Diabetes Pathology
Diabetes I  = Insulin-dependent Diabetes Mellitus (IDDM)
Diabetes II = Non-Insulin-dependent Diabetes Mellitus (NIDDM)

Diabetes II plus hypertension and dyslipidemia = Syndrome X or “Metabolic Syndrome”

Diabetes I usually develops in response to an environmental agent such as viruses (coxsackie virus, 
cytomegalovirus), toxins, or cow’s milk.  Susceptibility genes also play a role.  


This alters β cells of the pancreas, making them susceptible to autoimmune destruction.
All diabetes pathology stems from hyperglycemia.  Consequences of hyperglycemia include:

--Advanced Glycosylation Endproducts (AGE’s)


--Activation of the Polyol (Aldose Reductase) pathway

--Activation of the Hexosamine pathway


--Activation of Protein Kinase C (PKC)

Advanced Glycosylation Endproducts  (AGE’s)
AGE’s can be plasma, ECM, or intracellular proteins that are modified by excess glucose.  
There are also AGE receptors that bind these glycosylated proteins and modify gene expression.
AGE’s are made by glucose reacting with free amino groups.  This creates Amadori products 
which irreversibly cross link to other proteins, creating the AGE.
(Raymond removed images of capsular drop lesion and Kimmelstiel-Wilson body pathology.)
Activation of the Polyol (Aldose Reductase) pathway
Glucose is normally metabolized to sorbitol intracellularly.  In hyperglycemia, intracellular 
levels of sorbitol are elevated, leading to high osmolarity and water influx.  This leads to 
sodium, potassium, and ATP abnormalities, which can damage nerves, eyes, and kidneys.
Activation of the Hexosamine pathway
Glycosylation of certain serine and threonine residues activates the Hexosamine pathway:

1.  TGF-beta is produced, leading to increased fibronectin and collagen deposition.


2.  Plasminogen Activator is activated, decreasing fibrinolysis and provoking thrombosis.

Activation of Protein Kinase C
Hyperglycemia increases diacylglycerol, which activates PKC.  PKC will reduce NOS, inrease 
VEGF, increase TGF-beta, increase Plasminogen Activator, and increase NADPH.
(Raymond removed image of signal transduction pathways induced by hyperglycemia.)
Syndrome X  or “Metabolic Syndrome”
This is defined as DM2 or insulin resistance with hypertension, obesity, hypertriglyceridemia, 
and microalbuminuria.  There may be hyperuricemia and hypercoagulability as well.
Abdominal obesity and waist size correlate strongly with diabetes!






