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Endocrine Glands 

• Endocrine system is 
composed of endocrine 
glands. 

 

• Widely distributed 
throughout the body. 

 

• Endocrine glands secrete 
the chemical substances 
called hormones. 



Hormones 

• Hormone - Chemical messenger. 

 

• When your body senses a physical change it 
usually involves the secretion of hormones in 
its response. 

 

• Helps body meet demands of infection, 
trauma and stress. 



Functions of Hormones 

• Helps regulate metabolic processes involving 
carbohydrates, fats, and proteins. 

 

• Plays a role in growth and reproduction. 

 

• Helps to regulate water and electrolyte 
balance. 

 

 



Hormones 

• Classified as either proteins or steroids. 

 

• Target tissue or organ-each hormone binds to 
a specific tissue. 

 

• Target tissue may be close or it may be a 
distance from the endocrine gland. 

 

 



Hormone Receptors 
• Interact with receptor sites of cells of target 

tissue. 

 

• Two types:   

 

• Membrane receptors-located on the surface 
of the cell membrane. 

• Intracellular receptors-located within the cell. 

 



Hormone Receptors 

•  Hormone                             receptor 

• Lock                                       key 

 

• Ex. Insulin circulates throughout the body in 
the blood and is delivered to every cell in the 
body but can only stimulate cells that have 
insulin receptors. 

 



Hormone Receptors 

• Specificity-specific hormone for each receptor. 

 

• Interaction of the hormone with its receptor 
stimulates the production of a Second 
messenger,  cyclic adenosine monophosphate, 
(cAMP). 

 

• cAMP helps activate the enzymes in the cell. 

 

 



Hormones 

• Hormones are aimed 
at target tissues or 
target organs. 

 

• Protein hormones and 
membrane receptors. 

 

• Steroid hormones and 
intracellular receptors. 



Control of Secretion 

• Three mechanisms control the secretion of 
hormones: 

• (1)-negative feedback control 

 

• (2)-biorhythms 

 

• (3)-control by the central nervous system 



Negative Feedback 

• Negative feedback- the mechanism through 
which the endocrine glands maintain normal 
plasma levels of hormones. 

 

• Ex.  Blood level of glucose increases after eating, 
insulin will be released by the pancreas.  Insulin 
causes the glucose to move from the blood to the 
cell.  As glucose enters the cells, blood glucose 
levels decrease.  The information is fed back to 
the gland so it will decrease the insulin secretion. 



Negative Feedback 



Biorhythms 

•  Biorhythm-rhythmic alteration in a hormone’s 
rate of secretion. 

 

• Circadian rhythm-a 24-hour rhythm, pattern 
repeats itself every 24-hours. 

 

• Ex. Cortisol is secreted in a 24-hour rhythm 

• Female reproductive hormones-monthly rhythm 



Biorhythms 

• chronopharmacology-the branch of 
pharmacology that addresses the effect of 
biorhythms on drug effects. 

 

• Coordinating certain drugs with our natural 
rhythm increases the effectiveness of the drug. 

 

• Ex.  Steroids-administered in the morning when 
natural steroid levels are highest. 



Central Nervous System 

• The CNS helps control the secretion of 
hormones in two ways: 

 

• (1)-Activation of the hypothalamus 

 

• (2)-Stimulation of the sympathetic nervous 
system. 



The pituitary Gland 

• Pea-sized gland 
located in a 
depression of the 
sphenoid bone. 

 

• Attached to the 
undersurface of 
the hypothalamus. 



The Pituitary Gland 

• Contains two main 
parts: 

 

• (1)-anterior pituitary 
gland 

 

• (2)-posterior 
pituitary gland 



Anterior Pituitary Gland 
• Composed of 

glandular epithelial 
tissue. 

 

• Secretes six major 
hormones. 

 

• These hormones 
control other glands 
and affect many organ 
systems. 

 



Anterior Pituitary Gland 

• Hormones of the anterior pituitary gland: 

• (TSH)-thyroid-stimulating hormone 

• (ACTH)-adrenocorticotrophic hormone 

• (GH)-growth hormone 

• (PRL)-prolactin 

• (FSH,LH)-gonadotropins 



Growth Hormone 
• (GH)-also called somatotropin or somatotropic 

hormone. 

• Effects are on the growth of skeletal muscles 
and the long bones of the body, determines 
size and height. 

• Exerts powerful metabolic effects.  

• Causes amino acids to be built into proteins 
and fats to be broken down and used for 
energy. 



Growth Hormone 
• Profound effect on 

growth.  

 

• Hypersecretion as a 
child causes 
gigantism. 

 

• Height may be 8 or 9 
feet. 



Growth Hormone 

• Acromegaly-condition 
that occurs if 
hypersecretion occurs 
in an adult after the 
epiphyseal disc of the 
long bones have sealed. 

 

• Eyebrow ridges, nose, 
hands, and feet enlarge. 



Dwarfism 

• Hyposecretion  of 
growth hormone. 

 

• Person’s height is 
very short. 



Prolactin 

• Prolactin (PRL)-also called lactogenic 
hormone. 

 

• Promotes milk production in women. 

 

• Stimulates the mammary glands to produce 
milk after childbirth. 



Tropic Hormones 
• Names of tropic hormones usually end in 

tropin or tropic. 

 

• Thyrotropin or thyroid-stimulating hormone 
(TSH)-stimulates the thyroid gland to secrete 
hormones. 

 

• Target gland for thyroid-stimulating hormone 
is the thyroid gland. 



Tropic Hormones 
• Adrenocorticotropic hormone (ACTH) 

 

• Target gland for adrenocorticotropic hormone 
is the adrenal cortex-ACTH stimulates the 
adrenal cortex to secrete steroids. 

 

• Gonadotropic hormones-target gland for the 
gonadotropic hormones are the gonads or the 
sex  glands (ovaries and testes). 



Tropic Hormones 
• Two gonadotropins are: 

 

• Follicle-stimulating hormone (FSH)-stimulates 
the development of the ova in the female and 
the sperm in the male. 

 

• Luteinizing hormone(LH)-causes ovulation in 
the female and causes the secretion of sex 
hormones in both the male and female. 



Tropic Hormones 

• Interstitial cell-stimulating hormone-(ICSH)-
stimulates the interstitial cells in the testes to 
synthesize and secrete testosterone.   



Posterior Pituitary Gland 

• The posterior pituitary gland is composed of 
nervous tissue. 

 

• Two hormones  oxytocin and antidiuretic 
hormone , are produced in the hypothalamus 
and transported to the gland where they are 
stored until needed. 

 

 

 



Posterior Pituitary Gland 
• Antidiuretic  hormone (ADH)- is released from 

the posterior pituitary gland in an attempt to 
conserve water. 

 

• Primary target organ for ADH is the kidney. 

 

• ADH causes the kidney to reabsorb water from 
the urine and return it to the blood, this 
decreases the amount of urine excreted by the 
kidneys. 



Posterior Pituitary Gland 
• ADH is released in response to concentrated 

blood. 

 

• Blood concentration increases when blood 
volume decreases or the amount of solute in 
blood decreases. 

 

• Triggers for release of ADH:  stress, trauma, 
morphine. 



Posterior Pituitary Gland 

• Alcohol inhibits ADH –excessive urination. 

 

• Absence of ADH-profound diuresis occurs. 

 

• Diabetes insipidus-disease where there is a 
deficiency of ADH, may excrete up to 25 liters 
of dilute urine per day. 

 

 



Posterior Pituitary Gland 

• Oxytocin: 

• Target organs are the uterus and the 
mammary glands in the breasts. 

• Stimulates the ,muscles of the uterus to 
contract and plays a role in labor and delivery . 

• Stimulates contraction of smooth muscles 
around the mammary ducts within the breast 
releasing  breast ,milk. 

 

 



Third Lobe 

• Pituitary gland is divided into two parts, but 
there is also a tiny third lobe. 

 

• Third lobe secretes- Melanocyte 
hormone(MSH). 

 

• Stimulates melanocyte in the skin, darkens 
skin color. 

 

 


