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Abstract

        
Leptin modulates the hypothalamus-pituitary-thyroid axis and peripheral metabolism of thyroid hormones (THs). We have studied the effect of acute and chronic leptin treatment upon liver mitochondrial glycerol phosphate dehydrogenase activity (mGPD), whose expression and activity are TH dependent. We performed 2 experiments: 1) acute leptin treatment - LepA: adult rats received a single leptin injection (8 μg/100 g BW); 2) chronic leptin treatment - LepC: adult rats received leptin (8 μg/100 g BW) daily, for 6 days. In both experiments, control groups were saline-treated. All rats were sacrificed 2 hours after the last dose. Liver mGPD activity was determined by colorimetric method. Liver D1 activity was measured by the release of 125I from 125I-rT3. Serum hormones were measured by RIA. LepA rats showed higher serum thyroid stimulating hormone (TSH) (+ 64%, p<0.05), free T4 (+ 34%, p<0.05), free T3 (+ 64%, p<0.05), and liver D1 activity (+ 85%, p<0.05), but no change in mGPD activity. Since THs increase mGPD activity, the unchanged level in the acute experiment is suggestive of an inhibitory role of leptin. LepC rats presented lower mGPD activity (-1.7-fold, p<0.05) and higher liver D1 activity (+ 32%, p<0.05), but no alteration in serum TSH and free THs. Our results show that leptin downregulates mGPD activity, mainly when hyperleptinemia is chronic.


      

Key words

leptin - mitochondrial glycerol phosphate dehydrogenase - deiodinase - thyroid hormones - TSH (thyroid stimulating hormone) - rat






References


	
[bookmark: R417-1]1 
              Zhang Y, Proenca R, Maffei M, Barone M, Leopold L, Friedman JM. 
              Positional cloning of the mouse obese gene and its human homologue. 
              Nature. 
              1994; 
              372 
              425-432 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R417-2]2 
              Popovic V, Duntas LH. 
              Leptin TRH and ghrelin: influence on energy homeostasis at rest and during exercise. 
              Horm Metab Res. 
              2005; 
              37 
              533-537 
            





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: R417-3]3 
              Ahima RS, Prabakaran D, Mantzoros C, Qu D, Lowell B, Maratos-Flier E, Flier SJ. 
              Role of leptin in the neuroendocrine response to fasting. 
              Nature. 
              1996; 
              382 
              250-252 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R417-4]4 
              Legradi G, Emerson CH, Ahima RS, Rand WM, Flier JS, Lechan RM. 
              Arcuate nucleus ablation prevents fasting-induced suppression of ProTRH mRNA in the hypothalamic paraventricular nucleus. 
              Neuroendocrinology. 
              1998; 
              68 
              89-97 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R417-5]5 
              Seoane LM, Carro E, Tovar S, Casanueva FF, Dieguez C. 
              Regulation in vivo TSH secretion by leptin. 
              Regul Pept. 
              2000; 
              92 
              25-29 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R417-6]6 
              Ortiga-Carvalho TM, Oliveira KJ, Soares BA, Pazos-Moura CC. 
              Leptin role in the regulation of thyrotropin secretion in fed state - in vivo and in vitro studies. 
              J Endocrinol. 
              2002; 
              174 
              121-125 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R417-7]7 
              Lisboa PC, Passos MCF, Dutra SCP, Bonomo IT, Denolato ATA, Reis AM, Moura EG. 
              Leptin and prolactin, but not corticosterone, modulate body weight and thyroid function in protein-malnourished lactating rats. 
              Horm Metab Res. 
              2006; 
              38 
              295-299 
            





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: R417-8]8 
              Nillni EA, Vaslet C, Harris M, Hollenberg A, Bjorbak C, Flier JS. 
              Leptin regulates prothyrotropin-releasing hormone biosynthesis. Evidence for direct and indirect pathways. 
              J Biol Chem. 
              2000; 
              275 
              36124-36133 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R417-9]9 
              Cusin I, Rouru J, Visser T, Burger AG, Rohner-Jeanrenaud F. 
              Involvement of thyroid hormones in the effect of intracerebroventricular leptin infusion on uncoupling protein-3 expression in rat muscle. 
              Diabetes. 
              2000; 
              49 
              1101-1105 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R417-10]10 
              Lisboa PC, Oliveira KJ, Cabanelas A, Ortiga-Carvalho TM, Pazos-Moura CC. 
              Acute cold exposure, leptin, and somatostatin analog (octreotide) modulate thyroid 5'-deiodinase activity. 
              Am J Physiol Endocrinol Metab. 
              2003; 
              284 
              E1172-E1176 
            





PubMedGoogle Scholar





	
[bookmark: R417-11]11 
              Bianco AC, Kim BW. 
              Deiodinases: implications of the local control of thyroid hormone action. 
              J Clin Invest. 
              2006; 
              116 
              2571-2579 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R417-12]12 
              Lee YP, Lardy HA. 
              Influence of thyroid hormones on L - GPD and other dehydrogenases in various organs of the rat. 
              J Biol Chem. 
              1965; 
              240 
              1427-1436 
            





PubMedGoogle Scholar





	
[bookmark: R417-13]13 
              Müller S, Seitz H J. 
              Cloning of a cDNA for the FAD-linked glycerol-3-phosphate dehydrogenase from rat liver and its regulation by thyroid hormones. 
              Proc Natl Acad Sci USA. 
              1994; 
              25 
              10581-10585 
            





PubMedGoogle Scholar





	
[bookmark: R417-14]14 
              Gong DW, Bi S, Weintraub BD, Reitman M. 
              Rat mitochondrial glycerol-3-phosphate dehydrogenase gene: multiple promoters, high levels in brown adipose tissue, and tissue-specific regulation by thyroid hormone. 
              DNA Cell Biol. 
              1998; 
              17 
              301-309 
            





PubMedGoogle Scholar





	
[bookmark: R417-15]15 
              Koza RA, Kozak UC, Brown LJ, Leiter EIL, MacDonald MJ, Kozak LP. 
              Sequence and tissue-dependent RNA expression of mouse FAD-linked glycerol-3-phosphate dehydrogenase. 
              Arch Biochem Biophys. 
              1996; 
              336 
              97-104 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R417-16]16 
              Dümmler K, Müller S, Seitz HJ. 
              Regulation of adenine nucleotide translocase and glycerol 3-phosphate dehydrogenase expression by thyroid hormones in different rat tissues. 
              Biochem J. 
              1996; 
              317 
              913-918 
            





PubMedGoogle Scholar





	
[bookmark: R417-17]17 
              Patsouris D, Mandard S, Voshol PJ, Escher P, Tan NS, Havekes LM, Koenig W, Marz W, Tafuri S, Wahli W, Muller M, Kersten S. 
              PPARα governs glycerol metabolism. 
              J Clin Invest. 
              2004; 
              114 
              94-103 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R417-18]18 
              Kaplan ML, Leveille GA. 
              Development of lipogenesis and insulin sensitivity in tissues of the ob/ob mouse. 
              Am J Physiol. 
              1981; 
              240 
              E101-E107 
            





PubMedGoogle Scholar





	
[bookmark: R417-19]19 
              Liu YY, Schultz JJ, Brent GA. 
              A thyroid hormone receptor alpha gene mutation (P398 H) is associated with visceral adiposity and impaired catecholamine-stimulated lipolysis in mice. 
              J Biol Chem. 
              2003; 
              278 
              38913-38920 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R417-20]20 
              Escobar-Morreale HF, Escobar del Rey F, Morreale de Escobar G. 
              Thyroid hormones influence serum leptin concentrations in the rat. 
              Endocrinology. 
              1997; 
              138 
              4485-4488 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R417-21]21 
              Yoshida T, Momotani N, Hayashi M, Monkawa T, Ito K, Saruta T. 
              Serum leptin concentrations in patients with thyroid disorders. 
              Clin Endocrinol. 
              1998; 
              48 
              299-302 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R417-22]22 
              Nowak KM, Kaczmarek P, Mackowiak P, Ziolkowska A, Albertin G, Ginda WJ, Trejter M, Nussdorfer GG, Malendowicz LK. 
              Rat thyroid gland expresses the long form of leptin receptors, and leptin stimulates the function of the gland in euthyroid non-fasted animals. 
              Int J Mol Med. 
              2002; 
              9 
              31-34 
            





PubMedGoogle Scholar





	
[bookmark: R417-23]23 
              Isozaki O, Tsushima T, Nozoe Y, Miyakawa M, Takano K. 
              Leptin Regulation of the Thyroids: Negative Regulation on Thyroid Hormone Levels in Euthyroid Subjects and Inhibitory Effects on Iodide Uptake and Na(+)/I(-) Symporter mRNA Expression in Rat FRTL-5 Cells. 
              Endocrinology. 
              2004; 
              51 
              415-423 
            





PubMedGoogle Scholar





	
[bookmark: R417-24]24 
              Rahmouni K, Correia ML, Haynes WG, Mark AL. 
              Obesity-associated hypertension: new insights into mechanisms. 
              Hypertension. 
              2005; 
              45 
              9-14 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R417-25]25 
              Cabanelas A, Lisboa PC, Moura EG, Pazos-Moura CC. 
              Leptin acute modulation of the 5′-deiodinase activities in hypothalamus, pituitary and brown adipose tissue of fed rats. 
              Horm Metab Res. 
              2006; 
              38 
              481-485 
            





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: R417-26]26 
              Kates AL, Himms-Hagen J. 
              Defective cold-induced stimulation of thyroxine 5′-deiodinase in brown adipose tissue of the genetically obese (ob/ob mouse). 
              Biochem Biophys Commun. 
              1985; 
              130 
              188-193 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R417-27]27 
              Diano S, Naftolin F, Goglia F, Horvath TL. 
              Fasting-induced increase in type II iodothyronine deiodinase activity and messenger ribonucleic acid levels is not reversed by thyroxine in the rat hypothalamus. 
              Endocrinology. 
              1998; 
              139 
              2879-2884 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R417-28]28 
              Cettour-Rose P, Burger AG, Meier CA, Visser TJ, Rohner-Jeanrenaud F. 
              Central stimulatory effect of leptin on T3 production is mediated by brown adipose tissue type II deiodinase. 
              Am J Physiol Endocrinol Metab. 
              2002; 
              283 
              E980-E987 
            





PubMedGoogle Scholar





	
[bookmark: R417-29]29 
              Coppola A, Meli R, Diano S. 
              Inverse shift in circulating corticosterone and leptin levels elevates hypothalamic deiodinase type 2 in fasted rats. 
              Endocrinology. 
              2005; 
              146 
              2827-2833 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R417-30]30 
              Zavacki AM, Ying H, Christoffolete MA, Aerts G, So E, Harney JW, Cheng SY, Larsen PR, Bianco AC. 
              Type 1 iodothyronine deiodinase is a sensitive marker of peripheral thyroid status in the mouse. 
              Endocrinology. 
              2005; 
              146 
              1568-1575 
            





PubMedGoogle Scholar





	
[bookmark: R417-31]31 
              Denis RG, Bing C, Brocklehurst S, Harrold JA, Vernon RG, Williams G. 
              Diurnal changes in the hypothalamic neuropeptide and SOCS-3 expression: effects of lactation and relationship with serum leptin and food intake. 
              J Endocrinol. 
              2004; 
              183 
              173-181 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R417-32]32 
              Dostalova I, Kopsky V, Duskova J, Papesova H, Pacak K, Nedvidkova J. 
              Leptin concentration in the abdominal subcutaneous adipose tissue of patients with anorexia nervosa assessed by in vivo microdialysis. 
              Regul Pept. 
              2005; 
              35 
              63-68 
            





PubMedGoogle Scholar








Correspondence


[bookmark: SIG1]Dr. P. C. Lisboa



Departamento de Ciências Fisiológicas - 5° andar




Instituto de Biologia




Universidade do Estado do Rio de Janeiro




Av. 28 de setembro, 87




20551-030 Rio de Janeiro




Brazil




Phone: +55/021/2587 61 34




Fax: +55/021/2587 61 29




Email: pclisboa@uerj.br





Email: patricialisboa@pesquisador.cnpq.br
























  >
  
  

    
  

  
    
      
        


      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

  
    
      ©  Georg Thieme Verlag KG | 
      
      
        Imprint |
        Privacy policy statement |
      
      Smartphone Version
      

      
        Your Current IP Address: 54.221.171.231
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  