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GLUCOSE METABOLISM

üthe cornerstone of life

üneurons are especially dependent on 

glucose

üregulatory mechanisms:

¸ hyperglycemic  hormones = glycogenolysis, 

gluconeogenesis 

¸ hypoglycemic hormone = insulin
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HYPERGLICEMIA

(diabetes mellitus)
üDiabetes - Greek word = to siphon or to 

pass thru.

üMellitus - Latin word = sweet or honey.

ügroup of chronic disorders

üinsulin deficiency ABSOLUTE/RELATIVE

!!! also affects protein and fat metabolism



CLASSIFICATION

ütype 1 DM - autoimmune pancreatic ɓ-cell 
destruction = absolute insulin deficiency; 

ütype 2 DM - insulin resistance = relative 
insulin deficiency;

üñotherò specific types of DM(associated 
with identifiable clinical conditions or 
syndromes); 

ügestational DM - appears or is first 
detected during pregnancy. 



!!! pre-diabetes

üimpaired glucose tolerance (IGT)

üimpaired fasting glucose (IFG)



ADA diagnosis of DM

1. classic symptoms of diabetes (polyuria, 
polydipsia, and unexplained weight loss) plus
random plasma glucose concentration Ó 200
mg/dL (Ó11.1 mmol/L);
or

2. fasting (Ó8-hour) plasma glucose concentration 
Ó 126 mg/dL(Ó7.0 mmol/L);
or

3. a 2-hour postload plasma glucose 
concentration Ó 200mg/dL (Ó11.1 mmol/L) 
during a 75-g oral glucose tolerance test.



ETIOLOGY 

Type 1 diabetes

üGenetic

üEnvironmental

üAutoimmune





Type 2 diabetes

= relative insulin deficiencyïinsulin 

resistance / inadequate secretory 

response

ücomplex genetic interactions unrelated 

to HLA genes

üenvironmental factors such as body 

weight (obesity) and exercise (lack of 

physical activity). 



MODY

üautosomal dominant inheritance 

üonset in at least 1 family member younger 

than 25 years

üabsence of autoantibodies

ücorrection of fasting hyperglycemia without 

insulin for at least 2 years

üabsence of ketosis. 



Type 2 DM pathogenic 

mechanisms:
ü progressive loss of insulin secretory capacity. 

ü impaired insulin action :
¸ impaired mitochondrial function and the resulting accumulation 

of free fatty acids in insulin-responsive tissues.

¸ defects of the insulin receptor. 

¸ defects in ñpostreceptorò pathways 

ü Adipocyte-Derived Hormones and Cytokines
¸ Leptin

¸ Adiponectin

¸ other adipocyte-derived factors (resistin, angiotensinogen, 
interleukin-6, transforming growth factor-ɓ, plasminogen 
activator inhibitor 1)

¸ TNF-Ŭ. 



ü Glucotoxicity.

ü Lipotoxicity.
¸ accelerate hepatic gluconeogenesis

¸ inhibit muscle glucose metabolism

¸ impair pancreatic ɓ-cell function.



üType 1 DMproduces profound ɓ-cell 

failure and insulin deficiency with 

secondary insulin resistance, 

üType 2 DM is associated with less severe 

insulin deficiency but greater insulin 

resistance.
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diabetes mellitus pathogenesis
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fasting hyperglycemia
ümobilization of 

substrates from muscle 

and adipose tissue

üaccelerated hepatic 

gluconeogenesis, 

glycogenolysis,   

ketogenesis

ü impaired removal of 

endogenous and 

exogenous fuels by 

insulin-responsive 

tissues.



ü Insuline deficiency - increase lipolysis

üGlucagon - accelerating hepatic ketogenesis

üCatecholamines  growth hormone, and cortisol -
increase lipolysis.

¸ type 1 diabetes - converted to ketone bodies 

¸ type 2 diabetesïinsulin suppress the conversion of free 
fatty acids to ketones

!!! The increase in substrate delivery - hepatic 
steatosis and severe hypertriglyceridemia 
(endogenous).

fasting free fatty acids



Postprandial Hyperglycemia

ütype 1 diabetesïinsulin deficiency

ütype 2 diabetes - delayed insulin 
secretion + hepatic insulin resistance

¸ the liver fails to arrest glucose 
production

¸ fails to appropriately take up glucose 
for storage as glycogen

¸ glucose uptake by peripheral tissues is 
impaired



Hyperglycaemia

Þ

renal threshold for glucose surpassed

(>170mg/dl)

Þ

GLUCOSURIA

Þ

osmotic diuresis Ý POLYURIA

Þ

dehydration Ý thirst Ý POLYDIPSIA



üType 1 diabetic - defects in the disposal 

of ingested proteins and fats as well.

¸ Hyperaminoacidemia

¸ Hypertriglyceridemia (exogenous)



ACUTE METABOLIC 

COMPLICATIONS

üdiabetic ketoacidosis (DKA)

ühyperosmolar hyperglycemic 

syndrome (HHS) 

ühypoglycemia



DKA

üdeficient circulating insulin activity 

üexcessive secretion of counter-

regulatory hormones. 

ühyperglycemia, ketosis, acidosis

!!! osmotic diuresis - dehydration and 

electrolyte loss.


