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1. Basic Information
	Course Title (according to the bylaw)
	Basic structure and function II


	Course Code (according to the bylaw)
	BSF-112

	Department/s participating in delivery of the course  
	1. Biochemistry 
2. physiology

	[bookmark: _Hlk196824588]Number of credit hours/points of the course (according to the bylaw)
	Theoretical
	Practical
	Other (class activities)
	Total

	
	2.8
	2.1
	2.1
	7

	Course Type
	اجباري
	Academic level at which the course is taught
	الفرقة/المستوي الاول
	Academic Program
	بكالوريوس الطب والجراحة (5+2) نظام الساعات المعتمدة

	Faculty/Institute
	Faculty of Medicine

	University/Academy
	Benha University

	Name of Course Coordinator 
	Dr. Samah Abdelkhalek

	Course Specification Approval Date
	9/16/2025
	Course Specification Approval (Attach the decision/minutes of the department /committee/council ....)      
	Education and Student Affairs Committee
No. (296) 9/14/2025
Faculty council No. (500)




1. Course Overview (Brief summary of scientific content) 
The aim of studying the foundation of biochemistry and physiology is to understand the molecular structure, function, and metabolism of biomolecules essential for cellular activities & to study how organs and systems function in maintaining homeostasis. Additionally, to connect biochemical reactions and physiological processes with anatomy and histology.
1. Course Learning Outcomes CLOs
[bookmark: _Hlk197517585]Matrix of course learning outcomes CLOs with program outcomes POs (NARS/ARS)
	Program Outcomes (NARS/ARS)
(according to the matrix in the program specs)
	Course Learning Outcomes
Upon completion of the course, the student will be able to:

	Code
	Text
	Code
	Text

	4.1
	Describe normal structure and function of human body and its systems at molecular, biochemical and cellular levels that maintain the body homeostasis.
	4.1.1
	Describe plasma enzymes, isoenzymes, enzymes of clinical importance, enzyme inhibitors 

	
	
	4.1.2
	Identify bioenergetics, the importance and components of the electron transport chain 

	
	
	4.1.3
	Describe the respiratory chain reactions and recognize how hydrogen and electron transfer liberate energy and ATP synthesis (Chemiosmotic theory) 

	
	
	4.1.4
	Identify the regulation of the respiratory chain 

	
	
	4.1.5
	Describe DNA structure and DNA packaging (organization), recognize different forms of DNA and describe the telomere and telomerase and clinical significance of telomerase. 

	
	
	4.1.6
	Describe types of RNA and point out the process of transcription and translation 

	
	
	4.1.7
	Identify gene, genome& genetic code 

	
	
	4.1.8
	Identify apoptosis and necrosis, mechanisms and clinical importance

	
	
	4.1.9
	Identify different ways of impulse conduction through nervous system 

	
	
	4.1.10
	Define cell membrane and its structure, Enlist functions of various components of cell membrane, Discuss intercellular connections, Define homeostasis

	
	
	4.1.11
	Explain the control system of the body, able to differentiate between positive and negative feedback as the control systems of the body, Relate positive and negative feedback system with common examples

	
	
	4.1.12
	Understand the principles of integration of sympathetic nervous system during fight and flight (mass discharge) 

	
	
	4.1.13
	Enlist different types of ion channels, Explain the mechanism by which different protein channels work, Discuss the importance of leak channels and voltage/ ligand gated channels

	
	
	4.1.14
	Define cellular organelles, List the most important cellular organelles, Identify functions of each cellular organelles 

	
	
	4.1.15
	Define resting membrane potential, Describe ionic basis of resting membrane potential, Discuss functions of Na+ - K+ pump

	
	
	4.1.16
	Define Excitability and Stimuli, Describe the different types of stimuli, understand the principles of the excitability changes during action potential 

	
	
	4.1.17
	Define active and passive transport, Describe characters of active &passive transport, Distinguish between types of Active and passive Transport, Differentiate between Co transport & Counter transport

	4.2
	Discuss normal growth and development and behavior of human body at all stages (intrauterine, infancy, childhood, adolescence, adults & geriatrics) & their impact on individuals & families and diseases.
	4.2.1.
	outline the development of the embryo and different stagesof intrauterine growth


	
	
	4.2.2.
	Recognize the possible congenital anomalies that could occur



	4.3
	Recognize the etiology including (the role of genetics, immunological, microbiologic, metabolic, neoplastic, traumatic and toxic causes), and the pathogenesis of the common diseases & illnesses.
	4.3.1
	Identify cancer genetics including tumor suppressor genes & tumor markers. 

	
	
	4.3.2
	Define mutation; describe causes and types of mutations.

	
	
	4.3.3
	Outline the general mechanisms of DNA repair, realize the clinical significance of repair mechanism impairments 

	
	
	4.3.4
	Describe regulation of gene expression

	
	
	4.3.5
	Identify genetic polymorphism and its types 

	
	
	4.3.6
	Identify metabolic causes and pathogenesis of different diseases as: glycogen storage diseases, mucopolysaccharidosis, of inborn errors of galactose and fructose metabolism and essential pentosuria, dyslipidemia, hypercholesterolemia.

	
	
	4.3.7
	State causes and manifestations of unilateral lesion of cervical division of sympathetic nervous system (Horner’s syndrome). 

	
	
	4.3.8
	Define Orbelli phenomenon and enlist its causes

	4.4
	Illustrate the altered development, growth, structure, behavior and function of the body and its systems associated with common diseases & clinical conditions.

	4.4.1
	Illustrate how development, growth, structure, and function are altered in common diseases and clinical conditions.


	
	
	4.4.2
	interpret basic science in  the form  of  case  based  learning  in  how  to  diagnose  and  to  solve  the  medical  problems

	4.7
	Integrate the facts of the basic sciences with clinical data.
	4.7.1
	Combine theoretical knowledge from different scientific disciplines with practical and applied contexts.

	
	
	4.7.2
	Apply integrated knowledge to analyze problems and propose evidence‑based solutions.



1. Teaching and Learning Methods 
1. Modified active lectures. 
2. Practical lessons 
3. Small group teaching & tutorials 
4. Case Based Learning 
5. Directed Self Learning
6. [bookmark: _Hlk214699326]Lectures on Benha E- learning platform & survey.موقع منصة التعليم الإلكتروني الخاص بجامعة بنها (thinqi)
https://belc.bu.edu.eg/%D9%85%D9%86%D8%B5%D8%A9-%D8%AB%D9%8A%D9%86%D9%83%D9%89 /

Course Schedule
	Number
 of the
Week
	Scientific content of the course
(Course Topics)

	Total Weekly Hours
	Expected number of the Learning Hours

	
	
	
	Theoretical teaching (lectures/ tutorial CBL)
	Training
(Practical/Clinical/ ......)
	Self-learning

DSL
	Other
(Skill lab)

	1
	1- Biochemistry: CHO chemistry
2- Biochemistry: Lipid chemistry
3- Physiology: Functional organization of the human body
4- Physiology: Cell membrane & intercellular communication
5- Physiology: Divisions of nervous system
6- Biochemistry: Isomerism(practical)
7- Biochemistry: Laboratory instruments & equipment(practical)
8- Physiology: Ion channels(practical)
9- Physiology: Homeostasis (practical)
10- Physiology: Autonomic nervous system
	18

	4


2


1


1



1















1
	










2

2



2







2
	
	

	2
	1- Biochemistry: Protein chemistry
2- Physiology: Sympathetic supply of  head & neck
3- Molecular biology: Nucleotide structure , DNA structure and organization
4- Biochemistry: CHO metabolism
5- Biochemistry: Classification of protein, glycoproteins, proteoglycans (TUT)
6- Biochemistry: Enzyme (TUT)
7- Biochemistry: Solutions(practical)
8- Physiology: Fight & flight response(practical)
9- Molecular biology: DNA replication
10- Molecular biology: RNA structure and types, gene, genome and genetic code

	19
	
3

1


1




1


2




4







2


1
	























2



2

	























	

	3
	1- Biochemistry: CHO metabolism
2- Physiology: Sympathetic supply of thorax & abdomen
3- Biochemistry: IV solution (crystalloid)(practical)
4- Physiology: Receptors(practical)
5- Molecular biology: Transcription and post transcriptional modification
6- Molecular biology: Translation
7- Physiology: Parasympathetic nervous supply
8- Physiology: Control of autonomic function
9- Biochemistry: IV solution(colloid) (practical)

	17
	

6


1






1






1


1


1

	





2



2










2
	













	

	4

	1- Physiology: Methods of transport 1 (passive transport) (TUT)
2- Biochemistry: CHO solution(practical)
3- Physiology: Methods of transport 1 (active transport) (TUT)
4- Biochemistry: Lipid metabolism
5- Physiology: Cholinergic transmission
6- Physiology: Adrenergic transmission
7- Biochemistry: Mucopolysaccridosis (CBL)
8- Biochemistry: Essential pentosuria & favism (CBL)
9- Physiology: Functions of cellular organelles(practical)
10- Biochemistry: Protein and a.a practical note(practical) 
	

20
	


2





2




4


1



1


2


2


















	







2




















2



2
	












































	

	5
	1- Physiology: Integration of sympathetic & parasympathetic nervous system (TUT)
2- Biochemistry: Protein metabolism
3- Physiology: Resting membrane potential
4- Physiology: Action potential
5- Biochemistry: Inborn error of fructose and galactose metabolism (CBL)
6- Biochemistry: Phospholipid chemistry and metabolism (TUT) 
7- Molecular biology: DNA and RNA extraction(practical)
8- Biochemistry: Glycogen storage diseases (CBL)
9- Biochemistry: Protein metabolism
10- Biochemistry: Glycolipid chemistry and metabolism of eicosanoids (TUT)
	17
	
2





1

1

2

2




2







2


1




2

	















2
	






















	Formative exam

	6
	1- Molecular biology: DNA mutation and repair (TUT)
2- Molecular biology: Genetic polymorphism (TUT) 
3- Biochemistry: Bioenergetics (TUT)
4- Physiology: Types of nerve fibers (TUT)
5- Molecular biology: Carcinogenesis and cancer genetics (TUT)
6- Physiology: Excitability
7- Molecular biology: post Translational modification and inhibitors of protein synthesis
8- Molecular biology: Regulation of gene expression in prokaryotes and eukaryotes
9- Molecular biology: PCR & detection of amplified DNA (practical)
10- Molecular biology: DNA finger printing DNA (practical)

	








18



	
2


1



3

2

1



3

1





1






	




























2



2
	




































	


1. Methods of students’ assessment
	No.
	Assessment Methods *
	Assessment Timing
(Week Number)
	Marks/ Scores
	Percentage 
of 
total course Marks

	1
	Formative mid exam
	6
	-
	-

	2
	Mid module assessment
	6
	42
	24%

	3
	Final Written Exam
	
	70
	40%

	4
	Formative practical exam
	7
	-
	-

	5
	Final practical Exam
	8
	52.5
	30%

	6
	Assignments /Portfolio
	
	5
	3 %

	7
	CBL / Tutorial
	
	5.5
	3 %





1. Learning Resources and Supportive Facilities *
	Learning resources (books, scientific references, etc.) *
	The main (essential) reference for the course

	· Lippincott® Illustrated Reviews: Biochemistry, Ninth, International Edition, 2025
· Lippincott’s Illustrated Cell and Molecular Biology Reviews (3rd  edition), 2023.
· Harper's Illustrated Biochemistry, 32th edition (2021)
· Lippincott’s Illustrated Immunology Reviews (3rd edition), 2021.
· Guyton & Hall, Textbook of Medical Physiology 14th edition, 2020.

	
	Other References
	--

	
	Electronic Sources

	EKB

	
	Learning Platforms

	Thinqi 

· https://belc.bu.edu.eg/%D9%85%D9%86%D8%B5%D8%A9-%D8%AB%D9%8A%D9%86%D9%83%D9%89 /

	
	Other

	---

	

	[bookmark: _Hlk195304097]Supportive facilities & equipment for teaching and learning *
	Devices/Instruments
	1. Lecture Room with enough number of comfortable seats & supplied with; - Audiovisual equipment needed for power point presentation data show – smart boards – sound system- desktop
2.  Whiteboard 
3. Classrooms for small group teaching (instrument for physical examination like beds, blood pressure measuring devices, stethoscope)
4. Well-equipped laboratories 

	
	Supplies
	--

	
	Electronic Programs 
	--

	
	Skill Labs/ Simulators
	--

	
	Virtual Labs
	--

	
	Other 
	· Library: available reference textbooks and internet access
Egyptian knowledge bank



	Name and Signature 
Program Coordinator
Prof.Dr/ Eman Araby


	
	Name and Signature
Course Coordinator
Dr. Samah Abdelkhalek 
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