
Endocrine system and Hormones                                Lec 6 
  

The nervous system & the endocrine system are the two main coordinating & 

controlling systems of the body. There are several difference between these two 

systems ; for example 
  

1-The nervous system acts by means of electric impulses &chemical stimuli. It 

has an immediate and short term effect on muscle & gland. 
 

2-The endocrine acts by means of chemical stimuli only. It has more widespread, 

slower & longer lasting effects, also has more generalized effects on such 

activities as growth, metabolism & reproduction. 

 

 ►The endocrine system is a network of glands that secrete chemicals called 

hormones to help your body function properly. 

  

►The endocrine system works to regulate certain internal processes. 

(Note: endocrine shouldn’t be confused with exocrine. Exocrine glands, such as 

sweat and salivary glands, secrete externally and internally via ducts. Endocrine 

glands secrete hormones internally, using the bloodstream.) 

  

►The endocrine system helps control the following processes and systems: 

 Growth and development 

 Homeostasis (the internal balance of body systems) 

 Metabolism (body energy levels) 

 Reproduction 

 Response to stimuli (stress and/or injury) 
  

Hormones 
 

It is chemical messengers released by the glands of the endocrine system, it is 

released directly into the blood stream and carried to the tissues they affect. 

 

Chemistry of Hormones 
 

1-Proteins:most hormones are proteins or related compounds amino acids. All 

hormones except those of the adrenal cortex& the sex gland are proteins. 

 

2-Steroid are hormones derived from lipids and produced by the adrenal cortex 

and sex gland. 

 



Figure(1) showing gland of the endocrine system 



The Endocrine Glands and their Hormones:- 
  

The endocrine system consists of the glands that secrete hormones 

directly into the blood stream. 

 

1-Pituitary gland:  
  

It is small gland about the size of a cherry. It is located in a saddle-like depression 

of the sphenoid bone just behind the point at which the optic nerve cross. The 

gland is divided into parts, the anterior lobe and the posterior lobe. 

The pituitary gland is often called master gland because it releases hormones that 

affect the working of other gland such as thyroid, gonads, and adrenal glands. The 

pituitary itself is controlled by hypothalamus. 

  

Functions :- 

 

A- Hormones of the anterior lobe-glandular tissue: 
 

►Thyroid stimulating hormone (TSH), as its name suggests, is a tropic hormone 

responsible for the stimulation of the thyroid gland. 

►Adrenocorticotropic hormone (ACTH) stimulates the adrenal cortex, the outer 

part of the adrenal gland, to produce its hormones. 

►Follicle stimulating hormone (FSH) stimulates the follicle cells of the gonads 

to produce gametes—ova in females and sperm in males. 

►Luteinizing hormone (LH) stimulates the gonads to produce the sex 

hormones—estrogens in females and testosterone in males. 

►Human growth hormone (HGH) affects many target cells throughout the body 

by stimulating their growth, repair, and reproduction. 

►Prolactin (PRL) ; it stimulates the mammary glands of the breast to produce 

milk. 

 

B-Hormones of the posterior lobes-nervous tissue: 
 

►Oxytocin triggers uterine contractions during childbirth and the release of milk 

during breastfeeding. 

 

►Antidiuretic hormone (ADH) prevents water loss in the body by increasing the 

re-uptake of water in the kidneys and reducing blood flow to sweat glands. 
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2-Thyroid gland 
  

Is largest of the endocrine gland which located in neck, it has two oval parts 

called the lateral lobes, one on either side of the voice box. A narrow band 

called(Isthmus) connect these two lobes. The entire gland is enclosed by  

connective tissue capsule. This gland produces hormones. 

-Thyroxin------- influence cell metabolism  

-Calcitonin ----- decrease blood calcium level  

  

3-Parathyroid gland   
 

Are four tiny epithelial bodies which is located behind the thyroid gland and 

embedded  in its capsule. The secretion of these glands Parathyroid hormone 

(PTH),which increase blood calcium levels. 

 

 4-Adrenal glands  
  

The adrenals or suprarenals, are two small gland, each one situated above a 

kidney. An adrenal gland has two separated parts, the inner  area is called the 

medulla, while the outer portion is the cortex.  
 

Secret hormones from the adrenal medulla:  
-Epinephrine and norepinphrine act as neurotransmitters.  

 

Secret hormones from the adrenal cortex:    

-Glucocorticoid -----release during stress (cortisol) 

-Mineralocorticoids------regulate water and electrolyte balance(aldosterone). 

-Sex hormones-----------produced in small amounts. 

 

5-Sex glands 
 

 The sex gland, the ovaries of female and the testes of the male. the hormones 

produced by these organs are needed in the development of the sexual 

characteristics. 

 

-Testes      secrete testosterone ,is responsible for growth& functioning of the 

male reproductive tract, also responsible for male secondary sex characteristics, 

such deep voice &facial hair. 
 

-Ovaries          secrete estrogen is contribute to the development of the female 

secondary sex characteristics and stimulate the development of the mammary 

gland, development and  functioning of the female reproductive organs. The other 

hormones called progesterone, assists in the normal development of pregnancy. 

 

 



 

6-Thymus gland 
  

The thymus gland lies in the upper part of the chest above the heart. This gland is 

important in the immune system. It secreted  thymocin, which aids in 

development of T-lymphocytes. 

 

7-Pineal gland 
  

The pineal gland ,a small, flattened ,cone-shaped structure located between the 

parts of the thalamus, produce melatonin, which is regulate sexual development. 

 

8- Islet cells of pancreas 
 

Scattered throughout  the pancreas are small groups of specialized cells called 

Islets of langerhans. that  secrete insulin, which lowers blood glucose, and 

glucagon which rises blood  glucose. 

 

Other hormone- producing structures: 

 

1-Digestive System:  

   The hormones cholecystokinin (CCK), secretin, and gastrin are all produced by 

the organs of the gastrointestinal tract. help to regulate the secretion of pancreatic 

juice, bile, and gastric juice in response to the presence of food in the stomach. 
 

 

2-Placenta:  

    In pregnant women, the placenta produces several hormones that help to 

maintain pregnancy. Progesterone is produced to relax the uterus, protect the 

fetus from the mother’s immune system, and prevent premature delivery of the 

fetus.  

 

3- The kidneys  
 

              produce the hormone erythropoietin (EPO) in response to low levels of 

oxygen in the blood. EPO released by the kidneys travels to the red bone marrow 

where it stimulates an increased production of red blood cells. 

 

 Produce renin, which acts on the blood vessels to produce constriction  

and stimulates the adrenal cortex to release aldosterone, both of these  action lead 

to  rises blood pressure 
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