Course specification


1. Basic Information: 
	Course title:
	Physiology course 1 

	Corse code:
	(HPMS 01)

	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:   First academic year
	Semester: 
	Year:

	Approval date:              
	11/10/2020 (department council 351)


2. Course Aims:
	1. 
	The aim of this course is to develop competencies of the candidate in the fields of general & specific functions of cell, cardiovascular system, blood, respiratory system, nerve and muscle, autonomic nervous system and metabolism. 

	2. 
	This course aims also to develop the general and transferable skills.


3. Intended Learning Outcomes (ILOs):    
a. Knowledge and understanding:    
At the end of this course, student should be able to:
	KU.
	01
	Discuss mechanisms of cellular communication

	KU.
	02
	Define cellular homeostasis.

	KU.
	03
	Mention 2nd messengers and its role in regulation of cellular functions.

	KU.
	04
	Define different processes of transport across cell membrane, and describe the contribution of each to normal cell function.

	KU.
	05
	Describe specialized transport and filtration across the capillary wall and the roles of flow and resistance in vascular system regarding the physical principles dictate the flow of blood and lymph around the body.

	KU.
	06
	Name the various types of glia and their functions.

	KU.
	07
	Describe the chemical nature of myelin, and summarize the differences in the ways in which un-myelinated and myelinated neurons conduct impulses.

	KU.
	08
	Define orthograde and retrograde axonal transport and the molecular motors involved in each.

	KU.
	09
	Describe the changes in ionic channels that underlie electrotonic potentials, the action potential, and repolarization.

	KU.
	10
	Identify excitability behavior of the nerve.

	KU.
	11
	Describe the function of neurotrophins.

	KU.
	12
	Compare between the various nerve fiber types found in the mammalian

nervous system.

	KU.
	13
	Describe the molecular and electrical makeup of muscle cell excitation–

contraction coupling.

	KU.
	14
	Differentiate the role(s) for Ca2+ in skeletal, cardiac, and smooth muscle

contraction.

	KU.
	15
	Appreciate muscle cell diversity.

	KU.
	16
	Describe the structure and function of the conduction system of the heart and compare the action potentials in each part.

	KU.
	17
	Describe the way the electrocardiogram (ECG) is recorded, the waves of the ECG, and the relationship of the ECG to the electrical axis of the heart.

	KU.
	18
	Name the common cardiac arrhythmias and describe the processes that

produce them.

	KU.
	19
	Describe the ECG changes and the changes in cardiac function produced by alterations in the ionic composition of the body fluids

	KU.
	20
	List the principal early and late ECG manifestations of myocardial infarction and explain the early changes in terms of the underlying ionic events that produce them.

	KU.
	21
	Describe how the sequential pattern of contraction and relaxation in the heart results in a normal pattern of blood flow.

	KU.
	22
	Discuss the pressure, volume, and flow changes that occur during the cardiac cycle.

	KU.
	23
	Explain the basis of the arterial pulse, heart sounds, and murmurs.

	KU.
	24
	Discuss the determinant of cardiac output and the ways by which cardiac

output can be up-regulated in the setting of specific physiologic demands for increased oxygen supply to the tissues, such as exercise.

	KU.
	25
	Describe how the pumping action of the heart can be compromised in the

setting of specific disease states.

	KU.
	26
	Outline the neural mechanisms that control arterial blood pressure and heart rate, including the receptors, afferent and efferent pathways, central

integrating pathways, and effector mechanisms involved.

	KU.
	27
	Describe the direct effects of CO2 and hypoxia on the vasomotor areas in the medulla oblongata.

	KU.
	28
	Identify the paracrine factors and hormones that regulate vascular tone, their sources, and their mechanisms of action and the process of autoregulation contributes to control of vascular caliber.

	KU.
	29
	Define the special features of the circulation in the brain, coronary vessels, skin, Splanchenic area and fetus, and how these are regulated.

	KU.
	30
	Describe how cerebrospinal fluid (CSF) is formed and reabsorbed, and its

role in protecting the brain from injury and how the blood–brain barrier

impedes the entry of specific substances into the brain.

	KU.
	31
	Delineate how the oxygen needs of the contracting myocardium are met by the coronary arteries and the consequences of their occlusion.

	KU.
	32
	List the vascular reactions of the skin and the reflexes that mediate them.

	KU.
	33
	Explain how the fetus is supplied with oxygen and nutrients in utero, and the circulatory events required for a transition to independent life after birth.

	KU.
	34
	Outline lymphatic system distribution and functions

	KU.
	35
	Describe fast and slow excitatory and inhibitory postsynaptic potentials,

outline the ionic fluxes that underlie them, and explain how the potentials

interact to generate action potentials.

	KU.
	36
	Define and give examples of direct inhibition, indirect inhibition, presynaptic inhibition, and postsynaptic inhibition.

	KU.
	37
	Describe the location of the cell bodies and axonal trajectories of

preganglionic and postganglionic sympathetic and parasympathetic neurons.

	KU.
	38
	Mention the neurotransmitters that are released by preganglionic and

postganglionic autonomic neurons.

	KU.
	39
	Explain the ways that drugs act to increase or decrease the activity of the

components of the autonomic nervous system.

	KU.
	40
	Describe the location of neurons that provide input to sympathetic

preganglionic neurons.

	KU.
	41
	Describe the composition and functions of the enteric nervous system.

	KU.
	42
	Discuss cholinergic system as regard receptors and chemical transmitters.

	KU.
	43
	Discuss adrenergic system as regard receptors and chemical transmitters.

	KU.
	44
	Describe the components of blood and lymph, their origins, and the role of hemoglobin in transporting oxygen in red blood cells.

	KU.
	45
	Discuss the molecular basis of blood groups and the reasons for transfusion reactions.

	KU.
	46
	Delineate the process of hemostasis that restricts blood loss when vessels are damaged, and the adverse consequences of intravascular thrombosis.

	KU.
	47
	Compare types of anemia and its impact on CVS homeostasis.

	KU.
	48
	Define the circulating and tissue cell types that contribute to immune and

inflammatory responses.

	KU.
	49
	Discuss the basis of inflammatory responses and wound healing, and how

phagocytes are able to kill internalized bacteria.

	KU.
	50
	Identify the functions of hematopoietic growth factors, cytokines, and

chemokines.

	KU.
	51
	Discuss the roles and mechanisms of innate, acquired, humoral, and cellular immunity.


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: osmolarity, arrhythmia, hypertension, intravenous thrombosis, hemophilia, purpura, anemia.

	IS.
	03
	Observe scientific phenomena during the practical study.

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

	IS.
	05
	interpret the basis of methods used to measure blood flow and blood pressure in

various vascular segments.


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

	P.S.
	01
	Record electro-cardio-gram (ECG) in experimental animals .

	P.S.
	02
	Record arterial blood pressure (ABP) in experimental animals.

	P.S.
	03
	Record of simple muscle twitch.

	P.S.
	04
	Record of contractility of isolated heart.

	P.S.
	05
	Record of contractility of isolated vascular beds.

	P.S.
	06
	Deal with experimental animal as: Rats , Frogs , and Rabbits.

	P.S.
	07
	Heamatocrit value, heamoglobin content, RBCs count, WBCs count


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 some medical problem.

	GS
	03
	Be prepared for lifelong learning.

	GS
	04
	Use information and communication technology.

	GS
	05
	Present information clearly in written, electronic and oral formats.

	GS
	06
	Communicate efficiently, sensitively and clearly with colleagues.

	GS
	07
	Demonstrate application of ethics.


4. Contents: 
4.1. Lectures:

	Week No.
	Topic
	No. of hours

	1
	Specific structure and function of the cell
	2

	2
	Transport across cell membrane
	4

	3
	Protein synthesis
	2

	4
	Nerve regeneration
	2

	5
	Action potential
	4

	6
	Nerve conduction
	2

	7
	Mechanisms of muscle contraction
	4

	8
	Cardiac output
	7

	9
	Rhythmic excitation and ECG
	3

	10
	Cardiac Arrhythmias and ECG interpretation
	5

	11
	Flow and resistance in vascular system
	2

	12
	Medical physics of pressure
	2

	13
	Microcirculation and lymphatic system
	4

	14
	Arterial blood pressure (ABP)
	8

	15
	Coronary, pulmonary and cerebral. Splanchinic, fetal and cutaneous circulation
	6

	16
	Blood cells and aneamia
	5

	17
	Hemostasis
	8

	18
	Immunity
	7

	19
	Sympathetic
	2

	20
	Parasympathetic
	2

	21
	Effect of ANS drugs
	4

	Total 
	
	85


4.2. Practical/Tutorial:
	Week No.
	Topic
	No. of hours

	1-3
	Record of electrical activity of nerve and muscle
	10

	4-5
	ECG record
	5

	6-7
	Record of ABP in experimental animals
	5

	8-10
	Record of contractility of the isolated heart
	10

	11-13
	Heamatocrit value, heamoglobin content, RBCs count, WBCs count
	10

	14-16
	Effect of ANS drugs on isolated uterus and urinary bladder
	10

	Total 
	
	50


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

	Knowledge and Understanding

KU1- KU51
	Online lectures 

Interactive Lectures

Interactive learning

Brain Storming

Self-directed learning

	Professional/practical skills (PS)

PS1-PS3

PS4-PS5
	Practical Sessions

Interactive Tutorials

Extended Direct Observation

(EDO)

	Intellectual skills (IS)

IS1 to IS5
	Self-directed learning

Case Study

Problem solving

	General and Transferable Skills

GS1-GS6

(In summer activity)
	Teaching ethics

EDO

Assignments

Self-directed learning


B) TEACHING PLAN:

Lectures: online lectures and uploading recorded lectures on drive links
Practical classes: student in one group not more than 3 with enough spacing and precautions .
C) TIME PLAN:
	Unit
	Teaching hours
	Number of

weeks
	Staff member

	Theoretical

	1- Cell Physiology
	8
	2
	Prof / Dalia I. AbdAlaleem

	2- Nerve and Muscle Physiology
	12
	3
	Prof/ Nawal K Gergis

Prof/ Soaad A. Selim

	3-Cardiac physiology
	37
	9
	Prof/ Moh. A. Ghanam

Prof/ Salah I. Zaglol

Assis prof/ Randa S Gomaa

	4- Blood physiology
	20
	5
	Prof/ Moh. H. Ibrahim

	5- Autonomic nervous system
	8
	2
	Prof / Abeer A. Khalefa

	Practical

	ECG record
	5
	2
	Prof/ Dalia I. AbdAlaleem

Prof/ Abeer A. Khalefa

	ABP measurement in

experimental animals
	5
	2
	Prof/ Nawal K Gergis

	Record of electrical activity of

nerve and muscle
	10
	3
	Prof/ Ali Khalil

Prof /Abeer A. Khalefa

Prof. / Dalia I. AbdAlaleem

	Record of contractility of the

isolated heart
	10
	3
	Prof/ Akmal A. Diab

Assis. Prof/ Mai M. Hassan

	Record of the effect of ANS

drugs on isolated uterus and

urinary bladder
	10
	3
	Prof/ Azaa A Megahed

	Heamatocrit value, heamoglobin

content, RBCs count, WBCs

count
	10
	3
	Assis. Prof./ Doaa A. AbdElmoety

Assis. Prof./ Nadein A.Raafat

	Summer activity

	Assignment/week
	
	1
	

	TOTAL
	135
	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)
	KU01-51, PS02-04-, IS02-03,

GS05-06
	During course

	Work book
	KU01-51, PS.02-05
	Practical course

	Written Ex.
	KU01-51, IS01-04
	Final

	Oral Ex.
	KU01-51, IS02-04, GS04-06
	Final

	Practical Ex.
	PS.01-07
	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
	100
	40%

	Final oral exam
	75
	30%

	Practical exam
	75
	30%

	Total
	250
	


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, U SA.
	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
	Specific structure and function of the cell
	
	KU.01-02
	IS.01
	
	GS.01.04.06

	2
	Transport across cell membrane
	
	KU.03-04
	
	
	

	3
	Protein synthesis
	
	KU.05
	
	
	

	4
	Nerve regeneration
	
	KU.06-08
	
	
	

	5
	Action potential
	
	KU. 09-10
	
	
	

	6
	Nerve conduction
	
	KU.11
	IS.02
	
	

	7
	Mechanisms of muscle contraction
	
	KU.12-13
	
	PS.03
	

	8
	Cardiac output
	
	KU.20-26
	IS.04
	
	GS.01.04.06

	9
	Rhythmic excitation and ECG
	
	KU.14-19
	IS.02
	PS.01
	

	10
	Cardiac Arrhythmias and ECG interpretation
	
	KU.16 -19
	
	PS.01
	

	11
	Flow and resistance in vascular system
	
	KU.27-29
	
	
	

	12
	Medical physics of pressure
	
	KU.03
	IS.03
	
	

	13
	Microcirculation and lymphatic system
	
	KU.35
	
	
	

	14
	Arterial blood pressure (ABP)
	
	KU.27
	
	PS.02
	

	15
	Coronary, pulmonary and cerebral. Splanchinic, fetal and cutaneous circulation
	
	KU.30-32
	IS.05
	
	

	16
	Blood cells and aneamia
	
	KU.44
	
	
	GS.01.04.06

	17
	Hemostasis
	
	KU.46
	
	
	

	18
	Immunity
	
	KU.48-51
	
	
	

	19
	Sympathetic
	
	KU.37-42
	
	
	GS.01.04.06

	20
	Parasympathetic
	
	KU.37-42
	
	
	GS.01.04.06

	21
	Effect of ANS drugs 
	
	KU.40-42
	
	
	

	22
	Record of electrical activity of nerve and muscle
	
	
	
	PS.03
	

	23
	ECG record
	
	
	
	PS.01
	

	24
	Record of ABP in experimental animals
	
	
	
	PS.02
	

	25
	Record of contractility of the isolated heart
	
	
	
	PS.04
	

	26
	Heamatocrit value, heamoglobin content, RBCs count, WBCs count
	
	
	
	PS.07
	

	27
	Effect of ANS drugs on isolated uterus and urinary bladder
	
	
	
	PS.04
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