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Novel Therapeutic 

Approach— 

Restoring the Loss 

of Incretin 

Effect in Diabetes 



INCRETINS 

• The incretins are gut hormones that work 

to increase insulin secretion  

• Two main incretin hormones in humans. 

– GIP (glucose-dependent insulinotropic 

peptide; also known as gastric inhibitory 

peptide)   

– GLP-1 (glucagon-like peptide-1).  









Reduced Incretin Effect in Type 2 

Diabetic Patients 
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Nauck M, et al. Diabetologia. 1986;29:46-52. 

Incretin 

effect 



GLP-1 Effects in Humans: Understanding  

the Glucoregulatory Role of Incretins 

Promotes satiety and  

reduces appetite 

Beta cells: 

Enhances glucose-

dependent insulin 

secretion 

Adapted from Flint A, et al. J Clin Invest. 1998;101:515-520.; Adapted from Larsson H, et al. Acta Physiol Scand. 1997;160:413-422.; 
Adapted from Nauck MA, et al. Diabetologia. 1996;39:1546-1553.; Adapted from Drucker DJ. Diabetes. 1998;47:159-169. 

Liver: 

 ↓ Glucagon reduces 

hepatic glucose output 

Alpha cells: 

↓ Postprandial 

glucagon secretion 

Stomach: 

 Slows gastric 

emptying 

GLP-1 secreted upon 

the ingestion of food

http://www.epccs.eu/mainfiles/diabetes/2008/intermediatecare/Exenatide MASTER/References/flint_sllide 7.pdf
http://www.epccs.eu/mainfiles/diabetes/2008/intermediatecare/Exenatide MASTER/References/larsson_slide 7.pdf
http://www.epccs.eu/mainfiles/diabetes/2008/intermediatecare/Exenatide MASTER/References/nauck_1996 slide 7.pdf
http://www.epccs.eu/mainfiles/diabetes/2008/intermediatecare/Exenatide MASTER/References/drucker_1998 slide 7.pdf










Adapted from Deacon CF, et al. Diabetes. 1995;44:1126-1131. 

GLP-1 Secretion and 

Inactivation by DPP-4 

GLP-1 
inactive 

(>80% of pool) 

Active 
GLP-1 

Meal 

DPP-4 

Intestinal 
GLP-1  
release 

GLP-1 t½ = 1 to 2 min 

GLP-1 = glucagon-like peptide–1; DPP-4 = dipeptidyl-peptidase–4 

DPP-4 

inhibitor 





Structure of native GLP-1 and 

two GLP-1 analogues 
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Development of Exenatide: an incretin mimetic 

• Synthetic version of salivary protein found in           

the Gila monster1 

• More than 50% overlap with human GLP-11 

– Binds GLP-1 receptors on β-cells (in vitro)2 

– Resistant to DPP-IV inactivation3 

1Eng J, et al. J Biol Chem 1992;267:7402–7405; Adapted from 2Nielsen LL, et al. Regul Pept 2004;117:77–88;  
3Drucker DJ. Diabetes Care 2003;26:2929–2940; 4Calara F, et al. Clin Ther 2005;27:210–215. 

■  Following injection, exenatide is measurable in plasma for up to 10 hours4 

Site of DPP-IV Inactivation2,3 

Exenatide 
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Exenatide (Byetta) 

♦ Synthetic exendin-4 

♦ In clinical studies, exenatide exhibited actions 

that are similar to those of GLP-1: 

♦ Stimulation of insulin secretion only when 

blood glucose concentrations are elevated 

♦ Suppression of postprandial glucagon 

secretion 

♦ Slowing of gastric emptying 



Exenatide 

(Byetta) 

♦ Pen prefill- one month’s supply 

♦ Given bid, 30-60 minutes prior to meal (250 cal) 

♦ Nausea experienced by almost all initially, typically 

remits within days 

♦ Start at 5 mcg BID, then increase to 10 mcg BID after 1 

month 

♦ Current indication: failing SFU, metformin, or both 

♦ Pancreatitis warning 









LEAD covers the continuum of T2D care, 

compared with standard treatments 

Diet/exercise 

Start an oral agent 

Add another  
oral agent 

Add a third oral 
or start insulin 

Liraglutide  
monotherapy vs. SU 
LEAD 3 

Liraglutide+MET vs.  
SU+MET  
LEAD 2 

Liraglutide+SU vs.  
TZD+ SU  
LEAD 1 

Liraglutide+MET+TZD 
vs. MET+TZD 
LEAD 4 

Liraglutide+MET+SU  
vs. glargine+MET+SU 
LEAD 5 

Liraglutide+MET and/or SU  
vs. exenatide+MET and/or SU 
LEAD 6   

LEAD: Liraglutide Effect and Action in Diabetes. All studies 26 weeks’ duration (LEAD 3=52 weeks); all RCT; Marre M, et al. Diabetic Medicine 
2009; 10.1111/j.1464-5491.2009.02666.x (LEAD-1); Nauck MA, et al. Diabetes Care 2009; 32; 84–90 (LEAD-2); Garber A, et al. Lancet 2008; 
DOI: 10.1015/S0140-6736(08)61246-5 (LEAD-3); Zinman B, et al. Diabetologia 2008; 51 (Suppl. 1): S359 (Abstract 898) (LEAD-4); Russell-
Jones et al. Diabetes 2008;57(Suppl. 1):A159 (LEAD-5); Blonde L, et al. Can J Diabetes 2008; 32 (Suppl.): Abstract 107 (LEAD-6) 
 



















T2D Subjects With Inadequate 

Glycemic Control on Metformin  



























Thanks… 

 


