Syllabus for M.Sc. in
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	Course No.
	Title
	Credit

	
	Ist Semester

	

	Bio- 01
	Evolution and Genetics
	3

	Bio-02
	Biochemistry and Biophysics-I
	3

	Bio-03
	Molecular Cell Biology & Microbiology
	4

	Bio- 04
	Cell biology and fundamentals of Immunology
	2

	PHY-01
	Homeostasis
	4

	
	II Semester
	

	Bio- 04
	Basic Maths and Statistics and Computers for biologists
	2

	Bio-02
	Biochemistry and Biophysics-II
	2

	PHY-02
	Physiological Systems
	4

	PHY-03
	Nervous System, Sensory organ,
	4

	PHY-04
	Endocrine and Reproductive System
	4

	
	III Semester

	

	PHY-05
	Pathophysiology
	4

	PHY-06
	 Pharmacology
	4

	PHY-O7
	Ergonomics & Exercise Physiology
	4

	PHY-08
	Applied Physiology
	4

	
	IV Semester

	

	Phy-09
(ELECTIVE)
	Biomedical Engineering & Systems Biology

OR

Physiological             Therapeutics                                                
	4

	Phy-10
	Project & Seminar 
	12


PHY-01 

Homeostasis 

Definition of the control system: physical and physiological control system. Components of control system. Regulatory mechanism of control system and different feedbacks mechanisms in physiological system. 

Regulation of body temperature: interaction of different systems in body temperature regulation. 

Autonomic Control of the functions of the visceral organs. 

Regulation of ionic, osmotic and acid-base balance of the body fluid. Ionic balance,  

Neuroendocrine regulation, Endocrine regulation of metabolism, Role of steroid hormones on physiological system. 

Regulation of blood volume, Blood coagulation mechanism. 

Transport of gases and nutrients. 

Homeostatic regulation of blood cells development and cross-talks between immunocytes. Lymphatic system. 

Sensory system - from receptor to perception. 

Central control of gastrointestinal functions. 

PHY-02 

Physiological Systems 

Haematopoietic System & Immune System 

Erythrocytes development, haemoglobin, iron-ferritin-transferrin system. Erythropoietin. 

Leukocytes development, Blood antigen; Blood transfusion. 

Immunogenetics and Major Histocompatibility Complex, Complement, Evolution of immune system. 

Haematological & Immunological techniques. 

Respiratory System & Renal System 

Morphology of lung, Lung Mechanics, Physiological basis of lung function, Pulmonary circulation, PFT. 

Kidney function: Titrable acidity of urine with special reference to tubular protein exchange; Assessment of renal functions: Kidney perfusion techniques; Peritoneal dialysis, Artificial kidney, Non-excretory renal functions of kidney. 

Cardiovascular System 

Evolution of heart on comparative basis; Structure-function relationship; Electrical activity of heart and cardiac efficiency; Role of autonomic nervous system on heart; cardiovascular reflexes; Cardiac metabolism and the role of hormones; Coronary circulation, Electrocardiography, Echocardiography, Arthoscopy; Angiography. 

Gastrointestinal System 

Histomorphology of Gastrointestinal tract; Gastrointestinal hormones; Role of hepato-biliary systems in gastrointestinal functions; Hepatic circulation, Endoscopy. 

2nd Semester

PHY-03

Nervous System & Sensory Organ 

Nerve, Neurogenesis & Gliogenesis, Functions of astrocytes and microglia, Neuro-muscular junction, Muscle. 

Brain anatomy, Cerebral circulation, Blood-Brain-Barrier,  Neural stem cell and Neural Plasticity. 

Higher functions of cerebral cortex, Verbal and non-verbal communication, Cognition, Neurophysiology of learning, attention and memory. 

Neuronal basis of behavior. Neuroimmunology. 

Structure-activity relationship of cerebellum, Regulatory function of cerebellum with special reference to autonomic function, Neurophysiological basis of decerebrate rigidity and role of higher centers in the regulation of muscle tone, Thalamocortical projections and its influence on evoked cortical activity, Reflexes - Anaesthesia, startle reflexes. EEG and Brain waves, Sleep-wakefulness.  

Chemical senses- Taste, Olfaction; Visual sense; Auditory and Cutaneous sense.   

PHY-04

Endocrine and Reproductive System 

Chemistry of hormones, Mechanism of hormone actions, Autoimmune endocrine disorder, Non-conventional endocrine molecules in health & disease.

Embryology of gonads & the genital ducts, Sex determination, Structure and functions of testis and ovary,  Molecular mechanism of fertilisation, In vitro fertilization, Hormonal regulation of the onset of puberty, Mechanism of implantation, Hormonal regulation of pregnancy, parturition and lactation, Reproduction and senescence. Umbilical cord blood and stem cells in health & disease.  

3rd Semester

PHY-05

Pathophysiology  

Pathophysiology of different communicable and noncommunicable diseases associated with different system; differences between symptoms, syndrome and disease. 

Naturally occurring diseases of the small animals and domestic animals affecting humans
Anaemia; Thalassemia; Pathogenesis of thrombosis and purpura.

Immunecomplex, Inflammation, Allergy, Tissue Transplantation. 

Immunological defence against infectious diseases, Cancer, Autoimmunity, Leukemia; Lymphoma; Eosinophilia; Immuno-deficiency diseases (HIV etc). 

Pulmonary diseases like ventilation failure, asthma and COPD, alveolar fibrosis, pulmonary hypertension, Artificial ventilation and lung transplantation. 

Renal Diseases like Nephritis, Kidney stone, Renal failure. 

Stroke and Neurological disorders of brain - mechanism of development of Alzheimer’s, Parkinson’s disease and Epilepsy. Neuro-psychiatric diseases – Depression, bipolar disorder, Schizophrenia & psychosis.   

Cardiovascular diseases like Atherosclerosis, Ischemic heart disease, Myocardial infarction, Cardiac hypertrophy, Cardiac valve disorder. 

GI tract related diseases like Ulcer, Varices, Irritable Bowel Syndrome, Pancreatitis, Malabsorption and Diarrhoea.

Diseases of urinary sphincter. 

PHY-06

Pharmacology

Application of pharmacological principles in the management of diseases. The reactive groups, dose, mode of action and side effects (if any) of the following clinically important group of drugs: Analgesic, Anti-inflammatory, Anti-haemorrhagic, Iron chelators, Mucolytic, Bronchodilator, Anti-allergic, Sedatives, Anti-hypertensive, Anti-congestive, Diuretic, Anti-diuretic, Purgative, Hypolipidemic, Antibiotic, Antifungal, Antiprotozoal, Antihelminthic and Antiviral drugs. Management of hormonal diseases. Angiogenic and antiangiogenic drug. 

Metabolism of xenobiotics: Drug detoxifying enzymes; Bioavailability of drugs; LD50, ED50, Drug clearance,  Isolation, purification, and identification methods of drugs from natural sources; Medicinal chemistry; Alkaloid chemistry; Liposome as drug delivery agent; Bioassay of drugs; Use of microbes for synthesis of drugs; 

Drug design, Drug delivery, Drug stability, Drug metabolism, Pharmacokinetics and pharmacodynamics, Stages of drug development – up to clinical trials, Principles of toxicology, Mechanism of toxicity, Biotransformation of chemicals, Toxicity testing and toxicological risk assessment – Mutagenicity, Carcinogenicity, Teratogenicity, Functional assays, Exposure and disease, DNA adducts, Microarray techniques for toxicological prediction, Immunotoxicology, Chronopharmacology. 

PHY-07

Ergonomics & Exercise Physiology

Concept of work study; Concept of system design; Effect of man, machine and environment; Failure of system- accident; Management of systems; Ergonomics & safety: Application of ergonomics for the development of safety; Analysis of accident; Unsafe conditions; Mechanical protective devices; Personal protective device; Occupation health and safety norms; Anthropometry: Definition of anthropometry; Static & dynamic anthropometry; Application of anthropometry in design development.  

Hematological changes during graded muscular exercise; Oxygen consumption during grated exercise; Blood pressure, heart rate, ventilation, VE max, VO2 max at different state of breathing; Lactic acid concentration and O2 debt; Nutrition in sports and exercise; Cardio-respiratory changes in sedentary and trained persons during exercise; Concept of physical fitness; Physiological effects of doping/drug abuse.

PHY-08

Applied Physiology 

Chronobiology: The pineal gland; Photoperiodism, Influence of visible light upon living organism; Cellular mechanism of clock, zeitgebers, Synchronizer, Jet lag, shift-work, seasonal affective disorder; Human circadian rhythm and its mechanism of control - cellular and molecular mechanism, The SCN photic and non-photic entrainment pathways, Analytical approach towards the assessment of human biorhythms. 

Stress Physiology: Hypobaric and hyperbaric environment, extreme hot and cold environment, Altered G – force on human body, artificial gravity, zero gravity. 

Neuroendocrine system in stress. 

Oxidative stress 

Cellular response of stress and its molecular mechanism.  

Cardio-respiratory responses during high altitude acclimatization; haematopoietic system response to high altitude. 

Occupational Health Hazards and their Remedy: Introduction, Methods of evaluation and remedy, Occupational safety and health program. 

4th Semester

PHY-09 (ELECTIVE)

(I) Biomedical Engineering & Systems Biology

Instrument – X-ray; CT scan; Ultrasonography; MRI; Telemetry; BioMEMS.

Kinesiology – Structure of bones, tendons, ligament, muscles; Biomechanics; Contemporary topics in Biomedical Engineering and Regenerative Medicine.

Concept of biological systems, Philosophy and views in systems biology, Transcriptomics, Proteomics, Interpretation of large scale data, Linear correlation, Dynamical system, Spatio-temporal dynamics, Application of nonlinear finite difference equations, steady state, cycles and chaos. Differential equations with different inputs, time delay, Oscillators, Trajectories and flow, Poincare index, Use of matrix in biological system modeling, Control theory – Differences between Engineering and biological control system, Eigenvectors, feed-back system, Fuzzy logic, Fluid dynamical principles, Power spectrum analysis, Biochemical pathway modeling, Signal transduction pathway modeling, Action potential propagation modeling, Functional modeling of the physiological system, Problems of parametric estimation, chronobiology, disease modeling and application of stochastic methods in therapeutic designing. 

OR

(II) Physiological Therapeutics

Homeostasis and Disease, Identification of Disease states and trajectories - Preclinical, clinical and postclinical states, Management of pre and postclinical states, chronic and acute condition of disease, Application of  Genomics and Proteomics tools for Physiome Analysis, Analytical tools in understanding of Physiome Analysis.  

Role of medicine. Different modes of treating disease. physiological management and manupulation in shifting the disease trajectories. Importance of patients' counselling and Understanding of physiological discomforts in patients. 

Method of assessment of QoL and Cost effectiveness. Assessment for both Individual and to the Nation. 

Biological therapeutics – Vaccination, DNA based therapies, Antibody and protein based therapies, Cell based therapies. Role of microbes in maintenance of host homeostasis, microbe based therapies, Importance of long term Physiome analysis. Understanding of Laboratory Experimentation and its implication for the Tanslational Medicine. 

Exercise in preventing and curing of diseases and monitoring of associated physiological variables. 

Manipulation for Chiropractic health care, Rehabilitation guidelines for diseases. 

Physiological management at high altitude, physiological rehabilitation after exposure to cold and high temperature and burn. 

Nutrition and growth, Diet therapy, Dietary fibers, Importance of nutraceuticals and antioxidants, Physiological management of malnutrition and obesity.  

Physiological management in Pregnancy. 

Theories of Aging, Application of physiological principles for the management of Geriatric health problems. 

Occupational medicine. Occupational Health problems - disease diagnosis and its dynamics. Assessment of life style in understanding of disease remission. Impact of environmental pollutants and other physiological hazards in living and working environment. 

Physiological management of polycystic overy and recurrent spontaneous abortion. 

Complementary and Alternative Medicine (CAM) – Philosophy and Scientific basis of Homeopathy, Indian traditional medicines like Aurveda and Siddha, Concept of Integrative Medicine. Yoga in health and disease. Assessment procedure for CAM therapy. 

Application of Nonionizing radiation in the management of Pain and physiological discomforts. 

PHY-10

Project / Review & Seminar / Case Study
PRACTICALS

	Course No.
	Title
	Content

	
	
	1st Semester

	Bio- P01
	Evolution and Genetics
	Drosophila Genetics 

Microbial Genetics 

	Bio-P02
	Biochemistry and Biophysics-I
	Biochemistry 

	Bio-P03
	Molecular Cell Biology & Microbiology
	MCB 

Microbiology 

	Bio- P04
	Cell biology and fundamentals of Immunology
	

	PHY-P01
	Homeostasis
	Hematology, Histology



	
	
	2nd Semester

	Bio- 04
	Basic Maths and Statistics and Computers for biologists
	Practial

	Bio-02
	Biochemistry and Biophysics-II
	Practial

	PHY-02
	Physiological Systems
	Pulmonary function test

Clearance Test 
Electrocardiography 



	PHY-03
	Nervous System, Sensory organ
	Electroencephalography 



	PHY-04
	Endocrine and Reproductive System
	Hormone Assay 

	
	
	3rd Semester

	PHY-05
	Pathophysiology
	Animal handling


	PHY-06
	Pharmacology 
	Histopathology

	PHY-O7
	Ergonomics & Exercise Physiology, 
	Anthropometry, somatotyping and body composition etc.

	PHY-08
	Biomedical Engineering & Systems Biology
	

	
	
	4th Semester

	Phy-09
	Applied Physiology
	Experiments on pulse rate, respiratory rate and blood pressure in relation to chronobiology 

	Phy-10
	Project/Seminar / Review/Field Study
	-
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