Course specification


1. Basic Information: 
	Course title:
	Physiology 2

	Corse code:
	(HPMS 02)

	Department:
	Medical Physiology Department

	Program on which the course is given: 
	Master degree in medical physiology

	Faculty:
	Faculty of Medicine

	University:
	Zagazig University

	Academic level:
	Level:   Second academic year.
	Semester: 
	Year:

	Approval date:              
	19/11/2018 (department council 326)


2. Course Aims:
	A) 
	The aim of this course is to develop competencies of the candidate in the field of

general & specific functions of renal system, central nervous system, special sense, gastrointestinal tract, endocrine and reproduction.


3. Intended Learning Outcomes (ILOs):    
a. Knowledge and understanding:    
At the end of this course, student should be able to:
	KU.
	01
	Define autoregulation and list the major theories advanced to explain

autoregulation in the kidneys.

	KU.
	02
	Discuss Body fluid compartments.

	KU.
	03
	Outline tubular handling of Na+, K+, Ca ++, Mg+, urea, amino acids,

Glucose, and water.

	KU.
	04
	Discuss etiology and types of edema.

	KU.
	05
	Explain mechanisms of formation of hypertonic or hypotonic urine by the

kidney

	KU.
	06
	Discuss Regulation of ECF osmolality.

	KU.
	07
	Outline the processes involved in the secretion of H+ into the tubules and

discuss the significance of these processes in the regulation of acid–base

balance.

	KU.
	08
	List the principal buffers in blood, interstitial fluid, and intracellular fluid, and, using the Henderson–Hassel balch equation, describe what is unique about the bicarbonate buffer system.

	KU.
	09
	Describe the changes in blood chemistry that occur during the development of metabolic acidosis and metabolic alkalosis or in respiratory acidosis and respiratory alkalosis, and the respiratory and renal compensations for these conditions.

	KU.
	10
	Recognize types and mechanism of actions of diuretics.

	KU.
	11
	Discuss higher and lower control of micturition reflexes and draw a cystometrogram.

	KU.
	12
	Compare the pathway that mediates sensory input from touch, proprioceptive, and vibratory senses to that mediating information from pain and thermoreceptors.

	KU.
	13
	Describe the somatotopic organization of ascending sensory pathways.

	KU.
	14
	Describe descending pathways that modulate transmission in pain pathways.

	KU.
	15
	List some drugs that have been used for relief of pain, and give the rationale

for their use and their clinical effectiveness.

	KU.
	16
	Outline Motor system centers and pathways.

	KU.
	17
	escribe the primary types of rhythms that make up the

electroencephalogram (EEG) and List the main clinical uses of the EEG.

	KU.
	18
	Summarize the behavioral and EEG characteristics of each of the stages of nonrapid eye movement (NREM) and rapid eye movement (REM) sleep and the mechanisms responsible for their production.

	KU.
	19
	Describe the pattern of normal nighttime sleep in adults and the variations in this pattern from birth to old age.

	KU.
	20
	Describe how skilled movements are planned and carried out.

	KU.
	21
	Name the posture-regulating parts of the central nervous system and discuss the role of each.

	KU.
	22
	Define spinal shock and describe the initial and long-term changes in spinal reflexes that follow transection of the spinal cord.

	KU.
	23
	Define spinal shock and describe the initial and long-term changes in spinal reflexes that follow transection of the spinal cord.

	KU.
	24
	Describe and explain the symptoms of Parkinson disease and Huntington

disease.

	KU.
	25
	List the pathways to and from the cerebellum and the connections of each

within the cerebellum.

	KU.
	26
	Discuss the functions of the cerebellum and the neurologic abnormalities

produced by diseases of this part of the brain.

	KU.
	27
	Describe the various types memory

	KU.
	28
	Discuss synaptic plasticity, long-term potentiation (LTP), long-term

depression (LTD), habituation, and sensitization, and their roles in learning and memory.

	KU.
	29
	List the parts of the brain that appear to be involved in memory in mammals and summarize the proposed role of each in memory processing and storage.

	KU.
	30
	Describe the abnormalities of brain structure and function found in

Alzheimer disease.

	KU.
	31
	Define the terms categorical hemisphere and representational hemisphere and summarize the difference between these hemispheres.

	KU.
	32
	Summarize the differences between fluent and non-fluent aphasia, and explain each type on the basis of its pathophysiology.

	KU.
	33
	Trace the neural pathways that transmit visual information from the rods and cones to the visual cortex.

	KU.
	34
	Define hyperopia, myopia, astigmatism, presbyopia, and strabismus.

	KU.
	35
	Describe the electrical responses produced by rods and cones, and explain

how these responses are produced.

	KU.
	36
	Describe the electrical responses and function of bipolar, horizontal,

amacrine, and ganglion cells.

	KU.
	37
	Describe the responses of cells in the visual cortex and the functional

organization of the dorsal and ventral pathways to the parietal cortex.

	KU.
	38
	Discuss the role of visual cortex in colour vision, binocular vision and visual memories.

	KU.
	39
	Name the four types of eye movements and the function of each.

	KU.
	40
	Describe the components and functions of the external, middle, and inner ear.

	KU.
	41
	Describe the way that movements of molecules in the air are converted into impulses generated in hair cells in the cochlea.

	KU.
	42
	Trace the path of auditory impulses in the neural pathways from the cochlear hair cells to the auditory cortex, and discuss the function of the auditory cortex.

	KU.
	43
	Explain how pitch, loudness, and timbre are coded in the auditory pathways.

	KU.
	44
	Describe the various forms of deafness.

	KU.
	45
	Explain how the receptors in the semicircular canals detect rotational

acceleration and how the receptors in the saccule and utricle detect linear

acceleration.

	KU.
	46
	List the major sensory inputs that provide the information which is

synthesized in the brain into the sense of position in space.

	KU.
	47
	Describe the basic features of the neural elements in the olfactory epithelium and olfactory bulb.

	KU.
	48
	Describe signal transduction in odorant receptors.

	KU.
	49
	Illustrate pathway of smell and central reflexes concerned with smell.

	KU.
	50
	Describe the location and cellular composition of taste buds.

	KU.
	51
	Name the five major taste receptors and signal transduction mechanisms in these receptors.

	KU.
	52
	Outline the pathways by which impulses generated in taste receptors reach the insular cortex.

	KU.
	53
	Outline the pathways by which impulses generated in taste receptors reach the insular cortex.

	KU.
	54
	Describe the diurnal regulation of synthesis of melatonin from serotonin in the pineal gland and its secretion into the bloodstream.

	KU.
	55
	Discuss hypothalamo-pituitary adrenal axis and its regulations.

	KU.
	56
	Describe the cell types present in the anterior pituitary and how their

numbers are controlled in response to physiologic demands.

	KU.
	57
	mention the function of hormones derived from pro-opiomelanocortin in

humans, and how they are involved in regulating pigmentation in humans, other mammals, and lower vertebrates.

	KU.
	58
	Define the effects of the growth hormone in growth and metabolic function, and how insulin-like growth factor I (IGF-I) may mediate some of its actions in the periphery.

	KU.
	59
	Discuss the stimuli that regulate growth hormone secretion and their

underlying mechanisms.

	KU.
	60
	Explain the basis of conditions where pituitary function and growth hormone secretion and function are abnormal, and how they can be treated.

	KU.
	61
	Explain effect of different hormones on calcium homeostasis.

	KU.
	62
	Compare the effect of different hormone on blood glucose level.

	KU.
	63
	Describe the structure of the thyroid gland and how it relates to its function.

	KU.
	64
	Explain the critical role of iodine in the thyroid gland and how its transport is controlled.

	KU.
	65
	Identify the role of the hypothalamus and pituitary in regulating thyroid

function.

	KU.
	66
	Discuss the effects of the thyroid hormones in homeostasis and development.

	KU.
	67
	Explain the basis of conditions where thyroid function is abnormal and how they can be treated.

	KU.
	68
	Describe the structure of the pancreatic islets and name the hormones

secreted by each of the cell types in the islets.

	KU.
	69
	List the consequences of insulin deficiency and explain how each of these

abnormalities are produced.

	KU.
	70
	Describe insulin receptors, the way they mediate the effects of insulin, and the way they are regulated.

	KU.
	71
	Describe the types of glucose transporters found in the body and the function of each.

	KU.
	72
	Discuss the structure and physiologically significant effects of glucagon and other physiologically active peptides produced from its precursor.

	KU.
	73
	Describe the physiologic effects of somatostatin in the pancreas.

	KU.
	74
	Discuss the biosynthesis, metabolism, function and regulation of the three

catecholamines secreted by the adrenal medulla.

	KU.
	75
	Outline the steps involved in steroid biosynthesis in the adrenal cortex.

	KU.
	76
	Describe the major site of adrenocortical hormone metabolism and the

principal metabolites produced from glucocorticoids, adrenal androgens, and aldosterone.

	KU.
	77
	Describe the mechanisms by which glucocorticoids and aldosterone produce

changes in cellular function and mechanisms that regulate their secretion.

	KU.
	78
	Contrast the physiologic and pathologic effects of adrenal androgens.

	KU.
	79
	Explain the importance of maintaining homeostasis of bodily calcium and

phosphate concentrations, and how this is accomplished.

	KU.
	80
	Describe mechanisms of calcium and phosphate absorption and excretion

and the bodily pools of calcium, their rates of turnover, and the organs that play central roles in regulating movement of calcium between stores.

	KU.
	81
	Define the basic anatomy of bone and its cells and their functions in bone

formation and resorption.

	KU.
	82
	Discuss hypothalamo-pituitary ovarian axis with its regulations.

	KU.
	83
	Discuss hypothalamo-pituitary testicular axis with its regulations.

	KU.
	84
	Mention the key hormones secreted by Leydig cells and Sertoli cells of the testes and by graafian follicles and corpora lutea of the ovaries.

	KU.
	85
	Outline the role of chromosomes, hormones, and related factors in sex

determination and development.

	KU.
	86
	Summarize the hormonal changes that occur at puberty in males and females.

	KU.
	87
	List the physiologic stimuli and the drugs that affect prolactin secretion.

	KU.
	88
	Outline the steps involved in spermatogenesis and the mechanisms that

produce erection and ejaculation.

	KU.
	89
	Describe the physiologic changes that occur in the female reproductive

organs during the menstrual cycle.

	KU.
	90
	Recognize physiology of normal pregnancy and lactation and the hormonal changes that accompany these conditions.

	KU.
	91
	Describe basic lung defense and metabolic functions.

	KU.
	92
	Define the basic measures of lung volume in a normal adult.

	KU.
	93
	Define compliance and surfactant and give examples of diseases in which it is abnormal.

	KU.
	94
	Compare the pulmonary and systemic circulations, listing the main

differences between them.

	KU.
	95
	Describe the manner in which O2 flows "downhill" from the lungs to the

tissues and CO2 flows "downhill" from the tissues to the lungs and outline respiratory and renal compensatory mechanisms in response to alkalosis and acidosis.

	KU.
	96
	List the principal buffers in blood and, using the Henderson–Hasselbalch

equation, describe what is unique about the bicarbonate buffer system.

	KU.
	97
	Locate the pre-Bötzinger complex and describe its role in producing

spontaneous respiration.

	KU.
	98
	Discuss Pulmonary ventilation mechanism

	KU.
	99
	Summarize central and chemical regulation of respiration

	KU.
	100
	Discuss pathogenesis of pulmonary insufficiency

	KU.
	101
	Explain effect of exercise on body systems.

	KU.
	102
	Describe the structure of the gastrointestinal tract, the glands that drain into it, and its subdivision into functional segments.

	KU.
	103
	Secretory functions of the alimentary tract

	KU.
	104
	Explain types and mechanisms of motility in G.I.T. and its regulations

regarding the electrical basis of gastrointestinal contractions and the role of basic electrical activity in governing motility patterns.

	KU.
	105
	Describe water balance in the gastrointestinal tract and explain how the

level of luminal fluidity is adjusted to allow for digestion and absorption.

	KU.
	106
	Identify the major hormones, other peptides, and key neurotransmitters of

the gastrointestinal system.

	KU.
	107
	Discuss different mechanisms underline absorption in the alimentary tract.

	KU.
	108
	Describe the functional anatomy of the liver and spot on the major functions of the liver with respect to metabolism, detoxification, and excretion of hydrophobic substances.

	KU.
	109
	Outline the mechanisms by which the liver contributes to whole body

ammonia homeostasis and the consequences of the failure of these

mechanisms, particularly for brain function.

	KU.
	110
	Identify the mechanisms that permit normal functioning of the gallbladder and the basis of gallstone disease.

	KU.
	111
	outline energetics and metabolic rate.

	KU.
	112
	Discuss Dietary Balances; Regulation of Feeding; Obesity and Starvation

	KU.
	113
	Discuss body temperature regulation and its abnormality.


b. Intellectual Skills: 
At the end of this course, student should be able to: 
	IS.
	01
	Integrate facts about function of different organs subserving the homeostasis

	IS.
	02
	Solve medical problems related to diagnosis & treatment of physiological problems as: pH, osmolarity, etc….

	IS.
	03
	Observe scientific phenomena during the practical study.

	IS.
	04
	Integrate facts about function of different chemical compounds inside the body .

	IS.
	05
	Deal with experimental animal as: Rats , Frogs , and Rabbits.

	IS.
	06
	Analyze & interpret some physiological records (ECG & spirogram) and some laboratory tests (blood count, hemoglobin, pregnancy tests).


c. Professional and Practical Skills:
At the end of this course, student should be able to:

	P.S.
	01
	Perform Pulmonary function tests

	P.S.
	02
	Record of G.I.T. motility

	P.S.
	03
	Examine Nervous reflexes

	P.S.
	04
	


d. General and Transferable Skills: 
At the end of this course, student should be able to:

	GS
	01
	Develop &  make database search in the library & internet.

	GS
	02
	Discuss freely about most of medical problem.

	GS
	03
	Use information and communication technology effectively.

	GS
	04
	Solve problems related to work management and among colleagues.

	GS
	05
	Use the different types of effective communication.

	GS
	06
	Evaluate him/herself and assess the personal educational needs.

	GS
	07
	Use different resources to gain knowledge and information.

	GS
	08
	Develop rules and indicators to evaluate the performance of others.

	GS
	09
	Work in a team and lead teams in different professional situation.

	GS
	10
	Manage the time effectively.

	GS
	11
	Learn by self and in a continuous manner.


4. Contents: 
4.1. Lectures:

	Week No.
	Topic
	No. of hours

	1
	Pulmonary ventilation
	2

	2
	Pulmonary circulation
	2

	3
	Physical principle of gaseous exchange and

transport of O2 and CO2 in blood and body fluids
	3

	4
	Regulation of respiration
	3

	5
	Respiratory insufficiency.
	3

	6
	Body fluid compartments ECF & ICF & Edema
	4

	7
	Formation of urine by the kidney Regulation of

ECF osmolality and acid base balance
	4

	8
	Renal disease, diuresis, and micturition
	3

	9
	Sensory division
	5

	10
	Motor division
	4

	11
	integrative neurophysiology
	3

	12
	Cerebral cortex
	3

	13
	Limbic system
	2

	14
	Memory, speech, sleep
	5

	15
	Equilibrium
	2

	16
	Vision
	7

	17
	Hearing
	3

	18
	Taste & smell
	1

	19
	Secretory function of the alimentary tract.
	5

	20
	Transport and mixing of food
	5

	21
	Absorption in GIT
	2

	22
	Pituitary gland
	4

	23
	Thyroid and parathyroid gland
	4

	24
	Supra renal gland
	4

	25
	Pancreas
	2

	26
	Local hormones
	2

	27
	Male and female reproductive physiology
	5

	28
	Basal metabolism
	2

	29
	Regulation of food intake
	2

	30
	Temperature regulation
	2

	Total 
	
	98


4.2. Practical/Tutorial:

	Week No.
	Topic
	No. of hours

	1
	Perform Kidney function tests
	5

	2
	Record EEG.
	5

	3
	Examine Nervous reflexes
	5

	4, 5,6,7
	Record G.I.T. motility and analysis of G.I.T

secretion
	20

	8
	Perform Hormonal assay
	10

	Total
	
	45


5. Teaching and Learning Methods:
A) METHODS USED:
	ILO
	Method

	Knowledge and Understanding

KU1 to KU46
	Interactive Lectures

Interactive learning

Brain Storming

Self-directed learning

	Professional/practical skills (PS)

PS1-PS3
	Practical Sessions

Interactive Tutorials

Extended Direct Observation

(EDO)

	Intellectual skills (IS)

IS1 to IS6
	Self-directed learning

Case Study

Problem solving

	General and Transferable Skills

GS1-GS11

(In summer activity)
	Teaching ethics

EDO

Assignments

Self directed learning

Teaching practical sections under

supervision


B) TEACHING PLAN:

Lectures: one group (Division of students into groups or more if the number/ group exceed 10 student)
Practical classes: student in one group not more than 3.
C) TIME PLAN:
	Unit
	Teaching hours
	Number of

weeks
	Staff member

	Theoretical

	1- Respiratory system
	13
	3
	Prof/ Maher I. Nageeb

Assistant Prof/ Kamelia I Atiaah

	7- Renal system
	11
	3
	Prof/ Ali K.Asslah

	8- CNS
	24
	8
	Prof/ Ahmad BE Abdallah

Prof/ Akmal A. Diab

Assis. Prof/ Mai M. Hassan

	9-Special senses
	11
	3
	Prof/ Moh. Abdelhameed

Prof/ Shrein A. Bdeer

	10- GIT
	12
	4
	Prof/ Moh. S. Twfeek

	11- Endocrine &

Reproduction
	21
	6
	Prof/ Shreif W. Mansour

Prof/ Moh. S.A. Zamzam

	12- Metabolism
	6
	2
	Prof Azza A. Megahed

	Practical

	Perform Kidney

function tests
	5
	1
	Prof/ Nawal K Gergis

	Record EEG.
	5
	1
	Prof Dalia I. AbdAlaleem

	Nervous reflexes
	5
	1
	Prof / Abeer A. Khalefa

	Record G.I.T.motility and analysisof G.I.T secretion
	20
	4
	Assis.Prof / Mai M. Hassan

	Perform Hormonal

assay
	10
	2
	Prof Azza A. Megahed

	TOTAL
	143
	38
	


6. Student Assessment Methods:    

Assessment methods: 

6.1 Attendance Criteria: Minimum acceptance attendance in each course is 75% Log book should be fulfilled and signed by Head of the department
6.2. Assessment Tools:
	Tool 
	Purpose (ILOS)
	Frequency

	Follow up (EDO, OSPE)
	KU01-113, PS.02-03-, IS02,03, GS05-07
	During course

	Work book
	PS01-03
	Practical course

	Written Ex.
	KU01-113, IS01-03
	Final

	Oral Ex.
	KU01-113, IS02-03, GS.04-06
	Final

	Practical Ex.
	PS.01-03 , IS.02-06
	Final


6.3. Assessment schedule:
	
	Exam.
	Date

	1
	Final written
	April or September

	2
	Final oral
	April or September

	3
	Practical
	April or September


6.4. Weighing of Assessments: 
	Tool
	Mark
	Percentage of the total mark

	Final written exam
	300
	40%

	Final oral exam
	200
	27%

	Practical exam
	250
	33%

	Total
	750
	


7. List of References: 
	No.
	Reference
	type

	1. 
	Fox, S. (2011). Human physiology. McGraw-Hill Education.‏
	BASIC MATERIALS

	2. 
	Guyton, A. C., & Hall, J. E. (2011). Textbook of Medical Physiology (Philadelphia, PA: Saunders).‏

	BASIC MATERIALS

	3. 
	Kim, E. B., Susan, M. B., Scott, B., & Heddwen, L. B. (2010). Ganong’s review of Medical Physiology.‏
	BASIC MATERIALS


	4. 
	Refinetti R. (2006): Circadian Physiology (2nd Edition), Taylor & Francis, New York, USA.
	BASIC MATERIALS

	5. 
	Browsing web sites of physiology: www.Zu.edu.eg, Entrez pubmed, Science direct, Springer.
	SUGGESTED MATERIALS

	6. 
	-Medical journals.: Am J physiology, Br J physiology, Experimental pharmacology J,J Am Sience,
	SUGGESTED MATERIALS


8. Matrix of course contents versus ILOs: 
	No.
	Course contents
	Study 

week
	ILOs  

	
	
	
	knowledge and understanding
	intellectual skills
	professional and practical skills
	general and transferable skills

	1
	Pulmonary ventilation
	1
	KU.98-100
	
	PS.01
	

	2
	Pulmonary circulation
	2
	KU.94
	IS.01
	
	

	3
	Physical principle of gaseous exchange and

transport of O2 and CO2 in blood and body fluids
	3
	KU.95
	
	
	GS.01

	4
	Regulation of respiration
	4
	KU.99
	
	
	

	5
	Respiratory insufficiency.
	5
	KU.100
	
	
	

	6
	Body fluid compartments ECF & ICF & Edema
	6
	KU.02
	
	
	

	7
	Formation of urine by the kidney Regulation of

ECF osmolality and acid base balance
	7
	KU.04
	
	
	GS.01

	8
	Renal disease, diuresis, and micturition
	8
	KU.07-08
	
	
	GS02

	9
	Sensory division
	9
	KU.11-14
	
	
	

	10
	Motor division
	10
	KU.15
	
	
	

	11
	integrative neurophysiology
	11
	KU.30-33
	IS.02
	
	

	12
	Cerebral cortex
	12
	KU.27-29
	
	
	

	13
	Limbic system
	13
	KU. 29
	
	
	

	14
	Memory, speech, sleep
	14
	KU.16-18,030-33
	
	
	

	15
	Equilibrium
	15
	KU.20-26
	
	
	

	16
	Vision
	16
	KU.34-39
	
	
	

	17
	Hearing
	17
	KU.40-46
	
	
	

	18
	Taste & smell
	18
	KU.47-52
	
	
	

	19
	Secretory function of the alimentary tract.
	19
	KU.102-103
	
	
	

	20
	Transport and mixing of food
	20
	KU.104-108
	
	
	

	21
	Absorption in GIT
	21
	KU.109-113
	
	
	

	22
	Pituitary gland
	22
	KU.55-56
	
	
	

	23
	Thyroid and parathyroid gland
	23
	KU.63-67. 80-81
	
	
	

	24
	Supra renal gland
	24
	KU.74-78
	
	
	

	25
	Pancreas
	25
	KU.68-73
	
	
	

	26
	Local hormones
	26
	KU.54-58
	
	
	

	27
	Male and female reproductive physiology
	27
	KU.82-90
	
	
	GS07

	28
	Basal metabolism
	28
	KU.111
	
	
	

	29
	Regulation of food intake
	29
	KU.112
	
	
	

	30
	Temperature regulation
	30
	KU.113
	
	
	

	31
	Perform Kidney function tests
	1
	
	IS.01
	PS.04


	

	32
	Record EEG.
	2
	
	
	PS.03
	

	33
	Examine Nervous reflexes
	3
	
	
	PS.03
	

	34
	Record G.I.T. motility and analysis of G.I.T

secretion
	4, 5,6,7
	
	
	PS.02
	

	35
	Perform Hormonal assay
	8
	
	IS.02
	PS.04
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