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CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE 
 

Course title 
& Code 

Credits Credit distribution of the 
course 

Eligibility Criteria Pre-requisite 
of the course 
(if any) Lecture Tutorial Practical/ 

Practice 
Medical 

Microbiology 
 

4 3 - 1 ---- NA 

 
Learning objectives  
 
The Learning Objectives of this course are as follows: 

 The Medical Microbiology course has been formulated to impart basic and medically 
relevant information on microbes.  

 The microbial structure, growth and development. Methods of isolation and 
characterization of microbes and role of sterilization in the context of study of microbes.  

 Pathogenic microbes and the diseases caused by them are included to broaden the 
perspective of the subject. 

 This course will also focus on mechanisms of microbial pathogenesis and the host 
response, and the scientific approaches that are used to investigate these processes. 

  The course also deals with the problem of emerging antimicrobial resistance with 
reference to known pathogens. 

 
Learning outcomes  
 
The Learning Outcomes of this course are as follows: 

 Medical microbiology describes a broad perspective to study structure, classification, and 
diseases caused by microbes including bacteria, fungi, protozoa and viruses. The course 
helps to understand the nature of microorganism, their systematic classification and 
contribution of various scientists in the discovery of disease causing pathogen and its 
etiology. It also describes various culture media used for cultivation of microbes, their 
optimum physical, chemical and cultural requirements, techniques for purification and 
preservation of microbes. 

 This course explains the various types of microbial cells, shape, size, molecular structure 
and their role in pathogenesis. The basic nutrient requirements of microorganism and how 
they behave in variable atmospheric conditions is also included. Analyzing optimum 
growth conditions that facilitate in growth and cultivation of useful microorganisms are 
also mentioned. 

 Microbial genetics helps to understand the basic phenomenon of gene functioning and 
effects of various mutagens on microorganism, elucidates different methods of gene 
transfer and explains causes of genetic variation. 

 Course also elucidates the interaction between host and their pathogens, mode of 
transmission of infectious diseases and their cure. 

 This course also explains pathogenesis, etiology, clinical symptoms, control and cure of 
microbial diseases in addition to introducing antimicrobial action of antibiotics. Describes 
basic structural and morphological variation in various viruses, classification and their life 
cycle. Introduction to requirements of viruses for multiplication and detailed study of 
common disease causing viruses, virusoids and prions is also included. 

DISCIPLINE SPECIFIC CORE COURSE -7 (DSC-7) MEDICAL MICROBIOLOGY 
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SYLLABUS OF DSC-7 

Unit I: Fundamental concepts           (10Hours) 
a) History of microbiology with special emphasis on contribution of Louis Pasteur and Robert 

Koch in Medical Microbiology. 
b) Major Divisions of life- Domains, Kingdoms; Requirements for microbial growth, growth 

factors, culture media- synthetic and complex, types of media. Techniques for obtaining 
pure cultures of microbes, preservation and storage of bacterial cultures, growth curve and 
generation time, control of microbial growth.  

 
Unit II: Bacterial cell: fine structure and function            (10Hours) 
Size, shape and arrangement of bacterial cells; Cell membrane, cytoplasmic matrix, inclusion 
bodies (e.g.Carboxysomes, magnetosomes, gas vacuoles, cyanophycean granules, PHB granules, 
glycogen granules), nucleoid, ultrastructure of gram positive and gram negative bacterial cell 
wall, sex pili, capsule, flagella & motility and endospore. 

 
Unit III: Microbial genetics            (08Hours) 
Mutants-auxotrophs and prototrophs, bacterial recombination: general and site specific and 
replicative, bacterial plasmids fertility factor, col plasmid, bacterial conjugation (Hfr, F′, F+, F-), 
transformation, transduction- both generalized and specialized. 

 
Unit IV: Host-pathogen relationship in the infectious diseases             (05Hours) 
Relationship between normal microbiota and host, opportunistic microorganisms, nosocomial 
infections. Development and spread of infectious diseases: invasion, pathogen, parasite, 
pathogenicity, virulence, carriers and their types. Routes, mechanisms of invasion and 
establishment of infection. 
 
Unit V: Microbial diseases            (06Hours) 
Respiratory tract infections:  with tuberculosis in detail, gastrointestinal tract infections, 
staphylococcal food poisoning. Life cycle of Candida albicans and Plasmodium.  
 
Unit VI: Virus and virusoids      (06Hours) 
General life cycle of a virus, structure, enveloped and un-enveloped viruses, plaque assay, 
growth curve, classification based on genetic material and detail study of influenza, SARS COV-2 
and HIV virus with curative agent. Viroids, virusoids and prions. 

 
Practical component                       (30 Hours) 

 
(Wherever wet lab experiments are not possible, the principles and concepts can be demonstrated 
through any other material or medium including videos/virtual labs etc.) 
 

1. Preparation of different media: synthetic media Davis-Mingioli media, complex media-
nutrient agar or Luria agar media. 

2. Isolation and purification of pure bacteria: streaking for single colonies 
3. Propagation of pure bacteria in liquid culture 
4. Gram’s staining; gram positive and gram negative bacteria 
5. Capsule staining of Bacillus subtilis/Klebsiella 
6. Endospore staining of Bacillus subtilis 
7.  Study and plotting the growth curve of E. coli using turbidometric method 
8. Isolation of bacteriophages from soil/sewer water and calculation of the plaque forming 

units (pfu) 
9. To perform antibacterial testing by Kirby-Bauer method 
10. Field visit to a clinical microbiology lab/diagnostic lab to familiarize with latest tools and 3



techniques used in microbial research 
 
Essential readings: 

 Dorothy Wood, Joanne Willey, Kathleen Sandman (2022). 12th Edition. Prescott’s 
microbiology. New York, USA: McGraw-Hill Education. ISBN-10: 1-264-77733-7        / 
1264777337 

 Cappuccino, J.G. and Sherman, N. (2013). 10th Edition. Microbiology: A laboratory manual. 
California, USA: Benjamin Cumming. ISBN-13: 978-0321840226. 

  

 
Suggestive readings for basics:  

 Madigan, M.T., Martinko, J.M., Stahl, D.A. and Clark, D.P. (2010). 13th Edition. Brock biology 
of microorganisms. California, USA: Benjamin Cumming. ISBN-13: 978- 0321649638. 

 Pelczar, M.J (2001). 5th Edition. Microbiology. New York, USA: McGraw Hill International. 
ISBN-13: 9780074623206. 

 Tille, P. (2013). 13th Edition. Bailey & Scott's diagnostic microbiology. Missouri, USA: 
Mosby Publishers. ISBN-13: 978-0323083300. 

 Tortora, G.J., Funke, B.R. and Case C.L. (2006). 9th Edition. Microbiology: An introduction. 
California, USA: Benjamin Cummings. ISBN-13: 978-0536292117. 
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CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE 
 

Course title 
& Code 

Credits Credit distribution of the 
course 

Eligibility 
criteria 

Pre-requisite of 
the course 
(if any) Lecture Tutorial Practical/ 

Practice 
MEDICINAL 
CHEMISTRY 

4 3 - 1  Basic knowledge 
of Enzymes and 
proteins 

 
 
Learning objectives 
 
The introduction of Medicinal Chemistry course at undergraduate level to Biomedical Science 
students has been conceived to make them understand: 

 Concealed chemical science interlinked to other science disciplines such as biophysics, 
chemistry, biology, biochemistry, pharmacology etc. 

 Application of the area in revealing new drug design and targets through studying the 
drug-receptor interactions and signaling mechanism in cell for lead discovery. 

 Various drug targets in the body and drug development strategies with mechanism of 
action and concept of drug resistance. 

 
Learning Outcomes 
 

 After completing the course, students shall be able to understand the various stages 
involved in drug development. Further, they will be able to explore various kinds of drug 
targets including protein, enzymes, nucleic acids etc.  

 They will also appreciate the process of drug-receptor interactions; identify association 
between chemical structure and its physicochemical properties. After the completion of the 
course, the learners will demonstrate a strong foundation via problem solving, critical 
thinking and analytical reasoning in the fundamentals of medicinal chemistry, 
physicochemical principles of drug action and measurement of drug effects, comprehend 
the physicochemical basis for the rational drug design, analogue synthesis, and mechanism 
of action of drugs.  

 Additionally, this course will involve extensive laboratory work. The students will be able 
to design and carry out small molecule (low molecular drug-relevant compounds) 
synthesis. They will do the natural product isolation along with their purification and 
characterization through chromatography and spectroscopic methods and analyze the 
results of such experiments.  

 They will also actively participate group exercises; communicate the results of experiments 
conducted in oral as well as written formats. Further, they will appreciate the central role 
of chemistry in our daily life and will also learn safe handling of hazardous chemicals and 
follow the SOP for chemical waste disposal. 

 
 
 
 
 

DISCIPLINE SPECIFIC CORE COURSE -8 (DSC-8)  MEDICINAL CHEMISTRY 
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SYLLABUS OF DSC-8 
 
Unit-1: General introduction            (02 Hours) 
Definition and scope of Medicinal Chemistry 
 
 
Unit-2: Principles of Drug Design           (10 Hours) 
Introduction to Structure Activity Relationship (SAR) of morphine/salicylic acid, strategies in the 
search for new lead compounds, analogue synthesis versus rational drug design, concept of 
prodrugs. Affinity, efficacy and potency of drugs. Concepts of agonist, antagonist and inverse 
agonist, competitive, non-competitive, suicide inhibitors. 
 
Unit-3: Physicochemical principles of drug action and measurement of drug effects (10 
Hours)  
Partition coefficient, drug dissolution, acid-base properties, surface activity, bioavailability, 
stereochemical aspects of drug action, electronic structure (Hammett correlations) and 
determining relationship between chemical and biological data (Hansch approach). Kinetic 
analysis of ligand receptor interactions using Scatchard plot, Double reciprocal plot, Hill plot, 
forces involved, relationship between dose and effect (graded and quantal response). 
 
Unit-4: Drug target classification            (15 Hours) 
a. Proteins as drug targets. 

i. Receptors: the receptor role, ion channels, membrane bound enzyme activation, 
desensitization and sensitization of receptors, agonist ( e.g. endorphins) and 
antagonists(e.g. caffeine) 

ii. Enzymes: Enzyme inhibitors, medicinal use of enzyme inhibitors (e.g. clavulanic acid) 
b. Nucleic acids as drug targets. Classes of drugs that interact with DNA: DNA intercalators 

(amsacrine), Groove binders (netropsin), DNA alkylators (amines: mechlorethamine; 
nitrosoureas: carmustine), concept of antisense therapy. 

 
Unit-5: How drugs trigger the signals-molecular aspects        (08 Hours)  
Structure and functions of cell surface receptors, signal transduction mechanism (GPCRs, tyrosine 
kinase, guanylate-cyclase linked receptors and intracellular receptors that regulate DNA 
transcription). 
 
Practical Component                          (30 hours) 
 
(Wherever wet lab experiments are not possible, the principles and concepts can be demonstrated 
through any other material or medium including videos/virtual labs etc.) 
 

1. Preparation, recrystallization and purity of following drugs/compounds by melting point 
and TLC 
i. Hippuric acid. 

ii. Benzocaine,  
iii. Benzoquinone 
iv. Phenacetin 
v. s-benzyl thiouronium salt. 

2. Determination of partition coefficient of aspirin in octanol-water system. 
3. Extraction of caffeine from tea leaves. 
4. Study absorption properties of caffeine. 
5. Extraction of piperine from black pepper. 
6. Phytochemical screening of Curcuma longa by solvent extraction: Terpenes and 

polyphenols 6



 
Essential Readings: 

 Patrick G.I. (2017). 6th Edition. Introduction to medicinal chemistry. Oxford, UK: 
OxfordUniversityPress.ISBN-13: 978-0198749691. 

 Silverman, R.B. and Holladay, M.W. (2015). 3rd Edition. The organic chemistry of drug 
design and drug action. San Diego, USA:Elsevier,AcademicPress.ISBN-13:9780123820303. 

 Ashutosh Kar (2020) Advanced Practical Medicinal Chemistry 3rd Edition New Age 
International Private Limited, ISBN-10  :  9388818458 

 
Suggestive Reading for Basics: 

 Gringauz, A. (1996). 1st Edition. Introduction to medicinal chemistry: How drugs act and 
why. Brooklyn, New York, USA: WileyVCH.ISBN-13:978-0471185451. 

 King F.D. (2003). 2nd Edition. Principles and practice of medicinal chemistry. London, UK: 
The Royal Society of Chemistry. ISBN-13: 978-0854046317. 

 Nogrady, T. and Weaver, D.F. (2005). 3rd Edition. Medicinal chemistry: A molecular and 
biochemical approach. New York, USA: Oxford University Press. ISBN-13:978-0195104561. 

 Wermuth, C.G., Aldous, D., Raboisson, P. and Rognan, D. (2015). 4thEdition. The practice of 
medicinal chemistry. San Diego, USA: Elsevier, Academic Press. ISBN-13:978-0124172050. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 7



 
 
 

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE 
 

Course title & 
Code 

Credits Credit distribution of the 
course 

Eligibility 
criteria 

Pre-requisite 
of the course 
(if any) Lecture Tutorial Practical/ 

Practice 
BIOSTATISTICS 4 3 - 1  NA 

 
Learning objectives  
 

The Learning objectives of this course are as follows: 
 To acknowledge, appreciate and effectively incorporate the basic statistical concepts 

indispensable for carrying out and understanding biological hypotheses, experimentation 
as well as validations. 

 The course is aimed to create awareness about the applications of statistics in biological 
sciences along with building confidence in students to test their experimental data with an 
appropriate test of significance. 

 
Learning outcomes  
 

Having successfully completed this course, students shall be able to: 
● Appreciate the importance of statistics in biological sciences. They will also understand the 

concept of different variables and data types, and also the sampling techniques. 
● Learn different measures of central tendency and dispersion with their applications. The 

students will also learn symmetric and asymmetric distributions, and kurtosis of 
distributions. 

● Identify the degree of uncertainty in making important decisions, learning joint probability, 
conditional probability, Bayes’ theorem and solving its application-level problems. 

● Learn about the characteristics of normal, binomial and Poisson probability distributions. 
They will learn how to identify which type of distribution fits the given data and estimate 
probabilities for random variables in these distributions 

● Determine the strength of the relationship between two variables and also to predict the 
value of one variable given a value of another variable. 

● Learn how to formulate statistical hypotheses for testing and application of different tests 
of significance for hypothesis testing for different biological problems. 
 

SYLLABUS OF DSC-9 
 
Unit I: Introduction to Biostatistics           (02 Hours) 
Types of data in biology, random variables: discrete and continuous. sample and population, 
techniques of sampling (random and stratified), sampling and non-sampling errors.  
 
Unit II: Descriptive Statistics            (08 Hours)  
Measures of central tendency: arithmetic mean, mode, median and partition values. Measures 
of dispersion: range, standard deviation, coefficient of variance and covariance, masures of 
skewness: Pearson's Coefficient of skewness, and concept of kurtosis (platykurtic, mesokurtic 
and leptokurtic). 
 

DISCIPLINE SPECIFIC CORE COURSE- 9 (DSC-9) BIOSTATISTICS 
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Unit III: Probability             (05 Hours) 
Basic concepts, addition and multiplication, rules of probability, conditional probability, 
Bayes’ theorem and its applications in biostatistics. 
 
Unit IV: Probability distributions                           (06 Hours) 
Binomial and normal distributions along with their properties and relationships. Introduction 
to poisson distribution. 
 
Unit V: Correlation and Linear Regression          (06 Hours) 
Correlation analysis: scatter diagrams, Pearson’s and Spearman's coefficient of correlation, 
coefficient of determination. 
Simple linear regression analysis: method of least squares, equations of lines of regression 
and their applications in biostatistics. 
 
Unit VI: Hypothesis testing            (18 Hours) 
Sampling distributions and standard error, Null and Alternate hypothesis, Basic concept and 
illustrations of type I and type II errors, concept of confidence interval estimation. Large 
sample tests for single mean and difference of means. 
Student's t-distribution: test for single mean, difference of means and paired t-test. Chi-square 
distribution: test for goodness of fit, independence and homogeneity. F-test, one-way and 
two-way analysis of variance (ANOVA).Non-parametric analysis: The Sign test and The 
Wilcoxon signed-rank test. 
 
Practical component             (30 Hours) 
 
The computer-based experiments are designed for students to solve biostatistics problems. 
All theoretical concepts would be covered in the practical using any spreadsheet software like 
MS EXCEL. 
 

1. Represent different types of data in tables and graphs (Line chart, histogram, bar chart, 
frequency polygon, pie chart). 

2. Calculate various measures of central tendency (Arithmetic mean, mode, median and 
partition values) and dispersion (Range, standard deviation, coefficient of variance and 
covariance). 

3. Calculate probabilities for different distributions- normal and binomial. 
4. Prepare scatter plot between two variables and interpret the relationship between them 

using correlation and simple linear regression analysis. 
5. Perform large sample test for single mean and difference of means. 
6. Perform Student’s t-test for one sample, independent samples, and paired samples. 
7. Perform Chi-square test. 
8. Perform One-way ANOVA. 
9. Perform Two-way ANOVA. 
10. Perform Non-parametric analysis: The Sign test or The Wilcoxon signed-rank test. 

 
Essential readings: 
 

 Daniel, W.W. and Cross, C.L. (2019). 11th Edition. Biostatistics: A foundation for analysis 
in the health sciences. New York, USA: John Wiley & Sons. ISBN: 9781119588825. 

 Pagano, M. and Gauvrean, K. (2018). 2nd Edition. Principles of biostatistics. California, 
USA: Duxbury Press. ISBN-13: 9781138593145. 

 Schmuller, J. (2016). Statistical Analysis with Excel for Dummies. 5th Edition. New York, 
USA: John Wiley & Sons. ISBN: 9781119844549. 

 
9



 
Suggestive readings for basics: 
 
 Glantz, S. (2012). 7th Edition. Primer of biostatistics. New York, USA: McGraw-Hill 

Medical. ISBN: 9780071781503. 
 Triola M.M., Triola M.F., Roy J. (2019). Biostatistics for Biological and Health Sciences. 

Harlow, UK: Pearson Education Ltd. 
 Zar, J.H. (2014). 5th Edition. Biostatistical analysis. USA: Pearson. ISBN: 9789332536678. 
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CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE 
 

Course title 
& Code 

Credits Credit distribution of the 
course 

Eligibility 
criteria 

Pre-requisite of 
the course 
(if any) Lecture Tutorial Practical/ 

Practice 
 
PROTEINS 
AND 
ENZYMES 

4 3 - 1 --------------- NA 

 
Learning objectives  

 
The Learning Objectives of this course are as follows: 

 The objective of this course is to provide an overview of protein biochemistry and 
enzymology.  

 Proteins and enzymes, being the most versatile functional entities, hold several 
applications in life sciences research as well as in industry and biomedicine. 

  The biochemical, structural, and functional aspects of the interaction of proteins and 
enzymes will be introduced in this course. 
 

Learning outcomes 
 

The Learning outcomes of this course are as follows:Having successfully completed this course, 
students shall be able to learn and appreciate: 

 The unique features and characteristics of proteins and enzymes and their applications in 
research, medicine, and industry. 

 The relationship between three–dimensional structure of proteins and enzymes and their 
functions. 

 The basic mode of action of enzymes and their remarkable regulation. 
 The protein misfolding and the diseases associated with it.  
 The students would be able to understand the various biomedical applications of enzymes. 
 The students would be able to gain hands-on experience in working with proteins and 

enzymes from various sources.  Hence, it will improve their learning skills and imbibe the 
basic concepts of this field. 

 
 

SYLLABUS OF DSE 01 
   
Unit I: Structural organization of proteins                                                              (08 Hours) 
Organization of protein structure- primary, secondary, tertiary, and quaternary. Secondary 
structures – helices, sheets and turns. Motifs, domains and their functional importance. Native 
and denatured state of a protein. Physico-chemical interactions that maintain the native 
structure of a protein.  
 
Unit II: Protein folding and diseases related to protein misfolding          (10 Hours) 
Protein folding (Hydrophobic collapse), Anfinsen theory, Levinthal paradox and protein 
folding in the cytoplasm. Protein denaturation by chaotropic agents such as urea, GnHCl. 

DISCIPLINE SPECIFIC ELECTIVE COURSE –1 (DSE-1) PROTEINS AND ENZYMES 
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Concept of how mutation causes protein misfolding (loss-of-function to toxic-gain-of function) 
and related diseases such as Alzheimer’s disease, Prion diseases, Tay-Sachs disease and 
Huntington disease. 
 
Unit III: Enzymes: characteristics and kinetics        (14 Hours)   
Classification of enzymes and nomenclature. Concept of multi-functional enzyme and multi-
enzyme complex. Fischer’s lock & key and Koshland’s induced fit hypotheses. Enzyme 
specificity. Enzyme kinetics- Michaelis-Menten equation, Lineweaver-Burk plot. To 
understand the physiological significance of Km, Vmax, Kcat and the factors affecting enzyme 
activity. Basics of enzyme inhibition- reversible (competitive, uncompetitive, non-
competitive) and irreversible inhibition. 
 
Unit IV: Regulation of enzyme activity                    (06 Hours) 
Allosteric regulation, feedback inhibition, reversible covalent modification (Phosphorylation, 
glycosylation and acetylation using example of glycogen phosphorylase/glycogen synthase). 
proteolytic activation- zymogens.  
 
Unit V: Biomedical application of enzymes          (07 Hours) 
Applications of enzymes in the diagnosis of diseases using creatine kinase and glucose oxidase 
and in therapy (streptokinase). Enzyme inhibitors as drugs. Principle of enzyme 
immunoassay. Enzyme immobilization and its applications, concept of abzymes. Industrial 
applications of enzymes (biosensor - HRP; food industry- rennin; cosmetics-collagen, etc)  
 
 
Practical Component         (30 Hours) 
 
(Wherever wet-lab experiments are not possible, the principles and concepts can be 
demonstrated through any other material or medium including videos/virtual labs, etc.) 
 

1. Enzyme-based diagnostic assay (any one). 
2. Measurement of enzyme activity and calculation of specific activity of an enzyme. 
3. Effect of pH on enzyme activity. 
4. Effect of temperature on enzyme activity 
5. Visualization of 3D protein structure using suitable software. 
6. Analysis of type of enzyme inhibition from the given experimental data 
7. To study the effect of protein denaturants such as acid, alkali, heat and any organic 

solvent on protein. 
8. Study of images of various toxic protein oligomeric species, associated with human 

diseases (amyloids, disordered aggregates, amorphous aggregates). 
 
Essential readings: 
 

 Nelson, D. L., & Cox, M. M. (2021). Lehninger: Principles of Biochemistry (8th ed.). 
Macmillan. ISBN: 9781319322328. 

 Berg, J., Gatto, G., Stryer, L. and Tymoczko, J. L. (2019). Biochemistry. New York, USA: W. 
H. Freeman and Company. 

 Voet, D., Voet J., Pratt, C. (2018). Principles of Biochemistry(5thed.) Wiley Blackwell. 
ISBN: 978-1-119451662. 

 Plummer, D. (2017) An Introduction to Practical Biochemistry, (3rd ed.). McGraw-Hill     
College; ISBN-13: 978-0070841659. 

 
Suggestive readings for basics:  
 

13



 Devlin, (2011). Textbook of Biochemistry with Clinical Correlations. UK: Wiley T & 
Sons. 

 Campbell, M. K. and Farrel, S. O. (2012) (7thed.). Biochemistry. Boston, USA: 
Brooks/Cole Cengage Learning. ISBN: 13:978-1-111-42564-7 

 Nicholes,C.P., Lewis, S. (1999). Fundamentals of Enzymology (3rd ed.). Oxford 
University Press Inc. (New York), ISBN:0 19850229 X 

 Cooper, T.G. (2011). The Tools of Biochemistry (2nded.). Wiley-Inter science 
Publication (New Delhi).  ISBN: 13:9788126530168. 

 Sheehan, D. (2009). Physical Biochemistry (2nded.). Wiley-Blackwell (West Sussex), 
ISBN: 9780470856024/ISBN: 9780470856031. 
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CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE 
 

Course title 
& Code 

Credits Credit distribution of the 
course 

Eligibility 
criteria 

Pre-requisite of 
the course 
(if any) Lecture Tutorial Practical/ 

Practice 
PRACTICES 
IN 
BIOSAFETY 

4 3 - 1 --------------- NA 

 
Learning objectives 
 

 Recent advances in the field of Biomedical Research have brought into focus the need for 
certain practices and strategies to prevent exposure to pathogens and toxins. 

 The inventions in the field of Genetic Engineering have significantly influenced agriculture, 
medicine and food processing industry. Thus implementation of biosafety enables number 
of procedures and rules that will be helpful in protecting humans and environment from 
disease causing microorganisms, pests, additives, contaminants and residues etc.  

 Topics such as responsible use of biotechnology, biosafety levels, genetically modified (GM) 
food, biosafety regulations, impact of biotech processes on environment are of major 
significance in present scenario. 

 
Learning outcomes 
 

 In this students would understand application of biotechnology in different fields like 
agriculture, environment, industrial manufacturing, food processes, health and medicine 
etc.  It will enable them to recognize implication of recombinant biomolecules and 
organisms on our society. 

 This would enable students to know about various hazardous biological substances one can 
come across while working in the laboratory or day today life, and the steps taken to 
minimize the risk. The students would understand different regulations for handling 
biohazard and radioactive material. 

 The course should kindle the inquisitiveness in students about genetically modified and 
living modified organisms (GMO & LMO) and their impact on the environment. 

 
 
SYLLABUS OF DSE-02 
 
Unit I: Introduction to biosafety                     (04 Hours)      
Historical background of Biosafety, definition of biosafety, application of biosafety and need for 
biosafety. 
          
Unit II: Social responsibility of biotechnology and biomedical research                (08 Hours)      
Legal and socio-economic impacts of biotechnology. Social responsibility towards safety 
measures.Social and ethical implications of biological weapons (Bioterrorism).Implication of 
recombinant biomolecules and organisms. Implication of gain of function research. Importance of 
biotechnology:  benefits and limitations of transgenic to human health, society and the 

DISCIPLINE SPECIFIC ELECTIVE COURSE –02 (DSE-02) PRACTICES IN BIOSAFETY 
 

15



environment.  
 
Unit III: Biosafety and importance of containment facility                                 (08 Hours) 
Components of biosafety (biohazard and biosecurity), measures of biosafety, containment (good 
laboratory practices and techniques, safety equipment, design facility), types of containment 
(physical and biological). Biosafety levels (BSL 1, 2, 3, 4), barriers (physical and secondary).   
 
Unit-IV: Genetically modified organism: concerns and challenges                               (10 Hours)   
Government of India definition of genetically modified organisms (GMOs) and living modified 
organisms (LMOs), roles of institutional biosafety committee, review committee on genetic 
manipulation (RCGM), genetic engineering approval committee (GEAC) for GMO applications in 
food and agriculture, environmental release of GMO in rDNA biosafety guidelines of India. 
Biosafety assessment procedures for biotech foods and related products, including transgenic food 
crops, case studies of relevance. Biosafety assessment of pharmaceutical products such as 
drugs/vaccines etc. 
 
Unit-V: Handling and transportation of GM, infectious and radioactive materials (09 Hours) 
Classification of infectious organisms, transportation of genetically modified/infectious 
organisms,  General preparation of shipments for transport: Basic triple packaging system, 
marking of packages, labelling, precautions, monitoring strategies and methods for detecting 
transgenic; radiation safety and non-radio -isotopic procedures. 
 
Unit VI: Biosafety guidelines and regulations                     (06 Hours) 
Aim of biosafety guidelines, biosafety and risk assessment issues; regulatory framework; national 
biosafety policies and law, the cartagena protocol on biosafety, WTO and other international 
agreements related to biosafety.  
 
 
Practical component                                       (30 Hours) 
 
(Wherever wet lab experiments are not possible the principles and concepts can be demonstrated 
through any other material or medium including videos/virtual labs) 
 

1.  Protocol for development of recombinant / engineered proteins as therapeutics 
2. Preparation of comparative account on BSL 1, 2,3,4. (poster, oral presentation, video) 
3. Categorization of list of provided hazardous materials and its handling & disposal  
4. To study GEAC guidelines on genetically modified crops (Bt-cotton/Bt-brinjal) 
5. To develop an understanding of the role and composition of an ethical committee 

for research by a presentation mode. 
6. To study and develop a flowchart to demonstrate spread and containment of any two 

infectious diseases (typhoid, SARS, Ebola, Dengue, Tuberculosis and Covid). 
7. Preparation of chart explaining significance of various symbols used in chemistry and 

biology laboratories/ reagent bottles and equipment. 
 
 
Essential Readings: 
 

  Beauchamp, T.L and Childress, J.F. (2013). 8th edition. Principles of biomedical ethics. 
Oxford, UK: Oxford University Press. ISBN 9780190640873. 

 Helga, K. and Peter, S. (2016). 3rdedition. A companion to bioethics. New Jersey, USA: John 
Wiley and Sons. ISBN 9781118941508. 

  Hunt, E. F. and Colander, D. C. (2019). 17th edition. Social science: An introduction to the 
study of society. Boston, USA: Pearson/Allyn and Bacon. ISBN 9781138592537. 

16



 Peter, A. S. and Viens, A. M. (2008). 1st edition. The Cambridge textbook of bioethics. 
Cambridge, UK: Cambridge University Press.ISBN 9780521872843. 

 Sateesh, M.K. (2008). 1st edition. Bioethics and Biosafety. New Delhi, India: I K International 
Pvt Ltd.  ISBN 978-8190675703. 

 
Suggestive readings for basics: 
 

 Rajmohan, J. (2006). 1st edition. Biosafety and bioethics. New Delhi, India: Isha Books. ISBN 
13: 9788182053779. 

 Rebecca, G.; James, F. H.; Karim, M. M.; Cholani,W. (2011). 1st edition. Environmental safety 
of genetically engineered crops. Michigan, USA: Michigan State University Press. ISBN 978-
1611860085. 

 Sreekrishna, V. (2007). 1st edition. Bioethics and biosafety in biotechnology. New Delhi, 
India: New Age International (P) Ltd. ISBN  978-8122420852. 

 Tomme, Y. (2004). 1st edition. Genetically modified organisms and biosafety. Gland, 
Switzerland: World Conservation Union publications. ISBN  
2831707986 
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CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE 
 

Course title 
& Code 

Credit
s 

Credit distribution of the 
course 

Eligibility criteria Pre-
requisite of 
the course 
(if any) 

Lecture Tutorial Practica
l/ 
Practice 

SOCIAL AND 
PREVENTIVE 
MEDICINE 
 

4 3 - 1 Student should have 
studied science 
(Biological science/ 
Physical sciences) 

NA 

 
 
Learning objectives 
 
 The origin of medicine to alleviate human suffering from disease, and control of disease is 

as old as origin of human itself. Various civilizations practiced their own methods to treat 
and control diseases.  

 The modern form of medicine that has evolved over time, is composed of two main 
branches viz: Curative medicine and Preventive medicine/Public health. It has been 
realized that causes of diseases are multifactorial- a disease can have multiple 
causes/factors such as social, economic, genetic, psychological and environmental factors.  

 In the centre of modern medicine is epidemiology, which is concerned with measuring 
distribution patterns and determinants of disease in a Population/community, and needs of 
health related services.   

 The health related services are delivered through health programmes and health systems 
to various risk groups such as at risk-mothers, at risk-infants, elderly or chronically ill 
patients.   

 
Learning outcomes 
 
 Introduction to various concepts of health and disease, factors determining health of 

individuals or population/community, interaction of factors in causing disease. Students 
will also be introduced to the concepts of levels of prevention adopted to achieve a state of 
health or to preserve health.  

 Epidemiology is in the core of basic science of social preventive and medicine, and is 
concerned with study/measurement of the distribution and determinants of health related 
issues. Students will be introduced to the concepts of epidemiology, various methods and 
approaches that are used to measure the intensity and distribution of health related issues 
in the community/population.   

 Introduction to the various definitions/ concepts related to natural history of disease viz: 
mode of disease transmission and progress of infection/disease in the host. Students would 
get opportunity to learn natural history of communicable disease, diagnosis, treatment and 
control, and various health programmes for prevention (with examples of certain prevalent 
diseases in India. Through examples of few diseases prevalent in India and globally, 
epidemiology of those diseases which are considered as lifestyle diseases or multi-factorial 
diseases will be introduced. 

 The definition of health also includes dimensions of social and mental well-being. 

DISCIPLINE SPECIFIC ELECTIVE COURSE –03 (DSE-03) SOCIAL AND PREVENTIVE MEDICINE 
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Therefore, mental illness has been recognized as one of the important health issues. 
Students will be introduced to the various types of mental illness and its prevention. 

 Infertility is a worldwide problem, and estimates of infertility in India are about 4-6 
percent. Childlessness is social and demographic implications. The etiology of infertility is 
variable. Mother and children are considered as special-risk group in a population, and is a 
priority group in any community. The mother, and the growth and development of fetus/ 
infants are at the risk of several health problems. Further, under certain circumstances, 
their survival too is at risk. The multitude of problems affecting the health of mother and 
child constitutes serious health problems in a developing country. Students will be 
introduced to the various maternal and child health related problems/ complications (and 
their prevention), from conception to the birth of infants.    

 Health has been declared a fundamental human right and has to be delivered by the 
governments to all. Therefore, there is a system to promote and provide health services to 
every individual living in urban or rural settings. Students will be introduced briefly about 
the system of health care and various levels of health care in India.  

 
SYLLABUS OF DSE-3 
 
Unit I: Basic concepts of health and disease         (06 Hours) 
Definition, determinants and indicators of health and disease, demography (transition, and 
sources of demographic data, registries), survey methodology including census procedures 
and sampling.  epidemiological triad. Multi-factorial aetiology of disease. Concepts of 
prevention and control. 
 
Unit II: Epidemiology and epidemiological methods                    (06 Hours)  
Definition and history, components of epidemiological studies viz. disease frequency, 
distribution and determinants. Basic measurements/tools in epidemiology: rates, ratios and 
proportions (mortality and morbidity rates and ratios, prevalence, incidence); epidemiological 
studies: descriptive, analytical, randomized controlled trials. Concept of association and 
causation. Brief introduction to modern epidemiological tools. 
 
Unit III: Epidemiology of diseases                                    (16 Hours)   
Various definitions: epidemic, endemic, pandemic, sporadic, nosocomial infections etc. Cases, 
carriers, transmission of disease, concept of incubation period, generation time, communicable 
period and secondary attack rate. 
 
a. Communicable diseases: control and health care programs for of national importance 

(extent of problem in India and worldwide, main clinical features, diagnosis, treatment & 
resistance, immunization and prevention practices, health programmes (if applicable):  
 

Respiratory infections:   Tuberculosis 
Intestinal infections:   Cholera 
Arthropod-borne infections:   Malaria 
Zoonosis:      Rabies 
Sexually transmitted infection:   AIDS 

 
b. Non-communicable disease: control and health care programs for of national importance 

(extent of problem, diagnosis, treatment and control, health programmes (if applicable):                    
Hypertension, stroke, diabetes, breast cancer. 

 
Unit IV: Mental health                                     (05 Hours)  
Introduction and scope. Features of mentally healthy person, signs of poor mental health, types 
of mental health (anxiety and depression), and prevention. National Mental Health Programme 
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(NMHP). 
 
Unit V: Infertility, mother and child health                               (06 Hours) 
 Measures of fertility and factors affecting fertility, child health, maternal health, immunization 
programme. 
 
Unit VI: Health care system in India                                (06 Hours)  
Concept of health care, levels of health care, brief introduction to Primary Health Care in India 
(village level, sub-centre level, primary health centre level, community health centre level, 
hospitals).National Programme for Health Care of the Elderly (NPHCE). 
 
 
Practical component         (30 Hours) 
 
(Wherever wet lab experiments are not possible, the principles and concepts can be 
demonstrated through any other material or medium including videos/virtual labs etc.) 
 
1. To explore any publically available database for tuberculosis/typhoid and study its 

epidemiology in the Indian population. 
2. To study the epidemiology of malaria including geographical and seasonal distributions in 

India through a public database. 
3. To study various parameters like risk factors, incidence, prevalence, mortality rate and 

DALYs. for any specific type of cancer prevalent in India through NCRP or any other public 
database. 

4. To study the burden and causes of any hematological disorder in the Indian population. 
5. To explore and analyse various national and international disease databases like 

ICMR/WHO/CDC/ etc. 
6. To prepare a questionnaire for any health condition studied in S.No. 1-5. 

7-10. To prepare a poster/ presentation using any digital media to communicate about the 
epidemiology and to create awareness about any health condition studied in S.No. 1-5. 

 
Essential reading  
 

 Park, K. (2021), 26th Edition, Park's Textbook of Preventive and Social Medicine, 
Banarsidas Bhanot Publisher, ISBN-13 :  978-9382219163.  

 
Suggestive reading for basics  
 

 Bonita, Ruth, Beaglehole, Robert, Kjellström, Tord& World Health Organization. (2006) 
2nd edition. Basic Epidemiology, World Health Organization,                               ISBN 978 92 
4 154707 9. 
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1.  GE-04 BIOCHEMICAL BASIS OF LIFE  

2.  GE-05 HEALTH AND BODY DEFENSE SYSTEM  

3.  GE-06 UNDERSTANDING THE HUMAN BODY SYSTEMS  

GENERIC ELECTIVES (GE) COURSES FOR SEMESTER III  
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CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE 

 
Course title & 
Code 

Credits Credit distribution of the 
course 

Eligibility 
criteria 

Pre-requisite of 
the course 
(if any) Lecture Tutorial Practical/ 

Practice 
BIOCHEMICAL 
BASIS OF LIFE 
 

4 3 - 1 ----- NA 

 
Learning objectives 
 
The Learning Objectives of this course are as follows: 

● The objective of this course is to address how the wonderful and remarkable properties 
of living organisms arise from the various biomolecules, the building blocks.  

● The course focuses on the chemical complexity and organization of molecules in a living 
cell, extraction and transformation of energy 

● It gives insights into the changes that occurred during the gradual evolution of life. 
 
Learning outcomes  
 
The Learning Outcomes of this course are as follows: 
 

 The fundamental Chemistry of Life: students will gain an understanding of the elements 
found in living systems and appreciate the importance of water as the solvent for living 
systems. It is important to learn about the units used for expressing the biochemical basis 
of a living system. Students will learn the unit system for the molecular mass of 
biomolecules, units used for the concentration of solutions, and units for expressing the 
distances, etc.  

 Cellular foundations of life: a stepwise organization of a living system, starting from the 
smallest unit to an entire living organism would be the focal point in this unit.  

 Molecular basis of life: students will understand the monomeric forms of different types of 
biomolecules. In addition, the relationship between the structure and function of 
biomolecules would also be learnt. 

 Physical foundation of life: students would learn the concept of enthalpy, entropy and free 
energy in a living system and understand the importance of the energy currency and the 
significance of coupled biochemical reactions. 

 Biochemical events in the origin of life: students would learn the origin of life and the 
nature of transformative changes that occurred for life to evolve from the pre-biotic world 
to the modern times. 

 
SYLLABUS OF GE-04 
 
Unit I: The fundamentals of chemistry of life                       (06 Hours) 
Carbon chemistry of life, structure and importance of water, diverse inorganic ions, major 
elements (C, H, O, N, S), trace elements. Units used in biochemistry such as those expressed for the 
atomic mass unit (daltons), concentration (moles/litre) and distance (in nanometer-scale). 
 
 
Unit II: Cellular foundations of life                                                       (06 Hours) 
Levels of organization in a living system. The important features of living cells, subcellular 

GENERIC ELECTIVE COURSE -04 (GE-04): BIOCHEMICAL BASIS OF LIFE 
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organelles in eukaryotic cells and subcellular organization in prokaryotic cells. Brief description 
on phototrophs, chemotrophs, autotrophs and heterotrophs. 
 
Unit III: Molecular basis of life                                                                           (12 Hours) 
Common functional groups and linkages in biomolecules. 
Macromolecules: classification, building blocks, structural and functional diversity. Structural and 
functional forms of macromolecules: Proteins (collagen, albumin, hormones (insulin), enzyme 
(proteases, nucleases, amylases and lipases); Polysaccharides (starch, glycogen, cellulose), Nucleic 
acids, Lipids (cholesterol and triglycerides). 
 
Unit IV: Physical foundation of life                                                             (11Hours) 
Enthalpy, Entropy, Free Energy, Standard Free Energy, Equilibrium constant, Open and closed 
systems, endergonic and exergonic reactions, the energy currency in a biological system (ATP), 
energy coupling reactions. 
 
Unit V: Biochemical events in the origin of life                                                  (10Hours) 
Landmark events in the evolution of life. Biochemical basis of the origin of aerobic and anaerobic 
world. Evolution of biological monomers and polymers from pre-biotic compounds. Properties of 
DNA as genetic material. Structural and functional analysis of eukaryotes and prokaryotes, with 
suitable examples.  
 
Practical components          (30 Hours) 
 
(Wherever wet lab experiments are not possible, the principles and concepts can be demonstrated 
through any other material or medium including videos/virtual labs etc.) 
 

1. Preparation of buffer at a specific molarity and pH. 
2. Numerical problems based on Enthalpy, Free Energy and Entropy. 
3. Comparative analysis of protein content in egg white and egg yolk  using Bradford 

method. 
4. Detection of a glucose polymer (starch) in rice/potato/corn, using iodine test.  
5. To assess the differential solubility of lipids in aqueous and organic solvents.  
6. Extraction of DNA from plant/microbial cells by the spooling method.  
7. Demonstration of agarose gel electrophoresis for analyzing the isolated DNA. 
8. To compare the structural features of a prokaryotic and eukaryotic cell by studying their 

electron micrographs. 
 
Essential readings  
 

 Nelson, D.L. and Cox, M.M. (2021). Lehninger: Principles of Biochemistry(7th ed.). W.H. 
Freeman & Company (New York), ISBN:13:9781319322328  

 Pratt, C.W. and Cornely, K.(2017). Essential Biochemistry (4th ed.) John Wiley& Sons, 
Inc.ISBN:9781119012375 

 Plummer, D.T. (2012). An Introduction to Practical Biochemistry. New Delhi, India: 
McGraw-Hill College.  

 
Suggestive readings for basics 
 

 Berg, J., Gatto, G., Stryer, L. and Tymoczko, J. L. (2019). Biochemistry. New York, USA: 
W. H. Freeman and Company. 

 Campbell, M. K. and Farrell, S. O. (2017) 9th Edition. Biochemistry. Boston, USA: 
Brooks/Cole Cengage Learning. ISBN-13: 978-1305961135 
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CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE 
 

Course title 
& Code 

Credits Credit distribution of the 
course 

Eligibility 
criteria 

Pre-requisite of 
the course 
(if any) Lecture Tutorial Practical/ 

Practice 
HEALTH 
AND BODY 
DEFENSE 
SYSTEM 
 

4 3 - 1 ------ NA 

 
Learning objectives  
 
The Learning Objectives of this course are as follows: 

 Characteristics of a healthy body and ways to improve one’s health and well-being. 
 Body defense system is a comprehensive study of the organization and functioning of the 

immune system with its network of cells and molecules. Understanding the biology of the 
immune system is key to developing strategies towards prevention and cure to a number of 
disorders and diseases that result due to malfunctioning and dysregulation of the immune 
system.  

 This paper covers the organization and functioning of the various branches of immune 
system, namely, Innate and adaptive Immunity to combat different pathogens. Various 
Immunological techniques will also be taught to the students. 

 
Learning outcomes  
 
The Learning Outcomes of this course are as follows: 

 Students learn various aspects of health and immune system in normal and infectious stage 
which equips students to design better strategies for combating the immunological 
disorders. Students will be given an overview to various pathogens and immune system in 
Invertebrates and Vertebrates. 

 Students learn historical perspective of the extensive field of Immunology. They are 
introduced to the important concepts of Immunology. 

 Students will be familiarized with origin and maturation of all blood cell types in bone 
marrow and thymus. They will understand the process of haematopoiesis, functions of 
various types of cells and roles played by them in generating immune responses against 
pathogens. 

 The unit entails different barriers of Innate Immunity, Cells, Complement system, Patterns 
on the pathogens recognized by receptors of Innate Immune system, pathogen killing by 
the immune cells and concept & the importance of the Inflammation in an Immune 
response. 

 Students will learn about the cells of adaptive immune system, the concept of antigen, 
antibody molecules and role of major histocompatibility complex & associated cells in the 
processing and presentation of antigen. The students will explore the branches of adaptive 
immunity - the humoral and cell mediated, their components and interplay of these 
components in combating the infection. The students will also be able to understand the 
significance of various kinds of growth factors and cytokines in the activations of various 

GENERIC ELECTIVE-05 (GE-05) HEALTH AND BODY DEFENSE SYSTEM 
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lymphocytes 
 The students will be given knowledge about the principle, methodology and applications of 

various laboratory techniques involving antigen-antibody reaction.  
 Vaccine based immunotherapies and their designing will assist them to think about new 

path for combating with pathogens and working mechanisms of immune system. 
 The students will be made aware about the importance of diet and lifestyle in promoting 

Immunity and health. 
 
SYLLABUS OF GE-05 
 

Unit I: Hallmarks of health            (06 Hours) 
Basic aspects of healthy body: cells, tissue and organ system, difference between prokaryotes 
and eukaryotes. Key differences between bacteria, fungi, protozoans and viruses. 
Requirements for ahealthy body according to age and gender. Survival strategies of host 
against the invading pathogens: bacterial defense against bacteriophage, immune system of 
plants, invertebrates (mollusca) and vertebrates. 
 
Unit II: Introduction to and Organization of Immune System                (06 Hours) 
Historical background, general concepts of the immune system, innate and adaptive 
immunity; active and passive immunity, contributions of Sir Edward Jenner and Louis Pasteur 
in vaccine development. Lymphoid organs: thymus, bone marrow and haematopoiesis, lymph 
nodes, spleen 
 
Unit III: Innate Immune response                      (9 Hours)  
Physical and chemical barriers; cells of the innate immune system: natural killer cells, 
monocytes and macrophages; neutrophils, eosinophils, basophils, mast cells and dendritic 
cells: structure, phenotypic and functional aspects.  
Complement system: components of the complement activation classical, alternative and 
lectin pathways; biological consequence of complement activation. 
Mechanisms of pathogen killing by macrophages and neutrophils: receptor/non receptor 
mediated endocytosis, phagosome formation, phagolysosome formation, respiratory burst 
phenomenon. 
Inflammation: concept, hall marks of inflammation.  
 
Unit IV: Adaptive Immune Response       (10 Hours) 
Cells of the adaptive immune system: T and B lymphocytes; characteristics of adaptive 
immune response: self and non-self recognition, specificity, diversity and memory, primary 
and secondary immune response, allergen/ allergy.  
Antigens: antigenicity and immunogenicity, haptens. Properties (foreignness, molecular size, 
heterogeneity, route and dose of administration, solubility and degradability); host factors 
(genotypes, gender, nutrition);blood group antigens and transfusion reactions. 
Basic function of major histocompatibility complex  
Importance of Antigen presentation; types of antibodies and their function; cell mediated 
immune response. Major steps in T cell differentiation in thymus: thymic selection, self MHC 
restriction, T cell receptor assembly. Phenotypic characteristics of naïve T-cells (CD4+ and 
CD8+ T-cells).  Migration of naïve T-cells from thymus to secondary lymphoid organs. 
Activation of T-cells, proliferation of clonally selected T cells and their effector functions, 
concepts of T-helper 1 (TH1) and T-helper 2 (TH2) cells. Basic introduction to cytokines: IL-2, 
IL-4 and IFN-γ. Contribution of MHC, B-cell receptor (BCR) and T-cell receptor (TCR) to 
diversity in adaptive immune response 
 
Unit V: Immunological principles of various reactions and techniques    (05 Hours) 
Basic concepts of antigen-antibody interactions (epitope-paratope), affinity   and   avidity, 

25



cross reactivity, precipitation, agglutination, immunodiffusion, immune-electrophoresis, 
ELISA (indirect, sandwich, competitive, chemiluminescence, and ELISPOT assay), western 
blotting, immunofluorescence microscopy, immunohistochemistry and lateral flow assay. 
 
Unit VI: Diet, nutrition and life style in promoting health and Immunity            (09 Hours) 
Importance of a well- balanced nutrition, the role of Immunity boosters and 
immunomodulators from kitchen shelf (Any two: turmeric, ashwagandha,  tomato & giloy), 
vitamins and minerals in improving health and defense. Role of probiotics, gut microbiota and 
prebioticsin regulating health and immunity. Role of physical activity and emotional & Mental 
state in regulation of immunity status, holistic health and happiness. A primer on our 
traditional practices, yogic lifestyle and meditation in creating homeostasis in the body 
(balancing Vatta, Pitta and Kapha) will also be given. 
 
Practical component         (30 Hours) 
(Wherever wet lab experiments are not possible, the principles and concepts can be 
demonstrated through any other material or medium including videos/virtual labs etc.) 

 
1. Visualization of antigen-antibody interaction by Ouchterlony method 
2. To perform Immuno-diffusion by Mancini Method 
3. To perform Complement fixation assay 
4. To perform sandwich dot ELISA 
5. To perform Widal test (Indirect/passive agglutination) for the detection of typhoid 

antigen and blood group determination (direct agglutination) 
6. To perform SARS-CoV-2 rapid antigen test(Lateral flow Assay) 
7. Project work based on historical research work in the area of immunology. 
8. Case studies on hypersensitivity reactions(seafood hypersensitivity, erythroblastosis 

fetalis) 
 
Essential readings: 
 

 Delves, P.J. Martin, S.J. Burton, D.R. and Roitt, I. M. (2017). 13th Edition. Roitt’s Essential 
Immunology. New Jersey, USA: Wiley-Blackwell Science. ISBN: 13: 978- 1118415771. 

 Punt, J. Stranford, S. Jones, P. and Owen, J. (2019). 8th Edition. Kuby Immunology. New York, 
USA: W.H. Freeman and Company. ISBN- 13: 978-1464189784. 

 
Suggestive readings for basics: 
 

 Kindt T. J., Osborne B. A. , Goldsby R. A. (2007). 6th Edition Kuby Immunology. New York, 
USA: W.H. Freeman and Company. ISBN-13: 978-1429202114 ISBN-10: 1429202114. 

 Willey, J. Sherwood, L and Woolverton, C.J. (2016). 10th Edition. Prescott’s Microbiology. 
New York, USA: McGraw-Hill Education. ISBN-13:978-1259281594. 

 Ananthanarayan R and Jayaram Paniker  CK (Author), Reba Kanungo (Editor) (2020) 
Ananthanarayan and Paniker's Textbook of Microbiology, Eleventh Edition. Universities 
Press (India) Pvt. ISBN  9389211433  

 Hay, F.C. and Westwood, O.M.R. (2002). 4th Edition. Practical Immunology. New Jersey, USA: 
Blackwell Science. ISBN:9780865429611 

 Satomi Oshima; Zhen-Bo Cao; Koichiro Oka (2015) ‘Physical Activity, Exercise, Sedentary, 
Behavior and Health’ Springer Tokyo Heidelberg New York Dordrecht London ISBN 978-4-
431-55333-5 (eBook) 

 Practical Ayurveda: Find Out Who You Are and What You Need to Bring Balance to Your 
Life Paperback – 5 June 2018 by Sivananda Yoga Vedanta Centre. Publisher  :  DK; 
Illustrated edition (5 June 2018) ISBN-10  :  1465468498, ISBN-13  :  978-1465468499.  26



 BYG-002 Yoga and Health, Block 4 Yogic Lifestyle, School of Health Science, Indira Gandhi 
National Open University (https://drive.google.com/file/d/10j00rWXLsCEV5cTbzK-
hM43ezlNvn0hl/view) 

 Guglielmo M Trovato (2012) Behavior, nutrition and lifestyle in a comprehensive health 
and disease paradigm: skills and knowledge for a predictive, preventive and personalized 
medicine. Trovato EPMA Journal 2012, 3:8 (Review Article) 
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CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE 

 
Course title & 
Code 

Credits Credit distribution of the 
course 

Eligibility 
criteria 

Pre-requisite 
of the course 
(if any) Lecture Tutorial Practical/ 

Practice 
UNDERSTANDING 
THE HUMAN 
BODY SYSTEM 

4 3 - 1   

 
Learning objectives  
 
The Learning Objectives of this course are as follows: 

 This is an introductory course dealing with the structure and function of the human 
organism and the issues facing the human in today’s world.  

 It is intended for students with limited science background. It would make them familiar 
with basic physiological concepts. 
 

Learning outcomes  
 
The Learning Outcomes of this course are as follows: 

 Students will have an increased understanding and appreciation for the workings of the 
human body. They will be familiar with the terminology and physiology of the major organ 
systems 

 They will be able to explain the relation between form and function in biology, as expressed 
in molecular, cellular, and whole-organism physiology.   

 Students will be able to recognize the anatomical structures and explain the physiological 
functions of the body systems.   

 Recognize the anatomical structures and explain the physiological functions of the body 
systems.  Develop scientific terminology to describe the parts and processes of the human 
body. 

 
SYLLABUS OF GE- 06 
 
Unit I: Body organization and integumentary system           (05 Hours) 
General anatomy of the body, introduction to various kinds of body planes, cavities and their 
membranes, tissues level of organization and classification (types, origin, function & repair). 
Structure and functions of human skin. Blood as connective tissue 
 
Unit II: Nervous and Endocrine system                                      (10 Hours)  
    Organization of the central and peripheral nervous system. Nerve physiology, motor and sensory 
physiology(special senses). General mechanism of hormone action, structure, function and 
regulation of the major gland of the body: pituitary, hypothalamus, thyroid, pancreas and adrenals. 
Basic concepts about hypo and hyper secretion of hormones. 
 
Unit III: Muscular and skeletal system                         (05 Hours) 
Functional anatomy of muscular system, types of muscles, neuromuscular junction structure, 
property and transmission, general characteristics of muscle contraction using skeletal muscle as 
example. 
Unit IV: Cardiovascular and respiratory system                       (08 Hours) 
Functional anatomy of heart, the cardiac cycle, electrocardiogram. Circulatory system: Blood 
vessels, hemodynamics and regulatory mechanisms. Lymphatic circulation - hemodynamics and 

GENERIC ELECTIVE -06 (GE-06) UNDERSTANDING THE HUMAN BODY SYSTEMS 
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regulation, micro-circulation, functional anatomy of the respiratory system. Mechanisms of 
pulmonary and alveolar, gaseous exchange, transport of gases, respiratory and nervous control and 
regulation of respiration. 
  
Unit V: Gastrointestinal system and Renal physiology             (11 Hours)  
Anatomy and histology of the digestive tract. General principles of gut motility secretion, digestion, 
absorption and assimilation. Functional anatomy of kidney, histology of nephron and its 
physiology, process of urine formation. Urinary bladder: structure, micturition and its regulation   
 
Unit VI: Reproductive System                                                                                         (06 Hours) 
Structure and function of male and female reproductive organs. Basic concepts of gametogenesis 
(oogenesis and spermatogenesis), fertilization, implantation, menopause and contraception. 
 
Practical component                                                                                                                              (30 Hours) 
  
(Wherever wet lab experiments are not possible, the principles and concepts can be demonstrated 
through any other material or medium including videos/virtual labs etc.) 
 

1. To prepare a blood smear and identify different types of white blood cells. 
2. Estimation of hemoglobin (Sahli’s method) 
3. Physiological data acquisition based experiments (ECG/PFT/EMG). 
4. Blood Pressure recordings in humans.  
5. To study a simple reflex arc 
6. To study the sensation of taste, touch and smell. 
7. To study various types of contraceptives (condoms, IUDs, oral and injectable 

contraceptives)  
8. To study different human organs and their sections through permanent histological slides 

T.S. of brain, spinal cord, skeletal fibers, cardiac muscles, skeletal muscles, T. S. of thyroid, 
liver, thymus, spleen, ovary, artery, vein, capillaries, testis, pancreas, esophagus, adrenal, 
kidney (cortex and medulla), urinary bladder, fallopian tubes, epididymis, lungs, trachea, 
heart. (minimum 8 slides covering the systems mentioned in theory). 
 

 Essential readings: 
 

 Guyton and Hall Textbook of Medical Physiology, 14th edition (2020), J. E. Hall; W B 
Saunders and Company, ebook ISBN: 978-0-3236-4003-9; Hardcover ISBN: 978-0-3235-
9712-8 

 Human Physiology, 16th edition (2011), Stuart I. Fox; Tata McGraw Hill, ISBN10: 
1260720462; ISBN13: 978-1-26-072046-4. 

 Principles of Anatomy and Physiology, 16th edition (2020), Gerard J. Tortora and Bryan H. 
Derrickson; Wiley and Sons, ISBN: 978-1-119-66268-6. (e book), ISBN: 978-1-119-70438-6 
(for print book).  

 Textbook of Practical Physiology, 9th edition (2019), CL Ghai; Jaypee Publication, ISBN-
9789352705320. 

 
Suggestive readings for basics: 
 

 Ganong’s Review of Medical physiology, 26th edition (2019), K. E. Barett, S. M. Barman, S. 
Boitano and H. Brooks; Tata McGraw Hill, ISBN  978-1-26-012240-4 (for ebook) ISBN:978-
1-26-012241-1 (for print Book) 

  
 29


	Appendix
	Discipline Specific Courses (DSCs) for B.Sc (H) Biomedical Science
	Semester I
	DSC 01:  Bioorganic Chemistry
	DSC 02: Cell Biology
	DSC 03: Human Physiology and Anatomy I
	DSC 04: Biochemistry
	DSC 05: Principles of Genetics
	DSC 06: Human Physiology and Anatomy II
	DSC 07: Medical Microbiology
	DSC 08: Medicinal Chemistry
	DSC 09:  Biostatistics

	Semester IV
	DSC 10: Immunobiology
	DSC 11: Molecular Biology
	DSC 12: Pharmacology

	Semester V
	DSC 13: Genome Organization and Function
	DSC 14:  Medical Biotechnology
	DSC 15: Human Pathology

	Semester VI
	DSC 16:       Biophysics
	DSC 17: Human Genetics
	DSC 18: Toxicology

	Semester VII
	DSC 19: Model Organisms in Biomedical Research

	Semester VIII
	DSC 20: Developmental Biology




