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Resumen 

Thyroid hormone (3,3', 5-triiodothyronine, T-3) accelerates energy metabolism in the liver 

through mechanisms involving upregulation of AMP-activated protein kinase (AMPK). This 

study aims to assess the influence of T-3 on the expression of the scaffold proteins beta-

Klotho, fibroblast growth factor receptor substrate 2 alpha (FRS2 alpha), and Sestrin2 in 

relation to FGF21-AMPK signaling. Male Sprague-Dawley rats were given 0.1 mg T-3/kg or 

hormone vehicle (controls) and studies were done 24 h after treatment. These include 

measurements of the mRNA expression (qPCR) of hepatic beta-Klotho, FGF21, FGF21 

receptor-1 (FGFR1), extracellular-signal-regulated kinase 1/2 (ERK1/2), FRS2 alpha, 

ribosomal S6 kinase-1 (RSK1), liver kinase B1 (LKB1), AMPK, and Sestrin2. Also, protein 

levels of FGF21, FGFR1 (ELISA), and ERK1/2 (Western blot) were measured. T-3 elicited a 

calorigenic response with higher hepatic mRNA expression of beta-Klotho, FRS2 alpha, and 

FGF21, increased serum FGF21, without changes in liver FGFR1 mRNA and its plasma levels. 

In addition, T-3 enhanced ERK1/2 phosphorylation and the mRNA expression of ERK1/2, 

RSK1, LKB1, AMPK, and Sestrin2. T-3 administration enhances liver FGF21-AMPK signaling 

involving upregulation of the scaffold proteins beta-Klotho, FRS2 alpha, and Sestrin2. beta-

Klotho and FRS2 induction favours the operation of the FGF21-FGFR1-beta-Klotho complex 

as evidenced by the enhancement in ERK1/2 phosphorylation, whereas that of Sestrin2 

recruits LKB1 to achieved AMPK activation, thus supporting a higher energy expenditure 

condition that may be desirable in some metabolic disorders 

Palabras clave 

Palabras clave de autor:thyroid hormone; liver; beta-Klotho; Sestrin2; FGF21-AMPK signaling 

KeyWords Plus:GROWTH-FACTOR 21; UP-REGULATION; PPAR-

ALPHA; METABOLISM; ACTIVATION; PATHWAY 

http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=8AahJL7jAvPbRbvR3gn&field=AU&value=Videla,%20LA
http://apps.webofknowledge.com/InboundService.do?customersID=Alerting&mode=FullRecord&IsProductCode=Yes&product=WOS&Init=Yes&Func=Frame&DestFail=http%3A%2F%2Fwww.webofknowledge.com&action=retrieve&SrcApp=Alerting&SrcAuth=Alerting&SID=8AahJL7jAvPbRbvR3gn&UT=WOS%3A000427165600007#addressWOS:000427165600007-1
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=8AahJL7jAvPbRbvR3gn&field=AU&value=Vargas,%20R
http://apps.webofknowledge.com/InboundService.do?customersID=Alerting&mode=FullRecord&IsProductCode=Yes&product=WOS&Init=Yes&Func=Frame&DestFail=http%3A%2F%2Fwww.webofknowledge.com&action=retrieve&SrcApp=Alerting&SrcAuth=Alerting&SID=8AahJL7jAvPbRbvR3gn&UT=WOS%3A000427165600007#addressWOS:000427165600007-1
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=8AahJL7jAvPbRbvR3gn&field=AU&value=Riquelme,%20B
http://apps.webofknowledge.com/InboundService.do?customersID=Alerting&mode=FullRecord&IsProductCode=Yes&product=WOS&Init=Yes&Func=Frame&DestFail=http%3A%2F%2Fwww.webofknowledge.com&action=retrieve&SrcApp=Alerting&SrcAuth=Alerting&SID=8AahJL7jAvPbRbvR3gn&UT=WOS%3A000427165600007#addressWOS:000427165600007-1
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=8AahJL7jAvPbRbvR3gn&field=AU&value=Fernandez,%20J
http://apps.webofknowledge.com/InboundService.do?customersID=Alerting&mode=FullRecord&IsProductCode=Yes&product=WOS&Init=Yes&Func=Frame&DestFail=http%3A%2F%2Fwww.webofknowledge.com&action=retrieve&SrcApp=Alerting&SrcAuth=Alerting&SID=8AahJL7jAvPbRbvR3gn&UT=WOS%3A000427165600007#addressWOS:000427165600007-1
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=8AahJL7jAvPbRbvR3gn&field=AU&value=Fernandez,%20V
http://apps.webofknowledge.com/InboundService.do?customersID=Alerting&mode=FullRecord&IsProductCode=Yes&product=WOS&Init=Yes&Func=Frame&DestFail=http%3A%2F%2Fwww.webofknowledge.com&action=retrieve&SrcApp=Alerting&SrcAuth=Alerting&SID=8AahJL7jAvPbRbvR3gn&UT=WOS%3A000427165600007#addressWOS:000427165600007-1
javascript:;
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=8AahJL7jAvPbRbvR3gn&field=TS&value=thyroid+hormone&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=8AahJL7jAvPbRbvR3gn&field=TS&value=liver&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=8AahJL7jAvPbRbvR3gn&field=TS&value=beta-Klotho&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=8AahJL7jAvPbRbvR3gn&field=TS&value=Sestrin2&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=8AahJL7jAvPbRbvR3gn&field=TS&value=FGF21-AMPK+signaling&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=8AahJL7jAvPbRbvR3gn&field=TS&value=GROWTH-FACTOR+21&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=8AahJL7jAvPbRbvR3gn&field=TS&value=UP-REGULATION&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=8AahJL7jAvPbRbvR3gn&field=TS&value=PPAR-ALPHA&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=8AahJL7jAvPbRbvR3gn&field=TS&value=PPAR-ALPHA&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=8AahJL7jAvPbRbvR3gn&field=TS&value=METABOLISM&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=8AahJL7jAvPbRbvR3gn&field=TS&value=ACTIVATION&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=8AahJL7jAvPbRbvR3gn&field=TS&value=PATHWAY&uncondQuotes=true


Información del autor 

Dirección para petición de copias: Fernandez, V (autor para petición de copias) 

 

Univ Chile, Inst Biomed Sci, Mol & Clin Pharmacol Program, Fac Med, Santiago, Chile. 

Direcciones: 

 

[ 1 ] Univ Chile, Inst Biomed Sci, Mol & Clin Pharmacol Program, Fac Med, Santiago, Chile 

Direcciones de correo electrónico:vfernand@med.uchile.cl 

Financiación 

Entidad financiadora 
Número de 

concesión 

National Fund for Scientific & Technological Development 
(FONDECYT), Chile  

1150104  

Ver texto de financiación    

Editorial 

JOHANN AMBROSIUS BARTH VERLAG MEDIZINVERLAGE HEIDELBERG GMBH, 

RUEDIGERSTR 14, D-70469 STUTTGART, GERMANY 

Información de la revista 

 Impact Factor: Journal Citation Reports 

Categorías / Clasificación 

Áreas de investigación:Endocrinology & Metabolism 

Categorías de Web of Science:Endocrinology & Metabolism 

Información del documento 

Idioma:English 

Número de acceso: WOS:000427165600007 

ID de PubMed: 28895643 

ISSN: 0947-7349 

eISSN: 1439-3646 

 

mailto:vfernand@med.uchile.cl
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('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')

