ALAGAPPA UNIVERSITY, KARAIKUDI

NEW SYLLABUS UNDER CBCS PATTERN (w.e.f.2015-16)
B.Sc. MICROBIOLOGY AND CLINICAL LAB TECHNOLOGY
1. Objective and Eligibility for admission:

Microbiology is a branch of biology and new emerging interdisciplinary subject which has immense potential for technological applications. This is one discipline which has potential to attract young school-leaving students into areas of science which will lead to research. In view of the increasing demand for training manpower in the area of Molecular Biology, Genetic Medicine and Biotechnology this course should be broad based and should be able to give a good insight into modern biology and important component of hands-on training to the students.
Candidates who have passed the qualifying examination [Pass in +2 (Higher Secondary or any other equivalent examination)] with Biotechnology/Microbiology/ Biochemistry/Biology/ Botany/Zoology as one of the subjects shall only be considered in Admission to 
B.Sc., Microbiology and Clinical Lab Technology.

2. Course structure:
The course is organized on semester basis with a total of six semesters for a period of not less than three academic years.  A candidate has to earn 140 credits to qualify for the degree.

ALAGAPPA UNIVERSITY, KARAIKUDI

NEW SYLLABUS UNDER CBCS PATTERN (w.e.f.2015-16)

B.Sc. MICROBIOLOGY AND CLINICAL LAB TECHNOLOGY 

PROGRAMME STRUCTURE
	Sem
	Course
	Cr.
	Hrs./ Week
	Marks
	Total 

	
	Part
	Subject code
	Name
	
	
	Int.
	Ext.
	

	I
	I
	411T
	Tamil/Other languages – I
	3
	6
	25
	75
	100

	
	II
	412E
	English – I 
	3
	6
	25
	75
	100

	
	III
	5BMC1C1
	Core – I –General Microbiology
	4
	6
	25
	75
	100

	
	III
	5BMC1P1
	Core – II – Practical – I – Lab in  General Microbiology
	4
	3
	40
	60
	100

	
	III
	
	Allied – I 
	4
	5
	15
	60
	75

	
	III
	
	Allied Practical – I 
	--
	3
	--
	--
	--

	
	IV
	4NME1A /

4NME1B /

4NME1C
	(1) Non-Major Elective – I – (a)jkpo; nkhopapd; mbg;gilfs;/ (b) ,f;fhy ,yf;fpak; / 

(c) Communicative English
	2
	1
	25
	75
	100

	
	
	Total
	20
	30
	--
	--
	575

	II
	I
	421T
	Tamil/Other languages – II
	3
	6
	25
	75
	100

	
	II
	422E
	English – II
	3
	6
	25
	75
	100

	
	III
	5BMC2C1
	Core – III – Clinical Biochemistry
	4
	5
	25
	75
	100

	
	III
	5BMC2P1
	Core – IV -  Practical II- Lab in Clinical Biochemistry
	4
	3
	40
	60
	100

	
	III
	
	Allied – II 
	4
	5
	15
	60
	75

	
	III
	
	Allied Practical – I  
	2
	3
	20
	30
	50

	
	IV
	4BES2
	(3) Environmental Studies
	2
	2
	25
	75
	100

	
	
	
	Total
	22
	30
	--
	--
	625

	III
	I
	431T
	Tamil/Other languages – III
	3
	6
	25
	75
	100

	
	II
	432E
	English – III
	3
	6
	25
	75
	100

	
	III
	5BMC3C1
	Core – V –Clinical Immunology
	4
	5
	25
	75
	100

	
	III
	5BMC3P1
	Core – VI – Practical – III – Lab in Clinical Immunology
	4
	3
	40
	60
	100

	
	III
	
	Allied – III 
	4
	4
	15
	60
	75

	
	III
	
	Allied Practical – II 
	--
	3
	--
	--
	--

	
	IV
	4NME3A/ 4NME3B/ 4NME3C
	(1) Non-major Elective – II – (a),yf;fpaKk; nkhopg; gad;ghLk;/ (b) goe;jkpo; ,yf;fpaq;fSk; ,yf;fpa tuyhWk; / (c) Effective Employability Skills 
	2
	1
	25
	75
	100

	
	IV
	4SBS3A1/ 4SBS3A2
	(2) Skill Based Subjects – I
	2
	2
	25
	75
	100

	
	V
	4BEA3
	Extension Activities
	1
	--
	100
	--
	100

	
	
	
	Total
	23
	30
	--
	--
	775


	IV
	I
	441T
	Tamil/Other languages – IV
	3
	6
	25
	75
	100

	
	II
	442E
	English – IV
	3
	6
	25
	75
	100

	
	III
	5BMC4C1
	Core – VII – Clinical Parasitology & Mycology
	4
	4
	25
	75
	100

	
	III
	5BMC4P1
	Core–VIII–Practical IV-Lab in Clinical Parasitology & Mycology
	4
	3
	40
	60
	100

	
	III
	
	Allied – IV 
	4
	4
	15
	60
	75

	
	III
	
	Allied Practical – II 
	2
	3
	20
	30
	50

	
	IV
	4SBS4B1/ 4SBS4B2
	(2) Skill Based Subjects – II
	2
	2
	25
	75
	100

	
	IV
	4BVE4/ 4BMY4/ 4BWS4
	(4) Value Education / Manavalakalai Yoga / Women’s Studies
	2
	2
	25
	75
	100

	
	
	
	Total
	24
	30
	--
	--
	725

	V
	III
	5BMC5C1
	Core – IX – Bacteriology
	4
	5
	25
	75
	100

	
	III
	5BMC5C2
	Core – X – Virology
	4
	5
	25
	75
	100

	
	III
	5BMC5P1
	Core – XI - Practical V – Lab in Bacteriology & Virology
	4
	6
	40
	60
	100

	
	III
	5BMC1E1/5BMC1E2
	Elective – I – Biostatistics (or) 
PCR based diagnostics
	5
	5
	25
	75
	100

	
	III
	5BMC2E1/5BMC2E2
	Elective – II –Biomedical ethics (or) Public health hygiene
	5
	5
	25
	75
	100

	
	IV
	4SBS5A3/ 4SBS5A4/ 4SBS5A5
	(2) Skill Based Subjects – I
	2
	2
	25
	75
	100

	
	
	
	(2) Skill Based Subjects – I
	2
	2
	25
	75
	100

	
	
	
	Total
	26
	30
	--
	--
	700

	VI
	III
	5BMC6C1
	Core – XII – Bio Instrumentation & Diagnostics
	4
	5
	25
	75
	100

	
	III
	5BMC6C2
	Core – XIII –                     Molecular Genetics
	4
	5
	25
	75
	100

	
	III
	5BMC6C3
	Core – XIV – Human Resource Management
	4
	5
	25
	75
	100

	
	IV
	5BMC6P1
	Core – XV- Practical VI– Lab in Bio Instrumentation and Diagnostics, Molecular Genetics &Human Resource Management
	4
	5
	40
	60
	100

	
	V
	5BMC3E1/5BMC3E2
	Elective – III

Hospital management (or) Microbial control measure
	5
	6
	25
	75
	100

	
	IV
	4SBS6B3/ 4SBS6B4/ 4SBS6B5
	(2) Skill Based Subjects – II
	2
	2
	25
	75
	100

	
	
	
	(2) Skill Based Subjects – II
	2
	2
	25
	75
	100

	
	
	
	Total
	25
	30
	--
	--
	700

	
	
	
	Grand Total
	140
	180
	--
	--
	4100


Scheme for Evaluation (Theory)

The Internal and External marks will be in 25:75 ratio.

The pattern of Question Paper will be as follows:
Time: 3 Hours                         

                      


Max. Marks: 75





                     Core/Elective Papers

Allied Papers
Part A: 




(10 x 2 = 20 marks)
       (10 x 2 = 20 marks)
1. Ten Questions (No Choice)

2. Two questions from each unit

 Part B: 




 (5 x 5 = 25 marks)
        (5 x 5 = 25 marks)
1. Five Questions [either (a) or (b) type]

 (One question from each unit)             

Part C: 




 (3 x 10 = 30 marks)
         (3 x10 = 30 marks)           

Answer any three out of five 

(One question from each Unit)

1.  The pattern for internal valuation may be: two tests – 15 marks each: average 15 marks

     (Average of the two)

2.  Group Discussions/Seminar/Quiz – 5 marks

3.  Two Assignments: 5 marks each (average of the two)

4.  Third test may be allowed for genuine absentees of any one of the two tests.

5.   If the college opts quiz, 2 Quizzes should be conducted.

Scheme for Evaluation (Practical)
Time: 3 hours                                                                                Max. Marks: 60

Part A

Spotters

(One spotter from each unit)                                                       5 X 4 = 20 Marks

Part B

Minor Experiments                                                                    2 X 10 = 20 Marks

Part C

Major Experiment 
1 X 20 = 20 Marks

Passing Minimum:
CIA Passing minimum:

40 % out of 25 marks (i.e. 10 marks) in Theory papers

40% out of 40 marks (i.e. 16 marks) in Practical 

University Exam passing minimum:

40 % out of 75 marks (i.e. 30 marks) in Theory papers; 40% out of 60 marks (i.e. 24 marks) in Practical 

I YEAR – I SEMESTER

COURSE CODE: 5BMC1C1
CORE COURSE I – GENERAL MICROBIOLOGY

Unit I
Definition and scope of microbiology – History and recent development – Spontaneous generation – Biogenesis – contributions of Louis Pasteur – Leewenhoek, Lazaro Spallanzani, John Tyndall, Joseph Lister – Robert Koch.  
Microscopic Principles and applications – Simple, compound light microscopy – Phase contrast – Fluorescence – Electron microscopy (TEM and SEM).

Unit II

Microbial kingdoms – Five kingdoms – cell theory – Ultra structure of algae, bacteria, fungi, viruses and protozoan, Sub-cellular structures and cell envelope – slime, capsule, cell wall, cell inclusion, biosynthesis of bacterial cell wall, reproduction .
Unit III

Types and methods of sterilization – Sterilization principles – dry heat, moist heat, filtration, Tyndallization, Pasteurization, Radiation – Aerobic and anaerobic nutritional requirements, Selective / differential media – enrichment media – Microbial assay media for bacteria, fungi, viral and algae. 

Unit IV

Factors influencing and affecting microbial growth – pH, temperature and light, Bacteriostatic, disinfections, control of Microorganisms – chemotherapy – antibiotics – source – classification – mode of action – antimicrobial resistance.
Unit V

Basic concepts of microbial metabolism – Transport of nutrients by active and passive transport – Assimilatory and dissimulatory pathways – substrate and oxidative phosphorylation and ATP generation. Bacterial enzymes 
References
1. Pelczar M.J, Chang E.C.S, Krieg N.R. (1986). Microbiology, McGraw Hill Company, Newyork.

2. Pelczar M.J, Chang E.C.S, Krieg N.R. (1993). Microbiology – concepts and applications, McGraw Hill Company.

3. Prescott L.M, Hareley J.P, Klein D.A. (1993). Microbiology, Brown Publishers. Dutique, Jawa, Melbourne.

4. Wayne W. Umbreit W.H, (1962). Modern Microbiology, Freeman and company, son franscislcod London 

5. Ronald M, (1986). Basic and Practical Microbiology, Mac. Milleen Company, Newyork.
♣♣♣♣♣♣♣♣♣♣
I YEAR – I SEMESTER

COURSE CODE: 5BMC1P1
CORE COURSE II – PRACTICAL- I -

LAB IN GENERAL MICROBIOLOGY

Unit I

Sterilization of glassware & culture media; preparing & dispensing Culture media – Preparation & maintenance of  pure cultures and mixed culture for laboratory development. 

Unit II 

Microbial morphology – Preparation of wet mount, Hanging drop, mobility test – Simple stain – Gram’s Stain – Acid Fast stain, spore stain Capsule stain, staining for metachromatic granules. Gram’s stain of yeast like fungal cells – India ink preparation – study of Lacto phenol cotton blue mount – Potassium hydroxide mount.

Unit III 

Physiological reaction of bacteria – Catalase test – Coagulates test – Oxidase test – Nitrate test – Carbohydrate Fermentation test – IMVIC test – TSI test.

Unit IV 

Identification of Vibrio, Staphylococcus aureus, Streptococcus pneumoniae; lactose & non lactose fermentative organisms; members of Enterobacteriaceae – Pseudomonas aeruginosa

Unit V

Antibiotic sensitivity test – Qualitative: Kirby Bauer’s methods, Quantitative: MIC

References
1. Monica C (1987). Medical Laboratory Manual for Tropical Countreis, Vol. 1 & Buttersworth.

2. Collect J.C, Duguids J.P, Fracer A.C, Marimon B.P, Mackie and Mc Cartney, (1996). Practical Medical Microbiology, Churchill Livingstone, U.S.A.
3. Gunesekaran P, (1996). Laboratory Manuel in Microbiology, New Age international, India.
4. Fischbach F.T., Dunning, M.B, (2002). A Manuel of Laboratory and Diagnostic Tests. Lippinocott Williams and Wilkins, Baltimore.

♣♣♣♣♣♣♣♣♣♣
I YEAR – II SEMESTER

COURSE CODE: 5BMC2C1
CORE COURSE III – CLINICAL BIOCHEMISTRY
Unit I

Basic principles and practices of clinical chemistry – Patient management, prognosis and diagnosis. Laboratory safety – toxic chemicals and biohazards – computers in the clinical chemistry lab for a reliable report.

Unit II

Basic physiology, analytical procedures and clinical correlations – Amino acids and proteins, Enzymes – cardiac markers (LDH, SGOT, SGPT, alkaline phosphatase etc.), Blood Gases, pH (acid base balance) and Buffer systems, Electrolytes, Carbohydrate metabolism.

Unit III

Endocrinology: Thyroid function, Tumor Markers, Chemical Assessment of Hemostasis, Therapeutic drug monitoring, Toxicology.

Unit IV

Biochemical Analysis: Lipids and lipoproteins, Vitamins (fat soluble and water soluble and their deficiency disorders), Porphyrins, Haemoglobin and Myoglobin, Non-protein Nitrogen, Renal function, Liver function Test, Pancreatic (exocrine and endocrine) function Test, gastrointestinal function Test.
Unit V

Pediatric clinical chemistry: Diseases of the newborn and their complications, Gastric clinical chemistry, Future directions in clinical chemistry.

References
1. Zubay G.L. (1998). Biochemistry, W.M.C.Brown Publishers, New York.

2. Deb A.C, (2002). Fundamentals of biochemistry, Books and allied (P) Ltd.

3. Satyanarayanan U, (2002). Essentials of biochemistry, Books and allied (P) Ltd.

4. Campbell, P.N and A.D .Smith, (2010). Biochemistry Illustrated, 4th ed, Churchill  

      Livingstone.

♣♣♣♣♣♣♣♣♣♣
I YEAR – II SEMESTER

COURSE CODE: 5BMC2P1
CORE COURSE IV – PRACTICAL - II

LAB IN CLINICAL BIOCHEMISTRY

Unit I 

Basics: Pippetting, preparation of buffers, preparation of solutions. Collection & preparation of blood, plasma, serum.
Unit II 

Qualitative tests of urine (Physical, chemical & microscopic examinations). Abnormal constituents – sugar, protein (albumin), ketonebodies, bile pigments and bile salts.

Unit III

Quantitative estimations in Blood

a. Glucose

b. Proteins
c. Cholesterol

d. Calcium

e. Urea

f. Iron

Quantitative estimation in urine.

  a. 
Sugar

  b. 
Urea

  c. 
Creatinine

  d. 
Creatine
  e. 
Uric Acid

Unit IV

Chromatography (column and paper), ELISA and RIA.
Unit V

Organ function tests: Liver function tests, Kidney function tests, Thyroid function tests, Adrenal function tests, Pancreatic function tests, Gastric function tests

References
1. Rao, N. Mallikarjuna, (2007). Medical Biochemistry Laboratory Manual, ISBN.

2. Kanai, L Mukherjee, (2002). Medical Laboratory Technology, ISBN.

♣♣♣♣♣♣♣♣♣♣
II YEAR – III SEMESTER

COURSE CODE: 5BMC3C1
CORE COURSE V – CLINICAL IMMUNOLOGY

Unit I

The Immune system: Introduction: Primary and Secondary Lymphoid organ, Lymphocytes, their origin and differentiation. Antigen presenting cells – macrophages, dendritic cells, langerhans cell, their origin and function. Mechanism of phagocytosis, identification of cell types of immune system, complement and their biological function – types of immune responses, immune tolerance. Blood group antigens.

Unit II

Immunoglobulins: Structure of Immunoglobulins, antibody specificity, biological functions of immunoglobulin’s, generation of diversity. Types and characteristics of antigen. Antigen – antibody interactions, antitoxins, agglutination, opsonin, bacteriosin and precipitation.

Unit III

Immunity: Types of immunity – Innate immunity – surface barriers phagocytosis. Acquired immunity – active and passive. Antitoxic, antibacterial and antiviral immunity. Immune response. Humoral and cell mediated immunity and their interaction. Lymphokines and interleukins – their role in immune response.

Unit IV

Immunity to infection: Hypersensitivity reactions: types of hypersensitivity, mechanism of T-cell activation, macrophage activation and granuloma formation. Transplantation – Immunologic response graft rejection mechanism and prevention of graft rejection, immuno suppressive drugs. HLA – immune response genes and disease pathogenesis of auto immune diseases.

Unit V

Immunochemical techniques: Production of antisera – the precipitation reaction, immunodiffusion, immunoelectrophoresis, immunofluorescence, complement fixation. Principle, technique and applications of RIA and ELISA.

References
1. Herzenberg L.A.  Weir D. M, Blackwell, C.  (1996). Weir's Handbook of Experimental Immunology, 5th edition, wiley – Blackwell.
2. Abul K. Abbas. Andrew H. Lichtman and Jordan S.Pober (1994). Cellular and Molecular Immunology. 2nd edition.W.B. Saunders company, Philadelphia.

3. Ivan Roitt. Jonathan Brostoff and David Male. (2002). Immunology, 6th edition. Elsevier science Ltd., New York.

4. Janis Kuby (1994). Immunology. 2nd edition. W.H. Freeman and company, New York.
♣♣♣♣♣♣♣♣♣♣
II YEAR – III SEMESTER

COURSE CODE: 5BMC3P1
CORE COURSE VI – PRACTICAL – III

LAB IN CLINICAL IMMUNOLOGY

Unit I

WBC count, RBC count, E.S.R, Hb, Differential count. 

Unit II

Single radial immune diffusion, double immune diffusion, Immune electrophoresis, rocket electrophoresis.
Unit III

Pregnancy test using kit, SGOT, SGPT. 
Unit IV

Agglutination tests – slide and tube tests, precipitation tests.

Unit V

Serological tests for diagnosis for microbial infections – Widal, VDRL, Brucella, Paul Bunnell, Rose Waller, Latex agglutination, ELISA, Complement and amboceptor titration

References
1. Gregory A Storch, (2000). Essentials of Diagnostic Virology, Churchill, Livingstone, London.

2. Charles A Janeway, (2001). Immunobiology – 5th edition, Churchill livingstone, London.

3. Helen C, Mansel H, (1993).  Essentials of Clinical Immunology – 3rd edition, Blackwell Scientific, London

4. Stefan HE Kaufmann, (2002). Immunology of Infectious Diseases, ASM Press.

5. Richard A Golsby, (2000).  Kuby Immunology, 4th edition, WH Freeman & Co

6. Patrick R Murray, (2003). Manual of Clinical Microbiology, 8th edition, ASM Press., Washinton. 

♣♣♣♣♣♣♣♣♣♣
II YEAR – IV SEMESTER

COURSE CODE: 5BMC4C1
CORE COURSE VII – CLINICAL PARASITOLOGY & MYCOLOGY

Unit I

Introduction and definitions, common pathogenic effects of human parasites - host parasite relationship. General diagnostic procedures for parasitic infections (direct methods and indirect methods). Immunology of parasitic infections, and Prophylaxis.

Unit II

Protozoology: General characters, morphology, life cycle, epidemiology, pathogenesis - clinical sign, and control measures of amoebae (Entamoeba histolytica), Flagellates (Haemoflagellates-I – Leishmania, Haemoflagellates-II – Trypanosomes), Sporozoites (Plasmodium, Toxoplasma) and ciliates (Balantidium).

Unit III

Helminthology and Nematodology: General characters, morphology, life cycle, epidemiology, pathogenesis - clinical sign, and control measures of Platyhelminthes (flat warm- Taenia solium, trematode), Nemathelminthes (round worm- Ascaris lumbricoides, Trichuris trichiura). Nematodes (Wuchereria bancrofti, Dracunculus medinensis).

Unit IV

Medical Mycology: General properties and classification of fungi, structure and applications. Mycotic infections such as superficial mycosis, cutaneous mycosis, subcutaneous mycosis, systemic mycosis (dimorphic, endemic mycosis).

Unit V

Opportunistic mycosis, Actinomycetes infections, hypersensitivity to fungi, mycotoxins, and antifungal chemotherapy. Lab diagnosis and treatment of fungal infections.

References 

1. Cook GC, (1996).  Manson’s Tropical Diseases, 20th edition, WB Saunders.

2. Chiodini PL, (2000).  Atlas of Medical Helminthology and Protozoology – 4th Edition, Churchill Livingstone, London.

3. Chatterjee, K.D, (1890). Parasitology, 12 Edition, Chatterjee Medical Publishers, Calcutta

4. Walter B, Davies J.E, (1976). Medical Parasitology, 2 edition, C.V Mosby Company, Saint Louis

5. Murray, Patrick R. Baron. Jorgensen. Pfaller. Yolken, Robert H. (2003). Manual of clinical microbiology, ASM Press, Washington.

6. A.Ballows et al., (1998). Laboratory diagnosis of infectious diseases, Volume 1, Springer-Vertlag, New York.

♣♣♣♣♣♣♣♣♣♣
II YEAR – IV SEMESTER

COURSE CODE: 5BMC4P1
CORE COURSE VIII – PRACTICAL – IV

LAB IN CLINICAL PARASITOLOGY & MYCOLOGY

Unit I

Microscopic examination of stool specimens for ova and parasites and determination of size by micrometry, Concentration techniques. 

Unit II

Determination of Worm burden, Determination of Malarial filarial Parasites in blood, Special Staining techniques for Sporozoan parasites in Stool, Cultivation of parasites and their examinations.
Unit III

Collection of specimens for fungal identification – Isolation and identification of common pathogenic fungi. (Penicillium, Streptomyces, Trichosporon, Rhizopus, Mucor, Candida albicans )
Unit IV

Dermatophytes, Eumycotic agent, Actinomycotic agent, Fermentation and assimilation tests for yeasts

Unit V

Slide culture technique, Study of common laboratory contaminants

References
1. Cook GC, (1996).  Manson’s Tropical Diseases – 20th edition, WB Saunders.

2. Peters W, Pasvol., (2001). Tropical Medicine and Parasitology, 5th edition, Wolfe.

3. Basic Laboratory Methods in Medical Parasitology – 1991, World Health Organization, WHO, Geneva

4. Chiodini PL, (2000). Atlas of Medical Helminthology and Protozoology – 4th Edition, Churchill Livingstone, London.

5. Kwon-Chung KJ, Bennett JE, (1992). Medical Mycology, Lea & Febiger, New York

6. Richardson MD, Warnock DW, (1993). Fungal infection: Diagnosis and Management, Blackwell Scientific

7. Warnock DW, Richardson MD, (1991). Fungal infection in the compromised patient, 2nd edition, Wiley, New York

♣♣♣♣♣♣♣♣♣♣
III YEAR – V SEMESTER

COURSE CODE: 5BMC5C1
CORE COURSE IX – BACTERIOLOGY

Unit I  

General characteristics using Bergeys manual of determinative Bacteriology, pathogenicity, pathology, infections caused, Laboratory diagnosis of Staphylococcus, Streptococcus, Other Gram Positive Cocci (both aerobic & anerobic), Neisseria and Corynebacterium, Mycobacterium – I M. tuberculosis - Mycobacterium – II MOTT Bacilli, M. leprae. 

Unit II 

General characteristics, pathogenicity, pathology, infections caused, laboratory diagnosis of Salmonella, E.coli, Shigella, Neo enteric pathogens – Pseudomonas, Other enterobacteriaceae, (klebsiella, proteus etc), Vibrios, Halophilic vibrios, Aeromonas, Non fermentors.
Unit III

General characteristics, pathogenicity, pathology, infections caused, laboratory diagnosis Emerging pathogens, Brucella, Yersinia pestis, Haemophilus, Bordetella, Bacillus, Clostridium. 
Unit IV 

General characteristics, pathogenicity, pathology, infections caused, laboratory diagnosis Spirochetes General features, Borrelia, Treponema, Leptospira and others Nonsporing anaerobes
Unit V 

General characteristics, pathogenicity, pathology, infections caused, laboratory diagnosis Mycoplasma and Miscellaneous organisms; Rickettsiae, Ehrlichiae, Chlamydiae
References
1. Jawetz and Melnick, (2004). Review of Medical Microbiology, Lange, New York

2. Morag C Timbury (2002). Notes on Medical Microbiology and Immunology, 3rd edition, Churchill Livingstone, London.

3. David Greenwood, Richard Slack, John F Peutherer, (2002). Medical Microbiology, 16th edition, Churchill Livingstone, London 

4. Lisa Anne Shimeld, (1999). Essential of Diagnostic Microbiology, 3rd edition, Mosby, London  

♣♣♣♣♣♣♣♣♣♣
III YEAR – V SEMESTER

COURSE CODE: 5BMC5C2
CORE COURSE X – VIROLOGY

Unit I

Viral architecture: Capsid, viral genome and envelope, Structure of TMV, T4, Influenza virus, HIV and Viral classification.

Unit II

The viral replication cycle – attachment, penetration, uncoating, types of viral geome and their replication, assembly, maturation and release. Life cycle of T4 phage, TMV, Influenza Virus and HIV in detail, Regulation of lytic and lysogenic pathway of lambda phage.

Unit III

Cultivation of viruses

Cell culture techniques, embryonated egg, laboratory animals, Virus cell interactions, CPE, inclusion bodies.

Unit IV

Visualization and enumeration of virus particles 

A) Measurement of infectious units: 


Plaque assay, Fluorescent focus assay, Infectious center assay, Transformation assay, 
Endpoint dilution assay.
B) Measurement of virus particles and their components: 


Electron microscopy, Atomic force microscopy, Haemagglutination
C) Measurement of viral enzyme activity.

Unit V

Viral diseases: 

Polio, rabbies, yellow fever, mumps, influenza, measles, encephalitis, hepatitis and AIDS – causes symptoms, prevention and cure. Role of viruses in cancer, Prions, viroids and emerging viral diseases.
References

1. Peter J. Russell (2006), “Genetics – A molecular approach”, 2nd / 3rd ed.

2. Benjamin A. Pierce (2008), “Genetics a conceptual approach”, 3rd ed., W.H.Freeman and company.

3. R. H. Tamarin, (2004), “Principles of genetics”, Tata McGraw Hill.

4. D.Nelson and M.Cox (2005), “Lehninger’s Principles of biochemistry”, 4th ed., Macmillan worth Publishers. Page 7 of 24

5. M.Madigan, J.Martinko, J.Parkar, (2009), “Brock Biology of microorganisms”, 12th ed., Pearson Education International.
♣♣♣♣♣♣♣♣♣♣
III YEAR – V SEMESTER
COURSE CODE: 5BMC5P1
CORE COURSE XI –PRACTICAL – V

LAB IN BACTERIOLOGY & VIROLOGY

Unit I

Pure culture study of pathogenic bacteria and their isolation and identification from clinical specimens – Salmonella, E.coli, Shigella, Other enterobacteriaceae, (klebsiella, proteus etc) Pseudomonads, Vibrios

Unit II

Study of pathogenic bacteria and their isolation and identification from clinical specimens – Staphylococcus, Streptococcus, Neisseria and Corynebacterium, M.tuberculosis, Enterobacteriaceae.
Unit III
(Demonstration)
Chick embryo inoculation techniques, Tissue culture techniques, Plaque Assay.

Unit IV
(Demonstration)
Staining of Cell lines, Giemsa Staining, Observation of Different types of CPE’s Storage of cell lines in liquid Nitrogen. Inclusion bodies staining.
Unit V 

Serological tests for diagnosis of viral infections, Viral Haemagglutination test ELISA.
References
1. Jawetz and Melnick, (2002). Review of Medical Microbiology, Lange, New York, 

2. Morag C Timbury, (2002). Notes on Medical Microbiology and Immunology, Churchill Livingstone, London

3. David Greenwood, Richard Slack, John F Peutherer, (2002). Medical Microbiology, 16th edition, Churchill, Livingstone, London

4. Lisa Anne Shimeld, Delmar, (1999). Essential of Diagnostic Microbiology, New York.


♣♣♣♣♣♣♣♣♣♣
III YEAR – V SEMESTER

COURSE CODE: 5BMC1E1
ELECTIVE COURSE I (A) – BIOSTATISTICS

Unit I

Use of statistics in biology. Measures of central tendancy – mean, median, mode. Geometric mean, Harmonic mean.

Unit II

 Measure of dispersion – range, inter quartile range, quartile deviation, mean deviation, standard deviation.

Unit III

Probability theory: terminology, permutation, combination, types of probability, probability measure.

Unit IV

Theoretical distributions: binomial distribution, poisson distribution, normal distribution.

Unit V

Sampling and test of significance: standard error, test of significance for attributes, test of significance of large samples.

References

1. Agarwal, B.S, (1996). High Engineering Mathematics. Khanna Publishers.

2. Sokal and Rohif, (1973). Introduction to Biostatistics, Toppan Co., Japan.

3. Belsey, D.A., E. Kuh and R.E. Welsch. (1980). Regression Diagnostics: Identifying Influential Data and Sources of Collinearity. New York: Wiley.
4. Cook, R.D. and S. Weisberg. (1982). Residuals and Influence in Regression. New York: Chapman Hall. 

♣♣♣♣♣♣♣♣♣♣
III YEAR – V SEMESTER

COURSE CODE: 5BMC1E2
ELECTIVE COURSE I (B) – PCR BASED DIAGNOSTICS

Unit I 

Introduction of PCR, History, Principles of PCR, Cycles of PCR, Types of PCR

Unit II 

Isolation of DNA, RNA, Plasmid DNA, Gene amplification techniques, Hybridization, cDNA synthesis.

Unit III 

Detection of diseases by PCR, Methods to detect communicable and non communicable diseases.

Unit IV 

RAPD, RFLP techniques, Real time PCR techniques, DNA Finger Printing techniques.

Unit V 

Molecular epidemiology, DNA sequencing, Application of PCR.

References

1. Glick BR, Pasternak JJ, (1998). Molecular biotechnology, 2nd edition, ASM press Washington.

2. Murray PR. (2003). Manual of Clinical Microbiology 8th edition, Volume 1, ASM Press, Washinton, D.C.

3. Gupta, P.K (2005).  Molecular biology and genetic engineering, Rastogi Publications, Meerut India.

4. Sambrook, J, (2001). Molecular cloning, 3rd edition, Cold Spring Harbor New York

♣♣♣♣♣♣♣♣♣♣
III YEAR – V SEMESTER

COURSE CODE: 5BMC2E1
ELECTIVE COURSE II (A) – BIOMEDICAL ETHICS
Unit I

Introduction to ethics/bioethics – Framework for ethical decision making; biotechnology and ethics – biotechnology in agriculture and environment: benefits and risks – benefits and risks of genetic engineering – ethical aspects of genetic testing – ethical aspects relating to use of genetic information – genetic engineering and biowarfare.

Unit II

Ethical implications of cloning: Reproductive cloning, therapeutic cloning; Ethical, legal and socio-economic aspects of gene therapy, germ line, somatic, embryonic and adult stem cell research – GM crops and GMO’s – biotechnology and biopiracy – ELSI of human genome project.

Unit III

Introduction to biosafety – biosafety issues in biotechnology – risk assessment and risk management – safety protocols: risk groups – biosafety levels – biosafety guidelines and regulations (National and International) – operation of biosafety guidelines and regulations – types of biosafety containments.

Unit IV

Introduction to intellectual property and intellectual property rights – types: patents, copy rights, trade marks, design rights, geographical indications.

Unit V

Importance of IPR – patentable and non patentables – patenting life – legal protection of biotechnological inventions – world intellectual property rights organization (WIPO)

References

1. Jose Cibelli, Robert P. lanza, Keith H. S. Campbell, Michael D, (2002). Principles of cloning, West, Academic Press.

2. Martin. M.W. and Schinzinger.R (2003). Ehics in engineering, 3rd edition, Tata McGraw-Hill, New Delhi.

3. http://books.cambridge.org/0521384737.htm

4. http://online.sfsu.edu/%7Erone/GEessays/gedanger.htm

5. http://www.actahort.org/members/showpdf?booknrarnr=447_125

♣♣♣♣♣♣♣♣♣♣
III YEAR – V SEMESTER

COURSE CODE: 5BMC2E2
ELECTIVE COURSE II (B) – PUBLIC HEALTH HYGIENE

Unit I

Introduction to Public health management: Issues in public health – concepts, principles and practices of public health – Environment, health and sustainable development – environmental health concerns including pollution of air, water, food and land; climate change; the urban environment – evaluation of risk assessments in environmental health, policy issues, standard setting and epidemiology – Health promotion theory. 

Unit II

Basic epidemiology: Basic concepts and methods of epidemiology – epidemiological and statistical concepts – interpretation of epidemiological data – public health preventive strategies – understanding of epidemiological methods and its use in public health.

Unit III

Basic statistics for public health and policy:- Basic statistical methods used in public health research – methods of describing data, interpret – significance tests – practical use of a statistical computer package.

Unit IV

Introduction to health economics: Economics and the scope and contribution of health economics – relevance of markets to the provision of health care and the promotion of good health – Advantages and disadvantages of financing health services – economic evaluation –cost-effectiveness and cost-benefit analysis 

Unit V

Globalisation and health human health worldwide of global change across economic, social, political and environmental dimensions – globalization of food, pharmaceutical and tobacco industries

References

1. Holland, Stephen, (2007). Public Health Ethics, Polity Press. 

2. Bayer, Ronald et al., (2008). Public Health Ethics: Theory, Policy and Practice, Oxford University Press, USA: 2008

3. Wilber, Charles K. (2008). Economics, Ethics, and Public Policy, Rowman & Littlefield Publishers.

4. Kalluri Chenchi Reddy, (2000). Economic and Public Policy, Himalaya. 

♣♣♣♣♣♣♣♣♣♣
III YEAR – VI SEMESTER

COURSE CODE:5BMC6C1
CORE COURSE XII – BIOINSTRUMENTATION AND DIAGNOSTICS
Unit I

Preparation of solutions: Safety measures in laboratory; Molar, Normal, Percent solutions, PPM, PPB, Dilutions – serial dilutions. Preparation of different stains: Methylene blue, Eosin, Haematoxylin, Janus green – B. 

Unit II

pH and buffers – measurement of pH –derivation of upper and lower limits of pH; Biological significance of pH; Characteristics of buffer; Deduction of Henderson – Hasselbalch equation of pH of buffer; Principal buffers of extracellular and intracellular fluids and their function. Spectroscopy – Absorption Spectroscopy, Beer – Lambert law, Instrumentation for measuring the absorbance of visible light, Factors affecting the absorption properties of a Chromophore.

Unit III

Separation & Identification of Materials: concept of Chromatography (Partition Chromatography, Paper Chromatography, Adsorption Chromatography, TLC, GLC, Ion Exchange Chromatography, Gel Chromatography, HPLC, Affinity Chromatography); Electrophoresis (Gel Electrophoresis, Paper Electrophoresis). Centrifugation – Basic Principle of Centrifugation, Instrumentation of Ultracentrifuge (Preparative, Analytical), Rate-Zonal centrifugation. X-Ray Crystallography – X-ray diffraction, NMR techniques. 

Unit IV

Molecular diagnostic techniques: Types and applications of PCR, hybridization methods. Role of toxicology laboratory, analytical approaches in toxicology, drug screening, heavy metal poisoning.
Unit V

Serological diagnosis: antigen – antibody reactions (agglutination test, precipitation test), Heamagglutination inhibition test, IgM capture ELISA, Complement Fixation test, Plaque reduction neutralization test, Western Blot. Cytokine assay, Elispot assay, Hybridoma, Flowcytometry, Lymphocyte proliferation assay.
References

1. Praful.B. Godkar, et al., (1996). Textbook of Medical Laboratory Technology, 2nd edition, Bhalani 
Publication House
2. Kanai Mukherjee, (2000). Medical Laboratory Technology, Volume – I, II, III, Tata McGraw Hill
3. Mukherjee, L., (1998). Medical Laboratory Technology – Vol. I, II, III. Tata Mcgraw-Hill Publishing Company Limited 

♣♣♣♣♣♣♣♣♣♣
III YEAR – VI SEMESTER
COURSE CODE: 5BMC6C2
CORE COURSE XIII – MOLECULAR GENETICS
Unit I

DNA as genetic material (Griffth, Avery and Mcleoid, Hershey and Chase experiements). Genetic nomenclature, Mutants and Mutations – Types of mutants, Isolation and characterization of mutants, Revertants and Reversion; Genetic analysis of mutants.

Unit II

DNA damage and repair: DNA damage by UV, alkylating agents, cross linkers. Mechanism of repair-photoreactivation, excision repair, recombinational repair. The SOS and adaptive responses and their regulation.

Unit – III:
Transformation – competent cells – regulation, general process, Transduction – generalized and specialized transduction, Conjugation – Hfr and triparental mating. Transposable genetic elements – Introduction, discovery, Insertion sequences. Compound transposons and Complex transposons – Tn10, Tn5, Tn3 and retrotransposons.

Unit IV

Bacterial DNA replication. Biology of bacteriophage (. Lytic growth of phage ( and phage production, recombination in the ( life cycle.

Unit V

Transcription, Translation, Post-translational modifications. Regulation of gene expression – The Operon concept – i) lac and ii) trp; stringent response.

References

1. Mircobial Genetics (1994) by S.R.Maloy, J.E.Cronan, and D.Friefelder, Jones and Bartlett  Publishers, Sudbury, Massachusetts.

2. Essentials of Molecular Biology (1998) by G.M.Malacinski and D.Friefelder, Jones & Bartlett  Publishers.

3. Beaker, W., Kleinsmith, J., Hardin, L, and. Bertoni,G, (2008). The World of the Cell, Pearson Education, London.

4. Alberts, B., Johnson, A., Lewis J., Raff, M., Roberts, K, and.Walter, P. (2007). Molecular Biology of the Cell, Garland publishing Inc, New York.

5. Lodish, H., Berk, A., Kaiser, C.A., Krieger, M., Scott, M. P., Brtscher, A., Ploegh, H., and Matsudaria P. (2007). Molecular Cell Biology, W. H. Freeman, USA.

♣♣♣♣♣♣♣♣♣♣
III YEAR – VI SEMESTER

COURSE CODE: 5BMC6C3
CORE COURSE XIV – HUMAN RESOURCE MANAGEMENT

Unit I

Nature and scope of human resource management: Meaning, objective, scope, functions.
Unit II

Human resource planning: Definition, objective, importance, HRP process, how to make HRP effective.
Unit III

Human resource management in changing environment: Changing environment of HRM, changing role of HRM.
Unit IV

International human resource management: Types of International Business, perspective of International HRM, practices in International HRM.

Unit V

Managing Human resources in virtual organization: Virtual organization definition – types – difference between Traditional / face to face and virtual organization – advantages and disadvantages – features of virtual organization – human resource management in virtual organization.
References
1. Sikula Andrew F. and John F.Mekenna, (1984). The Management of Human Resources, John Wiley, New York.

2. De cenzo and Robbins, (1998). Human Resource Management, Printice Hall of India, 1998.

3. Khanka, S.S. (2003). Human Resource management, S.Chand & Co. Ltd., New Delhi.

4. C.S.Venkata Ratnam and B.K.Srivastava, (1996). Personnel Management and Human Resources, Tata Mc Graw-Hill Publishing company Ltd., New Delhi.

5. John H. Bernardian and Joyce E.A. Russell, (1993). Human Resource Management – An Experimental Approach, Mc Graw-Hill, New York.

♣♣♣♣♣♣♣♣♣♣
III YEAR – VI SEMESTER

COURSE CODE: 5BMC6P1
CORE COURSE XV – PRACTICAL – VI 

LAB IN BIOINSTRUMENTATION AND DIAGNOSTICS, MOLECULAR GENETICS & HUMAN RESOURCE MANAGEMENT 

Unit-I
Preparation of buffers and determination of pH, Absorption spectra of aromatic amino acids, Normal and abnormal constituents of urine, Qualitative analysis and identification of amino acids.

Unit-II
Qualitative analysis and identification of sugars, Separation of sugars by paper chromatography, Separation of aminoacids by paper chromatography, TLC, Separation of Lipids by TLC

Unit-III
Studies on enzyme kinetics using enzyme sources such as acid phosphatase from potatoes, alkaline phosphatase from liver – effect of pH, Temperature and substrate concentrations Assessment of antioxidant status: Vitamin C and E, glutathione, MDA, Paraoxanose in serum

Unit-IV
Cell fractionation, Protein purification by NH4SO4 Precipitation, Separation of proteins by SDS-PAGE, hemoglobin, lipoproteins b by agarose gel electrophoresis. Demonstration of DNA isolation, Blood RNA isolation, Gel electrophoresis, PCR, RT-PCR, and DNA sequencer. Karyotyping, Isolation of Mutants.

Unit-V
Psychologygical tests in employee selection (test students with some framed questionaire). Problems faced during interview (role play) – employee training (role play)

References
1. Sambrook J and Russell DW, (2001).  Molecular cloning – A laboratory manual, 3rd edition, Vol. I – III, Cold Spring Laboratory Press, New York.

2. Ausubel FM, Brent R, Kingston RE, Moore DD, Seidman JG, Smith JA and Struhl K,(1994).Current protocols in molecular biology,Vol.1& 2. John Wicey & Sons Inc.

3. Praful.B. Godkar, et al., (1996). Textbook of Medical Laboratory Technology, 2nd edition, Bhalani 
Publication House
4. Kanai Mukherjee, (2000). Medical Laboratory Technology, Volume – I, II, III, Tata McGraw Hill
5. Khanka, S.S. (2003). Human Resource management, S.Chand & Co. Ltd., New Delhi.
6. Harper’s textbook of Biochemistry

7. Principles of Biochemistry by Lehninger

♣♣♣♣♣♣♣♣♣♣
III YEAR – VI SEMESTER

COURSE CODE: 5BMC3E1
ELECTIVE COURSE III (A) – HOSPITAL MANAGEMENT
Unit I

Principles of Hospital Management:- Role of Administrator – Hospital planning – Organization of O.P & I.P., Ancillary services, Emergency services, Operation theaters. Management of nursing services, Paramedical Staff, Hospital statistics, Evaluation of patient care, Resource mobilization, Public Relations in Hospital.

Unit II

Human Resource Management:- Manpower planning – Recruitment procedures – Training and Development, Educational institutions and consultants – Principles and methods of executive development programmes – Performance appraisals, Job satisfaction.

Unit III

Inventory management:- Need for adopting materials management concept, Norms for inventory, Inventory carrying cost, Understocking, Overstocking – ABC analysis – Inventory reports – Materials handling, Store keeping and warehousing management method, tube method, Rh typing, Forward and Reverse grouping techniques, Cross matching (Major and Minor types), Separation of Blood components, Coombs test

Unit IV

Social responsibilities of management:- Management and society, culture and management, management ethics, social objectives and responsibilities of management, corporate social responsibility – hospitals and social responsibility

Unit V

Screening Test:- HbsAg, HCV, HIV (ELISA, Western Blot tests), TPHA (Treponema pallidum haemagglutination), malarial parasites.

References
1. Henry, Bernard, J., Sanford, T and Davidson, (2002). Clinical diagnosis and Management, laboratory methods. W.B. Saunders, New York.

2. Gradwohls, (2000). Clinical Laboratory Methods and Diagnosis, M.D.B.I. Publications, New Delhi.

3. Richard R, (1989). Clinical Laboratory Medicine, Medical Publi, Chicago.

4. Williams and J. William, (1990). Haematology. Mc Graw Hill, New York.

♣♣♣♣♣♣♣♣♣♣
III YEAR – VI SEMESTER

COURSE CODE: 5BMC3E2
ELECTIVE COURSE III (B) – MICROBIAL CONTROL MEASURE
Unit I

Control of Microorganisms

1. Definition of terms – sterilization, disinfectant, antiseptic, sanitizer, germicide,        

           microbio Cidal agents, micro biostatic agents and antimicrobial agent.

2. Evaluation antimicrobial chime agents – Tube dilution and agar plate techniques – 
           wellmethod and disk plate method.

Unit II

Physical methods of control: Principle, construction and application sterilization, Boiling, Pasteurization, Fractional sterilization – Tyhdamization and Moist heat under pressure autoclave. Dry heat sterilization– Incineration and hot air oven. Filtration – Diatomaceous earth filter, seitz filter, membrane filter and laminar air flows, Radiation – Ionizing radiation y-rays and non-ionizing radiation – UV-rays.

Unit III

Chemical methods: Alcohol, aldehydes, phenols, halogen, metallic salts, Quaternary ammonium compound and sterilizing gases as antimicrobial agents. Selection of a chemical agent for practical applications. Room sterilization – fumigation

Unit IV

 Antibiotics and other chemotherapeutic agents

1. Definition and classification of antibiotics. 

2. Characteristics of antibiotics that qualify them as chemotherapeutic agents 1 hour
3. Antimicrobial spectrum of antibiotics and mode of action of the following antibiotics

a) Antibacterial – Penicillins, Cephalosporins, Bacitracin, Polymyxins, Streptomycin,  

      chloramphenicoles, tetracyclines and Vancomycin

b) Antifungal – Nystatin and cyclohexamide

c) Antiviral – Acrucloguanosine (nucleoside)

d) Synthetic Chemotherapeutic agents – Nalidixic acid 

4. Development of Resistance to antibiotics – a brief account.

Unit V

Factors influencing the effectiveness of control methods, Size of microbial population, Exposure time of the agent, Effect of concentration, temperature & Ph, Protective features of the microbes – (cyst, porin, spores, cell wall). Interactions & protective features afforded by the environment: (sewage is rich in organics – polio virus protected, Disinfecting in hospitals- selection of resistance, Lipids & fats in dairy industry – protect spoilage microbes).

References
1. Deepak Kumar (2001) Diseases and Medicines in India: A Historical Overview. Tulika, New Delhi.

2. Turk & Turk. Text Book of Social and Preventive Medicine

3. Elementary microbiology by H.A. Modi
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