HUMAN ENDOCRINE SYSTEM
Chemical Co-ordination :

Chemical co-ordination occurs through chemical messengers called HORMONES in response to a specific  stimulus.
Differences between endocrine and exocrine glands :

	EXOCRINE GLANDS
	ENDOCRINE GLANDS

	1.Have ducts
	Are ductless (do not have ducts)

	2.Secretions carried by ducts to target organ.
	Secretions carried by blood to their target organ.

	    Egs. Salivary glands ; sweat glands
	Egs pituitary gland ; thyroid 

	
	


List the characteristics of hormones:

1. Organic chemical messengers

2. Mostly protein in nature

3. May have several specific effects on organs and thus control a wide variety of activities.

4. Do not operate in isolation but form an intergrated system.
5. Secreted in small amounts into bloodstream.
The following table compare the nervous and endocrine systems 

	
	Nervous system
	Endocrine system

	Response speed
	Rapid 
	Slow

	Duration
	Short lived 
	Longer lasting

	Destination
	Effector organs.
	Target organs

	Method of transportation
	Impulses transmitted along neurons to effector organs. 
	Hormones carried by blood 


NEGATIVE FEEDBACK MECHANISM :

A feedback in which the system responds in an opposite direction to the original stimulus.

Negative feedback mechanism can be schematic represented as follows:
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               Discussion :
· The pituitary gland is very sensitive to the thyroxin level in the blood.

· When the thyroxin level is TOO LOW , the pituitary gland is stimulated to secrete

MORE TSH.

· The increased TSH level in blood stimulates the thyroid gland to secrete MORE THYROXIN, 

raising the thyroxin level to normal (maintains the homeostatic balance).

· When the thyroxin level is TOO HIGH , the pituitary gland is stimulated and secretes little or NO TSH.
· Little or NO Thyroxin is secreted and the thyroxin level in the blood is reduced to normal.
THE MAIN ENDOCRINE GLANDS AND THEIR FUNCTIONS
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THE MAIN ENDOCRINE GLANDS AND THEIR FUNCTIONS
1. PITUITARY GLAND / HYPOPHYSIS : pea-sized gland at base of brain.
	HORMONE
	FUNCTION/S

	1. Growth hormone(GH)
	essential for growth and development of skeleton & muscles.

	2. Thyroid stimulating hormone(TSH)
	2.1 stimulate the thyroid gland to secrete thyroxin. 



	3.Follicle stimulating hormone (FSH) 


	3.1 stimulates the formation and maturation of  follicles in the ovary. 

3.2  stimulates the Graafian follicles to secrete oestrogen.



	4. Luteinising hormone (LH)
	4. 1. high levels of oestrogen trigger LH production – causes release of mature egg from Graafian follicle(ovulation). 

4.2. causes the Graafian follicle to become the Corpus Luteum which secretes progesterone .


	5. Prolactin
	stimulates the mammary glands to secrete milk.




2. HYPOTHALAMUS – next to hypophysis on underside of brain.
Secretes :

	anti-diuretic hormone (ADH)
	prevents excessive loss of water from the blood.


3. PANCREATIC ISLETS OF LANGERHANS – cells in pancreas found below stomach.
	HORMONE/S
	FUNCTION/S

	1. Insulin
	Reduces blood glucose level by :

1.1 promoting the absorption of glucose into the cells-used in cell respiration.

1.2 Stimulates liver and muscles to convert glucose into glycogen.

1.3 Inhibits glucagon production.

	2. Glucagon 
	Increases blood glucose level by :

Converting stored glycogen in liver and muscles into GLUCOSE which enters the blood.


4. ADRENAL GLANDS – above the kidneys.

	HORMONE/S
	FUNCTION/S

	1. Aldosterone
	1.1 Controls amount of salt in blood.

1.2 Works with ADH to bring about water balance in blood.

	2. Adrenalin
	Prepares body for an emergency /crisis as follows:-

2.1 Increasing the heart rate and blood pressure –more blood carried quickly with oxygen and glucose to brain and muscles.

2.2 Increasing breathing rate – more oxygen is obtained  quickly.
2.3 Causes the liver to convert glycogen to glucose-available to cells to produce energy.

2.4 blood vessels of brain,heart and muscles dilate – allows more blood to reach these organs.

2.5 blood vessels of skin and digestive system constrict – less blood flows to these organs.

2.6 Increases the TONE of skeletal muscles.




5. OVARIES – almond shaped in abdominal cavity.
	HORMONE/S
	FUNCTION/S

	1. Oestrogen
	1.1 development of secondary sex characteristics in girls viz. dev. of breasts; pelvic region enlarges; ovulation and menstruation to begin.

1.2 Prepares endometrium for implantation of embryo.
1.3 Stimulates production of LH and inhibits FSH production.

	2. Progesterone
	2.1 Increases the thickness of uterine lining(endometrium) in preparation for pregnancy.
2.2 Inhibits LH and FSH production.

2.3 Maintains endometrium throughout pregnancy.


6. TESTES – oval in shape – lies in scrotum outside abdominal cavity.
Secretes :

	Testosterone
	1. Development of secondary sex characteristics in boys  viz. facial and body hair ; muscle development and deeper voice.
2. Stimulate spermatogenesis (production of sperm cells)
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DISORDERS OF THE ENDOCRINE SYSTEM

1. Diabetes 
Cause of Diabetes: 

Diabetes results from the inadequate 
secretion of insulin resulting in chronic 
high blood sugar. 

Symptoms of diabetes
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PREVENTION OF DIABETES

1. [image: image10.jpg]Your goal is to maintain normal blood glucose levels
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Eat healthy balanced meals with a low glucose, starch and fat intake

2. Exercise regularly and keep weight down (especially around the belly). Overweight and inactivity are the prime causes of diabetes.
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Management of diabetes

DISORDERS OF THE ENDOCRINE SYSTEM

	
	Type/Causes
	Symptoms
	Prevention
	Management/

Treatment

	Diabetes mellitus
	1. Inadequate secretion of insulin resulting in chronic high blood sugar.
2. Poor quality of insulin produced.
	1.Always tired

2. Frequent urination

3. Sudden weight loss

4. Wounds won’t heal

5. Always hungry

6. Sexual problems

7. Blurry vision

8. Vaginal infections

9. Numb or tingling hands or feet

10. Always thirsty
	1.Balanced diet. 

2.Keep sugar    

   levels constant

3.Keep weight 
   down

4.Regular exercise
	1.Monitor   

   sugar levels

2.Insulin   

   injections

	Thyroid 
Disorders
	Hypothyroidism
(undersecretion)
	Goitre – swelling of thyroid gland caused by insufficient iodine intake.

Main symptom is a low metabolic rate. In adults low metabolic rate leads to sluggishness and increase in weight.
In children condition known as Cretinism:-
1. Slow skeletal development
2. Slow mental development

3. Skin becomes thick and dry.
In adults condition known as Myxoedema :-
1. Coarse skin in adults

2. Accumulation of body fluids in adults
	No known prevention .
	Take thyroxin tablets .

	
	Hyperthyroidism: (excess thyroxin)
	Main symptom – high metabolic rate-leads to hyperactivity ; weight loss;

Irritability.

Protruding eyes because of swelling of the tissues in the eye socket

Insomnia
Increased heartbeat.
	No known prevention.
	ITreated with anti-thyroid drugs, which reduce the production of thyroxin.
The thyroid gland may also be removed.
In


	
	Type/Causes
	Symptoms
	Prevention
	Management/

Treatment

	 Growth disorders
	Dwarfism: (undersecretion of growth hormone)
	Dwarfism-muscles and bones grow very slowly-mental development is not affected.
	Cannot be prevented because it is genetic.

	Hormone injections



	
	Gigantism:
(Oversecretion of  Growth hormone)
	Gigantism in children – muscles and bones grow faster than normal.
Oversecretion in adults leads to Acromegaly-bones of hands and legs esp.fingers and toes and chin of face become enlarged. 
	No known methods of prevention.

	Use of drugs that reduce the production and secretion of excess growth hormone.

	Infertility
	1.No FSH secreted

2. no eggs will be released 
3. blockage of fallopian tubes.

4. not enough sperm produced – should be at least 10million sperm cells per ejaculation.

5. sexually transmitted diseases.
	Infertility-unable to have children.
	Reduce behaviour that may increase chances of contracting STD’s


	1. use of fertility drugs.

2. artificial insemination.

3. in-vitro fertilisation.

4. gamete intra-fallopian transfer.

5. surgery

6. surrogate motherhood.fertil


DAILY ASSESSMENT  ACTIVITIES :

Chemical Co-ordination :

ACTIVITY 1: Complete the following table

	If the concentration of thyroxin is low in the blood:
	If the concentration of thyroxin is high in the blood:

	· The pituitary is stimulated to secrete more TSH

· TSH stimulate the thyroid gland to secrete more thyroxin

· Thus increasing the level of thyroxin in the blood
	


ACTIVITY 2
2.1  Study the diagram of the endocrine system. Answer the questions that follow:

2.1.1 
Provide labels for the endocrine glands C and D. 



(2)

2.1.2 
Mention TWO hormone secreted by D and their functions


(4)

2.1.3 
Explain what is meant by ‘feedback mechanism’ by referring to

           structures 1 and 2 








(7)












          (13)

	2.2

	Choose an item from COLUMN II that matches a description in COLUMN I.  Write only the letter (A to H) next to the question number (2.2.1 to 2.2.5) in your ANSWER BOOK, for example 2.2.6  J.
	
	

	
	COLUMN I
	
	COLUMN II
	
	

	2.2.1

2.2.2

2.2.3

2.2.4

2.2.5


	The hormone which stimulates the mammary glands to secrete milk.

Control of water balance by the hormone ADH

Hormone responsible for secondary sexual characteristics in males
Hormone that controls normal growth and development

Pancreatic secretion that increases the blood sugar level


	A

B

C

D

E

F

G

H
	growth hormone
oestrogen

osmoregulation

insulin
glycogen
prolactin
glucagon
testosterone
	
	

	
	
	
	(5 x 1)=5


	
	

	
	
	
	
	





	2.3 
	Study the flow diagram below which shows a feedback system in the body. The big circle represents the blood system.


	
	










	
	2.3.1

2.3.2

2.3.3

	Name gland B.
State ONE difference between the effect of a hormone on its target and the effect of an impulse.

 Which hormone will be added to the blood at A?
	
	(1)

(4)

(1)
 (6)



Activity 3

List the symptoms of diabetes in the following table:

	1.
	7.

	2.
	8.

	3.
	9.

	4.
	10.

	5.

	6.














(10)
ACTIVITY 4:

4.1 The graph below illustrates the level of the blood sugar of a healthy person.    

      Study the graph and answer the questions that follow.
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4.1.1  
At what time of the day is the level of blood sugar:



a. the highest? 



b. the lowest? 








(2)

4.1.2
 During which hour was the rate of increase in the level of blood sugar:



a. the greatest? 



b. the least? 









(2)

4.1.3 
Which hormone is responsible for the decrease in blood sugar level at



points 1, 2, and 3? 








(1)

4.1.4
 In which organ (gland) is this hormone produced? 



(1)

4.1.5 
At point B a meal of fish was eaten. Explain why there was a rise in blood    

           sugar level and therefore a rise in hormone level? 



(5)
4.1.6 
If a person is unable to produce this hormone explain how this will affect the 
blood glucose level after a meal of pasta? 




(2)












          (13)
ACTIVITY 5 : Provide the correct biological term for each of the following descriptions in the space provided.
	Description
	Term

	1. Glands that pour their secretions directly into the blood stream
	

	2. Patches of specialised cells within the pancreas that produce                       insulin and glucagon.
	

	3. A gland that functions both as an endocrine and an exocrine gland
	

	4.Part of the brain to which the hypophysis is attached
	

	5. A hormone which stimulates secretion of the thyroid gland.
	

	6. Interaction between TWO endocrine glands, where a change in the 
hormonal  production level of one, is referred back to it, resulting in 
an opposite response
	

	7. Hormone that promotes absorption of glucose into cells
	

	8. Hormone that increases heart beat and blood pressure in    emergency situations
	

	9. Pancreatic secretion that increases the blood sugar level
	

	10. Hormone that controls normal growth and development 
	

	11. Hormone responsible for secondary sexual characteristics in males
	

	12. Hormone that controls metabolism
	

	13. Gland that produces FSH and LH
	

	14. Hormone produced by the corpus luteum
	

	15. Hormone produced by the Graafian follicle
	

	16. Control of water balance by the hormone ADH
	

	17. Organ on which the adrenal glands are located
	

	18. The hormone which stimulates the mammary glands to secrete milk.
	













      (18)

HUMAN ENDOCRINE SYSTEM 
ACTIVITY 1
Complete the following table

	If the concentration of thyroxin is low in the blood:
	If the concentration of thyroxin is high in the blood:

	· The pituitary is stimulated to secrete more TSH

· TSH stimulate the thyroid gland to secrete more thyroxin

· Thus increasing the level of thyroxin in the blood
	· The pituitary is stimulated to secrete less /no TSH

· Less/no TSH will stop the production of thyroxin

· The levels of thyroxin in the blood will decrease


ACTIVITY 2

2.1.1
Protein in nature√


Transported by blood√


Effective in small amounts√


















(3)

2.1.2
C 
Pancreas√


D
Adrenal gland√



















(2)

2.1.3
Adrenalin√ prepares the body for an emergency√


Aldosterone√ is responsible for osmoregulation√















(4)

2.1.4
Negative feedback principle√


If thyroxin levels rise
[drops]√


Pituitary gland is stimulated√


Secrete less TSH

[more]√


Thyroid is stimulated√


To produce less thyroxin

[more]√


Thyroxin level drops/return to normal√

















(7)
























          (16)

2.2.1 
F
√

2.2.2
C
√

2.2.3
H
√

2.2.4
A
√

2.2.5
G
√






















(5)

2.3.1
Thyroid gland√




















(1)

2.3.2
When a hormone is released it is a slow reaction√


Since it is slowly transported by blood√


A nerve impulse is a quick reaction√


Transported by a neuron√



















(4)

2.3.3
Thyroxin√





















(1)

























(6)

ACTIVITY 3

List the symptoms of diabetes in the following table:

	1. Always tired

	2. Frequent urination

	3. Sudden weight loss

	4. Wounds won’t heal

	5. Always hungry

	6. Sexual problems

	7. Blurry vision

	8. Vaginal infections

	9. Numb or tingling hands or feet

	10. Always thirsty


ACTIVITY 4

4.1.1.a. 9:00√
          b. 16:30√





















(2)

4.1.2
a. 8:00 – 9:00√


b. 14:30 – 15:30√




















(2)

4.1.3
Insulin√





















(1)

4.1.4
pancreas√





















(1)

4.1.5
Fish contains some carbohydrates √which will be broken down to glucose√


If required √the liver may also change some of the protein to glucose√ 


An increase in glucose will cause an increase in insulin levels√













(5)

4.1.6
The blood glucose levels√ will remain high√
















(2)












          [13]
ACTIVITY 5
	Description
	Term

	1. Glands that pour their secretions directly into the blood stream
	Endocrine glands

	2. Patches of specialised cells within the pancreas that produce insulin and glucagon.
	Islets of Langerhans

	3. A gland that functions both as an endocrine and an exocrine gland
	Pancreas

	4. Part of the brain to which the hypophysis is attached
	Hypothalamus

	5. A hormone which stimulates secretion of the thyroid gland.
	TSH

	6. Interaction between TWO endocrine glands, where a change in the hormonal 
production level of one, is referred back to it, resulting in an opposite response
	Negative feedback

	7. Hormone that promotes absorption of glucose into cells
	Insulin

	8. Hormone that increases heart beat and blood pressure in emergency situations
	Adrenalin

	9. Pancreatic secretion that increases the blood sugar level
	Glucagon

	10. Hormone that controls normal growth and development 
	Growth hormone

	11. Hormone responsible for secondary sexual characteristics in males
	Testosterone

	12. Hormone that controls metabolism
	Thyroxin

	13. Gland that produces FSH and LH
	Pituitary gland

	14. Hormone produced by the corpus luteum
	Progesterone

	15. Hormone produced by the Graafian follicle
	Oestrogen

	16. Control of water balance by the hormone ADH
	Osmoregulation

	17. Organ on which the adrenal glands are located
	Kidneys

	18. The hormone which stimulates the mammary glands to secrete milk.
	Prolactin













(18)
PITUITARY GLAND





PITUITARY GLAND

















Pituitary gland secretes:


Growth hormone(GH) – essential for growth and development of skeleton & muscles.


Thyroid stimulating hormone(TSH) - stimulate the thyroid gland to secrete thyroxin.


Follicle stimulating hormone (FSH) 


3.1stimulates the formation and maturation of  follicles in the ovary. 


3.2  stimulates the Graafian follicles to secrete oestrogen.


4.Luteinising hormone (LH) –4. 1. high levels of oestrogen trigger LH production – causes release of mature egg from Graafian follicle(ovulation). 


4.2. causes the Graafian follicle to become the Corpus Luteum and promotes progesterone production.


5.Prolactin which stimulates the mammary glands to secrete milk.








Hypothalamus


Secretes anti-diuretic hormone (ADH) which prevents exessive loss of water from the blood.








Thyroid gland


Secretes thyroxin (Iodine is necessary in the production of thyroxin) 


Thyroxin controls metabolic rate, particularly cellular respiration in mitochondria.





Affects the growth and functioning of the heart and nervous system.





Pancreas secretes:


Insulin which decreases blood glucose levels by 1.1 promoting absorption of glucose into cells – used in cell respiration. 1.2 stimulates liver and muscles to convert glucose to glycogen –stored.


Glucagon which increase blood sugar levels








Testes


Secrete testosterone which;


Stimulate the production of sperms and the development of the male sex organs


stimulates secondary sexual characteristics








Ovaries secrete:


Oestrogen 


Preparing the endometrium for implantation of the embryo


stimulate secondary sexual characteristics


Progesterone: 


Prepare uterus to receive fertilised ovum.


Maintains the uterus during pregnancy








Adrenal glands which secrete:


Adrenalin which prepares the body for a crisis by:-


Increasing the heart rate and blood pressure –more blood carried quickly with oxygen and glucose to brain and muscles.


Increasing breathing rate – more oxygen is obtain quickly.


Causes the liver to convert glycogen to glucose.





Breathing


Glucose levels in the blood


Tone of the skeletal muscles


Aldosterone which prepares the re-absorption of Na+ (sodium) from the loop of Henlé.











Activity 3


List the symptoms of diabetes in the following table:


1.�
�
2.�
�
3.�
�
4.�
�
5.�
�
6.�
�
7.�
�
8.�
�
9.�
�
10.�
�






A diabetic needs to test and monitor their sugar levels regularly. Normal glucose levels in the blood of a human are between 3.5 – 5.5 mmol/l.





Type 1 diabetes is caused by inherited factors or due to damaged pancreatic cells. Insulin injections are required daily, Insulin is injected into the body fat so that it can be released slowly into the blood and hence the blood glucose level is controlled over a few hours.
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