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β-Cell Dysfunction

Several mechanisms have been implicated in promoting β-cell 
dysfunction in type 2 diabetes, including:

• Excess free fatty acids that compromise β cell function and attenuate 
insulin release (“lipotoxicity”)

• impact of chronic hyperglycemia (“glucotoxicity”)

• An abnormal “incretin effect,” leading to reduced secretion of GIP 
and GLP-1, hormones that promote insulin release













Pathophysiological basis of common signs and symptoms due to uncontrolled 
hyperglycaemia in diabetes mellitus



• Diabetic Macrovascular Disease-

➢hallmark of diabetic macrovascular disease is accelerated 
atherosclerosis involving the aorta and large- and medium-sized 
arteries

➢Myocardial infarction

➢Gangrene of the lower extremities

➢Hyaline arteriolosclerosis



renal hyaline arteriolosclerosis



• Diabetic Nephropathy-

Three lesions are encountered: 

(1) glomerular lesions

(2) renal vascular lesions

(3) pyelonephritis, including necrotizing papillitis



• Glomerular lesion-

➢Capillary Basement Membrane



Diffuse and nodular diabetic glomerulosclerosis (PAS 
stain).



• nodular lesions are frequently accompanied by prominent 
accumulations of hyaline material in capillary loops (“fibrin caps”) or 
adherent to Bowman capsules (“capsular drops”).



Nephrosclerosis



Diabetic Ocular Complications-

Histologically,

• Non proliferative (non-proliferative)

• proliferative retinopathy







• ii) Friability of neo vascularization results in vitreous haemorrhages.

• iii) Proliferation of astrocytes and fibrous tissue around the new blood 
vessels.

• iv) Fibrovascular and gliotic tissue contracts to cause retinal detachment 
and blindness.



Diabetic Neuropathy-

• duration of the disease; up to 50% of diabetics overall have peripheral 
neuropathy

oActivation of PKC and polyol pathway

oAccumulation of fructose and sorbitol in nerve

oNonenzymatic glycosylation of structural nerve protein





Acute metabolic complications: 

• diabetic ketoacidosis

• hyperosmolar nonketotic coma

• hypoglycaemia



1.Diabetic ketoacidosis (DKA), complication of type 1 DM.

Lack of insulin

Lypolysis

Free fatty acid in plasma

FFA+acetyl co enzyme A--→liver → Ketone body





2.Hyperosmolar hyperglycaemic nonketotic coma (HHS)-

High Blood sugar

High plasma osmolality

Hyperglycemic diuresis

Dehydrartion

CNS complication







3.Hypoglycaemia-



LATE SYSTEMIC COMPLICATIONS-

1. Atherosclerosis-

• hyperlipidaemia, 

• reduced HDL levels, 

• nonenzymatic glycosylation, 

• increased platelet adhesiveness, 

• obesity 

• hypertension



2.Diabetic microangiopathy

3. Diabetic nephropathy

4. Diabetic neuropathy

5. Diabetic retinopathy

6. Infections-

➢impaired leucocyte functions

➢ reduced cellular immunity 

➢poor blood supply
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