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INCRETINE E INTESTINO
Un nuovo organo endocrino

The Duodenum as a Key Player 
in Metabolic Diseases



Incretin effect in healthy individuals

Lancet Diabetes Endocrinol 2016; 4: 525–36
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Incretin effect, calculated 
from insulin or C-peptide 
responses, in studies 
comparing healthy 
individuals with patients 
with Type 2 diabetes

Lancet Diabetes Endocrinol 2016; 4: 525–36



Postprandial GLP-1 levels are decreased in  people with 
IGT and Type 2 diabetes

Toft-Nielsen et al. J Clin Endocrinol Metab. 2001
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Structure and processing of human proglucagon

J Clin Invest. 2017;127(12):4217-4227



The sensory and secretory 
function of the L cell



GLP-1 actions in humans

Beta cells:

Enhances glucose-

dependent insulin 

secretion

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

Liver:

↓ Glucagon reduces 

hepatic glucose output

Alpha cells:

↓ Postprandial

glucagon secretion

Stomach:

Helps regulate 

gastric emptying

GLP-1 secreted upon 

the ingestion of food

Promotes satiety and 

reduces appetite
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DPP-4 
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Il GLP-1 nativo è degradato rapidamente 

dalla DPP-4

T½=1–2 minuti   

MCR=5–10 L/min

MCR=metabolic clearance rate.

Vilsbøll T et al. J Clin Endocrinol Metab. 2003;88:220–224.



I nuovi farmaci che aumentano il GLP-1

GLP-1 Inattivo

GIP Inattivo

DPP-4

t1/2 ~ 1 min

Incretine

•GLP-1 Intatto

•GIP Intatto

•Sitagliptin

•Vildagliptin

•Saxagliptin

•Linagliptin

•Alogliptin

Inibitori DPP-4

Analoghi GLP-1

•Exenatide 

•Liraglutide

•Lixisenatide

•Dulaglutide



Structural modifications of available glucagon-like peptide-1 receptor agonists
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Meta-analysis: A1c Reductions With 
Antihyperglycemic Agents Added to Metformin

Liu SC et al. Diabetes Obes Metab 2012; 14: 810-820
Fujita Y et al. J Diabetes Investig 2014; 5: 265-275
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LEADER Results
% HR reduction in clinical outcomes with Liraglutide vs Placebo 

p=0.007 p=0.02 p=0.003 p=0.001 p=0.01

Marso SP et al. N Engl J Med 2016. DOI: 10.1056/NEJMoa1603827.
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Summary of Reductions in Major 
Adverse Cardiac Events in Recent
GLP-1 RA Trials

JACC VOL. 72, NO. 15, 2018



Direct and Indirect Actions of GLP-1 in the Heart and Blood Vessels

Cell Metabolism 2016



The vascular 
biology of 
GLP-1 action.

Endocrine Reviews, December 2016, 37(6):554–583



Mechanisms Linking GLP-1 to Modulation of 
Inflammation

Cell Metabolism 2016
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N Engl J Med 2015;373:11-22.
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N Engl J Med 2015;373:11-22.



N Engl J Med 2015;373:11-22.



Bodyweight outcomes of treatment with LY3298176 at week 26

Lancet 2018; 392: 2180–93



Secretion of incretin hormones and quantification of the incretin effect 
after different bariatric surgeries for type 2 diabetes

Eff ects on exposure of
intestinal segments to
nutrients

GLP-1

Roux-en-Y
gastric bypass

Duodenum and upper
jejunum exposed to
gastrointestinal secretory
products only; lower small 
intestine (more L cells producing 
GLP-1) exposed to nutrients 
earlier and more extensively than 
without surgery

Significantly
increased
↑↑↑

Significant increase in incretin effect 
(calculated from C-peptide) after
surgery and greatly augmented GLP-
1 response

Vertical
sleeve
gastrectomy

Acceleration of gastric
emptying and more rapid
exposure of the upper gut
to nutrients

Significantly
increased
↑↑

incretin effect improved significantly, 
but not as much as with gastric
bypass

Lancet Diabetes Endocrinol 2016; 4: 525–36



Smits MM, et al. Gut 2016;65:702–711.
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Liraglutide safety and efficacy in patients with non-alcoholic steatohepatitis (LEAN): a 
multicentre, double-blind, randomised, placebo-controlled phase 2 study

Lancet 2016; 387: 679–90



Lancet 2016; 387: 679–90



Smits MM, et al. Gut 2016;65:702–711.



Translational potential of the GLP-1-producing EEC

J Clin Endocrinol Metab 101: 778–786, 2016



CONCLUSIONE E PROSPETTIVE FUTURE

• I GLP1 agonisti sono in grado non solo di migliorare il controllo 
metabolico nel paziente diabetico, ma anche di ridurre il rischio CVD 
con meccanismi indipendenti dall’effetto sulla glicemia e sul peso 
corporeo.

• I GLP1 agonisti a dosaggi elevato sono dei potenti farmaci anti-
obesità.

• I GLP1 agonisti potrebbero essere di beneficio a numerose patologie 
di interesse gastroenterologico, quali la dispepsia, la «dumping 
syndrome», il colon irritabile, le malattie infiammatorie, la sdr
dell’intestino corto, la NASH e patologie colestatiche.
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