I YEAR – I SEMESTER
COURSE CODE: 5BMCA1
ALLIED COURSE I – CELL BIOLOGY

Unit - I

Cell as a basic unit of living systems: The cell theory. Broad and detailed classification of cell types within an organism. Cell, tissue, organ and organism and different levels of organization of otherwise genetically similar cells. 

Unit  - II

Structure and function of cell organelles; Ultrastructure of cell membrane, cytosol, golgi bodies, endoplasmic reticulum (rough and smooth), ribosomes. Cytoskeletal structures (actin, microtubules etc.) 
Unit - III

Mitochondria, chloroplasts, lysosomes, peroxisomes. Nucleus (nuclear membrane, nucleoplasm, nucleolus, chromatin)

Unit - IV

Cell division and Cell cycle. Cell synchrony and its applications. Anomalies in Cell Division

Unit - V

Cell to cell interaction. Cell locomotion. Muscle and Nerve cells. Cell senescence and death Cell differentiation.

References

1. Alberts, B. Johnson, A. Lewis, J. Raff, M. Roberts K., (2002). Molecular Biology of the Cell, 4th edition, Garland Publishing (Taylor & Francis Group), New York. 

2. Lewin, B.  (2004). Genes VIII, Pearson Prentice Hall. 

3. Harvey Lodish, (2004). Molecular Cell Biology, 5th edition, W.H.Freeman and Company, New York. 

4. Geoffrey Cooper M, Robert E. Hausman, The Cell: A Molecular Approach, 4th edition, ASM Press, Washington D.C. & Sinauer Associates, Inc, Massachusetts. 

5. Karp, G.Harris, D, (1999). Cell and Molecular Biology – Concepts and Experiments, 2nd edition, John Wiley & Sons, New York. 

6. De Roberties, E.D.P. and De Roberties, (1995). Cell and Molecular Biology, 8th edition, Waverly Pvt. Ltd., New Delhi. 

♣♣♣♣♣♣♣♣♣♣
I YEAR – II SEMESTER

COURSE CODE: 5BMCA2
ALLIED COURSE II – BODY FLUID ANALYSIS & CLINICAL TEST REPORTING

Unit - I

Physical properties of body fluids:- Body fluid compartments, Solutes in body fluid, Clinical abnormalities of fluid volume regulation
Unit - II

Amniotic fluid:- Formation and function of amniotic fluid, Chemical composition, Collection, Testing – Alpha fetoprotein, Acetyl cholinesterase, Neural tube defects, Chromosomal abnormalities, Haemolytic disease of newborn, Gestation age, Fetal maturation.
Unit - III

Cerebrospinal fluid:- Formation, Specimen collection, Causes of CSF pressure changes, Gross examination, Chemical analysis, Microbiologic examination, Immunologic tests, Cytological examination and clinical correlation and other fluid such as Serous fluid, Synovial fluid.

Unit  - IV

Components of the blood (Plasma and Cellular elements) and their functions, Mechanism of coagulation of blood, Coagulation system, Haemogram ,Calculations of Anaemia using MCH, MCV & MCHC, Special Haematological tests: Osmotic fragility – Heinz body preparation, Blood parasites – Lupus Erythematosus (LE) Cell preparation.
Unit - V

Laboratory that perform Low complexity tests: Principle, reporting – techniques, Laboratory that perform moderate complexity Tests: Principle, reporting – techniques, Laboratory that perform high complexity tests: Principle, reporting techniques

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

♣♣♣♣♣♣♣♣♣♣
I YEAR – I/II SEMESTER

COURSE CODE: 5BMCAP1
ALLIED PRACTICAL I – LAB IN CELL BIOLOGY, BODY FLUID ANALYSIS &CLINICAL TEST REPORTING
CELL BIOLOGY
Unit - I
Separation of cells using sedimentation and velocity Centrifugation. Pinocytosis, osmosis. Study of subcellular organelle. Isolation of nuclei from rat liver.  

Unit - II
Study of various stages of mitosis and meiosis using cytological preparation of Onion root tips. Isolation of Mitochondria from Cauliflower. Observation of Drosophila – wild type and mutant UV survival curve  

BODY FLUID ANALYSIS & CLINICAL TEST
Unit - III
(Demonstration)

Physical, Chemical and Microscopic Examination of Urine: Color, Clarity, Specific Gravity, Odor, Protein, Glucose, Ketones, Blood, Bilirubin, Urobilinogen, Nitrite, Leukocyte Esterase. Urine Sediment, Sediment Examination Techniques, Sediment Stain Blood. Bilrubin, Urobilinogen, Nitrite, Leukocyte, Esterase Preparation and Examination 

Unit - IV
(Demonstration)
Cerebrospinal Fluid – Appearance, Cell Count: total cell count, differential cell count.   Synovial Fluid: Appearance and Viscosity, Cell counts, Differential Counts, Crystal Identification, Chemistry tests, Microbiology test. Fecal Analysis: Macroscopic Screening, Microscopic Exam, Chemical Testing.

Unit - V
(Demonstration)

Amniotic Fluid: Specimen Collection, Color and Appearance, Tests for Fetal Distress Tests for Fetal Maturity. Clinical test report: How to write a clinical test report with one example (blood test and urine test report)
References
1. Verma, P. S. and V. K. Agrawal. (2004). Cell Biology, Genetics, Molecular Biology, Evolution and Ecology. S. Chand & Company Ltd., New Delhi.

2. E. Eugene Williams (2008). Laboratory Manual for Cell Biology, Laboratory Preparation Guide.

3. Tortora, G.S., Grabowski, S.R., (1996). Principles of Anatomy & Physiology, 8th edition, Harper Collins, New York..

4. Guyton & Hall., (2000). Textbook of Medical Physiology, 10th edition, Elseiner, New

5. Delhi.

6. June H.Cella, (2004).  Juanita Watson, Manual of Laboratory Tests,  Aitbs Publishers,

7. New Delhi.

8. Elkinton & Danowski, (2002). The Body Fluids, Williams & Wilkins, Baltimore

♣♣♣♣♣♣♣♣♣♣
II YEAR – IV SEMESTER

COURSE CODE: 5BMCA3
ALLIED COURSE III – HUMAN ANATOMY 

Unit - I

Anatomy of digestive and respiratory system -organs with functions Intestine, stomach, liver, lungs. and alveoli Circulatory system: heart ,blood vessels and its functions, conduction of Heart beat.

Unit - II

Introduction to Anatomy of Upper Limb, lower limb with functions;  Structure of muscles, bones and joints 
Unit - III

Anatomy of abdominal wall and pelvis- , spleen, kidney, ureter, supra-renal gland – bladder

Unit - IV

Anatomy of Endocrine and exocrine glands,-Adrenal gland ,Pancreas-Islets of Langerhans, Thyroid gland, Parathyroid gland, Thymus gland, Pituitary gland, Pineal body,

Unit - V 

Anatomy of reproductive system-Structure of uterus and fallopian tube, ovary, seminal vesicle, prostate, rectum, anal canal– external genitalia of male and female 

References

1. Moore, Keith, (1999). Clinically oriented Anatomy, 5th edition, Williams & Wilkins 

2. Richard L. Drake, (2005). Gray’s Anatomy for Students, Elsevier Churchill Livingstone.  

3. Richard S. Snell, (2004). Clinical Anatomy, Lippincott Williams & Wilkins.

4. Susan Standring (2005). Grays Anatomy, 39th edition, Elsevier Churchill Livingstone.

5. John, S. Lumley, (2002). Surface Anatomy, Churchill Livingstone.

6. Ahrahams, Peter H, (2003). Minn’s color Atlas of Human Anatomy, Mosby. 

♣♣♣♣♣♣♣♣♣♣
II YEAR – IV SEMESTER

COURSE CODE: 5BMCA4
ALLIED COURSE IV – HUMAN PATHOLOGY

Unit - I 

Introduction: Basic definitions and familiarizing with the terms used in pathology; Infectious Diseases: General principles of microbial pathogenesis, bacterial, fungal, parasitic and viral infections.

Unit - II 

Cellular Adaptations, Cell Injury and Cell Death: Causes and mechanisms of cell injury, reversible and irreversible injury, Necrosis, Apoptosis, subcellular and intracellular response, cellular ageing, cellular adaptations: Hyperplasia, Hypertrophy, Atrophy, Metaplasia.

Unit - III

Acute and Chronic Inflammation: General features of inflammation- Acute Inflammation Vascular Changes, cellular events, chemical mediators of inflammation, termination of acute inflammation. Outcome and morphological effects of acute inflammation. Chronic Inflammation with examples, Systemic effects of Inflammation.

Unit - IV

 Tissue Renewal and Repair, Healing and Fibrosis: Regeneration and its mechanism. Role of Extracellular Matrix, repair and its types and mechanisms wound healing, healing-scar formation and fibrosis. 

Unit - V  

Hemodynamic Disorders:  Edema, hyperemia, congestion, hemorrhage, hemostasis and thrombosis, Embolism, Infarction and shock. Applications of Pathology in understanding diseases - Diabetes, Asthma, Anemia, Myocardial Infarction, Jaundice, Tuberculosis, Schizophrenia, Parkinson, Infertility: Etiology, pathogenesis of the diseases, diagnosis and their clinical symptoms. 

References:
1. Robbins and Cotrans Pathologic Basis Of Disease, 7th Edition, Kumar, Abbas and Fausto, Elsevier Publication, 2004. 

2. General and Systematic Pathology, J.C.E. Underwood, 3rd Edition, Churchill Livingstone, 2004. 

3. Pathophysiology (A study guide), Lee-Ellen C.Copstead-Kirkhorn and Jacquelyn L.Banasik; 4th Edition, Saunders Publication, 2006. 

4. Robbins Basic Pathology, Kumar, Abbas, Fausto and Mitchell, 8th Edition, Elsevier Publication.

 ♣♣♣♣♣♣♣♣♣♣
II YEAR – III/IV SEMESTER

COURSE CODE: 5BMCAP2
ALLIED PRACTICAL II – LAB IN HUMAN ANATOMY & PATHOLOGY
Unit - I 

Study of human skeleton, Study of different systems with the help of charts and models: cardio vascular system, human brain, sensory organs.

Unit - II 

Recording of body temperature, pulse rate and blood pressure, basic understanding of Electrocardiogram – PQRST waves and their significance, Study of First aid box.

Unit - III (Demonstration)

Histopathology procedures – Haematology:- Bleeding time, Clotting time, PT, APTT, Determination of fetal hemoglobin, Osmotic fragility test, LE cell phenomenon Heinz body preparation, Demonstration of slides of various disorders of anemia and leukemia.
Unit - IV


Clinical pathology: Urine – collection, processing, physical, chemical and microscopic examination.

Unit - V

Collection, preservation and examination of stool. Sputum collection and microscopy. Examination of sputum for AFB.  

References

1. Kiran babu Tiwari, A practical Hand book of Microbial Genetics and Molecular Biology, Central Dept of Microbiology, Central Dept of Microbiology, Research lab for Biotechnology and Biochemistry (RLAB).

2. J.H. Miller, Experiments in Molecular Genetics, Laboratory Manuals/Handbooks, Harvard Society
3. Dunn, W. L., (1998). Handbook of Histopathological and Histochemical techniques, CFA Culling. 

4. Dacie, J. V., and S. M. Lewis (1984). Basic hematological 
techniques, 4th edition, Churchill, London. 

5. Aksoy, M., Dincol, K., Akgun, T., Erdem, S., and Dincol, G. (1971). Haematological effects of chronic benzene poisoning in 217 workers. Brit. J. indust. Med., 28,29 – 302.

6. Frances K. Widmann, (1969). Medical Laboratory Technology and Clinical Pathology, 2nd edition, WB Saunders Co. 
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