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Insulin molecule 



Insulin synthesis 



C-Peptide 

N=0,3-1 pmol/l 

• Function  

   -Stimulates glucose transport in skeletal 

muscles by activating ATP-ase Na-K 

     



Mechanism of insulin secretion 













Insulin action 

• Skeletal muscle:increases glucose 

transport, glucose oxidation, glicogen and 

protein synthesis, inhibits proteolisis and 

LPL 

• Adipose tissue: increases glucose transport 

and triglicerides synthesis, stimulates 

LPL,inhibits lipolisis. 

• Liver: inhibits glycogenolisis, 

neoglucogenesis and VLDL synthesis 



DEFINITION 

DIABETES MELLITUS = a heterogeneous 

group of metabolic disorders characterised 

by chronic hyperglycemia with disturbances 

of carbohydrate, fat and protein metabolism 

resulting from defects in insulin secretion, 

insulin action or both. The effects of 

diabetes include long-term damage, 

dysfunction, and failure of various organs, 

especially the eyes,kidneys, heart, and 

blood vessels.  



Etiologic Classification of Disorders of 

Glycemia (ADA 2012) 

• Type 1:(β-cell destruction, usually leading to 
absolute insulin-deficiency) 

   A. Autoimmune 

   B.Idiopathic 

• Type 2:may range from predominantly insulin 
resistance with relative insulin deficiency to a 
predominantly secretory defect with or without 
insulin resistance) 



Etiologic Classification of Disorders 

of Glycemia 
• Other specific types 

    Genetic defects of β-cells function 

    Genetic defects in insulin action 

    Diseases of exocrine pancreas 

    Endocrinopathies 

    Drug- or chemical-induced  

    Infections 

    Uncommon forms of immune-mediated diabetes 

    Other genetic syndroms sometimes associated with 

diabetes  

• Gestational diabetes   

 



Criteria for the diagnosis of diabetes (ADA-2012) 

 
1. A1C≥ 6.5%. The test should be performed in a laboratory 

using a method that is NGSP certified and standardized to the 

DCCT assay.* 

OR 

2. FPG ≥126 mg/dl (7.0 mmol/l). Fasting is defined as no 

caloric intake for at least 8 h.* 

OR 

3. Two-hour plasma glucose ≥ 200 mg/dl (11.1 mmol/l) during 

an OGTT.The test should be performed as described by the 

World Health Organization, using a glucose load containing 

the equivalent of  75 g anhydrous glucose dissolved in 

water.* 

OR 

4. In a patient with classic symptoms of hyperglycemia or 

hyperglycemic crisis + a random plasma glucose >200 mg/dl 

(11.1 mmol/l). 

* 



Two approaches may be followed for GDM screening at 24–28 weeks 

(ADA 2012): 

 

1. Two-step approach: 

A. Perform initial screening by measuring plasma or serum glucose 1 h 

after a 50-g load of 140 mg/dl identifies 80% of women with GDM, while 

the sensitivity is further increased to 90% by a threshold of 130 mg/dl. 

B. Perform a diagnostic 75-g OGTT on a separate day in women who 

exceed the chosen threshold on 50-g screening. 

2. One-step approach (may be preferred in clinics with high prevalence of 

GDM): Perform a diagnostic 75-g OGTT in all women to be tested at 24–28 

weeks. 

The 75-g OGTT should be performed in the morning after an overnight 

fast of at least 8h. 

To make a diagnosis of GDM, at least two of the following plasma glucose 

values must be found: 

 

Fasting 92 mg/dl 

● 1-h 180 mg/dl 

● 2-h 153 mg/dl 

● 3-h 140 mg/dl 



Categories of increased risk for Diabetes 
 

 

FPG = 100–125 mg/dl (5.6–6.9 mmol/l) 

IFG 

2-h PG on the 75-g OGTT = 140–199 mg/dl 

(7.8–11.0 mmol/l) IGT 

A1C =  5.7–6.4% 

*For all three tests, risk is continuous 



 
Criteria for testing for diabetes in asymptomatic 

adult individuals (ADA 2012) 

 1. Testing should be considered in all adults who are overweight (BMI ≥25 kg/m2*) 

and who have one or more additional risk factors: physical inactivity 

• first-degree relative with diabetes 

• high-risk race/ethnicity (e.g., African American, Latino, Native American, Asian 

American, Pacific Islander) 

• women who delivered a baby weighing >9 lb or who were diagnosed with GDM 

• hypertension (blood pressure ≥140/90 mmHg or on therapy for hypertension) 

• HDL cholesterol level <35 mg/dL (0.90 mmol/L) and/or a triglyceride level >250 

mg/dL (2.82 mmol/L) 

• women with PCOS 

• A1C ≥5.7%, IGT, or IFG on previous testing 

• other clinical conditions associated with insulin resistance (e.g., severe 

obesity, acanthosis nigricans) 

• history of CVD 

2. In the absence of the above criteria, testing for diabetes should begin at age 45 

years 3. If results are normal, testing should be repeated at least at 3-year 

intervals, with consideration of more-frequent testing depending on initial 

results (e.g., those with prediabetes should be tested yearly) and risk status 



Risk factors for type 1 and type 2 diabetes 



Etiology of type 1 diabetes 

Natural evolution: 

• Genetic factors: DR3/DR4 

                             B8-CW7-A1 

• Trigger 

• Active autoantibodies: GAD, ICA, IAA, 

citokines 

• Damages in β-cell function 

• Clinical diabetes, absolute hypoinsulinism 

 



Transitory remission 

• Complete 

• Non-complete(< 50% of total insulin dose) 

 

Insulin secretion is not complete restored 

Duration: few months-2 years 

Rol of intensive insulin treatment from the 

first moment. 





Etiology of type 2 diabetes 



Progression of type 2 diabetes reflects an increasing 

imbalance between insulin supply and demand 



What is beta-cell dysfunction? 



The pathophysiology of type 2 diabetes 

includes three main defects 



As diabetes progresses, beta cells fail to 

compensate for insulin demand 



How do insulin resistance and beta-cell dysfunction 

combine to cause type 2 diabetes? 



Hyperglycemia damages tissues 


