVWUDVGHSHFHVRPXHVWUDVGHOPHGLR DPELHQWHGHOVLVWHPDDFXiWLFRA. hydrophilaWDPELpQHVXQSDWyJHQRTXHWLHQHHO SRWHQFLDOGHVHULQWURGXFLGRDOLPSRUWDUDQLPDOHVDXQTXHVXVXVFHSWLELOLGDGDOFORURKDFH TXHVXHOLPLQDFLyQVHDPiVSUREDEOHGXUDQWHODGHVLQIHFFLyQUXWLQDULDGHODVXSHUILFLHGHO KXHYRGHSH]3XHGHFDXVDUVHSWLFHPLDPRUWDOHQSHFHVSHURWDPELpQSDUHFHVHUPiV GDxLQDSDUDKXPDQRVGHORTXHVHFUHtDDQWHULRUPHQWHSULQFLSDOPHQWHGHELGRDVX FDSDFLGDGSDUDSURGXFLUXQDFDQWLGDGLPSRUWDQWHGHYLUXOHQFLDIDFWRUHVWDOHVFRPR HQWHURWR[LQDVSURWHDVDVOLSDVDVVXUHVLVWHQFLDDPXFKRVDQWLELyWLFRVFRPXQHVFRPROD SHQLFLOLQD\DPSLFLOLQD\ORVHIHFWRVVLJQLILFDWLYRVTXHHOKXpVSHGLQFOXLGDODFLWRWR[LFLGDG HLQIODPDFLyQPDVLYD(QHVWHWUDEDMRORVSHFHVFRQWURODGRVQRPRVWUDURQVtQWRPDV FOtQLFRVFRPRKHPRUUDJLDV\GLVWHQFLyQDEGRPLQDO6LQHPEDUJRODVOHVLRQHVKLVWROyJLFDV SXHGHQQRVHUREVHUYDGDVSRUTXHODIRUPDDJXGDGHODHQIHUPHGDGSXHGHPDWDUORV SHFHVDQWHVGHFXDOTXLHUFDPELRDQDWRPRSDWROyJLFRHYLGHQWH5RGULJXH]et al(O SDWyJHQR Ichthyopthirius multifiliisHVHOFDXVDQWHGHODHQIHUPHGDGGHODPDQFKDEODQFD LFWLRILWLDVLV(QHVWHWUDEDMRVHGHWHFWyHQHOGHODVPXHVWUDVFRQWURODGDV\HV FRQVLGHUDGRXQDFRQWDPLQDFLyQSUHRFXSDQWHSDUDORVELRWHULRVGHSH]FHEUD\ DFXLFXOWRUHVGHWRGRHOPXQGRGHELGRDTXHHOSDUiVLWRLQIHFWDODSLHO\ODVEUDQTXLDV GHORVSHFHVTXHVLELHQHVWRVSXHGHQDGTXLULUXQDUHVSXHVWDLQPXQHDGDSWDWLYD SURWHFWRUDFRQWUDHVWDHQIHUPHGDGHVWDEDFWHULDSURGXFHSURWHDVDVFLWRWR[LQDV\ HQWHURWR[LQDVTXHDIHFWDQWDQWRDORVSHFHVFRPRDORVKXPDQRV(VXQSDWyJHQR RSRUWXQLVWDTXHHQFDVRGHLQPXQRGHSUHVLyQSXHGHSURYRFDUPHQLQJLWLVHQGRFDUGLWLV\

 

~OFHUDVHQODFyUQHDLQIHFFLRQHVHQYtDVLQWHVWLQDOHV\UHVSLUDWRULDVFRPRHQKHULGDV\D e-version TXHODIXHQWHGHLQIHFFLyQHQHOKXPDQRHVHODJXD+LVWyULFDPHQWHVHKDXWLOL]DGRXQD YDULHGDGGHPHGLFDPHQWRV\VXVWDQFLDVTXtPLFDVSDUDFRPEDWLUODHQIHUPHGDGSHUR GHELGRDODVUHJXODFLRQHVFDPELDQWHV\DOUHFRQRFLPLHQWRGHORVHIHFWRVFDQFHUtJHQRV\ SHUMXGLFLDOHVSDUDHOPHGLRDPELHQWHORVFRPSXHVWRVPiVHILFLHQWHVHVWiQSURKLELGRV 9RQ*HUVGRUII(QHOFDVRGH Mycobacterium VSSVHGHWHFWDURQFDVRVSRVLWLYRV HQHOGHODVPXHVWUDVFRQWURODGDV\HVXQKDOOD]JRLPSRUWDQWHGHELGRDTXHDOJXQDV HVSHFLHVVRQ]RRQyWLFDVMycobacterium marinum/DVPLFREDFWHULDVVRQDJHQWHV SDWyJHQRVFRPXQHVGHOSH]FHEUD$VWURIVN\ et al.HQWet al.\VHKDQ HQFRQWUDGRHQDQLPDOHVLQIHFWDGRVVLQVLJQRVFOtQLFRVGHHQIHUPHGDG:KLSSVet al 6HFRQRFHTXHHOHVWUpVH[DFHUEDODVLQIHFFLRQHVSRUPLFREDFWHULDVHQHOSH] FHEUD5DQVD\et al.,\KDQPRVWUDGRPD\RUUHOHYDQFLDGHELGRDTXHHVWXGLRV UHFLHQWHVGHFRQWUROVDQLWDULRODVFRQVLGHUDQ]RRQRVLVHPHUJHQWHV\HOSHOLJURSRWHQFLDO TXHUHSUHVHQWDQUHTXLHUHGHSURPRYHUHOLQWHUpVHLPSOHPHQWDUPHGLGDVGHELRVHJXULGDG SDUDPLQLPL]DUVXGLVHPLQDFLyQ([LVWHWDPELpQODSRVLELOLGDGGHTXHODLQIHFFLyQFXUVHHQ ORVSHFHVHQIRUPDDVLQWRPiWLFDGRQGHODVEDFWHULDVVHHQFDSVXODQIRUPDQGRIRFRV EODQTXHFLQRVRJULVHVHQULxyQED]RHKtJDGRSHURSXHGHGHVDUUROODUVHSRVWHULRUPHQWH XQDUHDFWLYDFLyQ\ODDSDULFLyQGHFDVRVDJXGRVGHODHQIHUPHGDG(QODVLQVWDODFLRQHVGH ELRWHULRVGHSURGXFFLyQGHSHFHVFRQVLVWHPDVDFXiWLFRVFHUUDGRVTXHSRVHHQXQDDOWD GHQVLGDGGHDQLPDOHVVHFUHDQFRQGLFLRQHVIDYRUDEOHVSDUDHOGHVDUUROORGHHVWHDJHQWH LQIHFFLRVR(VWHSDWyJHQRHVPX\UHVLVWHQWHDODVFRQGLFLRQHVDPELHQWDOHV\HOPDQHMR LQDGHFXDGRODDXVHQFLDGHFRQWUROHVHQODFDOLGDGGHODJXDHQORVDFXDULRV\HODSRUWH QXWULFLRQDOGHILFLHQWHVHFRQVLGHUDIDFWRUHVTXHFRQWULEX\HQDOHVWDEOHFLPLHQWRGHHVWH SDWyJHQR\GHVDUUROORGHODHQIHUPHGDG(OSHOLJURGHLQIHFFLyQHVHVFDVRHQFRQGLFLRQHV QRUPDOHVSHURODLPSOHPHQWDFLyQGHEDUUHUDVGHELRVHJXULGDGPRQLWRUHRFRQVWDQWHGHORV SDUiPHWURVGHDJXDHVWHULOL]DFLyQGHPDWHULDOHVUHPRFLyQGHGHWULWXVFXDUHQWHQD HOLPLQDFLyQGHORVSHFHVDIHFWDGRVHWF\SUiFWLFDVGHPDQHMRGHDFRUGHDODVQRUPDWLYDV LQWHUQDFLRQDOHVHVFRQGLFLyQQHFHVDULDSDUDHYLWDUHOLQJUHVR\SURSDJDFLyQGHHVWH RUJDQLVPR/DERUGH 0LORFFR(OHVWUpVHQODSURGXFFLyQGHSHFHVGH H[SHULPHQWDFLyQDPHQXGRHVWiLPSOLFDGRHQHQIHUPHGDGHVLQIHFFLRVDVHQORVELRWHULRV\ HVXQHVWDGRILVLROyJLFRDGDSWDWLYR\GLQiPLFRTXHRFXUUHGHVSXpVGHTXHXQRUJDQLVPR SHUFLEHXQDDPHQD]DHLQWHQWDUHVWDEOHFHUHOHTXLOLEULRILVLROyJLFR(OHVWUpVFUyQLFR\OD HOHYDFLyQGHOFRUWLVROJHQHUDOPHQWHVRQLQDGDSWDGRVORTXHUHVXOWDHQODVXSUHVLyQ LQPXQH\XQDPD\RUVXVFHSWLELOLGDGDODVHQIHUPHGDGHVLQIHFFLRVDVVLHQGRHOFRUWLVRO JHQHUDOPHQWHXQLQGLFDGRUGHHVWUpVFUyQLFR\DJXGRHQORVSHFHV$GHPiVVHKD

 

GHPRVWUDGRTXHHOHVWUpVUHGXFHHOFUHFLPLHQWR\ODDSWLWXGUHSURGXFWLYDGHORVSHFHV(Q e-version FRQGLFLRQHVGHHVWUpVFUyQLFR\HOHYDFLyQGHFRUWLVROODVXSUHVLyQLQPXQHHVWtSLFD\D PHQXGRFRQWULEX\HDXQDPD\RUSUHYDOHQFLD\PRUELOLGDGGHODVHQIHUPHGDGHVHQODV SREODFLRQHVGHSHFHV6HKDQGHVFULSWRDXPHQWRHQHOFRUWLVROHQSHFHVFHEUDGHVSXpV GHOKDFLQDPLHQWRFUyQLFRRHOHVWUpVGHPDQHMRDJXGR0DWKHZV5DPVD\et al., (OLPSDFWRHQORVUHVXOWDGRVGHXQDLQYHVWLJDFLyQLQFOXVRSDUDODVHQIHUPHGDGHV PiVFRPXQHVHQFRQWUDGDVHQLQVWDODFLRQHVRELRWHULRVGHSH]FHEUDQRVHFRQRFHR GHVFULEHELHQ3RUHMHPSORHVSRVLEOHHVSHFXODUTXHPseudoloma neurofiliaXQSDWyJHQR SULPDULRTXHLQIHFWDHOFHUHEURODPpGXODHVSLQDO\HOP~VFXORGHOSH]FHEUDSRGUtD DIHFWDUORVHVWXGLRVTXHLQYROXFUDQHOGHVDUUROORGHIHQRWLSRVSUXHEDVGHGHVDUUROORGH QHXURWR[LFLGDGPXHUWHFHOXODUHVSHFtILFDGHOFHUHEURLQYHVWLJDFLyQFRQGXFWXDO\ GHVDUUROORPXVFXORHVTXHOpWLFR7DPELpQVHFRQRFHTXHODPLFREDFWHULRVLVFDXVD QyGXORVHQYDULRVyUJDQRVLQWHUQRV\SXHGHFRQGXFLUDQHIULWLVJUDQXORPDWRVDKHSDWLWLV TXHSRGUtDQDIHFWDUODIXQFLyQUHQDO\KHSiWLFDHOVLVWHPDLQPXQLWDULR\ODH[SUHVLyQGH HQIHUPHGDGHVHQSHFHVJHQpWLFDPHQWHPRGLILFDGRV&RQUHVSHFWRDOFRQWUROGHYLUXVGH UXWLQDHQURHGRUHVGHODERUDWRULRHVWRVPpWRGRVJHQHUDOPHQWHVHUHDOL]DQFRPRHQVD\RV GHDQWLFXHUSRVFRQDQWtJHQRVFRQRFLGRVSDUDGHOLQHDUODHVSHFLILFLGDGGHODFHSD\SRUOR WDQWRODHWLRORJtDGHODUHVSXHVWDGHODQWLFXHUSRYLUDO$GHPiVGHODIDOWDGHLQIRUPDFLyQ VREUHYLUXVSRWHQFLDOPHQWHLPSRUWDQWHVHQODPD\RUtDGHORVSHFHVGHODERUDWRULRUDUD YH]VHXWLOL]DQSUXHEDVVHUROyJLFDVSDUDGHWHFWDUYLUXVHQSHFHVHQJHQHUDO/D GLVSRQLELOLGDGGHUDWRQHVOLEUHVGHSDWyJHQRVHVSHFtILFRV63)HVSRUORWDQWRXQDSLHGUD DQJXODUHQODLQYHVWLJDFLyQ\PLHQWUDVTXHORVVDOPyQLGRV63)VRQDFFHVLEOHVHVWH FRQFHSWRVHKDDGRSWDGRUHFLHQWHPHQWHSDUDHOSH]FHEUD'HELGRDTXHPXFKRV SDWyJHQRVDFXiWLFRVXRUJDQLVPRVRSRUWXQLVWDVFRORQL]DQODVELRSHOtFXODVHQORVILOWURV ELROyJLFRVHQDFXDULRV\WXEHUtDVHQWRQFHVHOHVWDGRDFWXDOGHOFRQRFLPLHQWRVREUHODV PHMRUHVSUiFWLFDVGHFUtD\ORVGLVHxRVGHVLVWHPDVHVSRVLEOHGHEDVHUUHHYDOXDGRSDUD PDQWHQHUORVSHFHV63)HQVLVWHPDVFHUUDGRVGHUHFLUFXODFLyQGHDJXDSDUDPDQWHQHU SHFHVFHEUD/DFRQILUPDFLyQGHTXHXQSH]HVGHILQLWLYDPHQWH63)VHEDVDHQHO VXSXHVWRGHTXHODSUXHEDGHGLDJQyVWLFRHVVHQVLEOH$GHPiVFRPRODPD\RUtD GHODVSUXHEDVGHGLDJQyVWLFRSDUDSHFHVUHTXLHUHQPXHVWUDVGHDQLPDOHVDVDFULILFDUOD GHVLJQDFLyQGHXQDFRORQLDSDUDVHUFRQVLGHUDGD63)VHEDVDHQHOQ~PHURGHSHFHV PXHVWUHDGRV.HQWet al

(QHVWHWUDEDMRVHHQFRQWUyTXHVLELHQH[LVWHXQDLPSOHPHQWDFLyQGHEDUUHUDVVDQLWDULDV GHILFLHQWHVHQODPD\RUtDGHORVELRWHULRVGHSHFHVFHEUDVHVWXGLDGRVVHFRQVLGHUDTXHOD IDOWDGHXQSURJUDPDGHFRQWUROGHVDOXGHQODVFRORQLDVIXHORTXHIDFLOLWyODGLVHPLQDFLyQ

 

\HVWDEOHFLPLHQWRGHDJHQWHVSDWyJHQRVHQODVPLVPDV1RIXHSRVLEOHHVWDEOHFHUVL e-version H[LVWHLQWHUFDPELRGHSHFHVVLQFRQWUROVDQLWDULRHQWUHLQVWLWXFLRQHVGHVGHTXHVH FRPHQ]yDXWLOL]DUHVWDHVSHFLHFRPRPRGHORDQLPDOSHURGHVHUDVtODGLVHPLQDFLyQGH HQIHUPHGDGHVHQWUHORVELRWHULRVLUDHQDXPHQWR(QHVWHWUDEDMRWDPELpQIXHSRVLEOH DGHFXDUPHWRGRORJtDVEDFWHULROyJLFDVPROHFXODUHV\ySWLFDVFRQPLFURVFRSLRGHFDPSR FODURSDUDUHDOL]DUFRQWUROHVVDQLWDULRVHQSHFHVFHEUD<HQODWpFQLFDGH3&5 GHVDUUROODGDVHFRQFOX\yTXHUHVXOWDVHUXQDPHWRGRORJtDHILFLHQWHHQODGHWHFFLyQGH LQIHFFLRQHVSRUSDWyJHQRVFRPRDVtWDPELpQVHLQIRUPySRUPHGLRGHODPLVPD SRUFHQWDMHVGHPXHVWUDVFRQUHVXOWDGRVSRVLWLYRVGHGLFKRVDJHQWHVHQORVELRWHULRVGH SHFHVFHEUDGH$UJHQWLQD
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%DQGL&$0'XQQ*''+XUVWDQG75LJDXG,QKHULWHGPLFURRJUDQLVPV

 

VH[VSHFLILFYLUXOHQFHDQGUHSURGXFWLYHSDUDVLWLVP7UHQGV3DUDVLWRO e-version 

%HUP~GH]5/RVDGD3$]HYHGR$*XHUUD9DUHOD-)HUQDQGH]'6DQFKH]/ 3DGURV)1RZDN%4XLURJD0)LUVWGHVFULSWLRQRIDQDWXUDOLQIHFWLRQZLWKVSOHHQ DQGNLGQH\QHFURVLVYLUXVLQ]HEUDILVK-RXUQDORI)LVK'LVHDVHV 

%OD\ORFN5%502YHUVWUHHWDQG0$.OLFK0\FRVHVLQUHGVQDSSHU Lutjanus campechanusFDXVHGE\WZRGHXWHURP\FHWHIXQJLPenicillium corylophilum DQG Cladosporium sphaerospermum+\GURELRORJLD 

%RRV6+6FKPLGW*5LWWHUet al(IIHFWLYHQHVVRIRUDOULIDPSLFLQDJDLQVW P\FREDFWHULRVLVLQWURSLFDOILVK%HUO0XQFK7LHUDU]WO:RFKHQVFKULQ *HUPDQ



%RZDWHU52$7KRPDV5*6KLYDVDQG-'+XPSKUH\'HXWHURP\FRWLF IXQJLLQIHFWLQJEDUUDPXQGLFRGCromileptes altivelis9DOHQFLHQQHVIURP$XVWUDOLD-)LVK'LV



%RZNHU-DQG'(UGDKO2EVHUYDWLRQVRQWKHHIILFDF\RIFKORUDPLQH7WUHDWPHQW WRFRQWUROPRUWDOLW\LQDYDULHW\RIVDOPRQLGV3URJ)LVK&XOW 

%UXQR':2EVHUYDWLRQVRQDVZLPEODGGHUIXQJDOLQIHFWLRQRIIDUPHG$WODQWLF VDOPRQSalmo salar/%XOO(XUS$VVR)LVK3DWKRO 

&ROO\PRUH&&ULPP-/LHJJL*5HFRPPHQGDWLRQVIRU+HDOWK0RQLWRULQJQDQG 5HSRUWLQJIRU=HEUDILVK5HVHDUFK)DFLOLWLHV9ROXPH6XSSOHPHQW



&RORUQL$0$QNDRXD$'LDPDQWDQG:.QLEE'HWHFWLRQRI P\FREDFWHULRVLVLQILVKXVLQJWKHSRO\PHUDVHFKDLQUHDFWLRQWHFKQLTXH%XOO(XU$VV )LVK3DWKRO



&RQUR\*DQG'&RQUR\$FLGIDVWEDFWHULDOLQIHFWLRQDQGLWVFRQWUROLQ JXSSLHV Lesbistes reticulatusUHDUHGRQDQRUQDPHQWDOILVKIDUPLQ9HQH]XHOD9HW5HF 



 

'H.LQNHOLQ3'2FFXUUHQFHRIDPLFURVSRULGLDQLQIHFWLRQLQ]HEUD e-version GDQLR Brachydanio rerio+DPLOWRQ%XFKDQDQ-)LVK'LV 

'LHWULFK+::HVWHUILHOG0DQG=RQ/7D7KH]HEUDILVK%LRORJ\,Q 0HWKRGVLQ&HOO%LRORJ\/:ROVRQDQG30DWVXGDLUDHG9RO$FDGHPLF3UHVV 6DQ'LHJR



'LHWULFK+::HVWHUILHOG0DQG=RQ/7E7KH]HEUDILVK*HQHWLFVDQG JHQRPLFV,Q0HWKRGVLQ&HOO%LRORJ\/:ROVRQDQG30DWVXGDLUDHG9RO $FDGHPLF3UHVV6DQ'LHJR



'LFNHUVRQ+:DQG'/'DZHIchthyophthirius multifillisDQGCryptocaryon irritans,Q37.:RRHG)LVK'LVHDVHVDQG'LVRUGHUV9RO3URWR]RDQDQG0HWD]RDQ ,QIHFWLRQVSS&$%,QWO3XEO:DOOLQJIRUG2[RQ(QJODQG 

'ULHYHU:6WHPSOH'6FKLHU$DQG6ROQLFD.ULH]HO/=HEUDILVK*HQHWLF WRROVIRUVWXG\LQJYHUWHEUDWHGHYHORSPHQW7UHQGV*HQHW 

'ULHYHU:6ROQLFD.UH]HO/6FKLHU$(1HXKDXVV6&0DOLFNL-6WHPSOH' /6WDLQLHU'<=ZDUWNUXLV($EGHOLODK65DQJLQL=%HODN-DQG%RJJV& $JHQHWLFVFUHHQIRUPXWDWLRQVDIIHFWLQJHPEU\RJHQHVLVLQ]HEUDILVK'HYHORSPHQW 



'XQQ$0567HUU\DQG-(6PLWK7UDQVRYDULDOWUDQVPLVVLRQLQWKH PLFURVSRULGLD$GY3DUDVLWRO



)HUJXVRQ-9:DWUDO$6FKZLQGWDQG0/.HQW6SRUHVRIWZRILVK 0LFURVSRULGLD Pseudoloma neurophiliaDQGGlugea anomolaDUHKLJKO\UHVLVWDQWWR FKORULQH'LV$TXDW2UJ



+DOOHWW6/6'$WNLQVRQ&(UV XVDQG0(O0DWERXOL0'LVVHPLQDWLRQ RIWULDFWLQRP\[RQV0\[R]RDYLDROLJRFKDHWHVXVHGDVOLYHIRRGIRUDTXDULXPILVKHV'LV $TXDW2UJ



+DIIWHU3*UDQDWR0%UDQG00XOOLQV0&+DPPHUVFKPLGW0.DQH'$

 

2GHQWKDO-YDQ(HGHQ(--LDQJ<-+HLVHQEHUJ&3.HOVK51)XUXWDQL6HLNL e-version 09RJHOVDQJ(%HXFKOH'6FKDFK8)DELDQ&DQG1XVVOHLQ9ROKDUG& 7KHLGHQWLILFDWLRQRIJHQHVZLWKXQLTXHDQGHVVHQWLDOIXQFWLRQVLQWKHGHYHORSPHQWRIWKH ]HEUDILVKDanio rerio'HYHORSPHQW 

+DPPHU+XJK67KH=HEUDILVKLQ%LRPHGLFDO5HVHDUFK&KDSWHU:DWHU4XDOLW\ )RU=HEUDILVK&XOWXUH(GLWRUV6DPXHO&&DUWQHU-XGLWK6(LVHQ6XVDQ&)DUPHU .DUHQ-*XLOOHPLQ0LFKDHO/.HQW*HRUJH(6DQGHUV,Q$PHULFDQ&ROOHJHRI /DERUDWRU\$QLPDO0HGLFLQH$FDGHPLF3UHVV3DJHV,6%1 KWWSVGRLRUJ% 

+DZNH-30F:KRUWHU$&6WHLJHUZDOW$*%UHQQHU'-Edwardsiella ictaluriVSQRYWKHFDXVDWLYHDJHQWRIHQWHULFVHSWLFHPLDRIFDWILVK,QWO-6\VW%DFWHULRO 



+HFNPDQ5,YHUPHFWLQHIILFDF\WULDOVIRUQHPDWRGHVSDUDVLWLFLQILVK$P)LVK 6RF)LVK+HDOWK6HF1HZVOHWW



+HGULFN53-0*URIIDQG'9%D[D([SHULPHQWDOLQIHFWLRQVZLWK Enterocytozoon salmonis&KLOPRQF]\N&R[+HGULFN0LFURVSRUHDDQLQWUDQXFOHDU PLFURVSRULGLXPIURPFKLQRRNVDOPRQ Oncorhynchustshawytscha'LV$TXDW2UJ 



+RIIPDQ*/Capillaria catostomiDQHZSDWKRJHQLFQHPDWRGHRIJROGHQ VKLQHUVDQGRWKHUILVKHV3URF&DWILVK)DUPHUV$P5HV:RUNVKRS +R\HQ+$6+/DFH\DQG7-*UDKDP$W\SLFDOKDQGLQIHFWLRQV+DQG&OLQ 



-DJDGHHVZDUDQ3DQG/LX<&$KHPRSKLOLDPRGHOLQ]HEUDILVK$QDO\VLV RIKHPRVWDVLV%ORRG&HOOV0RO'LV



-RKQVRQ6&0/.HQW'-:KLWDNHUDQG/0DUJROLV7R[LFLW\DQG SDWKRORJLFDOHIIHFWVRIRUDOO\DGPLQLVWHUHGLYHUPHFWLQLQ$WODQWLFFKLQRRNDQGFRKR VDOPRQDQGVWHHOKHDGWURXW'LV$TXDW2UJ

 

                            e-version .DKQ3=HEUDILVKKLWWKHELJWLPH6FLHQFH 

.DQR7DQG+)XNXL6WXGLHVRQ PleistophoraLQIHFWLRQLQ HHO Anguillajaponica,([SHULPHQWDOLQGXFWLRQRIPLFURVSRULGLRVLVDQGIXPDJLOOLQ HIILFDF\)LVK3DWKRO



.HQW0/DPG6&'DZH(IILFDF\RI)XPDJLOOLQ'&+DJDLQVWH[SHULPHQWDOO\ LQGXFHGLomasalmonae0LFURVSRUHDLQIHFWLRQVLQFKLQRRNVDOPRQOncorhynchus tshawytscha'LV$TXDW2UJ 

.HQW0//0DUJROLVDQG-2&RUOLVV7KHGHPLVHRIDFODVVRISURWLVWV WD[RQRPLFDQGQRPHQFODWXUDOUHYLVLRQVSURSRVHGIRUWKHSURWLVWSK\OXP0\[R]RD*UDVVp &DQ-=RRO



.HQW0/DQG773RSSH'LVHDVHVRIVHDZDWHUQHWSHQUHDUHGVDOPRQLGV 3DFLILF%LRORJLFDO6WDWLRQ3UHVV1DQDLPR%ULWLVK&ROXPELD&DQDGDSS 

.HQW0/.%$QGUHH-/%DUWKRORPHZ0(O0DWERXOL66'HVVHU5+'HYOLQ 53+HGULFN5:+RIIPDQQ-.KDWWUD6/+DOOHWW5-*/HVWHU23DOHQ]HXOD0( 6LGGDOODQG&;LDR5HFHQWDGYDQFHVLQRXUNQRZOHGJHRIWKH0\[R]RD-(XN 0LFURELRO



.HQW0/-.%LVKRS6WHZDUW-/0DWWKHZVDQG-06SLWVEHUJHQ Pseudocapillaria tomentosaDQHPDWRGHSDWKRJHQRI]HEUDILVKDanio rerioNHSW UHVHDUFKFRORQLHVDQGDVVRFLDWHGQHRSODVPV&RPS0HG



.HQW0/-/0DWWKHZV-.%LVKRS6WHZDUW&0:KLSSV9:DWUDO03RRUW/ %HUPXGH]0\FREDFWHULRVLVLQ]HEUDILVKDanio rerioUHVHDUFKIDFLOLWLHV&RPS %LRFKHP3K\VLRO3DUW&7R[LFRO3KDUPDFRO 

.HQW0/9:DWUDO0:X/%HUPXGH],QYLYRDQGLQYLWURJURZWKRI 0\FREDFWHULXPPDULQXPDWKRPRHRWKHUPLFWHPSHUDWXUHV)(060LFURELRO/HWW 



 

.HQW0/6:)HLVW&+DUSHU6+RRJVWUDWHQ0LOOHU-0/DZ-06DQFKH] e-version 0RUJDGR5/7DQJXD\*(6DQGHUV-06SLWVEHUJHQDQG&0:KLSSV 5HFRPPHQGDWLRQVIRUFRQWURORISDWKRJHQVDQGLQIHFWLRXVGLVHDVHVLQILVKUHVHDUFK IDFLOLWLHV&RPS%LRFKHP3K\VLRO3DUW&7R[LFRO3KDUPDFRO 

.HQW0/+HLGHO-5:DWUDO9*%LVKRS6WHZDUW-.0DWWKHZV-/2VWODQG9 D6RPHGHFDOFLILFDWLRQSURFHGXUHVLQKLELWDFLGIDVWVWDLQLQJRIMycobacteriumVSSLQ WLVVXHVHFWLRQV$P)LVK$P)LVK6RF)LVK+HDOWK6HFW1HZVOHWWLQSUHVV 

.HQW0/DQG-/%LVKRS6WHZDUW7UDQVPLVVLRQDQGWLVVXHGLVWULEXWLRQ RI Pseudoloma neurophilia0LFURVSRULGLDRI]HEUDILVKDanio rerio.-)LVK'LV 

.HQW0//\RQV-0 Edwardsiella ictaluriLQWKHJUHHQNQLIHILVKEigemannia virescens)LVK+HDOWK1HZV



.HUQ:(9DQHNDQG+-XQJEOXWK)LVKEUHHGHUJUDQXORPDLQIHFWLRQ FDXVHGE\Mycobacterium marinumDQGRWKHUDW\SLFDOP\FREDFWHULDLQWKHKXPDQ $QDO\VLVRIFDVHVDQGUHYLHZRIWKHOLWHUDWXUH0HG.OLQ 

.LOPDUWLQ-'&D]DERQDQG36PLWK,QYHVWLJDWLRQVRIWKHWR[LFLW\RI LQYHUPHFWLQIRUVDOPRQLGV%XOO(XUS$VV)LVK3DWKRO 

.LPPHO&%%DOODUG::.LPPHO658OPDQ%DQG6FKLOOLQJ7( 6WDJHVRIHPEU\RQLFGHYHORSPHQWRIWKH]HEUDILVK'HY'\Q /DERUGH-0LORFFR67HPDVGH]RRQRVLV,9=RRQRVLVHQSHFHVGHH[SHULPHQWDFLyQ �(GLFLyQMXQLR,6%1 

/HKPDQQ-'0RFN:DQG:6FKDIHU6ZLPEODGGHULQIHFWLRQRIIDUPHG $WODQWLFVDOPRQ Salmo salar/E\DIXQJXVDFDVHUHSRUW%XOO(XUS$VVR)LVK3DWKRO 



/HVVLQJ03DQG00:DONHU)DWDOSXOPRQDU\LQIHFWLRQGXHWR Mycobacterium fortuitum-&OLQ3DWKRO

 

                            e-version /RP-DQG,'\NRY£3URWR]RDQSDUDVLWHVRIILVKHV(OVHYLHU3UHVV 

/RPDQNLQ99DQG9<D7URILPHQNR&DSLOODULGV1HPDWRGD&DSLOODULLGDHRI IUHVKZDWHUILVKIDXQDRIWKH86657U*HODQ 

/XPVGHQ-69(2VWODQGDQG+:)HUJXVRQ7R[LFLW\RIK\GURJHQSHUR[LGH WRWUHDWH[SHULPHQWDOO\LQGXFHGEDFWHULDOJLOOGLVHDVHLQUDLQERZWURXW-$TXDW$QLPDO +HDOWK



0DLHUGL\DOL$:DQJ//XR</L=(IIHFWRI7DQN6L]HRQ=HEUDILVK%HKDYLRUDQG 3K\VLRORJ\$QLPDOV%DVHO'HFGRLDQL30,' 30&,'30&



0DWWKHZV-/$09%URZQ./DULVRQ-.%LVKRS6WHZDUW-.35RJHUVDQG 0/.HQW Pseudoloma neurophiliaQJQVSDQHZJHQXVDQGVSHFLHVRI 0LFURVSRULGLDIURPWKHFHQWUDOQHUYRXVV\VWHPRIWKH]HEUDILVKDanio rerio).-(XN 0LFURELRO



0L\D]DNDL766.XERWDDQG70L\DVKLWD$+LVWRSDWKRORJLFDOVWXG\RI Pseudomonas fluorescensLQIHFWLRQLQWLODSLD)LVK3DWKRO 

0RRUH-/0$URV.*6WUHXGHO.&&KHQJ)L[DWLRQDQGGHFDOFLILFDWLRQRI DGXOW]HEUDILVKIRUKLVWRORJLFDOLPPXQRF\WRFKHPLFDODQGJHQRW\SLFDQDO\VLV %LR7HFKQLTXHV



0RUDYHF)5HYLVLRQRIFDSLOODULGQHPDWRGHVVXEIDPLO\&DSLOODULLQDHSDUDVLWLF LQILVKHV$FDGHPLDQDWNDGDWHOVWYt&HVNRVORYHQVNpDNDGHPLHYHG3UDKD 

0RUDYHF)-3URNRSLFDQG$96KOLNDVD7KHELRORJ\RIQHPDWRGHVRIWKH IDPLO\&DSLOODULLGDH1HYHX/H0DLUH)ROLD3DUDVLWRO 

0RUDYHF)0*HOQDUDQG-�HKXODNDECapillostrongylodes ancistriVSQ 1HPDWRGD&DSLOODULLGDHDQHZSDWKRJHQLFSDUDVLWHRIDTXDULXPILVKHVLQ(XURSH)ROLD 3DUDVLWRO

 

                            e-version 0XUUD\.1%DXHU-7DOOHQ$0DWWKHZV-/:HVWHUILHOG0DQG9DUJD=0 &KDUDFWHUL]DWLRQDQGPDQDJHPHQWRIDV\PSWRPDWLFP\FREDFWHULXPLQIHFWLRQVDW WKH]HEUDILVKLQWHUQDWLRQDOUHVRXUFHFHQWHU-RXUQDORIWKH$PHULFDQ$VVRFLDWLRQIRU /DERUDWRU\$QLPDO6FLHQFH-$$/$6 

1RJD()LVKGLVHDVHGLDJQRVLVDQGWUHDWPHQW0RVE\(OHFWURQLF3XEOLVKLQJ 6W/RXLV



1RJD()LVKGLVHDVHGLDJQRVLVDQGWUHDWPHQW0RVE\(OHFWURQLF3XEOLVKLQJ 6W/RXLV



1XVEDXP.(0RUULVRQ(( Edwardsiella ictaluriEDFWHUDHPLDHOLFLWV VKHGGLQJRIAeromonas hydrophilaFRPSOH[LQODWHQWO\LQIHFWHGFKDQQHOFDWILVKIctalurus punctatus5DILQHVTXH-)LVK'LV 

3DFN0-%HODN&%RJJV0)LVKPDQDQG:'ULHYHU,QWHVWLQDO FDSLOODULDVLVLQ]HEUDILVK=HEUDILVK6FL0RQW 

3DULNND0+DPPDUHQ00+DUMXOD6.+DOISHQQ\1-2NVDQHQ.(/DKWLQHQ0-3DMXOD(7,LYDQDLQHQ$3HVX05DPHW0 Mycobacterium marinumFDXVHVD ODWHQWLQIHFWLRQWKDWFDQEHUHDFWLYDWHGE\ȖLUUDGLDWLRQLQDGXOW]HEUDILVK3/R63DWKRJ H



3HWWLMRQ//5RXWLQH)LVK'LVHDVH0RQLWRULQJ86'HSDUWPHQWRIWKH,QWHULRU )LVKDQG:LOGOLIH6HUYLFH/HHWRZQ:9



3HWULH+DQVRQ/5RPDQR&/0DFNH\5%.KRVUDYL3+RKQ&0%R\OH&5 (YDOXDWLRQRI]HEUDILVKDanio rerioDVDPRGHOIRUHQWHULFVHSWLFHPLDRIFDWILVK (6&-$TXDW$QLPDO+HDOWK 

3KHOSV1%'DQG$:*RRGZLQ9HUWLFDOWUDQVPLVVLRQRIOvipleistophora ovariae0LFURVSRUDZLWKLQWKHHJJVRIWKHJROGHQVKLQHU-$TXDWF$QLPDO+HDOWK 



 

3OXPE-EdwardsiellaVHSWLFDHPLDV,Q37.:RRDQG':%UXQR e-version HGV Fish Diseases and Disorder9ROSS&$%,QWO3XEO:DOOLQJWRQ2[RQ 8.



3RRUW0-:KLSSV&0:DWUDO9*)RQW:).HQW0/0ROHFXODU FKDUDFWHUL]DWLRQRIDMycobacteriumVSHFLHVLQQRQQDWLYHSRHFLOLLGVLQ+DZDLLXVLQJ'1$ VHTXHQFHV-)LVK'LV



3RVWOHWKZDLW-+DQG7DOERW-=HEUDILVKJHQRPLFV)URPPXWDQWVWRJHQHV 

5DPVD\-0:DWUDO96FKUHFN&%.HQW0/PseudolomaQHXURSKLOLD 0LFURVSRULGLDLQIHFWLRQVLQ]HEUDILVK Danio rerio(IIHFWVRIVWUHVVRQVXUYLYDOJURZWK DQGUHSURGXFWLRQ'LV$TXDW2UJLQSUHVV



5D\PRQG:0.ZRQJ<XVXNH.XPDL6WHYH)3HUU\7KHSK\VLRORJ\RIILVKDWORZ S+WKH]HEUDILVKDVDPRGHOV\VWHP&RPSDUDWLYHSK\VLRORJ\ –$WULEXWHWR&KULV:RRG PDUFK



5LFKHQEDFK.OLQNH++%HREDFKWXQJHQDQILVFKSDWKRJHQHQ$UWHQGHU 1HPDWRGHQJDWWXQJCapillaria=HGHU'LH$TXDULHQXQG7HUUDULHQ]HLWVFKU'DW] 

 . RodrÕíguez,  Novoa, Figueras. ,PPXQHUHVSRQVHRI]HEUDILVKDanio rerioDJDLQVWD QHZO\LVRODWHGEDFWHULDOSDWKRJHQAeromonas hydrophila)LVK 6KHOOILVK,PPXQRORJ\ H



5XELQVWHLQ$/=HEUDILVKIURPGLVHDVHPRGHOLQJWRGUXJGLVFRYHU\&XUU2SLQ'UXJ 'LVFRY'HYHO–



6KDZ5:DQG0/.HQW)LVK0LFURVSRULGLD,Q0:LWWQHUDQG/0:HLVV HGV Microsporidia and Microsporidiosis$P6RF0LFURELRO3UHVVSS 

6KDZ5:0/.HQWDQG0/$GDPVRQ,RGRSKRUWUHDWPHQWLVQRW FRPSOHWHO\HIILFDFLRXVLQSUHYHQWLQJLoma salmonae0LFURVSRULGLDWUDQVPLVVLRQLQ H[SHULPHQWDOO\FKDOOHQJHGFKLQRRNVDOPRQ Oncorhynchus tshawytscha:DOEDXP-

 

)LVK'LV e-version 

6KLK-<35+VXHK</&KDQJet al2VWHRP\HOLWLVDQGWHQRV\QRYLWLVGXH WR Mycobacterium marinumLQDILVKGHDOHU-)RUPRV0HG$VVRF 

6LGGDOO0('60DUWLQ'%ULGJH66'HVVHU'.&RQH7KHGHPLVHRID SK\OXPRISURWLVWVSK\ORJHQ\RIWKH0\[R]RDDQGRWKHUSDUDVLWLFFQLGDULD-3DUDVLWRO 



7RRYH\-3*$5/\QGRQDQG-+'XIIXV,YHUPHFWLQLQKLELWVUHVSLUDWLRQLQ LVRODWHGUDLQERZWURXWOncohynchus mykiss:DOEDXPJLOOWLVVXH%XOO(XUS$VV)LVK 3DWKRO



9DUJD=00XUUD\.1+HDOWKPRQLWRULQJDQGGLVHDVHSUHYHQWLRQDWWKH =HEUDILVK,QWHUQDWLRQDO5HVRXUFH&HQWHU0HWKRGVLQFHOOELRORJ\ 

/RLVH9RQ*HUVGRII-RUJHQVHQ7KHILVKSDUDVLWH,FKWK\RSKWKLULXVPXOWLILOLLV– +RVWLPPXQRORJ\YDFFLQHVDQGQRYHOWUHDWPHQWV)LVK 6KHOOILVK,PPXQRORJ\ 



:DGD6.+DWDL(7DQDNDDQG7.LWDKDUD0L[HGLQIHFWLRQRIDQDFLGIDVW EDFWHULXPDQGDQLPSHUIHFWIXQJXVLQD1DSROHRQILVKCheilinus undulatus-:LOGO'LV 



:DOWPDQ:'6KRWWV(%%OD]HU965HFRYHU\RIEdwardsiella ictaluriIURP GDQLRDanio devario$TXDFXOWXUH



:DOWPDQ:'6KRWWV(%+VX7&%LRFKHPLFDOFKDUDFWHULVWLFV RI Edwardsiella ictaluri$SSO(QYLURQ0LFURELRO 

:HDYHU&-/HXQJ<)6XWHU'0([SUHVVLRQG\QDPLFVRI1$'3+R[LGDVHV GXULQJHDUO\]HEUDILVKGHYHORSPHQW-&RPS1HXURO–&URVV5HI0HGOLQH 

:HLQVWHLQ%06WHPSHO'/'ULHYHU: )LVKPDQ0&*ULGORFN$ ORFDOL]HGKHULWDEOHGHIHFWRIYDVFXODUSDWWHUQLQJLQ]HEUDILVK1DW0HGLFLQH

 

                            e-version :KLSSV&0DQG0/.HQW3RO\PHUDVHFKDLQUHDFWLRQGHWHFWLRQRI Pseudoloma neurophiliaDFRPPRQPLFURVSRULGLDQRI]HEUDILVKDanio rerioUHDUHGLQ UHVHDUFKODERUDWRULHV&RQWHPS7RS/DE$QLP6FL 

:KLSSV&0/LHJJL&:DJQHU50\FREDFWHULRVLVLQ]HEUDILVKFRORQLHV,/$5-



:KLSSV&00RVV/*6LVN'00XUUD\.17RELQ'00RVV-%'HWHFWLRQRI DXWRIOXRUHVFHQWMycobacterim chelonaeLQOLYLQJ]HEUDILVK=HEUDILVK– 

:LOVRQ-0%XQWH50&DUW\$-(YDOXDWLRQRIUDSLGFRROLQJDQGWULFDLQH PHWKDQHVXOIRQDWH06DVPHWKRGVRIHXWKDQDVLDLQ]HEUDILVKDanio rerio-$P $VVRF/DE$QLP6FL1RY30,'30&,'30& 

:LOOLDPVDQG+$-RQHV3DUDVLWLFZRUPVRIILVK7D\ORUDQG)UDQFLV/RQGRQ 



=DOD60KWWSZZZVFLQHZVFRPELRORJ\DUWLFOHKWPO 

 . Zrzavy J, and V Hypša. 2003. Myxozoa,PolypodiumDQGWKHRULJLQRIWKH%LODWHULD The phylogenetic position of “Endocnidozoa” in light of the rediscovery ofBuddenbrockia &ODGLVWLFV

3XEOLVKHU(OLYD3UHVV*OREDO/WG

 

(PDLOLQIR#HOLYDSUHVVFRP e-version

 

$OOULJKWVUHVHUYHG

(OLYD 3UHVV LV DQ LQGHSHQGHQW LQWHUQDWLRQDO SXEOLVKLQJ KRXVH HVWDEOLVKHG IRU WKHSXEOLFDWLRQDQGGLVVHPLQDWLRQRIDFDGHPLFZRUNVZRUOGZLGH7KHFRPSDQ\ SURYLGHVKLJKTXDOLW\DQGSURIHVVLRQDOVHUYLFHWRDOORXUDXWKRUV

 

2XU6HUYLFHV

)UHHRIFKDUJHRSHQPLQGHGHFRIULHQGO\LQQRYDWLRQDO

 

)UHHVWDQGDUGSXEOLVKLQJVHUYLFHV PDQXVFULSWUHYLHZVWHSE\VWHSERRN

 

SUHSDUDWLRQSXEOLFDWLRQGLVWULEXWLRQDQGPDUNHWLQJ e-version 1R ILQDQFLDO ULVN 7KHDXWKRUGRHVQRWKDYHWRSD\DQ\KLGGHQIHHVIRU SXEOLFDWLRQ

(GLWRUV 'HGLFDWHG HGLWRUV ZLOO DVVLVW VWHS E\ VWHS WKURXJK WKH SURMHFWV 0RQH\ SDLG WR WKH DXWKRU IRU HYHU\ ERRN VROG 8S WR  UR\DOWLHV JXDUDQWHHG

,6%1 ,QWHUQDWLRQDO 6WDQGDUG %RRN 1XPEHU :H DVVLJQ D XQLTXH ,6%1WR HYHU\(OLYD3UHVVERRN
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Columna 1: Marcador de peso molecular 100 pb (Biodinami
Columna 2: muestra n® 1; Columna 3: muestra n°2; Columna 4:
muestra n°3; Columna n°5: control positivo Aeromonas hydrophila;
Columna n°6: control negativo
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Columna 1: Marcador de peso molecular 100 pb (Biodinami
Columna 2: control positivo Pseudoloma neurophilia; Columna
3: muestra n°1; Columna 4: muestra n°2; Columna n°5:mu
n°3; Columna n°6: control negativo.
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Columna 1: Marcador de peso molecular 100 pb (Biodinamics)
Columna 2: Muestra n° 1; Columna 3: muestra n°2
Columna 4: muestra n°3; Celumna n°s: control positivo
Mycobacterium spp; Columna n°6: control negaivo
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Columna 1: Marcador de peso molecular 100 pb (Biodinami
Columna 2: muestra n° 1; Columna 3: muestra n°2; Columna 4:
muestra n°3; Columna n°5: conrol positivo Ichthyopthirius
muiltifilis; Columna n°6: control negativo.
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