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GLP-1 
• GLP-1 é normalmente produzido pelas células 

neuroendócrinas L da mucosa intestinal 
• Sua secreção é estimulada por nutrientes (pós 

prandial) 
• Estimula a secreção de insulina e inibe a de 

glucagon 
• São ações glicose-dependentes e só ocorrem na 

hiperglicemia 
• Efeito incretina: glicose V.O. estimula 60% mais 

a secreção de insulina do que por via E.V. 
 



GLP-1 

• Ajuda no controle da glicemia pós prandial e de 
jejum 

• Encontra-se em níveis diminuídos no DM2 
• O aumento desta substância em indivíduos com 

DM2 proporciona correção da hiperglicemia 
 



GLP-1 

• Todas essas informações motivaram a criação de 
uma nova alternativa para o tratamento do DM 

• Problema: o GLP-1 nativo tem vida média muito 
curta (<3 min.), pois é degradado pela DPP-IV 

• Estratégias:  
▫ Agonistas do GLP-1 
▫ Análogos do GLP-1 resistentes à DPP-IV 
▫ Inibidores do DPP-IV 
 



Incretinomiméticos 



Indicações e uso clínico 

• Brasil: 
▫ Agonista do receptor de GLP-1 exenatide (Byetta®, 

Eli Lilly Pharmaceuticals) 
▫ Análogo do GLP-1 Liraglutide (Victoza®, Novo 

Nordisk) 
 



Exenatida (Byetta®, Eli Lilly) 

• Exendina-4 é um composto natural encontrado 
na glândula salivar do lagarto Heloderma 
suspectum (Monstro de Gila) 

• Resistente à ação da DPP-IV de mamíferos 
(meia vida de 3,5 horas) 
 



Exenatida (Byetta®, Eli Lilly) 

Tem ações glico-regulatórias semelhantes ao GLP-1: 
• Retardo do esvaziamento gástrico 
• Indução de saciedade alimentar 
• Restaura primeira fase de secreção de insulina 

(normalmente está diminuída no DM2) 
• Diminui HbA1C em torno de 1% 
• Diminui glicemia de jejum 
• Diminui excursões glicêmicas pós prandiais 



Exenatida (Byetta®, Eli Lilly) 

• Perda de peso 
• Estimula proliferação e melhora ação de células 

beta pancreáticas 
 

• Não usar: 
▫ Após refeições 
▫ Pacientes com função renal comprometida (TFG < 

30) 



Liraglutide (Victoza®, Novo Nordisk) 

• Molécula do GLP-1 modificada (levando a uma 
meia vida mais longa) 

• Pode ser utilizada com apenas uma injeção 
subcutânea ao dia 

• Diminui HbA1C em 0,9-1,1% 
• Perda de peso e diminuição da PA semelhante à 

da Exenatida 
• Anticorpos anti-liraglutide ocorre em 8,6% dos 

pacientes, contra os 40% da Exenatida 
• Efeitos colaterais semelhantes 



Considerações práticas para o uso de 
incretinomiméticos 
• Não substituem a insulina, portanto deve-se 

diminuir a dose desta gradualmente 
• No uso combinado com sulfoniluréias se a 

A1C<9% diminuir a dose desta última em 50% 
• Náuseas tendem a diminuir em intensidade e 

frequência 
• Pode alterar absorção de outras medicações, 

portanto é conveniente tomar medicações orais 
uma hora antes da injeção 
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Presentation Notes
Os diferentes ADOs possuem diversos mecanismos de ação que culminam com a redução da hiperglicemia.
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Ação do GLP-1 sobre mecanismos 
fisiopatológicos do DM2 
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Presentation Notes
The primary metabolic defects of T2DM are heightened insulin demand and deficient insulin supply, and another contributing factor is uncompensated glucose influx.Many of these specific problems are addressed by one or another existing class of oral antihyperglycemic drugs, each of which has distinctive mechanisms.1α-Glucosidase inhibitors moderate glucose influx by delaying intestinal carbohydrate absorption, thereby mitigating postprandial glucose excursions.1 The utility of these agents depends in part on proper dietary compliance and is more effective in populations whose diet does not consist of highly processed foods. The widespread use of these agents in Japan and Spain is an excellent example of their utility in populations where a rice and fish diet is prevalent. Thiazolidinediones (TZDs) work primarily by enhancing both basal and insulin-mediated suppression of HGP and to some extent by augmenting insulin-stimulated muscle glucose utilization.2Metformin (of the biguanide drug class) lowers glucose levels, chiefly by reducing HGP.1Exogenous insulin substitutes for faltering acute β-cell function.Sulfonylureas lower the glucose threshold for triggering β-cell insulin release.1Glinides resemble sulfonylureas in enhancing acute β-cell function. Their short metabolic half-lives enable them to produce brief, episodic stimulation of insulin secretion.1 Of the glinides, nateglinide is rapidly reversible, whereas repaglinide is not.Inappropriate glucagon secretion—a significant metabolic defect in T2DM3—is not addressed by current oral drugs.In addition, no current oral drug has shown effects on chronic β-cell function so as to modify the progression of T2DM.1. Inzucchi SE. Oral antihyperglycemic therapy of type 2 diabetes: scientific review. JAMA. 2002;287-360-372.2. DeFronzo RA. Impaired glucose tolerance: do pharmacological therapies correct the underlying metabolic disturbance? Br J Diabetes Vasc Dis 2003;3(suppl 1):S24-S40. 3. Muller WA, Faloona GR, Aguilar-Parada E, Unger RH. Abnormal alpha-cell function in diabetes. Response to carbohydrate and protein ingestion. N Engl J Med. 1970;283:109-115. 



Secreção e inativação do GLP-1 

Secreção 
GLP-1 

GLP-1 (9-36) 
inativo 

GLP-1 (7-36) 
ativo 

Adaptado de  Deacon CF. Diabetes 1995;44 (9): 1126 

t1/2 = 1 a 2 min 

DPP-4 
DPP-4 = Dipeptidyl peptidase IV 
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Presentation Notes
Released by intestinal L-cells in response to ingested food (upper left), GLP-1 is rapidly and extensively inactivated (lower right).1 The kinetics of the inactivation process were explored in 8 healthy subjects and 8 T2DM patients,2 to all of whom the active amide GLP-1 (7-36) was administered subcutaneously or intravenously.In all instances, the active amide was rapidly attacked at its N-terminal by dipeptidyl-peptidase–4 (DPP-4), leaving the inactive metabolite GLP-1 (9-36) and giving the active amide a half-life of only 1 to 2 minutes.DPP-4 is a ubiquitous enzyme that circulates freely in plasma, exists at the surface of endothelial cells, and rapidly inactivates several biologically active peptides.1. Kieffer TJ, McIntosh CH, Pederson RA. Degradation of glucose-dependent insulinotropic polypeptide and truncated glucagon-like peptide 1 in vitro and in vivo by dipeptidyl peptidase IV. Endocrinology. 1995;136:3585-3596.2. Deacon CF, Nauck MA, Toft-Nielsen M, Pridal L, Willms B, Holst JJ. Both subcutaneously and intravenously administered glucagon-like peptide I are rapidly degraded from the NH2-terminus in type II diabetic patients and in healthy subjects. Diabetes. 1995;44:1126-1131.In addition to the properties which directly control glucose levels acutely, GLP-1 also possesses properties which influence the longterm control of glucose levels. It maintains good beta-cell function, promotes, insulin biosynthesis and also promotes the maturation of precursor cells in the pancreatic ducts into beta-cells thus maintaining an adequate mass of functioning beta-cells. The contribution of these properties to overall glycemic control is less well defined than the acute properties on the previous slide.Inhibition of DPP-4 by a drug designed to be highly selective and orally active may enable endogenous GLP-1 to avoid inactivation, augment the deficient incretin response seen in T2DM, and improve metabolic control across the multiple defects associated with the disorder.Such hopes were the impetus for an exploratory trial1 in which 12 healthy persons fasted overnight and then ate a standardized breakfast 30 minutes after receiving single oral doses of placebo or the active drug NVP-DPP728. The active drug increased the subjects’ plasma levels of prandial active GLP-1, with concomitant reduction in prandial glucose exposure. These findings, reported in 2000, were the first to provide direct evidence that inhibition of DPP-4 could be a viable pharmacological approach for potentiating the activity of endogenous GLP-1 in humans.11. Rothenberg P, Kalbag J, Smith H, et al. Treatment with a DPP-IV inhibitor, NVP-DPP728, increases prandial intact GLP-1 levels and reduces glucose exposure in humans [abstract]. Diabetes. 2000;49(suppl 1):A39. Abstract 160-OR.In addition to the properties which directly control glucose levels acutely, GLP-1 also possesses properties which influence the longterm control of glucose levels. It maintains good beta-cell function, promotes, insulin biosynthesis and also promotes the maturation of precursor cells in the pancreatic ducts into beta-cells thus maintaining an adequate mass of functioning beta-cells. The contribution of these properties to overall glycemic control is less well defined than the acute properties on the previous slide.



Análogos de incretinas: resistentes à ação da 
DPP-4 

Maior tempo 
na circulação 

Análogos do 
GLP-1 

l Análogos do GLP-1 
l Exenatide-4 
l Liraglutide 

l Característica: produto peptídico (injetável) 
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Inhibition of DPP-4 by a drug designed to be highly selective and orally active may enable endogenous GLP-1 to avoid inactivation, augment the deficient incretin response seen in T2DM, and improve metabolic control across the multiple defects associated with the disorder.Such hopes were the impetus for an exploratory trial1 in which 12 healthy persons fasted overnight and then ate a standardized breakfast 30 minutes after receiving single oral doses of placebo or the active drug NVP-DPP728. The active drug increased the subjects’ plasma levels of prandial active GLP-1, with concomitant reduction in prandial glucose exposure. These findings, reported in 2000, were the first to provide direct evidence that inhibition of DPP-4 could be a viable pharmacologic approach for potentiating the activity of endogenous GLP-1 in humans.1Reference1. Rothenberg P, Kalbag J, Smith H, et al. Treatment with a DPP-IV inhibitor, NVP-DPP728, increases prandial intact GLP-1  levels and reduces glucose exposure in humans [abstract]. Diabetes. 2000;49(suppl 1):A39. Abstract 160-OR.



GLP-1 = Glucagon-Like Peptide-1; DPP-4= Dipeptidyl Peptidase-4 
Ahrén B. Expert Opin Invest Drugs 2006; 15(4):431-442 

Inibição da DPP-4 aumenta GLP-1 ativo no 
plasma 

GLP-1 
inativo 
(>80%) 

GLP-1 
ativo 

Liberação 
GLP-1  GLP-1 t½ = 1 to 2 min 
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Inhibition of DPP-4 by a drug designed to be highly selective and orally active may enable endogenous GLP-1 to avoid inactivation, augment the deficient incretin response seen in T2DM, and improve metabolic control across the multiple defects associated with the disorder.Such hopes were the impetus for an exploratory trial1 in which 12 healthy persons fasted overnight and then ate a standardized breakfast 30 minutes after receiving single oral doses of placebo or the active drug NVP-DPP728. The active drug increased the subjects’ plasma levels of prandial active GLP-1, with concomitant reduction in prandial glucose exposure. These findings, reported in 2000, were the first to provide direct evidence that inhibition of DPP-4 could be a viable pharmacologic approach for potentiating the activity of endogenous GLP-1 in humans.1Reference1. Rothenberg P, Kalbag J, Smith H, et al. Treatment with a DPP-IV inhibitor, NVP-DPP728, increases prandial intact GLP-1  levels and reduces glucose exposure in humans [abstract]. Diabetes. 2000;49(suppl 1):A39. Abstract 160-OR.



INIBIDORES DA DPP4 
SITAGLIPTINA - JANÚVIA 
 
VILDAGLIPTINA – 
GALVUS/JAURA  
 
SAXAGLIPTINA - ONGLYZA 
 
LINAGLIPTINA - TRYENTA 



Obrigado! 
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