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FORMAT FOR COURSE CURRICULUM

	L
	T
	P/S
	SW/FW
	No. of PSDA
	TOTAL CREDIT UNITS

	3
	0
	4
	2
	4
	6



Course Title: Brain Metabolism and Energetics							
Credit Units: 6	
Course Level:	UG		                            	                                                 
Course Code: NUROxxx	

Course Objectives: 
The aim of this course is to provide a comprehensive overview of the brain chemistry and the metabolic processes that occur inside the brain for proper functioning.

Pre-requisites: PCB in XIIth with minimum 60% marks (Biology compulsory)

Course Contents/Syllabus:
	
	Weightage (%)

	Module I: Energy Metabolism  I
	30%

	· Primary and Secondary energy sources of Brain 
· Glucose Transport and Consumption
· Pathways of Glucose Metabolism 
· Glucose concentration in different regions of brain
· Signals Influencing GLUT-1 Activity or Incorporation 
· Oxygen consumption 
· Mitochondrial energetics
· Enzyme kinetics


	

	Module II:  Energy Metabolism II
	30%

	· Biosynthesis of glucose derived neurotransmitters and Neuromodulators 
· Effects of Hypoxia and Hypoglycaemia on brain functions 
· Neurovascular Coupling 
· Neurobarrier coupling 
· Neurometabolic coupling
· Metabolic differences between neurons and glia
· Disorders of brain metabolism and oxidative stress

	

	Module III: Lipids
	20%

	
· Ketone bodies
· Properties of Brain Lipids 
· Types of Lipids
· Biosynthesis and degradation of lipids 

	

	Module IV: Transport Systems in Brain
	20%

	•	Microcirculation and Blood Brain Barrier
· CSF and glymphatics
•	Intracellular Signaling
•	G proteins and secondary messengers 

	



Course Learning Outcomes:
At the completion of the course students are expected to;
1. Define the concepts of brain metabolism and its pathways
2. Explain core concepts of brain energetics.
3. Identify the knowledge of transport systems in the brain.
4. Analyze and compare the primary and secondary sources of energy in the brain
5. Determine the effects of different conditions like hypoxia on brain


Pedagogy for Course Delivery:
-Interactive classroom teaching from text books, published reviews and articles along with the use of multimedia resources

-E-content with 4 quadrant approach will be available to the students for self-learning

-Delivery of introductory content in online mode along with online assessment

-Guided self-work by students to enable them to carry out independent studies in the field

-Course will be delivered in Face to face/ remote learning or in hybrid mode as per the requirement.

List of Professional Skill Development Activities (PSDA):
i. Group Discussion
ii. Presentation
iii. Quiz and assignment
iv. Case Study




Lab/ Practicals details, if applicable:
 	List of Experiments:
· Buffer preparations
· Qualitative and quantitative estimation of carbohydrate, and lipid 
· Estimation of ROS, lipid peroxidation, protein carbonylation.


Assessment/ Examination Scheme:		
		Theory L/T (%)
	Lab/Practical/Studio (%)

	67
	33



Theory Assessment (L&T):
	Continuous Assessment/Internal Assessment 
		(50%)
	End Term Examination
(50%)

	Components  (Drop down)
	
Presentation
	
Quiz
	
Class test
	
Attendance
	



	Linkage of PSDA with Internal Assessment Component, if any
	Presentation, Group Discussion
 

	Quiz and assignment

	Assignment
	
	

	Weightage (%)
	15
	10
	20
	5
	50




Lab/ Practical/ Studio Assessment:

	
	Continuous Assessment/Internal Assessment
	(50%)

	End Term Examination
	(50%)

	Components  (Drop down
	Viva Voce
	Report 
	Experiment
	Attendance
	Report 
	Experiment
	Viva

	Weightage (%)
	15
	10
	20
	5 
	25
	15
	10










Mapping Continuous Evaluation components/PSDA with CLOs
	Bloom’s Level >
	Remembering
	Understanding
	Applying
	Analysing
	Evaluating
	Creating

	     Course Learning    Outcomes 


Assessment type/PSDA
	CLO1
Define the concepts of brain metabolism and its pathways

	CLO2
Explain core concepts of brain energetics.

	CLO3
Identify the knowledge of transport systems in the brain 

	CLO4
Analyze and compare the primary and secondary sources of energy in the brain
	CLO5
Determine the effects of different conditions like hypoxia on brain

	CLO 6
-












	Theory Internal Assessment Components
	
	
	
	
	
	

	Class Test
	
	· 
	
	
	· 
	-

	Presentation
	· 
	
	
	
	
	-

	Quiz
	· 
	· 
	· 
	· 
	
	-

	Practical Internal Assessment Components
	
	
	
	
	
	-

	Viva Voce
	✓
	
	
	✓
	
	-

	Report
	
	✓
	
	
	✓
	-

	Experiment
	
	
	✓
	✓
	
	-

	Practical External Assessment Components
	
	
	
	
	
	

	Viva Voce
	✓
	
	
	✓
	
	

	Report
	
	✓
	
	
	✓
	

	Experiment
	
	
	✓
	✓
	
	









Text Reading:
· Kendel, Principles of Neural Science (5th edition), McGraw Hill, 2013.
· Squire, Fundamental Neuroscience (4th Edition), Elsevier, 2013.
· Brady, Basic Neurochemistry (8th Edition) Academic Press, 2012

Additional Reading:
· Research articles
· Journals

Any other Study Material:
· E-content on LMS
· Virtual Laboratory
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