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7-Year Incidence of Fatal and Nonfatal MI
In this study of 1,373 nondiabetic and 1,059 diabetic subjects, the 7-year incidence of fatal and nonfatal myocardial infarction (MI) was examined to determine whether patients with diabetes who have not had MI should be treated as aggressively for cardiovascular (CV) risk factors as patients who have had MIs. In both diabetic and non-diabetic subjects, a history of MI at baseline was significantly associated with an increased incidence of MI during 7 years of follow-up. These data suggest that diabetic patients without previous MI have the same risk of MI as non-diabetic patients with previous MI.

Reference:
Haffner SM, Lehto S, Ronnemaa T, Pyorala K, Laakso M. Mortality from coronary heart disease in subjects with type 2 diabetes and in nondiabetic subjects with and without prior myocardial infarction. N Engl J Med. 1998;339(4):229-234.
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Slide 16.  Diabetes Increases Risk of Coronary Plaque Disruption and Thrombosis: Cause of Myocardial Infarction
This slide depicts the factors that participate in the causation of myocardial infarction.  Diabetes increases plaque formation with the development of a vulnerable plaque prone to disruption.  The increased sympathetic tone due to autonomic neuropathy in diabetic patients may predispose the patient to plaque disruption.  Patients with diabetes have increased platelet aggregation and are prothrombotic because of an increase in clotting factors and fibrinogen.  Elevated levels of plasminogen activator inhibitor 1 (PAI-1) create a setting for clot formation on the basis of impaired fibrinolysis.  These factors conspiring together increase the risk for thrombosis should coronary plaque disruption occur.

Keywords:  diabetes, plaque, rupture, thrombosis
Slide type:  diagram
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Impact of Diabetes on Cardiovascular Mortality in MRFIT
A total of 347,978 men screened for the Multiple Risk Factor Intervention Trial (MRFIT) were studied to assess predictors of cardiovascular disease (CVD) mortality among men with and without diabetes, and to assess the effect of diabetes on CVD death. Participants were 35 to 57 years old. The outcome measure was CVD mortality. To evaluate the effects of 3 CV risk factors, serum cholesterol, systolic blood pressure, and reported number of cigarettes smoked per day, participants were grouped into 8 strata for comparison: level of serum cholesterol <200 or 200 mg/dL; SBP <120 or 120 mmHg, and also <140 and 140 mmHg; and cigarette use or no cigarette use. CVD death rates for those with and without diabetes were compared according to the presence of 1, 2, or 3 of these risk factors. The relative risk for CVD death in participants with none of the risk factors was 5.10 for diabetics compared to nondiabetics. With all 3 risk factors, the relative risk for CVD death was 2.64 for diabetics compared to nondiabetics.

Reference:
Stamler J, Vaccaro O, Neaton JD, Wentworth D. Diabetes, other risk factors, and 12-yr cardiovascular mortality for men screened in the Multiple Risk Factor Intervention Trial. Diabetes Care. 1993;16(2):434-444.
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Framingham Heart Study CVD Events in Diabetics
There was a strong association between diabetes and cardiovascular risk factors in the Framingham Heart Study. This figure depicts the age-adjusted annual relative risk of vascular disease endpoints over 30 years of follow-up in men and women 35 to 64 years old.  Compared to the nondiabetics in the cohort, diabetic women and men had age-adjusted risks for cardiac failure, coronary heart disease (CHD), intermittent claudication and total CVD that were very significantly greater (P <0.01) whereas the relative risk for stroke was significant (P<0.05) only for diabetic women.  Except for stroke risk, the relative risk of having any of the other CVD events was greater in diabetic women compared to nondiabetic women than in diabetic men compared to nondiabetic men.

Reference:
Wilson PWF, Kannel WB. Epidemiology of Hyperglycemia and Atherosclerosis. In: Ruderman N, Williamson J, Brownlee M, eds. Hyperglycemia, Diabetes, and Vascular Disease. New York: Oxford University Press; 1992:21-29.
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DISCUSSION
The development of type 2 diabetes involves defects in multiple organ systems which can be exacerbated by a number of factors, including diet and lifestyle, genetic causes, and dysregulation of lipid and carbohydrate metabolism.
Initially, insulin resistance is associated with hyperinsulinaemia and normal glucose tolerance. 
β-cell dysfunction manifests as impaired insulin production and failure to secrete sufficient insulin to compensate for insulin resistance.
Eventually, demand for insulin outweighs β-cell capacity, leading to impaired glucose tolerance, escalating hyperglycaemia, and progression to type 2 diabetes.
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DISCUSSION
In contrast to normal insulin release in response to intravenous glucose, there is essentially no first phase insulin response in subjects with type 2 diabetes.

BACKGROUND
This slide represents acute insulin response to intravenous glucose (20 g) in weight and gender-matched subjects (with diabetes, n=15; without diabetes, n=18).
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HDL-C = high-density lipoprotein cholesterol; ESRD = end-stage renal disease.
Adapted from Brown WV. Diabetes Obes Metab. 2000;2(suppl 2):S11-S18.
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DISCUSSION
Data suggest that the onset of -cell dysfunction may begin years before the development of hyperglycaemia. -cell function may have already declined by 50% at time diabetes is diagnosed.
The extent of -cell function remaining is critical because -cell function continues to decline at a rate of approximately 6% per year after diagnosis.

BACKGROUND
The figure is based on 6-year follow-up from the UKPDS.
The rate in decline of -cell function was progressive despite diet, sulphonylurea, or metformin therapy.
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1. American Diabetes Association. Diabetes Care 2006;29(suppl 1):S4-S42.

2. American Diabetes Association. Diabetes Care 2006;29(suppl 1):S43-8.

3. American Association of Clinical Endocrinologists. Endocr Pract 2002;8(suppl 1):40-82.

4. International Diabetes Federation. Global Guideline for Type 2 Diabetes. Brussels: International Diabetes Federation, 2005.
http://www.idf.org/webdata/docs/IDF%20GGT2D.pdf.

5. Nathan D. et al. Diabetologia 2006;49:1711-21.
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Ο πλέον πρόσφατος στόχος της HbA1c που όρισε η Αμερικανική Διαβητολογική Εταιρεία (ADA) είναι <7%, με σκοπό την επαναφορά της HbA1c κατά το δυνατόν πλησιέστερα στις φυσιολογικές τιμές (<6%) χωρίς σημαντική υπογλυκαιμία.1 
Σύμφωνα με τις κατευθυντήριες οδηγίες της ADA και της Ευρωπαϊκής Εταιρείας για τη Μελέτη του Διαβήτη (EASD), μία τιμή HbA1c ≥7% θα πρέπει να επιβάλλει την έναρξη ή την αναπροσαρμογή τη θεραπείας. Ο στόχος της θεραπείας θα πρέπει να είναι η επίτευξη μιας τιμής HbA1cκατά το δυνατόν πλησιέστερης στο μη διαβητικό εύρος (6%) ή μία κατ' ελάχιστον μείωση της HbA1c έως <7%.2
Ωστόσο, η ADA και οι ADA/EASD αναγνωρίζουν ότι αυτός ο στόχος δεν είναι κατάλληλος ή πρακτικός για ορισμένους ασθενείς και επιβάλλει μία εκτίμηση των ενδεχόμενων κινδύνων και των ενδεχόμενων οφελών ενός εντατικοποιημένου σχήματος για κάθε μεμονωμένο ασθενή.2

Βιβλιογραφία
1. American Diabetes Association. Diabetes Care 2006;29(suppl 1):S4–S42.
2. Nathan DM, et al. Diabetologia 2006;49:1711-1721.
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ADA=American Diabetes Association; HbA1c=glycosylated haemoglobin


Glycemic Control Worsens Over Time 
Currently, no treatment has been shown to prevent the worsening of glycemic control over time in patients with type 2 diabetes mellitus (T2DM).
The graph on this slide displays 10-year data from UK Prospective Diabetes Study (UKPDS) 34, in which patients with newly diagnosed T2DM and elevated fasting glucose, but no initial hyperglycemic symptoms, were treated with insulin, metformin, a sulfonylurea (chlorpropamide or glibenclamide), or conventional management (consisting mainly of dietary modification).1 
For roughly 1 year, the pharmacologic strategies produced a drop in HbA1c to levels near or within the normal range. Over the course of the study, however, glycemic control began to deteriorate, with all groups reaching HbA1c levels greater than 8.0% by year 10.
UKPDS and other clinical studies, while establishing the benefits of current treatment strategies, also point to the shortcomings of these strategies, suggesting the importance of finding novel therapies that can more effectively promote glycemic control and reduce the complications associated with T2DM.

Reference
UK Prospective Diabetes Study (UKPDS) Group. Effect of intensive blood-glucose control with metformin on complications in overweight patients with type 2 diabetes (UKPDS 34). Lancet. 1998; 352: 854–865.
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The various therapeutic agents available for the treatment of type 2 diabetes act on different pathways to hyperglycemia. 
Sulfonylureas act in the pancreas, stimulating insulin release by binding to the sulfonylurea receptor of beta-cell membranes.1,2 
Meglitinides, derived from the non–sulfonylurea benzamide portion of glibenclamide, also act in the pancreas, stimulating insulin release by binding to the benzamide site on beta-cells.1  They are used to control postprandial hyperglycemia.
PPARs (peroxisome proliferator-activated receptor agonists, also known as glitazones or thiazolidinediones) act primarily in muscle, but also exert effects in the liver and adipose tissue. These agents reduce insulin resistance by entering cells and bind to the nuclear peroxisome proliferator-activated receptor-gamma (PPARg), leading to enhanced expression of certain proteins involved in glucose and lipid metabolism. This action increases glucose uptake, decreases circulating fatty acids, and may also decrease the production of mediators involved in the pathogenesis of insulin resistance.1,2
Alpha-glucosidase inhibitors lower postprandial blood glucose concentrations by inhibiting disaccharidase enzymes in the gut, thereby delaying carbohydrate absorption.1  This action retards glucose entry into the systemic circulation, allowing beta-cells ample time to increase insulin release.2  These agents require adequate beta-cell function to be effective and may therefore be more suitable for use early in the course of type 2 diabetes.
Biguanides, of which metformin is the most widely used, act primarily in the liver by decreasing hepatic glucose output through a mechanism that has not been fully elucidated.1,2
Subcutaneous injection of insulin supplements endogenous insulin production; in the basal state, insulin acts in the liver to decrease glucose production, whereas in the postprandial state, insulin facilitates glucose uptake into muscle as well as fat.3
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By binding to the sulfonylurea receptor on the beta-cell membrane, sulfonylureas inhibit the adenosine triphosphate (ATP)-sensitive potassium �(K+) channel, leading to depolarization of the membrane and opening the voltage-dependent Ca2+ channel (VDCC).  The consequent increase in cytosolic Ca2+ concentration stimulates insulin release.  The ATP-dependent �K+ channel also can be inhibited by intracellular metabolic events �(e.g., increased glucose metabolism) that increase the ATP:adenosine phosphate (ADP) ratio.1 
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Because sulfonylureas act by increasing insulin release from the pancreas by stimulating beta-cells, they depend on the presence of functioning beta-cells to exert their efficacy.1,2  Dosed once or twice daily,3–5 the sulfonylureas are associated commonly with undesirable effects such as weight gain, but their main risk is related to hypoglycemia.6
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Presentation Notes
Like sulfonylureas, meglitinides are insulin secretagogues that bind to the sulfonylurea receptor, a subunit of the ATP-sensitive potassium channel (KATP) �on the plasma membrane of pancreatic beta-cells.  This subunit regulates the activity of the potassium channel and binds ATP and ADP, functioning as a glucose sensor and trigger for insulin release.  In addition, binding at this site increases intracellular ATP and decreases ADP, closing the channel.  The resulting membrane depolarization causes opening of the voltage-dependent calcium channels (VDCC), leading to calcium influx and subsequent increases in intracellular calcium and insulin release.1 Meglitinides bind to a site on the sulfonylurea receptor that accepts benzamido compounds, a site that is distinct from the site that binds classic sulfonylureas.2  Meglitinides have a short half-life and generally produce a faster and briefer stimulus to insulin secretion than sulfonlylureas because of their rapid absorption.1
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Like sulfonylureas, meglitinides such as repaglinide and nateglinide increase insulin release from the pancreas by stimulating beta-cells, and as such depend on the presence of functioning beta-cells to exert their efficacy.1,2 These drugs are used to control postprandial hyperglycemia and are thus taken with meals.1
Dosed two, three, or four times daily,3,4 the meglitinides are associated commonly with undesirable effects, such as weight gain, but their main risk is related to hypoglycemia.5
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Presentation Notes
Metformin, the most widely used agent in the biguanide class,1 exerts its antihyperglycemic effects via two mechanisms that have not been fully elucidated at this time.2,3  The primary action is to reduce hepatic glucose production.2,4  Metformin also reduces fatty acid–induced insulin resistance by increasing insulin-stimulated glucose uptake in skeletal muscle and adipocytes.2
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Presentation Notes
Insulin sensitization achieved with PPAR-gamma agonists occurs through several potential mechanisms. In adipose tissue, binding to the PPAR-gamma receptor results in specific changes in adipose gene expression.  Altered expression of fatty acid transport genes may contribute to reduced production of free fatty acids, which improves insulin sensitization in muscle and in the liver.1
By modifying the expression of genes such as 11 beta-hydroxysteroid dehydrogenase type 1, which converts cortisone to cortisol, PPAR-gamma agonists may increase insulin action in adipocytes.  PPAR-gamma agonists may also have a role in reducing expression or activity of insulin resistance factors such as TNF-alpha, resistin, and adiponectin, thereby potentially increasing glucose utilization and insulin action in liver and muscle.1 
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PPAR-gamma agonists act by enhancing insulin sensitivity in liver and muscle tissues,1 and as such depend on the presence of insulin in order to exert their therapeutic effects.2 
Rosiglitazone can be dosed once or twice daily; pioglitazone is dosed once daily.3,4
Side effects of PPARs include weight gain, edema, and anemia;3,4 the main risk associated with these agents is that of heart failure due to fluid retention.3,4
Because of the potential for weight gain and fluid retention, caution is recommended when administering these agents with insulin or to patients with a history of cardiac failure or renal insufficiency.  
The first PPAR, troglitazone, was withdrawn from the market because of hepatotoxicity; regular liver function tests are recommended for patients taking rosiglitazone and pioglitazone.5 
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Alpha-glucosidase inhibitors act in the gut, where they delay carbohydrate absorption to reduce postprandial hyperglycemia.1  The resulting delay in glucose absorption provides the beta-cells with sufficient time to augment insulin secretion.2  However, the hypoglycemic potency of these drugs is lower than that of sulfonylureas and metformin.1,2  Alpha-glucosidase inhibitors do not improve plasma lipid levels.2  These agents are dosed three times daily.3
Major side effects are related to the GI tract (bloating, abdominal discomfort, diarrhea, flatulence) and are seen in up to 30% of patients.3  Additionally, at high doses, liver enzyme elevations have been reported.2  However, these drugs are not associated with weight gain or hypoglycemia.1
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ΣΥΖΗΤΗΣΗ
Η επίδραση της ινκρετίνης αποτελεί βασικά τη διαφορά στην απόκριση των β-κυττάρων ανάμεσα στη χορήγηση από του στόματος λαμβανόμενης και ενδοφλέβιας γλυκόζης
Υπάρχει μια σημαντική διαφορά ανάμεσα στην απόκριση της ινσουλίνης στην από του στόματος λαμβανόμενη γλυκόζη (όπως αυτή μετράται από το πεπτίδιο C, έναν αναπληρωματικό δείκτη για την ινσουλίνη) σε σύγκριση με την απόκριση της ινσουλίνης στην ενδοφλέβια γλυκόζη. Η διαφορά αυτή, ή αλλιώς επίδραση, είναι η επίδραση της ινκρετίνης, η οποία αναπαρίσταται στο δεξί γράφημα με την σκιαγραφημένη περιοχή.
Υπάρχει μικρή διαφορά ανάμεσα στα προφίλ της φλεβικής γλυκόζης πλάσματος με το πέρασμα του χρόνου σε απόκριση στην από του στόματος λαμβανόμενη γλυκόζη σε σύγκριση με την ενδοφλέβια γλυκόζη

ΥΠΟΒΑΘΡΟ
Πρόκειται για μια διασταυρούμενη μελέτη με υγιή άτομα 
Έξι νέα υγιή άτομα έλαβαν 25, 50 ή 100g από του στόματος λαμβανόμενο φορτίο γλυκόζης ή ισογλυκαιμικές ενδοφλέβιες εγχύσεις γλυκόζης. Τα δεδομένα των 50g εμφανίζονται παραπάνω.
Το πεπτίδιο C ενδεχομένως αποτελεί καλύτερο τρόπο μέτρησης της έκκρισης ινσουλίνης σε σχέση με την ινσουλίνη πλάσματος, καθώς τα επίπεδα του πεπτιδίου C δεν επηρεάζονται από την ηπατική απέκκριση ινσουλίνης
Αυτή η διαφορά στα επίπεδα του πεπτιδίου C σε απόκριση στην από του στόματος λαμβανόμενη έναντι της ενδοφλέβιας γλυκόζης υποδεικνύει ότι και άλλοι παράγοντες (ινκρετίνες) πέρα από την άμεση δράση της γλυκόζης αίματος επηρεάζουν την εκκριτική απόκριση της ινσουλίνης
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ΣΥΖΗΤΗΣΗ
Η εκκριτική απόκριση των β-κυττάρων στην πρόσληψη γλυκόζης, όπως μετρήθηκε από τις αυξήσεις στην ινσουλίνη πλάσματος, ήταν μειωμένη στους ασθενείς με διαβήτη
Οι ασθενείς με διαβήτη παρουσίασαν μεγαλύτερη εκκριτική απόκριση των β-κυττάρων σε σχέση με τα άτομα της ομάδας ελέγχου, όπως υποδεικνύεται από τα υψηλότερα επίπεδα έκκρισης ινσουλίνης κατά τη διάρκεια των 180 λεπτών της έγχυσης της ενδοφλέβιας γλυκόζης

ΥΠΟΒΑΘΡΟ
Οι διαφορές στην απόκριση της ινσουλίνης μετά από από του στόματος λαμβανόμενη χορήγηση και ενδοφλέβια χορήγηση γλυκόζης, οι οποίες αποδίδονται σε παράγοντες άλλους από την ίδια τη γλυκόζη, περιγράφουν την επίδραση της ινκρετίνης. Η επίδραση της ινκρετίνης εμφανίζεται μειωμένη σε ασθενείς με διαβήτη τύπου 2. Μετρήθηκαν οι αποκρίσεις της ινσουλίνης και του πεπτιδίου C σε φορτίο 50g από του στόματος λαμβανόμενης γλυκόζης και ισογλυκαιμικής ενδοφλέβιας έγχυσης. Επιπλέον, έγινε προσπάθεια συσχέτισης της επίδρασης της ινκρετίνης με τις αποκρίσεις του γλυκοζοεξαρτώμενου ινσουλινοτρόπου πολυπεπτιδίου (GIP).
Οι μετρήσεις της ινσουλίνης εμφανίζονται εδώ
Οι αποκρίσεις της ινσουλίνης πλάσματος μελετήθηκαν σε 14 ασθενείς
Η μελέτη αυτή αποτελούνταν από άτομα με διαβήτη τύπου 2 και 8 μεταβολικά υγιή άτομα της ομάδας ελέγχου
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Το GLP-1 και το GIP Συντίθενται και Εκκρίνονται από το Έντερο ως Απόκριση στην Πρόσληψη Τροφής
Αυτό το σχήμα συγκρίνει τη σύνθεση και την έκκριση του πεπτιδίου που ομοιάζει στη γλυκαγόνη-1 (GLP-1) και του εξαρτώμενου από τη γλυκόζη ινσουλινοτρόπου πεπτιδίου (GIP).
Και το GLP-1 και το GIP εκκρίνονται από το έντερο σαν ανταπόκριση στην πρόσληψη θρεπτικών συστατικών: κυρίως γλυκόζης και λίπους.1
Το GLP-1 συντίθεται από προγλυκαγόνη σε εξειδικευμένα ενδοκρινικά L-κύτταρα που βρίσκονται στον απομακρυσμένο εντερικό βλεννογόνο.
Το GIP συντίθεται στα K-κύτταρα που βρίσκονται στον κεντρικό εντερικό βλεννογόνο.

Βιβλιογραφία
Drucker DJ. Enhancing incretin action for the treatment of type 2 diabetes. Diabetes Care. 2003; 26: 2929–2940.
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Incretins are gut hormones released in response to ingestion of a meal, the most important of which are glucagon-like peptide 1 (GLP-1), which is synthesized by �L cells in the distal gut (ileum and colon), and glucose-dependent insulinotropic polypeptide (GIP), which is secreted by K cells in the proximal gut (duodenum).1,2 GLP-1 and GIP are the major incretins that play a role in the insulin response as nutrients are absorbed by the body.1 
In addition to stimulating insulin release when glucose is elevated, GLP-1 inhibits glucagon secretion.3 These actions are highly glucose dependent.3 In healthy volunteers, administration of GLP-1, at levels surpassing physiologic production, has been shown to exert profound, dose-dependent inhibition of gastric emptying.4 In in vitro and in vivo rodent studies and isolated human islets, GLP-1 has been shown to promote the expansion of beta-cell mass through proliferative and anti-apoptotic pathways.1,5,6
Whereas GIP also stimulates a glucose-dependent insulin response,2 this hormone does not appear to affect gastric emptying.7 When given at supraphysiologic doses to patients with type 2 diabetes, the insulinotropic activity of GIP was less than that observed in normal subjects.8 GIP does not appear to affect satiety or body weight.1 In islet cell lines, GIP has been shown to enhance beta-cell proliferation and survival.9,10
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ΣΥΖΗΤΗΣΗ
Σύγκριση των ιδιοτήτων και της βιολογικής δράση του γλυκαγονόμορφου πεπτιδίου 1 (GLP-1) και του γλυκοζοεξαρτώμενου ινσουλινοτρόπου πολυπεπτιδίου (GIP) 

ΥΠΟΒΑΘΡΟ
Η έκκριση του GLP-1 μειώνεται στα άτομα με διαβήτη και απελευθερώνεται από το άπω λεπτό και παχύ έντερο
Το GLP-1 διεγείρει την έκκριση την ινσουλίνης, αναστέλλει τη γαστρική κένωση, αναστέλλει την έκκριση της γλυκαγόνης, μειώνει την πρόσληψη φαγητού και την αύξηση του σωματικού βάρους και προωθεί την επέκταση της μάζας των β-κυττάρων 
Το GIP εκκρίνεται φυσιολογικά στα άτομα με διαβήτη και απελευθερώνεται από το δωδεκαδάκτυλο
Το GIP διεγείρει την έκκριση ινσουλίνης, έχει ελάχιστη επίδραση στη γαστρική κένωση, δεν έχει επίδραση στην έκκριση γλυκαγόνης ή στη ρύθμιση του αισθήματος κορεσμού και του σωματικού βάρους και προωθεί την επέκταση της μάζας των β-κυττάρων

Drucker DJ. Diabetes Care. 2003;26:2929-2940.
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ΣΥΖΗΤΗΣΗ
Το γλυκαγονόμορφο πεπτίδιο (GLP-1) προστιθέμενο σε προσφάτως απομονωμένα ανθρώπινα νησίδια διατήρησε τη μορφολογία τους και ανέστειλε την κυτταρική απόπτωση

ΥΠΟΒΑΘΡΟ
Σκοπός της μελέτης ήταν να ερευνήσει την ικανότητα του GLP-1 να διατηρήσει τη βιωσιμότητα και τη λειτουργία προσφάτως απομονωμένων ανθρώπινων νησιδίων
Τα ανθρώπινα νησίδια καλλιεργούνταν για 5 μέρες παρουσία ή απουσία GLP-1 (10 nM, προστιθέμενα κάθε 12 ώρες)
Οι νησίδες συλλέγονταν από δωρητές αλλά ήταν ακατάλληλες για μεταμόσχευση εξαιτίας της ορολογικής εξέτασης ή ανεπαρκούς νησίδας
Βρέθηκε, επίσης, ότι το GLP-1 αυξάνει την έκφραση των παραγόντων που προστατεύουν τα κύτταρα (Bcl-2) και μειώνει την έκφραση των προ-αποπτωτικών παραγόντων (caspase-3)
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DISCUSSION
On Day 7, 5 days after treatment initiation, GLP-1 treatment enhanced pancreatic insulin content and total -cell mass by stimulating -cell neogenesis and regeneration. 

BACKGROUND
Goto-Kakizaki (GK) rats were injected with GLP-1 (400 μg/kg d) or exendin-4 (3 μg/kg d; not shown) during the first postnatal week from Day 2 to Day 6. Beta-cell mass and pancreatic functions were assessed on Day 7 and at 2 months.
Results from the GLP-1 injection are shown here.
The GK rat is a genetic model of type 2 diabetes in which basal hyperglycaemia is first detectable three weeks after birth. 
The histological sections of rat pancreas were immunostained for insulin using a peroxidase indirect labeling technique.
Follow-up from Day 7 to adult age (2 months) showed that GLP-1 treatment exerted long-term favourable influences on -cell mass.

Abbreviations
D = Duct
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Vildagliptin: Improves β-cell Mass (Neonatal Rat Pancreatic Growth Model)
In type 2 diabetes mellitus (T2DM) there is a progressive impairment of pancreatic β-cell function and loss of β-cell mass, largely due to increased apoptosis. Therefore, a desirable attribute for an antidiabetic agent is an ability to improve β-cell mass.
In this study, 48-hour-old rats were assigned to receive vehicle or vildagliptin (60 mg/kg, po) from Day 2. After 7 or 20 days, animals were injected with 5-bromo-2-deoxyuridine (BrdU) and sacrificed, and then pancreatic tissue was harvested. 
Pancreatic insulin was visualized in tissue sections by immunoperoxidase staining.�β-cell replication and apoptosis were visualized by BrdU and ApopTag® staining, respectively. Using morphometric analysis, β-cell mass was estimated by dividing the insulin-positive area by the total pancreatic area to derive β-cell area.
On Day 7, β-cell replication was increased >8-fold (P <0.001) and apoptosis was decreased by 65% (P <0.05) in the vildagliptin group compared with the vehicle group. There was a trend towards increased β-cell mass.
On Day 21, a 75% increase in β-cell area and mass was evident and this was statistically significant (P <0.05). 
Vildagliptin improves β-cell mass by stimulating replication and inhibiting apoptosis in this rodent model of β-cell turnover. However, the data should be interpreted with caution due to the physiological differences of β-cell turnover in rodents vs humans.

Reference
1.  Duttaroy A, et al. The DPP-4 inhibitor vildagliptin increases pancreatic beta cell neogenesis and decreases apoptosis. Poster 572 presented at ADA 2005.
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ΣΥΖΗΤΗΣΗ
Με τη μείωση του φορτίου των β-κυττάρων και τη βελτίωση της απόκρισής τους, το γλυκαγονόμορφο πεπτίδιο 1 
	(GLP-1) είναι σημαντικός ρυθμιστής της ομοιόστασης της γλυκόζης
Χρειάζεται σε βάθος κατανόηση των 5 γλυκορυθμιστικών επιδράσεων του GLP-1 προκειμένου να εκτιμηθεί η αξία
	του GLP-1 στον έλεγχο των επιπέδων της γλυκόζης, ιδίως κατά την μεταγευματική περίοδο
Με την πέψη της τροφής, το GLP-1 εκκρίνεται στην κυκλοφορία του αίματος και βελτιώνει την γλυκοζοεξαρτώμενη έκκριση ινσουλίνης από τα β-κύτταρα 
Το GLP-1 καταστέλλει την ακατάλληλα αυξημένη έκκριση γλυκαγόνης από τα α-κύτταρα
Τα χαμηλότερα επίπεδα γλυκαγόνης οδηγούν σε μείωση της ηπατικής παραγωγής γλυκόζης και εμμέσως μειώνουν το φορτίο των β-κυττάρων
Επιβραδύνοντας το ρυθμό της γαστρικής κένωσης, το GLP-1 επιβραδύνει την απελευθέρωση των θρεπτικών συστατικών στο έντερο δίνοντας περισσότερο χρόνο στον έλεγχο της αύξησης των επιπέδων της μεταγευματικής γλυκόζης
Το GLP-1 προωθεί το αίσθημα κορεσμού πιθανώς μέσω κεντρικών μηχανισμών   

ΥΠΟΒΑΘΡΟ
Το GLP-1 εκκρίνεται από τα κύτταρα L του λεπτού εντέρου
Το GLP-1 μειώνει το φορτίο των β-κυττάρων και επομένως την απαίτηση για έκκριση ινσουλίνης
Ρυθμίζοντας το ρυθμό της γαστρικής κένωσης έτσι ώστε οι θρεπτικές ουσίες του γεύματος να κατευθύνονται προς το λεπτό έντερο και, στη συνέχεια, να απορροφούνται ομαλότερα στην κυκλοφορία, μειώνοντας την κορυφή της απορρόφησης των θρεπτικών ουσιών και την απαίτηση σε ινσουλίνη (φορτίο β-κυττάρων)
Μειώνοντας την έκκριση της μεταγευματικής γλυκαγόνης από τα κύτταρα άλφα του παγκρέατος, το οποίο βοηθά στη διατήρηση της αντιρυθμιστικής ισορροπίας μεταξύ της ινσουλίνης και της γλυκαγόνης
Μειώνοντας τη μεταγευματική έκκριση γλυκαγόνης, το GLP-1 έχει έμμεσο όφελος στο φορτίο των β-κυττάρων, καθώς η μειωμένη έκκριση γλυκαγόνης θα οδηγήσει σε μειωμένη παραγωγή μεταγευματική γλυκόζης στο ήπαρ
Επιδρώντας στο κεντρικό νευρικό σύστημα, οδηγώντας σε αυξημένο κορεσμό (αίσθηση ικανοποίησης μετά από πρόσληψη φαγητού) και μείωση στην πρόσληψη φαγητού

Επίδραση στα β-κύτταρα: Drucker DJ. Diabetes. 1998;47:159-169.
Επίδραση στα α-κύτταρα: Larsson H, et al. Acta Physiol Scand. 1997;160:413-422.
Επιδράσεις στο ήπαρ: Larsson H, et al. Acta Physiol Scand. 1997;160:413-422.
Επιδράσεις στο στόμαχο: Nauck MA, et al. Diabetologia. 1996;39:1546-1553.
Επιδράσεις στο κεντρικό νευρικό σύστημα: Flint A, et al. J Clin Invest. 1998;101:515-520.
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Inhibition of DPP-4 Increases Active GLP-1
Released by intestinal L-cells in response to ingested food (upper left), glucagon-like peptide-1 (GLP-1) is rapidly and extensively inactivated (lower right).1 
The kinetics of the inactivation process were explored in eight healthy subjects and eight type 2 diabetes mellitus (T2DM) patients, all of whom were given the active amide GLP-1(7–36) (administered subcutaneously or intravenously).2
In all instances, the active amide was rapidly attacked at its N-terminus by dipeptidyl peptidase-4 (DPP-4), leaving the inactive metabolite GLP-1(9–36) and giving the active amide a half-life of only 1–2 minutes.2
Early on in the development of DPP-4 inhibitor therapy, it was hypothesized that inhibition of DPP-4 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 trial in which 12 healthy subjects fasted overnight and then ate a standardized breakfast 30 minutes after receiving single oral doses of placebo or the active drug NVP-DPP728.3 
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.3

References
Kieffer TJ, et al. 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.
Deacon CF, et al. Both subcutaneously and intravenously administered glucagon-like peptide 1 are rapidly degraded from the NH2-terminus in type II diabetic patients and in healthy subjects. Diabetes. 1995; 44: 1126–1131.
Rothenberg P, et al. Treatment with a DPP-IV inhibitor, NVP-DPP728, increases prandial intact GLP-1 levels and reduces glucose exposure in humans. Diabetes. 2000; 49(suppl 1): A39. Abstract 160-OR.
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Incretin mimetics and DPP-4 inhibitors: major differences
Incretin mimetics and DPP-4 inhibitors improve glycaemic control in Type 2 diabetes; however, their mechanisms of action and associated side effects are somewhat different [Gallwitz, 2006].
Incretin mimetics are molecular analogues of GLP-1. Their stimulatory influence on glucose-dependent insulin secretion is exclusively a function of their action on GLP-1 receptors. It has been posited that the effect of DPP-4 inhibitors on insulin secretion may be broader because DPP-4 is involved in the degradation of many peptide hormones, including GIP and pituitary adenylate cyclase-activating polypeptide (PACAP), which also potentiate glucose-dependent insulin secretion [Ahren et al, 2005; Drucker, 2006; Gallwitz, 2006; Jamen et al, 2002].
Restoration of first- and second-phase insulin response has been demonstrated with both exenatide and DPP-4 inhibitors. When used as monotherapy, incretin mimetics and DPP-4 inhibitors do not increase the incidence of hypoglycaemia. Counter-regulation of hypoglycaemia by glucagon is maintained with incretin mimetics; however, this has not been adequately tested with DPP-4 inhibitors [Gallwitz, 2006]. 
Incretin mimetics may exert a portion of their glucoregulatory control through the inhibition of gastric emptying (which slows the rate of nutrient absorption and, thus, the need for insulin secretion). Weight loss has been observed in clinical trials with incretin mimetics, while DPP-4 inhibitors have been weight neutral in clinical trials [Drucker, 2001; Gallwitz, 2006], and some of the effect of incretin mimetics on HbA1c levels may be due to the weight loss. 
Like GLP-1, incretin mimetics are peptides and, thus, must be administered by daily injection (although longer-acting formulations are being developed). DPP-4 inhibitors are orally active [Gallwitz, 2006]. 
Testing of incretin mimetics and DPP-4 inhibitors has been limited to trials that typically lasted 1 year or less. The long term effects of incretin mimetics and DPP-4 inhibitors will need to be followed in clinical practice [Gallwitz, 2006].

REFERENCES
	Ahrén B, Hughes TE. Endocrinology. 2005;146:2055-2059.
	Drucker DJ. Curr Pharm Des. 2001;7:1399-1412.
	Drucker DJ. Cell Metab. 2006;3:153-165.
	Gallwitz B. Eur Endocr Dis. June 2006:43-46. 	
	Jamen F, Puech R, Bockaert J, Brabet P, Bertrand G. Endocrinology. 2002;143:1253-1259.
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DISCUSSION POINTS
 BYETTA, like a pharmacologic dose of continuously infused GLP-12-6
CLICK #1: Enhances glucose-dependent insulin production
CLICK #2: Restores first-phase insulin response
CLICK #3: Decreases postprandial glucagon production, thus decreasing hepatic glucose output
CLICK #4: Regulates gastric emptying, decreasing the rate of peak nutrient absorption from meals
CLICK #5: Decreases food intake
BUT, one important difference – BYETTA is resistant to enzymatic degradation by DPP-4, thus extending the presence of BYETTA in plasma following a subcutaneous (SC) injection (measurable for up to 10 hours)

SLIDE BACKGROUND
Following the SC administration of BYETTA to patients with type 2 diabetes, BYETTA reaches median peak plasma concentrations in 2.1 hours
The mean terminal half-life of BYETTA is 2.4 hours
Pharmacokinetic characteristics of BYETTA are independent of the dose; in most individuals, BYETTA concentrations are measurable for approximately 10 hours post dose
See accompanying Prescribing Information and safety information included in this presentation

References:
1. Aronoff SL, et al. Diabetes Spectrum. 2004;17:183-190.
2. Nielsen LL, et al. Regul Pept. 2004;117:77-88. 
3. Fehse F, et al. J Clin Endocrinol Metab. 2005;90:5991-5997.
4. Kolterman OG, et al. J Clin Endocrinol Metab. 2003;88:3082-3089. 
5. Maekawa F, et al. J Neuroendocrinol. 2006;18:748-756.
6. Rachman J, et al. Diabetes. 1996;45:1524-1530.
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DISCUSSION POINTS:
The preceding slide showed landmark studies that did not involve BYETTA. Those studies demonstrated that insulin helps to lower A1C and is usually accompanied by weight gain
In all the BYETTA vs insulin studies, BYETTA was just as effective as insulin in lowering A1C. In contrast, insulin, on average, consistently caused weight gain, whereas BYETTA, on average, consistently caused weight loss

SLIDE BACKGROUND
See accompanying Prescribing Information and safety information included in this presentation

References:
Heine R, et al. Ann Int Med. 2005;143:559-569.
Barnett A, et al. Clin Thera. 2007;29(11):2333-2348. 
Nauck M, et al. Diabetologia. 2007;50(2):259-267.
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Οι περισσότεροι ασθενείς με T2DM δεν πετυχαίνουν τους στόχους τηςHbA1c
Αυτά τα δεδομένα από την NHANES III και τη NHANES 1999-2000 καταδεικνύουν ανεπαρκή έλεγχο της γλυκόζης σε ασθενείς με T2DM.1
Ειδικότερα, μόνο το 37% αυτών που ερευνήθηκαν κατά το 1999-2000 είχαν επίπεδα HbA1c χαμηλότερα από 7%, ποσοστό με μη σημαντική διαφορά από το 44,3% που αναφέρεται για την περίοδο 1988-94 (αριστερά).
Σε ευρήματα σχετικά με άλλους αγγειακούς παράγοντες κινδύνου, μόνο το 35,8% των διαβητικών ασθενών που ερευνήθηκαν κατά το 1999-2000 εμφάνιζαν αρτηριακή πίεση όχι υψηλότερη από 130/80 mmHg, αναλογία με μη σημαντική διαφορά από το 29,0% στην προηγούμενη μελέτη.
Περισσότεροι από τους μισούς (54,5%) αυτών που ερευνήθηκαν κατά το 1999-2000 εμφάνιζαν επίπεδα χοληστερόλης λιγότερο από 200 mg/dL, σε σύγκριση με το 44,9% στην προηγούμενη μελέτη. 
Συνολικά, μόνο το 7,3% αυτών που ερευνήθηκαν κατά το 1999-2000 συνδύαζαν επιτυχή έλεγχο της γλυκόζης, της αρτηριακής πίεσης και της χοληστερόλης, ποσοστό παρόμοιο με το 5.2% που αναφέρθηκε από την προηγούμενη έρευνα (δεξιά).

Βιβλιογραφία
Saydah SH, et al. Poor control of risk factors for vascular disease among adults with previously diagnosed diabetes. JAMA. 2004; 291: 335–342.
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