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Pathophysiology of  juvenile 
diabetes mellitus



Pancreas : Anatomy.

1.Glucagon 
by alpha 

cells
2.Insulin by 
beta cells.



PHYSIOLOGY.

Regulation of Plasma Glucose Level



Pancreas secretes 40-50 units of insulin daily in 
two steps:

Secreted at low levels during fasting ( basal 
insulin secretion)

 Increased levels after eating (prandial)

An early burst of insulin occurs within 10 
minutes of eating

 Then proceeds with increasing release as long 
as hyperglycemia is present



WHAT IS INSULIN ?

-Peptide Hormone, 
regulates blood sugar.

-Causes body cells to 
take up glucose from 
the blood.

-Insulin receptors 
found on:

   Liver cells

   Skeletal muscles

   Adipose tissue



How Insulin Decrease Plasma Glucose 
Level?



Diabetes mellitus



Mechanism of hyperglycemia.

Increase in 
hepatic glucose 

output

Decrease in 
peripheral 

glucose 
utilisation







Type I diabetes mellitus



Risk factors

Prevalence 1:300
Peak age of diagnosis: 11-13 years 
Risk for sibling: 6%
Risk for monozygotic twin: 50%
Risk for offspring: 2-10%, higher side if father 

has diabetes



Monogenic –mutation of 
FOXP3gene.
Histocompatibility complex – 
chromosome 6
Insulin gene on chromosome 11
HLA Class II genes
CTLA -4
IL-2 RECEPTOR
IL-1 RECEPTOR
INTERFERON INDUCED 
HELICASE.

genetic



VIRAL INFECTIONS 
Congenital rubella 
syndrome
Enteroviruses
Mumps viruses

COW’S milk
Psychological stress

ENVIRONMENTAL



Stages of type –I

 There are four stages in the development of Type 1 
DM:
1.  Preclinical period with positive b-cell antibodies
  2. Hyperglycemia when 80-90% of the 
       β- cells  are destroyed.
3.   Transient remission (honeymoon phase).
4.  Establishment of the disease 







Type 2 diabetes.

  characterized by the presence of both insulin 
resistance (tissue insensitivity) and some degree of 
insulin deficiency or b- cell dysfunction

   occurs when a diabetogenic lifestyle (excessive 
calories, inadequate caloric expenditure and obesity) 
is superimposed upon a susceptible genotype   



Pathophysiology od type 1 

Cell mediated response

Molecular mimicry

Random failure of tolerance : 
injury to islets.



Cell mediated response: 
-Type 1 diabetes is caused by a T cell–mediated 

autoimmune destruction of the pancreatic beta cells.





Molecular mimicry: similar epitopes between pathogen and host.

Viruses can produce proteins similar to those of the host.
 Immune cells present viral protein homologous to self protein         

Failure of tolerance and autoimmunity.

 Injury to Islet cells: macrophages provoke insulitis by release of 
interleukin.

Can lead to presentation of cryptic antigens....



Injury to islet cells.

T-helper  cells secrete 
Interferon-gamma:

Activates macrophages 
and granulocytes: Induce 

apoptosis of beta cells

APCs phagocytize 
apoptotic bodies

Presentation of 
cryptic antigens 
from within Beta 

cells on MHC

Activation of further 
Tc and Th cells
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