SYLLABUS
WEST BENGAL UNIVERSITY OF HEALTH SCIENCES
Course:-  BSc. in Medical Laboratory Technology (B M L T)

FIRST YEAR
PAPER-101 
BASIC ANATOMY & PHYSIOLOGY, BIOCHEMISTRY
THEORY

Anatomy

1. Introduction to basic Anatomy 

a) Cell – structure & function 

b) Tissue 

           -Epithelium

           -Connective

           -Muscular

           -Nervous
2. Basic Features of 

a) Cardiovascular & circulatory system

b) Respiratory system

c) Digestive system

d) Human endocrine system

e) Genitourinary system (Male & Female)
f) Lymphatic system

g) Human musculoskeletal system

h) Nervous system
Physiology

1) Structure & function of cell of human body 

2) Blood

a) Blood components

b) Immunoglobulin and its importance

3) Cardiovascular system     

            Heart rate, Cardiac output, blood pressure, Hypertension, palpation of radial pulse

4) Gastrointestinal system

            Process of digestion in various parts

5) Endocrinology

a) List of Endocrine Glands 

b) Hormones their secretion and function (in brief)

6) Excretion system

a) Structure of nephron
b) Urine formation 

c) Skin –Function & Structure 

.
BIOCHEMISTRY
1. Chemistry of carbohydrates & metabolism-

Glycogenesis & Glycolysis, Citric acid cycle & its significance, HMP shunt & Gluconeogenesis, regulation of blood glucose level, Heyperglycaemia and Hypoglycaemia 

2. Amino acids -Definition, classification, essential & nonessentials amino acids.

3. Proteins & their metabolism 

Introduction, definition, classification, biochemical importance, Transamination, transmethylation, urea synthesis, Ammonia formation & transport, Urea cycle& its metabolic disorder, Creatinine, Proteinuria 

4. Lipid & their metabolism

Introduction, definition, classification, biochemical importance, essential fatty acids and their metabolism, fatty acids oxidation ,ketosis, cholesterol & Lipoproteins in the blood composition & their relation to Atherosclerosis.

5. Enzymes

Diagnostic value of serum enzyme-

Creatinine kinase, Alkaline phosphatase, Acid phosphatase, LDH, SGOT, SGPT, Amylase, Lipase, Carbonic anhydrase etc

6. Acid base balance concepts & disorders

pH, Buffers, Acidosis , Alkalosis

7. Electrolytes  : Sodium & Potassium metabolism & their clinical significance 
8. Bioenergetics: Basic idea of Thermodynamics (Gibbs free energy, entropy related to biological system).  Energy rich Biological compounds.
PRACTICAL TO PAPER-101
1. The learning of Anatomy is by demonstration only through dissected parts/slides/models and charts.

2. Demonstration of skeleton-articulated and disarticulated through models.

3. Measurement of pulse, blood pressure, radial pulse
4. Auscultation of normal heart sound (1st & 2nd heart sounds by means of stethoscope).
5. Demonstration of apparatus-

· Sphygmomanometer

· Stethoscope 

6. Examination of respiratory system
7. Preparation of solution, calculation of mol. Weight & equivalent weight, preparation of normal solutions, percent solutions & reagents, dilution techniques.

8. Qualitative analysis, identification of carbohydrate, protein.  

PAPER-102 
General Lab Methodology and Biological Chemistry
THEORY

GENERAL LAB METHODOLOGY
1) Knowledge of lab organization, reporting and recording procedures.

2) Ethics of laboratory practice; confidentiality of reports. Medico legal accepts of record keeping 

3) Method of collection transport, packing and storing of specimens, the concept of pre analytical , analytical and post analytical .
4) Importance of labelling and identification.

5) Preparation of solutions. 

6) Laboratory glassware and its uses.

7) Concept of universal precautions, biohazard.

8) Handling of waste ,waste segregation and management including disposal. 

9) Laboratory accidents, prevention first aid. 

10) Stores supplies, indenting shelf life grades of chemicals.

11) Different types of blood samples

12) Anticoagulants, mechanism of action and uses. 
BIOLOGICAL CHEMISTRY
An Overview of Cells : Overview of prokaryotic and eukaryotic cells, cell size and shape, 

Composition of Cells: Plasma membrane, Nucleus, Mitochondria, Chloroplasts, Peroxisomes, Lysosomes, Endoplasmic Reticulum. 
Carbohydrates: Structural aspects - Introduction & Occurrence, Classification of Mono-, Di- and Polysaccharides, Reducing & Non-reducing Sugars, Constitution of Glucose & Fructose, Osazone formation, Pyranose & Furanose forms, Determination of ring size, Inter-conversion of mono-saccharides.

Lipids : Structural aspects - General introduction, Classification & Structure of Simple & Compound lipids, Properties of Lipid aggregates (elementary idea), Biological membrane, Membrane protein - structural aspects, Lipoproteins (elementary idea).?
Proteins : Structural aspects - General introduction, Classification & General characteristics, Structure of Primary, Secondary, Tertiary & Quaternary proteins (elementary idea), D- & D- chains of proteins (elementary idea), Classification of Amino acids. ?
Nucleic acid: Structural aspects - Components of DNA and RNA, Nucleosides & Nucleotides (introduction, structure & bonding), Double helical structure of DNA (Watson - Crick Model), various forms of DNA.

Enzyme - An introduction to enzyme; How enzyme works; Reaction rate; Thermodynamic definitions; Principles of catalytic power and specificity of enzymes; Overview of Enzyme kinetics .
Vitamins: Fat soluble & water soluble vitamins; daily requirements, physiological functions and diseases of vitamin deficiency. Classifications (metabolite derived/vitamin derived) function of various types.

PRACTICAL TO PAPER- 102
1. Phlebotomy and collection of blood samples 

2. Preparation of Solutions, Calculation of molecular weight and Equivalent weight.

3. Preparation of Normal, molar and Percent solutions. Dilution techniques.

4. Titration of simple acid-base and calculation of normality.

5. Measurement of hydrogen ion concentration

6.  Microscopic measurements, micrometer (ocular and stage haemocytometer)

7. Preparation of stains.
8. Preparation & Identification of culture media.
PAPER-103
 PATHOLOGY and MICROBIOLOGY
THEORY

PATHOLOGY
Introduction: Basic definitions and familiarizing with the terms used in pathology.

Cellular Adaptations, Cell Injury and Cell Death: Causes and mechanisms of cell injury, reversible and irreversible injury, Necrosis, Apoptosis, Hyperplasia, Hypertrophy, Atrophy, Metaplasia

Acute and Chronic Inflammation: General features of inflammation: Acute Inflammation. Chronic Inflammation with examples, Systemic effects of Inflammation  

Tissue Renewal and Repair, Healing and Fibrosis: General features.

Hemodynamic Disorders: Edema, hyperemia, congestion, hemorrhage, hemostasis and thrombosis, Embolism, Infarction and shock.

Etiology, pathogenesis, clinical symptoms and Lab diagnosis of Following Diseases: Tuberculosis, Diabetes, Jaundice, Anemia, Myocardial Infarction, Hypo thyroidism and hyper thyroidism.
MICROBIOLOGY

History of Microbiology and Classification: 
History of microbiology, Discovery of microorganisms. 
General characteristics and classification of bacteria and fungi.
Overview of Virology: Structure and classification of Viruses , Phages, Viriods, Mycoplasma 
Microbial Cells - fine structure and function: Size, shape and arrangement of bacterial cells. 
Cell membrane, cell wall peptidoglycan structure, Gram +ve and Gram –ve cell wall, 
Capsule, flagella and movement,
 Bacterial endospore.

Microbial Nutrition, Growth and control of Microorganisms by physical and 

chemical methods : Common nutrient requirements: requirements for C, H, O, N, P and S. Nutritional types of microorganisms, growth factors, culture media- synthetic and complex, types of media; isolation of pure cultures, growth curves, mean growth rate constant, generation time; general concept of effect of environmental factors on growth of microbes; sterilization and disinfection; activity, chemical agents (phenolics, halogens, heavy water, sterilization gases).

Microbial Genetics: bacterial plasmid-fertility factor, col plasmid; bacterial conjugation- (Hfr, F′, F+ X F-), transformation, transduction (generalized).  

Sterilization and Disinfection: Principles and use of equipments of sterilization namely Hot Air oven, Autoclave and serum Inspissator. Pasteurization, Antiseptic and disinfectants.

PRACTICAL

      1. Collection of Blood / Anti-Coagulants / Romanowsky’s Stain.

      2. TC, DC, ESR, Hb% / Normal values.

      3. Peripheral Smear – Staining / Reorganization of Cells for DLC/M.P/Microfilari
      4. PCV determination
     5. Urine Examination R/E
     6. Stool examination. (Routine)
     7. Presence of microorganisms in environment, Sampling and quantification of microorganisms in air, soil and water.

     8. Isolation of bacteria [Streak plate, spread plate, pour plate, serial dilution.]

     9. Identification of microorganisms from the habitats [sampling staining, differential           

         Staining, acid fast staining, capsule staining, spore staining and motility]

    10. Observation of morphology – shape and arrangement

    11. Methods of inoculation of different microbes in selective media.

. 

PAPER-104 
MEDIACL LAB FUNDAMENTALS

THEORY

Microscopy - Light microscopy, Bright & Dark Field microscopy, Fluorescence microscopy, Phase Contrast microscopy, Concept of Electron Microscopy
Centrifugation - Basic Principle of Centrifugation, Instrumentation of Ultracentrifuge (Preparative, Analytical), Factors affecting Sedimentation velocity, Standard Sedimentation Coefficient, Centrifugation of associating systems, Rate -Zonal Centrifugation, sedimentation equilibrium Centrifugation.
Incubators / Water baths / Shaker / Weighting Balance/Autoclave
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).
Spectroscopy & Colorimetry  .
Autoanalyzers, pH meter (Principle and application) 
Fundamentals Of computer:-Components of digital computers and functions (input unit, processing unit, output unit & Storage unit)

Basic concept of Hardware & software. Relationship between hardware & software. Types of Software.

Data Communication & Computer network:- Concept of Data Communications, transmission Modes ( Simplex, Half Duplex, Full Duplex, Serial, parallel)

Network concept, Types:- LAN,MAN,WAN(Concept only), Various Topologies: Bus,Star,Ring,Mesh,Tree

Database Management system:- Concept of Database Management system, Important terms of Database (Entity, Attribute, Primary Key, Candidate key, Referential integrity, Table, Views, Data dictionary  ) 

Introduction to Internet:- Meaning of internet, Concept of internet , intranet & Extranet, IP Address (Concept only),URL, DNS,Internet Protocols- TCP/IP,UDP,FTP (Concept only),Electronic Mail.
PRACTICAL
1. Microscopy – Light microscope: principles, parts & function, operation.
2. Preparation of Microbial media ( for bacteria, yeast, mold, algae, protozoa)
3. Sterilization: Principles & operations – Autoclave, Hot air oven, Filtration, Laminar Air Flow / Safety cabinet.
4. Principles & operations of Incubators & shakers
5. Principles & operations of Centrifuge
6. Principles & operations pH meter
7. Principles & operations of Colorimeter
8. Principles & operations Spectrophotometer
9. Validity of Lambert's Beer's law

10. Weighing of chemicals and preparation of solutions
11. Preparation of cleaning solution for glassware, cleaning glassware drying and sterilization.

12. Pipettes types , cleaning, sterilization ,uses ,calibration 

2ND YEAR
BSc. in Medical Laboratory Technology (B M L T)
P-201 Histopathology and Cyto technology

THEORY

HISTOPATHOLOGY 

1) Introduction to histopathological techniques 

2) Receiving of specimens

3) Fixation 
4) Step of tissue processing and embedding 

5) Section cutting 

6) Mounting and staining & dyes 

7) Theory of Hematoxyline & Eosine staining
8) Reticulin stain & its uses 

9) Van gieson’s stain 

10) Pearl’s stain 
11) PAS stain
CYTOTEHNOLOGY
1) Preparation of smear in fine needle aspiration cytology

2) Fixation of smears

3) MGG stain / Leishman-Giemsa staining
4) Pap staining & identification of cells in that stain 

PRACTICAL
1. Embedding & preparation of blocks 

2. Section cutting, use& care of microtome 

3. Stain preparation  

4. Hematoxyline & Eosine staining

5. PAS staining, principle & uses.

6. Reticulin 

7. Van Gieson 

8. Pearl stain 

9. AFB staining (TB & Leprosy) in smear / tissue section
10. MGG Stain/Leishman-Giemsa staining.
P-202 Medical Microbiology, Entomology & Parasitology

THEORY

MICROBIOLOGY 
Normal flora of various sites in human body
       Aerobic spore bearers
       Staphylococcus  
       Streptococcus  
       Pneumococcus 
       Neisseira  
       Corynebacterium  
       Mycobterium 
      Clostridium 
       Escherichia 
       Klebsiella
      Salmonella 
      Proteus 
      Pseudomonas 
      Vibrio 
      Spirochaetes 
      Rickettsiae

Study of medically important fungi – 
                Candida, 
                Cryptococcus, 
                Aspergillus, 
                Dermatophytes
                Histoplasma

Virology-
          General characters &classification of Viruses, Bacteriophages, Retro Viruses-HIV, Hepatitis virus, Pox virus, chemotherapy of viral disease 

Microscopy in microbiology 
PARASITOLOGY 

Definition-Parasitism , Host , Vectors etc , Classification, Protozoa-general, pathogenic and non pathogenic protozoa, Nemathelminths /Round worms(Nematoda ),phylum platyhelminsths –class-Cestoda,class-Trematoda,Lab diagnosis of parasitic infection.

MEDICAL ENTOMOLOGY
1) General idea with terminologies, arthropde borne disease,Vector borne diseases, mosquito transmitted disease, house fly transmitted disease , filariasis, Amoebiosis, Giardiasis, Leishmaniasis. 
2) Sterilization & disinfection 

PRACTICALS

1. Laboratory study of bacteria :-Hanging drop preparation, simple stain & special stain & their biochemical tests.(Catalase, Coagulase, Oxidase)
2. Cultivation of bacteria, Identification through biochemical / Serological tests (IMVIC, Urease etc.)
3. Antibiotic sensitivity test

4. Coliform test 

5. MIC test 

6. Albert staining 
7. Mycological culture media preparation & study

8. Germ tube test 

9. KOH preparation 

10. LCB mount 

11. Isolation & Identification of bacteria (Pure culture)
12. Collection, Preparation and identification of haemoparasites
13. Pathogenic parasites examination of clinical specimens

14. Whole mount preparation of different disease causing arthropods. 

P-203 HAEMATOLOGY, CLINICAL PATHOLOGY
THEORY

1) Overview of haematopoiesis

2) Regulation of erythrocyte production, distribution, morphology, kinetics of haemoglobin 

3) Synthesis, structure function, normal and abnormal Hb.

4) Anaemias-classification and approach to diagnosis and diagnostic test.

5) Polycythemias 

6) WBC production, distribution, morphology
7) Platelet-production, distribution, morphology
8) Quantitative and qualitative abnormalities and acquired disorders of platelets.

9) Introduction to automation in haematology, Principle, advantages, cautions, basic interpretation of histogram 

10) Composition of urine, collection & preservation, change in relation to various diseases 

11) Use of different types of dip sticks

12) Cavity fluids-transudate , exudates& abnormalities in disease state 

13) Semen analysis 

14) Chemical  examination of stools including blood 

PRACTICAL
1. Preparation & examination of thin, thick & wet blood films 

2. Staining of blood smears by Romanawsky stains 

3. Supravital staining & reticulocyte count 

4. Bone marrow smears & staining 

5. Iron stain in bone marrow
6. Recognizing & reporting of blood pictures, normal and abnormal

7. Methods of measuring haemoglobin 

8. Total RBC,WBC ,Platelet count 

9. Recognition of blood parasites Packed cell volume, erythrocyte sedimentation rate & other red cell indicators
10. Investigation of haemolytic anaemia including osmotic fragility, alkali denaturation , sickle cell preparation 
11. LE cell preparation 

12. Determination of BT & CT
13. Clot retraction test
P-204 CLINICAL BIOCHEMISTRY
THEORY

1) Carbohydrates, digestion & absorption, metabolism of glucose, glycolysis, glycogen formation & breakdown, glycogen storage disease, maintenance of blood sugar levels hormonal influence, diabetes mellitus, interconvertion of monosaccharides 

2) Digestion of proteins, urea synthesis,creatine synthesis & degradation ,transamination ,metabolism of amino acids

3) Lipids-digestion & absorption of lipids, synthesis  of fatty acids, oxidation of fatty acids, cholesterol synthesis , introduction to eicasanoid,prostaglandins.

4) Mineral metabolism: regulation of blood level; consequences of excess and deficiency of calcium, phosphate and iron.

5) Electrophoresis of serum, urine and CSF 

6) Usefulness in diagnosis, different patterns observed and function of acute phase reactants.

7) General idea about preparation of serum specimen, protein free filtrate & burine for biochemical analysis, techniques used in biochemical estimation 

8) Principles, instrumentation & application of autoanalyser 

9) Enzymes & isoenzymes of clinical importance 

10) General idea about renal function test, liver function test, thyroid function test 

11) Concept of water & electrolyte balance 

12) Urine analysis & its clinical significance 

13) Study on determination and clinical correlation of –

         Blood sugar 
 Total protein , Albumin, Globulin

 Urea
Creatinin

Uric acid 
Cholesterol 
Triglycerides 

Bilirubin
PRACTICAL

1. Qualitative estimation of chemicals in Urine
2.   Estimation of 
 Haemoglobin 
 Glucose

 Urea

 Cholesterol

 Uric acid

 Albumin and Globulin etc in blood
3. Estimation of Amylase, Lipase in Pancreatitis 
4. Quantitative Assay of immunoglobulin in Plasma.

5. Estimation of Foetal haemoglobin by Alkali denaturation techniques

6. ELISA test.
BSc. in Medical Laboratory Technology (B M L T)
3RD YEAR
P-301  CLINICAL IMMUNOLOGY & ENDOCRINOLOGY
THEORY

1. Introduction of cells and organs of the immune system.
2. Types of immunity – cellular, humoral, active, passive, natural and acquired immunity
3. Overview of Antigen & Adjuvant. Types, structure and specific functions of different immunoglobulin.

4. Antigen – Antibody reactions, Agglutination, Precipitation reactions

5. Immunodiffusion techniques.

6. Major histocompatibility complex – different types and functions. Organ transplantation (overview).

7. Immunodeficiency diseases (overview with special reference to AIDS). Hypersensitivity reactions, serological reactions
8. General idea about Hormones-classification, types, action & regulation, important related disorders & hormonal assay.

9. Hormones: Role of biologically important hormones, pituitary hormones, thyroid, adrenal cortex and medulla and sex hormones. Mechanism of control disease and biochemical tests for under and over production. 

10. Hormonal Assay (ELISA, RIA)
PRACTICAL

1) Immunological tests for pregnancy.

2) Montouxe test.

3) ELISA test. 
4) Immuno chromatographic devices for HIV/HCV/HBs Ag etc
5) VDRL/ RPR Test, 
6) Widal Test, Brucella agglutination & preparation, RA factor, CRP, ASO titre.
7)  Assay of T3/T4/TSH/LH/FSH/Insulin/Glucagon/ Estrogens/ Progesterone/Prolactin hormones/ in blood by ELISA Technique (At least any two tests).

P-302 BLOOD BANK & BLOOD TRANSFUSION, QUALITY CONTROL & QUALITY ASSURANCE
BLOOD BANKING & BLOOD TRANSFUSION
1. COLLECTION AND HANDLING OF BLOOD: Standardise procedure, Phlebotomy tray, Blood Film preparation, Differences between capillary and venous Blood, Anticoagulant used.

2. Storage of Blood and its transportation, effects of storage on Blood count and Blood                          morphology. 

3. Principle of Blood grouping, false positive and false negative reaction, Coomb’s test/ Du test
4. Laboratory aspects of Blood Transfusion in total or in fractionated components, Cross matching. 
5. Mandatory blood tests in blood banking with donor’s blood. 
    6.     Apharesis: An Overview
   7.     Disorders of mismatched Blood Transfusion, General idea about Blood Transfusion related diseases.

8.        Wastage of blood units -possibilities

AUTOMATION ,QUALITY CONTROL & QUALITY ASSURANCE
1. Introduction to quality assurance.

2. Requirements of quality control programme - Organization, quality manual, work instruction, 

3. Purchasing services and suppliers, service to the patients, control of records, internal audit programme.

4. Quality control measurement- Accuracy, precession, reliability, pre and post analytical Variables. 

5. Mean, Median, Mode, Standard deviation, Normal distribution curve and Laboratory result correlation. 

6. Quality control of culture media and quality control of staining techniques.
7. Introduction to Automation in haematology-principle, advantages, cautions, basic interpretation of histograms.
ORGANIZATION AND MANAGEMENT OF LABORATORY
1. General laboratory practice.

2. Universal precaution.

3. Disposal of laboratory waste.

4. Specimen collection & handling.

5. Knowledge of first aid in laboratory accident.

6. Management of occupational exposures.

7. Maintenance and handling of useful laboratory equipments.

BIOETHICS, BIO SAFETY, AND REGULATION IN INDIA
1. Modes of exposure of blood, bone, pathogen in laboratory, bio safety procedure.

2. Universal bio safety precautions, External quality assurance.

3. Bio safety guidelines for diagnostic and research laboratories.

4. Concepts, principle and elements of bioethics, ethical principles relevant to medical practice, The doctor patient relationship, moral dilemma.

5. Regulatory bodies concerned with bio safety and bioethics

PRACTICAL

1. Training at blood bank and submission of report and Discussion
2. ABO blood grouping and Rh typing

3. Coombs test

4. Cross matching

5. Reverse grouping

6. Detection of Immune antibodies.

7. Interpretation of histograms

P-303  SPECIAL METHODS IN HISTOPATHOLOGY ,CYTOLOGY , HAEMATOLOGY & MICROBIOLOGY
1. Theory of Immunohistochemistry

2. Frozen section
3. Methods of decalcification
4. Isolation of human DNA& RNA
5. Museum keeping
6. Principle of exfoliative cytology
7. Papanicolaou staining,principles &uses in vaginal smear
8. Fluid cytology Imprint cytology,scrape &brush cytology
9. Classification & Lab. Diagnosis of Leukemias
10. Supravital staining & Reticulocyte count
11. Absolute eosinophil count
12. P Time,APTT
13. Peroxidase stain(MPO/Sudan Black)
14. Hb electrophoresis
15. AFB culture
16. Water Bacteriology
17. Monoclonal antibody production

                                                      PRACTICAL

1. Pap staining
2. Reticulocytte count

3. Peroxidase stain

4. Supravital stain

5. Identification of abnormal cells in PBS

6. Preparation of smear from fluid 

7. Estimation of P time

8. Preparation of LJ medium

9. Bacteriological analysis of water for faecal coliforms.
10. Drawing of blood from animals.

                                     ------------xxxxxx------------

