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Theory Paper

Program: Class:B.Sc. 2024-25

Honours/Research
Subject: Microbiology
1 | Course Code S4 - MBIO2D
2 | Course Title Basic Immunology and Medical Diagnostics ( Paper II)
3 | Course Type (Core Course/ Discipline Specific Elective - 7 7T
Discipline Specific
Elective/Elective/ Generic
Elective /Vocational/)
4 | Pre-requisite .~~~ To study this course, a student must have had this subject in

B.Sc. III year with7.5 CGPA.

5 | Course Learning Outcomes | On successful completion of this course, the students will
(CLO) be able to:

1. develop basic understanding of immunity and
immune cells.
2. gain knowledge of antigens-antibody reactions.

3. gain knowledge about important immunological
disorders.

4. gain knowledge about different immunological tests
and their principles.

6 | Credit Value 2

7 | Total Marks Max. Marks: 30 + 70 Min. Passing Marks: 35




Part B- Content of the Course

Total" No. of Lectures-Tutorials-Practical (in hours per week): 60

L-T-P:

Unit

Topics

No. of Lectures - 30

(1 Hour Each)

Introduction to immunology:

1.1 Historical developments in the field of immunology.

1.2 Structure, functions and properties of various immune
cells-T-cell,B-cell, NK cell, macrophages.neutrophil,
basophil, mast cell, dendritic cell.

1.3 Structure, functions and properties of various immune
organs-bone marrow, thymus, lymph node, spleen,
GALT, MALT, CALT. :

1.4 Concept of innate, adaptive, active and passive
immunity.

1.5 Antigens and their characteristics.

1.6 Structure, types and functions of antibodies.

8

Immuneresponse:

2.1 Major  histocompatibility complex - Structure,
function and organization.

2.2 Antigen processing and presentation - .Cytosolic and
endocytic pathway.

2.3 Complement system-Classical, alternative, lecithin
pathways.

2.4 Primary and secondary immune response.

2.5 Humoral immune response- Plasma cells, memory
cells.

2.6 Cell-mediated  immune  response-self- MHC
restriction, T-cell activation, co- stimulatory signals.

Immunological disorders and Immunological
techniques:

3.1 Autoimmunity and autoimmune diseases.

3.2 Immuno-deficiencies and its types-Primary and
secondary immuno-deficiency (AIDS).

3.3 Hypersensitivity and its types.

3.4 Agglutination, precipitation and Immuno-diffusion.

3.5 Immune-electrophoresis, RIA, ELISA, ELISPOT.

3.6 Western-  blotting, immune- fluorescence, flow
cytometry.




4 Medical diagnostics:

4.1 Importance of disease diagnosis: Bacterial, viral,
fungal and protozoan diseases of human beings.

4.2 Collection of clinical samples: Collection of clinical
samples from oral cavity, throat, skin, blood, CSF,
urine and  faeces.Precautions for collection,
transportation and storage of clinical samples.

4.3 Staining techniques: Simple staining, Gram staining,
Ziehl Neelsen staining and Giemsa staining.

4.4 Preparation and use of culture media: Blood agar,
Chocolate  agar, Lowenstein-Jensen  medium,
MacConkey agar. Characteristics of bacterial and
fungal colonies.

4.5 Testing of antibiotic sensitivity: Disc/well diffusion
method, minimal inhibitory concentration (MIC)

4.6 General account on surveillance of infectious
disease.

Keywords/Tags: Immune system, T-cell, B-cell, active immunity,
antigen,antibody, MHC, complement system, ELISA, Medical Diagnostics.
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Part C- Learning Resources

Text Books, Reference Books, Other resources
Suggested Readings:

1. Ananathanarayan R. and Paniker C K.J., “Textbook of Microbiology”, University Press
Publication2022, 10%edition.

2. Abbas AK, Lichtman AH, Pillai S., “Cellular and Molecular Immunology,” Saunders
Publication, Philadelphia, 2007, 6"edition.

3. Richard C and Geoffrey S., “Immunology,” Wiley Blackwell Publication, New Jersey, 2015, 7™
edition.

4. Wiley JM, Sherwood LM, Woolverton CJ., “Prescott, Harley and Klein’s Microbiology,”
McGraw Hill Higher Publication, India, 2013, 7" edition.

5. Brooks GF., Carroll KC., Butel JS., Morse SA., and Mietzner TA. Jawatz, Melnick and
Adelberg’s “Me_dical_ Microbiology, "McGraw Hill Publication, India, 2013, 26™ edition.

6. Kumar A., “Text Book of Immunology”, TERI New Delhi India, 2013,1% edition.




_____ Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:
Maximum Marks: 100

Continuous Comprehensive Evaluation (CCE) : 30 Marks University Exam (UE): 70 Marks

Internal Assessment: Continuous Class Test Assignment/Presentation
Comprehensive Evaluation (CCE) 30
External Assessment: Section(A): Very Short Questions
University Exam Section - Section(B): Short Questions 70
Time : 03.00 Hours Section(C) : Long Questions

Any remarks/ suggestions: e




Practical Paper

e Part A - Introduction : L
Program: Class: B.Sc. Year: IV Session: 2024-25
Honours/Research

Subject: Microbiology
1 Course Code S4 — MBIO2Q
2 Course Title Basic Immunology and Medical Diagnostics (Paper II)
3 | Course Type (Core Course/ Discipline Specific Elective/Elective - .1
Discipline Specific
Elective/Elective/ Generic
Elective /Vocational/)
4 | Pre-requisite © - .= To study this course, a student must have had this subject
in B.Sc. Illyear with CGPA 7.5.
5 | Course Learning Outcomes On successful completion of this course, the students will
(CLO) be able to:
1. understand the composition of blood.
2. learn the concept of various immunological tests.
3. prepare different kinds of culture media.
4. perform antibacterial sensitivity test.
6 Credit Value 2
7 | Total Marks Max. Marks: 100 | Min. Passing Marks:35

W




_ Part B- Content of the Course

Total No. of Lectures-Tntonals-Practlcal (in hours per week):30

L-T-P:
Unit Topics No. of Lectures 30
(2 Hours Each)
1 ¢ Identify human blood groups. i
e Perform total leucocyte count of the given blood
sample.
2 e Separate serum from blood plasma. 7
e Perform immunodiffusion by Ouchterlony method.
e Demonstration of ELISA.
3 e Identify pathogenic bacteria based on morphology, 8
culture characteristics and biochemical tests.
e Study the composition of various culture media and
growth characteristic of various organisms.
e Study of bacterial flora with swab culture from skin
and throat.
4 e Perform antibiotic sensitivity by Kirby-Bauer 8
method.
e Study signs of various diseases with help of
photographs-  Polio,  Herpes, chicken-pox,
dermatomycoses.
Visit to local medical diagnostic labs.
Any other practical based on theory paper.
Keywords/Tags: Blood groups, ELISA, serum, swab culture, pathogenic bacteria, antibiotic
sensitivity.
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____Part C-Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:

1. Chiary R.H., “A Text Book on Medical Diagnostics”, IK international Publishing, India,
2020, 1st edition.

2. Prakash G., “Lab Manual on Blood Analysis and Medical Diagnostics”, S. Chand Publication,
India, 2017, 1% edition.

3. Delves P, Martin S, Burton D, Roitt M. “Roitt’s Essential Immunology,” Wiley — Blackwell
Scientific Publication, Oxford, 2006, 11" edition.

4. Goldsby R.A., Kindt T.J., Osborne B.A. “Kuby’s Immunology,” W.H. Freeman and
Company, New York.2018, 8" edition.

5. Goering R., Dockrell H., Zuckerman M., Wakelin D., “MIMS’ Medical Microbiology and
Immunology.”Elsevier, 2018, 6%edition.

Suggested equivalent digital platforms/ weblinks/ online courses:

1. https:/faculty.ksu.edu.sa/sites/default/files/bch361 handnote 1.pdf
. http://www.cuteri.eu/microbiologia/manuale microbiologia pratica.pdf
3. https://microbiologysocietv.org/static/uploaded/23chf9

https://www.researchgate.net/publication/275045725 Practical Immunolo
A Laboratorv Manual




__Part D-Assessment and Evaluation

Suggeéted Continuous Evaluation Methods:

Assignments (Charts/ Model Seminar / Rural
Service/ Technology Dissemination/ Report of
Excursion/ Lab Visits/ Survey / Industrial visit)

Table work / Experiments

Internal Assessment Marks External Assessment Marks
Class Interaction /Quiz Viva Voce on Practical
Attendance 30 Practical Record File 70

Total Marks : 100

Any remarks/ suggestions:
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1. Ananathanarayan R. and Paniker CKJ “Textbook of Microbiology”, University Press
Publication 2022, 10™ edition.
2. Abbas AK, Lichtman AH, Pillai S “Cellular and Molecular Immunology,” Saunders

Publication, Philadelphia, 2007, 6" edition.

3. Richard C and Geoffrey S “Immunology,” Wiley Blackwell Publication, New Jersey,
2015, 7 edition.

4. Wiley JM, Sherwood LM, Woolverton CJ. “Prescott, Harley and Klein’s Microbiology.”
McGraw Hill Higher Publication, India, 2013, 7 edition.

5. Brooks GF., Carroll KC., Butel JS., Morse SA. and Mietzner TA. Jawatz, Melnick and
Adelberg’s “Medical Microbiology, "McGraw Hill Publication, India, 2013, 26™ edition.

6. Kumar A “Text Book of Immunology” ,TERI New Delhi India, 201 3, 1% edition.
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India, 2020, 1st edition.
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Publication, India, 2017, 1* edition.

3. Delves P, Martin S, Burton D, Roitt M. “Roitt’s Essential Immunology,” Wiley —
Blackwell Scientific Publication, Oxford, 2006, 11" edition.
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