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Abstract 

Skeletal muscles (similar to 50% of the body weight) are affected during acute and late sepsis 

and represent one sepsis associate organ dysfunction. Cell membrane changes have been 

proposed to result from a channelopathy of yet unknown cause associated with mitochondrial 

dysfunction and muscle atrophy. We hypothesize that the channelopathy might be explained at 

least in part by the expression of non-selective channels. Here, this possibility was studied in a 

characterized mice model of late sepsis with evident skeletal muscle atrophy induced by cecal 

ligation and puncture (CLP). At day seven after CLP, skeletal myofibers were found to present 

de novo expression (immunofluorescence) of connexins 39, 43, and 45 and P2X7 receptor 

whereas pannexin1 did not show significant changes. These changes were associated with 

increased sarcolemma permeability (similar to 4 fold higher dye uptake assay), similar to 25% 

elevated in intracellular free-Ca2+ thorn concentration (FURA-2), activation of protein 

degradation via ubiquitin proteasome pathway (Murf and Atrogin 1 reactivity), moderate 

reduction in oxygen consumption not explained by changes in levels of relevant respiratory 

proteins, similar to 3 fold decreased mitochondrial membrane potential (MitoTracker Red 

CMXRos) and similar to 4 fold increased mitochondrial superoxide production (MitoSox). Since 

connexin hemichannels and P2X(7) receptors are permeable to ions and small molecules, it is 

likely that they are main protagonists in the channelopathy by reducing the electrochemical 

gradient across the cell membrane resulting in detrimental metabolic changes and muscular 

atrophy. 

Palabras clave 

Palabras clave de autor:Cecal ligature; connexin; connexon; hemichannel; mitochondrial 

dysfunction; muscle waste; P2X(7) receptor; pannexin 

http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=7Bmb2soQPV1r1Tm9nHQ&field=AU&value=Balboa,%20E
javascript:sup_focus('addressWOS:000429484600015-1')
javascript:sup_focus('addressWOS:000429484600015-2')
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=7Bmb2soQPV1r1Tm9nHQ&field=AU&value=Saavedra-Leiva,%20F
javascript:sup_focus('addressWOS:000429484600015-1')
javascript:sup_focus('addressWOS:000429484600015-2')
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=7Bmb2soQPV1r1Tm9nHQ&field=AU&value=Cea,%20LA
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=7Bmb2soQPV1r1Tm9nHQ&field=AU&value=Cea,%20LA
javascript:sup_focus('addressWOS:000429484600015-3')
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=7Bmb2soQPV1r1Tm9nHQ&field=AU&value=Vargas,%20AA
javascript:sup_focus('addressWOS:000429484600015-1')
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=7Bmb2soQPV1r1Tm9nHQ&field=AU&value=Ramirez,%20V
javascript:sup_focus('addressWOS:000429484600015-2')
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=7Bmb2soQPV1r1Tm9nHQ&field=AU&value=Escamilla,%20R
javascript:sup_focus('addressWOS:000429484600015-1')
javascript:sup_focus('addressWOS:000429484600015-4')
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=7Bmb2soQPV1r1Tm9nHQ&field=AU&value=Saez,%20JC
javascript:sup_focus('addressWOS:000429484600015-1')
javascript:sup_focus('addressWOS:000429484600015-4')
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=7Bmb2soQPV1r1Tm9nHQ&field=AU&value=Regueira,%20T
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=7Bmb2soQPV1r1Tm9nHQ&field=AU&value=Regueira,%20T
javascript:sup_focus('addressWOS:000429484600015-2')
javascript:;
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=7Bmb2soQPV1r1Tm9nHQ&field=TS&value=Cecal+ligature&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=7Bmb2soQPV1r1Tm9nHQ&field=TS&value=connexin&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=7Bmb2soQPV1r1Tm9nHQ&field=TS&value=connexon&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=7Bmb2soQPV1r1Tm9nHQ&field=TS&value=hemichannel&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=7Bmb2soQPV1r1Tm9nHQ&field=TS&value=mitochondrial+dysfunction&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=7Bmb2soQPV1r1Tm9nHQ&field=TS&value=mitochondrial+dysfunction&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=7Bmb2soQPV1r1Tm9nHQ&field=TS&value=muscle+waste&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=7Bmb2soQPV1r1Tm9nHQ&field=TS&value=P2X%287%29+receptor&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=7Bmb2soQPV1r1Tm9nHQ&field=TS&value=pannexin&uncondQuotes=true


KeyWords Plus:INTENSIVE-CARE UNIT; MITOCHONDRIAL DYSFUNCTION; CONNEXIN-

43 HEMICHANNELS; CECAL 

LIGATION; ATROPHY; CALCIUM; MODEL; ATP; INFLAMMATION; MULTICENTER 

Información del autor 

Dirección para petición de copias: Regueira, T (autor para petición de copias) 

 

Ctr Pacientes Crit, Clin Condes, Estoril 450, Santiago, Chile. 

Dirección para petición de copias: Saez, JC (autor para petición de copias) 

 

Pontificia Univ Catolica Chile, Dept Physiol, Alameda 340, Santiago, Chile. 

Direcciones: 

 

[ 1 ] Pontificia Univ Catolica Chile, Dept Fisiol, Santiago, Chile 

 

[ 2 ] Ctr Pacientes Crit, Clin Condes, Estoril 450, Santiago, Chile 

 

[ 3 ] Univ Chile, Fac Med, Inst Biomed Sci, Santiago, Chile 

       [ 4 ] Ctr Interdisciplinario Neurociencias Valparaiso, Valparaiso, Chile 

Direcciones de correo electrónico:jsaez@bio.puc.cl; tregueira@g-mail.com 

Financiación 

Entidad financiadora 
Número de 

concesión 

Fondo Nacional de Ciencia y Tecnologia (FONDECYT)  
1141092  
1150291  

FONDECYT  
3160594  
11160739  

CONICYT/PAI  79140023  

ICM-Economia Centro Interdisciplinario de Neurociencias de 
Valparaiso  

P09-022-F  

Ver texto de financiación    

Editorial 

LIPPINCOTT WILLIAMS & WILKINS, TWO COMMERCE SQ, 2001 MARKET ST, 

PHILADELPHIA, PA 19103 USA 

Información de la revista 

 Impact Factor: Journal Citation Reports 

Categorías / Clasificación 

http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=7Bmb2soQPV1r1Tm9nHQ&field=TS&value=INTENSIVE-CARE+UNIT&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=7Bmb2soQPV1r1Tm9nHQ&field=TS&value=MITOCHONDRIAL+DYSFUNCTION&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=7Bmb2soQPV1r1Tm9nHQ&field=TS&value=CONNEXIN-43+HEMICHANNELS&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=7Bmb2soQPV1r1Tm9nHQ&field=TS&value=CONNEXIN-43+HEMICHANNELS&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=7Bmb2soQPV1r1Tm9nHQ&field=TS&value=CECAL+LIGATION&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=7Bmb2soQPV1r1Tm9nHQ&field=TS&value=CECAL+LIGATION&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=7Bmb2soQPV1r1Tm9nHQ&field=TS&value=ATROPHY&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=7Bmb2soQPV1r1Tm9nHQ&field=TS&value=CALCIUM&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=7Bmb2soQPV1r1Tm9nHQ&field=TS&value=MODEL&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=7Bmb2soQPV1r1Tm9nHQ&field=TS&value=ATP&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=7Bmb2soQPV1r1Tm9nHQ&field=TS&value=INFLAMMATION&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=7Bmb2soQPV1r1Tm9nHQ&field=TS&value=MULTICENTER&uncondQuotes=true
mailto:jsaez@bio.puc.cl
mailto:tregueira@g-mail.com
javascript:hide_show('show_fund_blurb',%20'inline');hide_show('show_fund_blurb_link',%20'none');hide_show('hide_fund_blurb_link',%20'inline')
javascript:;
javascript:hide_show('reprint_pref_org_exp_link_1', 'inline');hide_show('show_reprint_pref_org_exp_link_1', 'none');hide_show('hide_reprint_pref_org_exp_link_1', 'inline')
javascript:hide_show('reprint_pref_org_exp_link_2', 'inline');hide_show('show_reprint_pref_org_exp_link_2', 'none');hide_show('hide_reprint_pref_org_exp_link_2', 'inline')
javascript:hide_show('research_pref_org_exp_link_1', 'inline');hide_show('show_research_pref_org_exp_link_1', 'none');hide_show('hide_research_pref_org_exp_link_1', 'inline')
javascript:hide_show('research_pref_org_exp_link_2', 'inline');hide_show('show_research_pref_org_exp_link_2', 'none');hide_show('hide_research_pref_org_exp_link_2', 'inline')
javascript:hide_show('research_pref_org_exp_link_3', 'inline');hide_show('show_research_pref_org_exp_link_3', 'none');hide_show('hide_research_pref_org_exp_link_3', 'inline')


Áreas de investigación:General & Internal Medicine; Hematology; Surgery; Cardiovascular 

System & Cardiology 

Categorías de Web of Science:Critical Care Medicine; Hematology; Surgery; Peripheral 

Vascular Disease 

Información del documento 

Idioma:English 

Número de acceso: WOS:000429484600015 

ID de PubMed: 28562477 

ISSN: 1073-2322 

eISSN: 1540-0514 

 


