
Breakdown of self-tolerance of 
Pancreatic Beta-Cells 

Pathogenesis of 
Type I Diabetes 
Mellitus (DM) 
Autoimmune attack on 
Beta-cells  primary 
insulin deficit  High 
blood [glucose] 

Genetic Susceptibility 
IDDM1 (HLA) mutations 

IDDM2 (Insulin gene) mutations 

Environmental Triggers 
Viruses (Rubella, Coxsakie, Mumps) 

Dietary factors (cow’s milk, nitrosamines) 
Drugs/Toxins (vacor, alloxa, streptozocin, pentamidine) 
Stresses (repeated sicknesses, surgery, puberty) 

Pre-diabetes 
Asymptomatic; blunted insulin response to 

IV glucose 

Auto-immune attack on beta cells 
(involves both the innate and acquired 
immune systems: monocytic pancreatic 
islet infiltration, direct T-cell attack of 

Beta cells – “insulitis”) 

Foreign antigens structurally 
mimic Beta-cell antigens; 
immune system responds 

against both these foreign -
and self-antigens 

Yan Yu, 2012 (www.yanyu.ca) 

Type 1 Diabetes Mellitus 
Primary absolute insulin deficit 

(<10% of Beta cells still functional) 

Viruses + Toxins can also directly 
destroy Beta cells, or damage 

Beta cells enough to expose its 
antigens to  body’s immune 

system 

Mutations in the HLA (MHC) 
gene can either facilitate (or 

prevent) T-cell receptor 
binding to Beta-cells 

Failure of maturing T-cells to 
develop Insulin gene 

recognition while in the 
thymus may cause abnormal 

self-recognition 

Auto-antibodies against Beta cells 
detectable: Anti-Insulin, anti-GAD65, etc 
# of auto-antibodies detected predicts 
likelihood of DM  



Pathogenesis of 
Type 2 Diabetes 
Mellitus (DM) 
Insulin resistance  
relative insulin deficit 
(over time)  High 
blood [glucose] 
 

Genetic Susceptibility 
(predisposing insulin resistance) 

Medications 

Hyperglycemia, uncontrolled 
(Triglycerides starting to become mobilized 
into free fatty acids, used as fuel by cells) 

Initially, beta-cells work overtime to 
 Insulin secretion, keeping  blood 

[glucose] normal 

Yan Yu, 2012 (www.yanyu.ca) 

Type 2 Diabetes Mellitus 
Intially: Relative insulin deficit 

Rare Disorders 

Aging 

Over-nutrition, Obesity 
and Inactivity 

(accumulated visceral fat – 
effectively an endocrine “organ”) 

Over many years, Beta-cells “tire 
out” and  insulin secretion  

Adipokines 
Inflammatory 

mediators 

Free fatty 
acids 

Insulin resistance 
(liver, muscle, adipose tissue become 

less  responsive to insulin) 

Part of the metabolic syndrome:  risk of 
cardiovascular disease 

Hypertension 
Hyperlipidemia (high LDL, low HDL) 
Insulin resistance 

Hyperglycemia is 
also toxic to Beta-cells 
(glucotoxicity) 

Free fatty acids  (catabolic 
state) directly inhibit s insulin 

secretion (lipotoxicity) 

Over many years: Beta-cells slow down 
insulin production, will turn into an 

absolute insulin deficit 


