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	1. Lecture - 54
Endocrine  System
Dr Shamshad
Majmaah Medical College
KSA
 


	2. Objectives
1. Define hormones  and list the general functions of hormones in the body.
2. Classify hormones according to their chemical nature.
3. Outline the endocrine glands and exemplify some of their hormones.
4. Describe briefly the major mechanisms for hormone actions.
Reference: GUYTON & HALL Textbook of Medical Physiology, 12th ed. page: 881-882 & 886-891.
 


	3. Defn: Gland is  a group of cells that produce a secretion with a specific
chemical composition (secretion).
Secretion through duct
Ex: Salivary, Gastric, Pancreatic, intestinal, Mammary….
No duct
Secretion called hormones
Added directly into blood & lymphatics
Ex: Pituitary, Thyroid, Adrenal, Thymus, Ovaries, Testis….
Exocrine gland
Endocrine gland
Or
Ductless gland
Gland
NOTE:
Pancreas is Both Exocrine (Pancreatic juice) an Endocrine( Insulin, Glucagon)
 


	4. 1. Chemical substance  ( specific in composition)
2. Required in a catalytic amount [nanograms (ng) / micrograms (mcg or μg)]
3. Secreted by specific ductless gland
4. Transported to target cells via bloodstream (direct/Indirect through lymphatics)
5. Bind and Act on specific target cells which have specific hormone receptors
6. Synthesized and secreted during the time of requirement.
7. At target cells produces physiologic, morphologic and biochemical responses.
8. Once action is complete they are destroyed and eliminated from body either
through urine or bile.
General Characteristic of hormones
 


	5. 2: Neuroendocrine hormones:
These  are secreted by neurons into the circulating blood & influence the function
of target cells at another location in the body.
Ex: Vasopressin, Oxytocin.
1: Endocrine hormones:
These are chemical substance released by glands or specialized cells into the
circulating blood & influence the function of target cells at another location in the body.
Ex: Thyroid, Insulin, Parathyroid ,Steroids ,Estrogen Testosterone, Growth hormone ….
Types of Hormones
The target cells express hormone-specific receptors that show a biological response
upon hormone binding.
 


	6. 1. Hypothalamus
2. Pineal  gland
3. Pituitary gland
4. Thyroid gland
5. Parathyroid gland
6. Thymus
7. Adrenal glands
8. Pancreas
9. Kidneys
10. Stomach
11. Small intestine
12. Adipose tissue
13. Ovaries
14. Testis
15. Placenta
1
2
3
4
5
6
7
9
10
12
11
13
14
15
8
Endocrine glands
 



	8. 1. Maintain Internal  Homeostasis
2. Support Cell Growth
3. Growth in most parts of the body
4. Increases the rate of many chemical reactions in almost all the body’s cells
5. Coordinate Reproduction and Development
6. Coordinate and Facilitate Responses to External Stimuli
Functions of Endocrine hormones
Main function:
To integrate with Neural system of the body and thus maintain the Homeostasis
of the body function.
Note:
Multiple hormone systems play a key role in regulating almost all body functions, including
metabolism, growth and development, water and electrolyte balance, reproduction, and behavior.
 


	9. Classification of hormones  according to their chemical nature
1:Proteins
& polypeptides
 Ant. pituitary hormone
( GH,TSH etc.)
 post. Pituitary
(ADH Oxytocin)
 Pancreas :
Insulin& glucagon
 parathyroid gland:
PTH. ….
2: Steroids
Cholesterol derivatives
 Adrenal cortex
Cortisol & aldosterone
 Ovaries & placenta:
Estrogen and
progesterone
 Testes :
Testosterone.
 Active Vitamin D3
3:Amino Acid
Tyrosine derivatives
 Thyroid gland
Thyroxine & triiodothyronine
 Adrenal medullae
Epinephrine & norepinephrine
 Melatonin
 


	10. 1.Peptide hormone synthesis
  


	11. 2.Steriod hormone synthesis
  


	12. Steroid hormone Action
  


	13. Based on distance  of target cells Types of hormones
Paracrine
Are secreted by cells into the extracellular
fluid and affect neighboring target cells of a
different type.
Autocrine
Are secreted by cells into the extracellular
fluid and affect the function of the same cells
that produced them.
Endocrine Are secreted by cells into the extracellular
fluid and affect the function of the target cells
which situated far
They reach the target cells through
bloodstream
 



	15. Mechanism of action  of hormones
1: Ion Channel–Linked Receptors:
NT like Ach & NE bind to their receptors in the postsynaptic membrane.
Leading to change in the structure of the receptor (opening / closing a channel for
one or more ions)
This causes altered movement of these ions through the channels resulting in the
subsequent effects as configurationally changes on the postsynaptic cells.
Intracellular signaling after hormone receptor activation
 


	16. 2: G Protein–Linked  Hormone Receptors:
Many hormones activate receptors that indirectly regulate the activity of target
proteins (e.g., enzymes or ion channels) by coupling with groups of cell membrane G
proteins.
 


	17. 3: cAMP is  second messenger used by the
different hormones.
4: For few peptide hormones, Ex: ANP cGMP act
as second messenger.
5: Others are 1: Calcium ions & associated
calmodulin
2: Products of membrane
phospholipid breakdown.
DAG (diacylglycerol), IP3(inositol triphosphate
 


	18. Hormones Act Mainly  on the Genetic Machinery Of the cell
 Thyroid Hormones Increase Gene Transcription in the Cell Nucleus
 Steroid Hormones Increase Protein Synthesis in the target cells. These proteins then
function as enzymes, transport proteins, or structural proteins, which in turn provide
other functions of the cells.
Full action of the steroid hormone is delayed for at least 45 minutes—up to
several hours or even days.
 


	19. Hormone storage
1. Catecholamines  & polypeptide hormones are stored in secretory granules.
2. Thyroid hormones are stored bound to thyroglobulin in the colloid of thyroid follicles.
3. Steroid hormones are very little stored in steroid-producing endocrine cells.
 


	20. Hormone secretion
1. Catecholamines  & polypeptides by exocytosis.
2. Steroid hormones are highly lipid-soluble, once they are synthesized, they can simply
diffuse across the cell membrane and enter the interstitial fluid and then the blood by
simple diffusion.
 


	21. Water-soluble hormones: Ex:  peptides & catecholamines are dissolved in the plasma.
At target tissues, diffuse out of the capillaries and bind to target cells.
Lipid-soluble hormones: Ex: Steroid & thyroid hormones circulate in the blood bound
to plasma proteins.
≤10% is free form in the plasma
≥90% Bound to plasma proteins.
Transport of Hormones in blood
 


	22.  Cannot easily  diffuse across the capillaries.
 Biologically inactive until they dissociate.
 Bound hormones serve as reservoirs, replenishing the concentration of free
hormones when they are bound to target receptors or lost from the circulation.
 Binding of hormones to plasma proteins greatly slows their plasma clearance.
 the plasma half-life of a hormone is +vely correlated to % of protein binding
• Protein-bound fraction of thyroxin is 99.98% ------> half-life 6 days
• Protein-bound fraction of aldosterone is 15% -----> half-life 25 minutes
Significance of bound form of hormones
 


	23. Hormone clearance from  plasma
1. Metabolic destruction by the tissues,
2. Binding with the tissues,
3. Excretion by the liver into the bile,
4. Excretion by the kidneys into the urine.
5. Hormones are sometimes degraded at their target cells by enzymatic mechanisms that
facilitate endocytosis of the cell membrane hormone-receptor complex; the hormone is
then metabolized in the cell, and the receptors are usually recycled back to the cell
membrane.
 


	24. Feedback Control of  Hormone Secretion
Negative Feedback
 Prevents Over activity hormones .
Ex: most of hormone
Positive Feedback
 Surges of Hormones
Ex: Oxytocin
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