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Unit 1 Module
Communication

Receptors and Hormones
Part B.  Neural Receptors – Eyes and Ears.

Reference:  Chapter 12, Sensory Reception, Pages 404-432

                    CD Notes - Receptors

The following statements summarize the general outcomes expected from the Neural Receptor section of this unit:  

Students will:

            Describe the structure and function of the parts of the human eye; the cornea, lens, sclera, choroids, retina, rods and cones, fovea centralis, pupil, iris and optic nerve.


Describe the structure and function of the parts of the human ear, including the pinna, auditory canal, typanium, ossicles, cochlea, organ of Corti, auditory nerve, semicircular canals and Eustachian tube.

1.  Do question 3, page 432 as part of the pre-lab for the eye dissection.  On the next page, sketch the diagram of the eye using the diagram of page 432 as a reference, label the diagram and fill in the table below…Name the structure in column 2, give the function of the structure in column 3. When you have completed the diagram and table, come in to the room 173 and do the eye dissection lab, page 417.  Follow the procedure section in the textbook.  There are NO questions to be answered from this lab.  That is, do NOT complete the analysis or conclusion questions.

2.  Define ‘accommodation’.  _____________________________________________

     ___________________________________________________________________

Typical Diploma Exam Question

During the papillary reflex, the iris contracts or relaxes, controlling the amount of light entering the eye.  Where are the receptors located in the eye that would initiate this reflex?

     a.  pupil               b.  iris               c.  optic nerve               d.  retina               (answer:  d)   

3.  Complete the following questions; page 432, #8, #9 and # 12.  Place you answers here.

Biology 30 SDL Eye Lab, page 417.

4.  Labeled diagram of the eye. (from question 3, page 432)

5.  Fill in the following table;

	Structure
	Name of Structure
	Function of Structure

	A
	
	

	B
	
	

	C
	
	

	D
	
	

	E
	
	

	F
	
	

	G
	
	

	H
	
	

	I
	
	

	J
	
	

	K
	
	


6.  Label the diagram of the ear using the following parts:

pinna,  tympanic membrane, ossicles,  (malleus, incus, stapes)  cochlea, organ of Corti, auditory nerve, semicircular canals, utricle and saccule, eustachian tube

                           My ear diagram here

7.  Beginning with the outer ear or ‘pinna’ and ending with the lobes of the brain that is responsible for hearing, draw a flow chart that shows the structures, in order, that are involved in the hearing process.   

     Pinna   (  

8.  Explain the roles of the semicircular canals and the utricle and saccule in maintaining balance and co-ordination.

9.  Answer the following questions.  Page 420, #19, #20, page 424, #22 as well as page 432, #17.  Place you answers here.

10.   Give 2 examples of mechanoreceptors and 2 examples of chemoreceptors.
Mechanoreceptors:  ________________________  and  _____________________.


Chemoreceptors:      _______________________-  and  ______________________.

Typical Diploma Exam Question

Place the following events in the correct sequence after the initial event.

1. Tiny hair-like cells in the organ of Corti respond to vibrations by stimulating nerve cells in the basilar membrane.

2. Vibrations are passed along the malleus, incus and stapes.

3. The cochlea receives waves within the inner ear.

4. The oval window receives vibrations from the ossicles.

Answer:___________________                                                        (answer:  2, 4, 3, 1)

Part C.  Endocrine Glands and Hormones 

Reference:  Chapter 13, pages 434-471.

CD Notes – Hormones  

The following statements summarize the general outcomes expected from the 

Endocrine Gland/Hormone section of this unit.

Students will

Identify the principal endocrine glands; ie.  The hypothalamus/pituitary complex, thyroid, parathyroid, adrenal glands and islets of Langerhans of the pancreas

Describe the function of the hormones of the principal endocrine glands; ie.  thyroid-stimulating hormone (TSH)/thyroxine, calcitonin/parathyroid hormone (PTH), adrenocorticotropic hormone/cortisol, glucagon/insulin, human growth hormone (hGH), antidiuretic hormone (ADH), epinephrine, aldosterone and describe how they maintain homeostasis

Explain the metabolic roles hormones may play in homeostasis; ie.  thyroxine in metabolism; insulin, glucagons and cortisol in blood sugar regulation; hGH in growth; ADH in water regulation; aldosterone in sodium ion regulation

Explain how the endocrine system allows humans to sense their internal environment and respond appropriately eg.  calcium balance, osmotic pressure of the blood

Compare the endocrine and nervous control systems and explain how they act together; eg stress and the adrenal gland.

Describe, using an example, the physiological consequences of hormone imbalances; ie.  diabetes mellitus, 

1.  Endocrine Glands and Hormones.

Define the following and give an example:

a.  endocrine gland:

b.  hormone:

c.  target cell :

2.  Location of the Endocrine Glands

  On the diagram below, show the location of the following endocrine glands:

hypothalamus





adrenal gland




pituitary

pancreas

ovaries, testes

thyroid 

parathyroid                     

                                              Discard

Complete question 6, page 439.  Answer the question here.

3.  Some Information on Negative Feedback.

Negative feedback refers to actions that occur in response to a deviation from ’reference’.  ‘Reference’ is defined as a point at which the body metabolizes best.  For example, reference for body temperature is 370 C.  However, factors in both the internal and external environment may cause a deviation in that reference point.  The active response to stop the deviation as well as return the deviation to reference is referred to as negative feedback. 

Examine the negative feedback loop below that shows the homeostatic response to a decrease in body temperature.  When you draw a feedback loop, show the deviation as well as the direction of the deviation, the response to the deviation as well as an arrow connecting the response to the deviation.  Putting a ‘negative’ sign on the arrow shows negative feedback ie.  yhe response restores the condition to reference.

↓ in body temperature  →  shivering

  

           (-)     

4.  The Pituitary Gland – the Master Endocrine Gland

a.  Why is the pituitary considered to be the ‘master’ endocrine gland?

b.  The pituitary secretes both tropic and non-tropic hormones.  Differentiate between 

  the two classes of hormones.

c.  Write out the actual names for these pituitary hormone abbreviations:

      See page 440.


Tropic Hormones



Non-Tropic Hormones
i.  TSH = 





v.  PRL = 

ii.  FSH = 





vi.  HGH =

iii.  LH = 





vii. ADH =

iv.  ACTH = 





viii.  OCT = 

Place an * beside the hormones that are secreted from the posterior pituitary.

d.  Fill in the following tables.  Use page 444-45 and the CD notes as a reference.

Tropic Hormones and the Pituitary Gland

	Tropic Hormone from Pituitary
	Target Endocrine Gland
	Hormone Secreted
	Target Tissue
	Effect of Hormone on Target.

	TSH


	
	
	
	

	FSH

(females)


	
	
	
	

	LH

(males)


	
	
	
	

	ACTH


	
	
	
	


Non-Tropic Hormones and the Pituitary Gland

	Non-tropic Hormone 

from Pituitary
	Target Cells
	Effect of Hormone on Target Cells

	ADH


	
	

	hGH


	
	1.

2.

3.

	PRO


	
	

	OCT


	
	


e.  Give the result of 

hypersecretion of hGH during childhood:

hyposecretion of hGH during childhood:

hypersecretion of hGH following puberty:

f.  Refer to page 442, question 3.  List the hormones A-I secreted by the pituitary.

	Letter
	Hormone
	Letter 
	Hormone

	A
	
	F
	

	B
	
	G
	

	C
	
	H
	

	D
	
	 I
	

	E
	
	
	


Typical Diploma Exam Question


[image: image2]
If gland 1 is the pituitary gland, the row that identifies hormone 1, gland 2 and hormone 2 is

	Row
	Hormone 1
	Gland 2
	Hormone 2

	A.
	FSH
	testes
	testosterone

	B.
	TSH
	thyroid
	thyroxine

	C.
	FSH
	ovaries
	progesterone

	D.
	ADH
	kidney
	aldosterone












(answer:  B)

5.  The Thyroid Gland  (page 446)

a.  i.  What hormone is released from the thyroid gland in to the blood?  ______________

    ii.  What ion makes up part of the structure of this hormone? ________________

   iii.  What do we eat that is the primary source of this ion?   ____________________

b.  What is the primary effect of  thyroxine.?  What are the target cells of thyroxine?

c.  Fill in the following table:

	3 Effects of Hyperthyroidism
	3 Effects of Hypothyroidism

	
	

	
	

	
	


d.  i.  What is a goiter?  

    ii.  Using a flow chart, explain how a goiter forms.

  iii.  Would hyperthyroidism or hypothyroidism more likely cause a goiter to develop?  

e.  Draw a negative feedback loop to show the control of thyroxine secretion from the 

    thyroid.  Include the hypothalamus, pituitary, thyroid and associated hormones in your 

    feedback loop.

Answer the following questions:  page 450, #5, page 464, #11 a-b, #15,  #19, #21.  Place your answers here.
Typical Diploma Exam Question

Jan 98

Normally, inhibition of the pituitary gland would occur if the secretion of hormone X

a. increased, causing a decrease in the secretion of hormone Y

b. decreased, causing a decrease in the secretion of hormone Y

c. increased, causing an increase in the secretion of hormone Y

d. decreased, causing an increase in the secretion of hormone Y

               (answer:  c)

6.  The Parathyroid Gland and Calcium Regulation

 i.  The parathyroid gland produces and secretes a hormone called   

       _____________________.

ii.  Draw a feedback loop to show how PTH controls calcium levels in the blood.  In the feedback loop include the initial stimulus for the release of PTH from the parathyroid as well as 3 target tissues that PTH has an effect on.  Be sure to show that this is a negative feedback loop.

7  The Pancreas and Hormonal Regulation of Blood Glucose.  (page 456)

a. The endocrine portion of the pancreas is referred to as the   

      _____________________________.  The beta cells secrete the hormone   

_____________, the alpha cells secrete the hormone______________.              

b  .Draw a negative feedback loop to show how a healthy pancreas helps control blood 

     glucose levels after a meal high in carbohydrates.  In the feedback loop, include the 

     2 target tissues and the effect that insulin has on each of the target tissues. 

c.  Draw a negative feedback loop for the hormone glucagon.  Show when glucagon is 

secreted, the target tissue for glucagon and the effect of glucagon on the target tissue.

d.  i.  Define ‘hyperglycemia’.

   ii.  What disease is associated with persistent hyperglycemia?

  iii.  Fill in the following table:

	Short-term Symptoms of Diabetes
	Long-term Effects of Diabetes.

	1.
	1. 



	2.
	2.



	3.
	3.



	4.


	4.


   iv.  Explain 2 types of technologies that have been developed to treat type 1 diabetes.

e. Complete Thought Lab 13.1 on page 458.  Use the graph paper provided to answer analysis question 1.

1.

                                      graph paper required

f.  Complete the following questions: page 462, #4, page 465, #23, page 469, #24

6.  Hormones and the Adrenal Gland – Stress Regulation
a.  Draw a diagram of the adrenal gland.  Label the adrenal medulla and the adrenal

    cortex. Show the 2 closely related hormones secreted by the adrenal medulla and the 2   

    hormones  secreted by the adrenal cortex.

b.  The Adrenal Medulla – Regulating the Short-Term Stress Response. (page 452)

Beginning with a ‘stressor’, for example, being surprised by a fire alarm, use a flow chart to show the pathway that the body uses to stimulate the secretion of epinephrine from the adrenal gland. 

    ii.  List 5 effects of epinephrine on these target tissues that occur during the

         fight-or-flight response.

1.

2.

3.

4.

5.

c.  The Adrenal Cortex – Regulating the Long-Term Response to Stress

    Examples of long-term stress include fasting , tissue injury, for example, a broken 

    Leg and living in an overcrowded environment..

    Two hormones involved in long-term stress regulation are cortisol and aldosterone
     Cortisol

     i.  What pituitary hormone stimulates the release of cortisol?  ___________________

    ii.  What are the 2 primary effects of cortisol in the management of long-term stress?

    Aldosterone

    i.  What is the effect of aldosterone in the management of long-term stress?

d.  Analysis Question.

    Fill in the following Table – Effect of Hormones on Blood Glucose Levels

	Hormone
	Increase or Decrease in Blood Glucose Levels

	Insulin
	

	Epinephrine
	

	Cortisol
	

	Glucagon
	


e.  Answer the following review questions: page 465, #25







Gland 1





Hormone 1





Gland 2





Hormone 2
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