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Glucagon: 

Glucagon Action : 

 
 

 
 

 

 

 

 

 

 

 

 

•A 29-amino-acid polypeptide hormone that is a potent 

hyperglycemic agent. 

• Produced by α cells in the pancreas. 

• Use cAMP \ Adenylyl cyclase system (second messenger).  

Its major target is liver: 

• Increase Glycogenolysis. 

• Increase Gluconeogenesis*. 

• Increase Lipid oxidation (fully to CO2 or partially to produce 

keto acids “ketone 

bodies”). For use it by brain and peripheral tissue  

• Inhibits glycolysis. 

• Release of glucose to the blood from liver cells. 
   

    *There is no receptor for glucagon in the muscle and a little of receptor in adipose tissue. 



 
Glucagon synthesis : 

 

 DNA  in α cells  (chromosome 2) 
 

    mRNA  
 

      Preproglucagon                
  

  proglucagon 
           

    glucagon 

Factors Affecting the 

Metabolism : 

* Glucagon stimulate insulin secretion while insulin inhibit glucagon 

secretion . 



Diabetes  

What is Diabetes : 
Diabetes is probably the most important metabolic disease.  

It affects every cell in the body and affects carbohydrate, lipid, and 

protein metabolism. 

characterized by the polytriad:  
Polyuria (excessive urination)  

Polydypsia (excessive thirst)  

Polyphagia (excessive hunger). 

 

Types of Diabetes :  
Type 1 Diabetes 

Affects children 

Cause: inadequate insulin secretion 

Treatment : insulin injection 

 

Type 2 Diabetes 

Affects adults 

Cause defect in insulin action 

Treatment : diet or OHA 

 

 

 

                  Cause 
Inadequate secretion  

of insulin 
Defects in the action  

of insulin 

Metabolic disturbances 
(hyperglycemia and glycosuria)  



  Diabetes Mellitus Type I 
Caused by an immune-mediated selective destruction of β cells. 

  

β cells are destroyed while α cells are preserved: 

 -  No insulin :::: high glucagon <  high production of glucose and ketones by liver. 

     

Glucose & ketones<  osmotic diuresis 

 

Keto acids  < diabetic ketoacidosis  

 

Diabetes Mellitus: Type II 
 

relating to a population)  ) More common in some ethnic groups 

Insulin resistance keeps blood glucose too high 

 

.Chronic complications : 

1- atherosclerosis (Because of  Lipid accumulation )  

2- renal failure & 

3- blindness Retinopathy is a complication of diabetes that can lead to blindness. It results 
from damage to the blood vessels in the back of the eye due to prolonged hyperglycemia 

4- coma   

  

Type 1 Diabetes 

http://www.umm.edu/future/diabetes.html


Glucose Tolerance Test GTT and  Fasting plasma glucose (FPG)  

Test 2 : Oral Glucose Tolerance Test OGTT ( IMPORTANT 

TO UNDERSRAND ) 

 

This test is done when diabetes is suspected, but you have normal results on a fasting 

plasma glucose test. For the test, you'll have to : 1- fast overnight.(FPG)  2- Then 

drink a very sweet solution containing 75 g of glucose.  3- A sample of your blood 

will be drawn two hours later.  

 

Normal glucose levels are less than 140 mg/dL at two hours.  

The criterion for a diagnosis of diabetes with this test is a two-hour blood glucose 

level of 200 mg/dL or higher. Prediabetes is diagnosed if the two-hour blood glucose 

level is 140–199 mg/dL. 

 

Test 1: Fasting plasma glucose (FPG)  
The fasting plasma glucose test is the preferred method for 

diagnosing diabetes in children, men, and nonpregnant women. 

The test measures blood glucose levels after an overnight fast 

(no food intake for at least eight hours).  

 

Normal fasting blood glucose level is less than 100 mg/dL. 
A diagnosis of diabetes is made when the fasting blood 

glucose level is 126 mg/dL or higher on at least two tests.  

Values of 100–125 mg/dL indicate prediabetes.  

For your information 

BUT :  

During the test you 

should ask the patient 

to stay calm and do 

no exercise to avoid 

the cells from using 

the glucose . 

For your information 
If you have a diabetic 
patient ask him to do 
an exercise because 
the active muscle does 
not need GLUT4.   . 



Glucose Tolerance Test GTT and  Fasting plasma glucose (FPG)  

Glucose Tolerance Test GTT : 
Following the oral administration of a standard dose of 

glucose, the plasma glucose concentration normally rises 

but returns to the fasting level within 2 hours. ( in normal 

people).  

If insulin activity is reduced, the plasma glucose 

concentration takes longer than 2 hours to return to normal 

and often rises above  200 mg/dl. (the diabetics ) 

Measurement of urine glucose allows determination of the 

renal threshold for glucose. 

 

 

 

The following results suggest different 

conditions: 

Normal values: 

 test1 : FPG  <100 mg/dl 

 test2 : 2hr PPG  < 140 mg/dL 

 

Impaired glucose tolerance  

 test 2 : 2hr PPG = 140  - 199 mg/dL 

 

Diabetes  

Test 1: FPG ≥ 126 mg/dl 

Test2 : 2hr PPG levels ≥ 200  mg/dL 

 



 The activity of the satiety الشبع مركز 
center in the ventromedial nuclei ( 
in hypothalamus ) is probably 
governed by the glucose utilization 
in the neurons. The entry of glucose 

, when  insulinis controlled by the 
the insulin is low there will be no 
enough gloucoe and the individual 
.feels hungry 



Summery 






Glucagon is a hyperglycemic polypeptide hormone 

 
 


It Uses cAMP \ Adenylyl cyclase system (second messenger).  

 


Its major target is the liver  

 


 Diabetes mellitus is a disease caused by deficiency or diminished effectiveness of 

endogenous insulin. 

• Type 1 diabetes mellitus: results from the body's failure to produce sufficient insulin. 

• Type 2 diabetes mellitus: results from resistance to the insulin, often initially with normal 

or increased levels of circulating insulin. 


pregnant women who have never had diabetes before but who have high blood glucose 
levels during pregnancy are said to have gestational diabetes. It may precede 

development of type 2 (or rarely type 1) diabetes. 


 Patients with Type 1 DM always need insulin treatment and are prone to ketoacidosis  

Summery 



1) All of the following are true about 

glucagon action except ? 

A) Increase Glycogenolysis 

B) Increase Lipid oxidation  

C) stimulate glycolysis 

D) Increase Gluconeogenesis 

2) Glucagon second messenger is ? 

A) cGMP 

B) Tyrosine kinase 

C) cAMP 

D)  No second messenger  

3) A fasting blood glucose test level of 

_____indicates diabetes.: 

A) 50 mg/dl to 69 mg/dl 

B) 70 mg/dl to 99 mg/dl 

C) 100 mg/dl to 125 mg/dl 

D) 126 mg/dl or higher on two separate 

tests 

 

4)A fasting blood glucose test level of 

_____indicates prediabetes: 

A) 50 mg/dl to 69 mg/dl 

B) 70 mg/dl to 99 mg/dl 

C) 100 mg/dl to 125 mg/dl 

D) 126 mg/dl or higher on two 

separate tests 

5) A fasting blood glucose test level of 

____ is considered normal.:  

A) 50 mg/dl to 69 mg/dl  

B) 70 mg/dl to 99 mg/dl 

C) 100 mg/dl to 125 mg/dl  

D) 126 mg/dl or higher on  

 

1-C   2-C   3- D   4- C    5- B    

MCQs 
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