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Natural History of T2DMNatural History of T2DM
In the natural history of type 2 diabetes In the natural history of type 2 diabetes 
(T2DM), individuals progress from normal (T2DM), individuals progress from normal 
glucose tolerance (NGT) to impaired glucose tolerance (NGT) to impaired 
glucose tolerance (IGT) to overt T2DMglucose tolerance (IGT) to overt T2DM
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Natural History of T2DMNatural History of T2DM
It is widely recognised that in the 

pathogenesis of glucose intolerance 
and postprandial hyperglycemia both 
insulin resistance and beta-cell 
dysfunction are important. 
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The dynamic interaction between insulin The dynamic interaction between insulin 
secretion and insulin sensitivity is essential secretion and insulin sensitivity is essential 

to the maintenance of NGTto the maintenance of NGT

Bergman RN Diabetes 1989; 38:1512-15
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As long as the As long as the ββ--cell cell 
is able to secrete is able to secrete 
sufficient amounts of sufficient amounts of 
insulin to offset the insulin to offset the 
severity of insulin severity of insulin 
resistance, glucose resistance, glucose 
tolerance remains tolerance remains 
normal. normal. 

As the As the ββ--cell fails, cell fails, 
demands exceeds demands exceeds 
insulin secretion and insulin secretion and 
type 2 diabetes type 2 diabetes 
developsdevelops



Type 2 Diabetes = 
“Falling off the curve”
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In populations with a 
high prevalence of 
T2DM, insulin resistance 
is well established long 
before the development 
of any impairment in 
glucose homeostasis.



Pathogenesis of T2DM: role of diet



Increased BMI Leads to Increased Risk 
for Developing Diabetes in Both Genders
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Adapted from JAMA. 2001;285:2486-2497; Alberti KG, et al. Lancet. 
2005;366:1059-1062; Grundy SM, et al. Circulation. 2005;112:2735-2752.

Abdominal obesity increases the 
risk of developing type 2 diabetes
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Visceral and hepatic fat in T2DM

R=0.72, p<0.0001
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Pathogenesis of Diabetes

Role of insulin resistance on 


 
Fasting hyperglycemia


 
Postprandial hyperglycemia



Insulin Resistance
“a state (of a cell, tissue, system or body) in which greater- 
than-normal amounts of insulin are required to elicit a 
quantitatively normal response”
Berson & Yalow, 1970.
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INSULININSULIN--MEDIATED GLUCOSE UPTAKE MEDIATED GLUCOSE UPTAKE 
IS REDUCED IN T2DMIS REDUCED IN T2DM
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Gastaldelli A et al, Diabetes Aug; 49 (8): 1367-73, 2000
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Fasting plasma glucose concentration is 
increased proportionally to % GNG and EGP
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Effect of visceral fat accumulation on Effect of visceral fat accumulation on 
glucose clearance and glucose glucose clearance and glucose 
production in T2DM subjectsproduction in T2DM subjects

Gastaldelli et al  J Clin End Metab 87, 2002
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Gastaldelli et al Gastroenterology 2007

Fasting hepatic insulin resistance in 
T2DM with fatty liver disease
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Postprandial glucose deteriorates Postprandial glucose deteriorates 
before fasting glucose.before fasting glucose.



Mixed meal insulin sensitivity
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Pathogenesis of Diabetes

Role of insulin resistance

Role of insulin secretion/beta cell
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PLASMA GLUCOSE and INSULIN PLASMA GLUCOSE and INSULIN 
RESPONSE DURING OGTTRESPONSE DURING OGTT
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At the stage of IGT, individuals have lost over 
80% of their beta cell function



β-cell function in the UKPDS

Holman RR Diabetes Res Clin Pract 1998
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-cell model: insulin secretion 
characteristics in response to a meal

total secretion

potentiation: 
sustained 
secretion

Rate 
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Dose-response 
insulin-glucose 
concentration



Type 2 Diabetes
Control subjects
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Dose-response for glucose-stimulated insulin 
secretion by quartile of fasting hyperglycemia
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FFA AND INSULIN SECRETIONFFA AND INSULIN SECRETION


 
In humans, increased plasma FFA levels enhance 
basal and glucose-stimulated insulin secretion 
after 2-4 h and 24 h of lipid infusion


 

In rats, 
— increased plasma FFA levels in vivo and in 

vitro acutely (3-6 h) stimulate basal and 
glucose stimulated insulin secretion;

— after 48 h, the insulin stimulatory effect of 
FFA is lost

— islet triglyceride accumulation precedes 
deterioration of insulin secretion and overt 
diabetes
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Summary

• Glucose intolerance and T2DM depend 
on hepatic and peripheral insulin 
resistance and impaired beta cell 
function

• At the stage of IGT, individuals have 
lost over 80% of their beta cell function
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