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2. COURSE CONTENT

2.1. Title of course:
Bachelor of Science in Medical Biochemistry

2.2.  Objectives of course:

IY OF
The primary objective of this coq{se 1s to give studglﬁ's ¥ solid foundation in biochemical

processes in human belngs 15,!0 develop thcal techhieal and critical thinking skills

L.
and to make them sc1615"'}.f1ca11y lite as to contribute to the discipline after

graduation. -
- o
£

Specific 0bjective§ia}re:

JH;H‘J‘J'-

y
1. Acquisition of adeqtate t cal knowledge of foundation

in the basic medical Subjects.

o=

2. Aware of the principle und ation of a clinical laboratory.

3. Ability to do routi rocedures in Medical
Biochemistry laboratory practice.

4. Provide a good theoretical and practical education who plan to
work within the field of Medical Biochemistry.

5. Develop knowledge and skill in accordance with the society’s

demand in Medical Biochemistry.

6. Qualify the students for official approval as Medical biochemist.

7. Proficiency in operating and maintaining all equipment used in
Biochemistry laboratory.

8. Establish and manage a clinical or Research laboratory.
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2.3. Medium of instruction:
The medium of instruction for the course shall be English.
2.4. Course outline

It is a four-year Professional Degree course with a total course duration 5760 hours
including 1000 hours of training in Clinical Laboratories and a Project Work in the Final
year.

The course consists of mainly:
1Y OF

Theory classes: —’- ’ F

Includes scheduled teachmg m‘fectures I*als ass1gnf{]ﬂnts & seminars to ensure active

participation of the studentij

Practical classes:

Laboratory based practlcsz' work e cﬁmrse which is
inevitable for the careers 1n'ﬁ'osp1 es anﬁ research field.

Clinical Laboratory Posting:

Clinical laboratory is the ‘p{ﬁ'{!'rmmeit

environment are collected, stored, processed and/or analyzed and reported for the purpose of

ALA
:HTJ‘?"

origin and/or human healthcare

screening, diagnosis, prognosis, treatment or prevention of diseases and for clinical research.
Regular clinical posting is unavoidable for developing qualified laboratory personnel who is
competent for interpreting and reporting.
Project:
A laboratory based project work is included in the final year which gives the students an idea to
document the work and its results in a thesis like report. The principal aim is to make the students
independent as a future graduate in the research field. The supervising teacher gives guidance
for carrying out project work.
2.5. Duration

4 years
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2.6. Subjects
I Year BSc Medical Biochemistry

* PaperI - Anatomy

e Paper II - Physiology

* Paper III - General Biochemistry

* Paper IV- General Methodology

* Paper V- Community Medicine, Health education and Communicative English
Il Year BSc Medical Biochemistry

* Paper VI - Analytical methods &Instrumentation

e Paper VII - Enzymology

* Paper VIII - Endocrinology, Tox1coL|pgy1ju}d Human Nutrition

Il Year BSc MedlcalBlochennstrye-. 'F
: {“
* Paper IX- Intermedlary_"'l"l\/[etabohsrf. -*"__H
.,e- -
» Paper X- Intermediary Metabolis o o
* Paper XI — ClinicaFBiochemis E
-'-" E
* Paper XII - Human Genetic :
= &
o n
IV Year BSc Medical Biochelﬁistry @

e wa=y fyio:
Paper XIII - Immunob_ Unog

* Paper X1V — Diagnostic Biochernistr_}’énﬁ Laboratory management

* Paper XV- Research Methodology, Biostatistics and Information technology and
Artificial Intelligence in Healthcare

* Paper XVI- Project

The concept of health care counseling shall be incorporated in all relevant areas.
2.7. Total number of hours

The students have to attend a minimum of240 working days in an academic year. Total course

duration is 5760 hours including 1000 hours of hospital laboratory training.



2.8. Branches if any with definition
See clause 2.10.
2.9. Teaching learning methods
Lecture and practical classes, Regular clinical laboratory posting to pick up practical skill and
practice techniques on laboratory responsibility and supervision. Students should present

seminars in various clinical subjects in Medical Biochemistry to attain presentation skill.

2.10. Content of each subject in each year

o\ T Y OF e
e 1
¥ . X
o .
= @®  SYLLABUS
T4
< = L)
I BSc Medical Bioc “
=
& r
o m
Paper I —Anatonty ours;

4 v q=:
Objective: The content is d@meach the study of human body in
an organized way. The sumé e, cytology, histology and provides

essential knowledge about the human body and its systems.

e Introduction: to the course and the subject of anatomy. (2 hrs)

¢ Orientation to: the systems of the body; anatomical terminologies; learning
methodologies in anatomy; embryology. Introduction of genetics. (6 hrs)

e Microscopic Anatomy: structure of cell, cell cycle and division, types of tissues
—1it’s features. (10 hrs)

¢ Respiratory system: embryology, parts of the system, gross and microscopic
structures of the lungs and trachea. Gross features of nasal cavity, pleura,
diaphragm - applied aspects. (12 hrs)

e Cardiovascular system: gross and microscopic structure of heart, pericardium,

embryology with emphasis on fetal circulation, parts and microscopic anatomy of
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vessels, blood vessels- both arteries and veins in relation, attachment and relations
of major vessels to the heart, distribution and tributaries of major arteries and
veins, applied aspects. (12 hrs)

Digestive system: embryology, location, parts and functions of the system —
tongue, stomach, intestine, liver, pancreas, gall bladder and spleen — gross and
microscopic structure. Location of digestive glands - gross and microscopic
structure. Applied aspects. (12 hrs)

Urogenital system: a) Reproductive system: developmental considerations of the
male and female systems, gross and microscopic parts of both male and female
systems, primary and secondary sexual organs and function, applied aspects. (12
hrS). 1Y OF . . .
b) Urinary systeny; developmental COHs_éderatlons, parts, gross and microscopic

%
structure of kiflnley, uretel‘..urinary bla{ider, applied aspects. (10 hrs)

Musculoskel'retal systen M fication, locggon of the bones and muscles in the
=

body, grossfeatures of l parts, microscopic features of muscle and bone,

-. 2

joints, clasg_ificatio !

nerves, functions isT 4 . -Eﬁem, brief account of degeneration and
regeneration‘élrmm,-zp'piié
Endocrinology: brief outline of location and function of the endocrine glands.
Gross and microscopic structure of thyroid, parathyroid, pituitary glands and
adrenal gland. (10 hrs)

Special senses: eye, ear, nose, tongue, skin and appendages. (10 hrs)

Practical (80 hrs)

%

Demonstration of systems of the ~ body.
Microscopic demonstration for histology

Osteology demonstration



* Practical and applied anatomy demonstration depending on the topic.

Recommended books

= B.D. Chaurasia’s Human Anatomy (vol 1- 3) Regional and Applied

References
* Gray’s Anatomy for students Richard. L. Drake, A. Wayne Vogl, Adam W.M. Mitchell

* Text book of Human Histology with colour Atlas Inderbir Singh

Paper II- Physiology Theory — 120 hrs
1% Y OF
Objective: The content is disqgn’ed to-enable sfuﬁ'glgts to study regular functions in
human body. The Subject covgjs mechamund processg&’that occur within human body.
-
1. BLOOD: Compggtion of blg S¥ucture and flE’QCtiOIl of RBC; WBC and

platelets; blood eeagulation; pqs';" Reticuloendothelial system-Structure

and function of sﬁlleen; Ja

pressure changes; heart sounds; carens

Blood h M{‘ Senitrl 1 (12 hrs).
00 pressure acmorr ﬂges—lm{icu ar eXCrClseS IS

‘HPUt heart rate; cardiovascular reflexes;

3. RESPIRATORY SYSTEM: Physiological anatomy; mechanism of respiration;
lung volume and capacities; breath sound; types of respiration; artificial
respiration; transport of blood gases; regulation of respiration; hypoxia; effects
of exercise (12 hrs)

4, DIGESTIVE SYSTEM: Digestion in mouth, stomach and intestine; digestion
of carbohydrates, fats and protein; control of secretion; absorption; structure and
function of liver (12 hrs).

5. EXCRETORY SYSTEM: Gross and minute structure of kidney; GFR;
formation of urine; tubular function, renal function test, micturition (12 hrs).

6. MUSCLE: Structure of muscles; muscle contraction (12 hrs)



7. NERVOUS SYSTEM: Structure of neurons; nerve impulse; structure and
function of spinal cord; spinal reflexes and pathways; structure and functions of
different parts of brain; autonomic nervous system; neurohumoral transmission;
CSF; Physiology of touch, smell, taste, hearing and vision; reflexes (12 hrs).

8. ENDOCRINE SYSTEM: Structure and functions of pituitary, thyroid, adrenal
glands; Thymus and pancreas (12 hrs).

9.  REPRODUCTIVE SYSTEM: Sex determination and development; puberty;
structure and function of male and female reproductive system; pregnancy;
parturition; lactation; foetal circulation (12 hrs).

10. SKIN AND TEMPERATURE REGULATION (12 hrs): Functions of skin; normal
body temperature, factors effecting body temperature, temperature regulating
mechanisms.

Practical (80 hrs) @ Te
. Rng%unt
. ﬁC'count

Differential

Bleeding time -
W= HHA:
*  Clotting.ti g

e Osmotic fraglhty"te-st"'
¢ PCV, Red cell indices

* Measurement of blood pressure in man

Recommended books
1. Essentials of Medical Physiology K. Sembulingam, Prema sembulingam.
2. Concise Medical PhysiologySujith K chaudari
Reference Books
1. Ganong’s Review of Medical Physiology (Reference)
» Textbook of Medical Physiology Arthur C Guyton, John E Hall

Paper III- General Biochemistry Theory — 120 hrs



Objective: The content is designed to enable students to focus on contributions of biochemistry
toward an understanding of structure and functions of human body. The Subject includes
chemistry and functions of constituents of cells and tissues, the basis for the structure of nucleic

acids, proteins and carbohydrates and basic enzymology.

* Introduction: Cell- eukaryotic and prokaryotic cell structure, cell organelles and
biological membranes- its structure and functions .(6 hrs)

* Carbohydrates: Classification, Functions, structure and Propertiesofmono-,di-and
polysaccharides.(12 hrs)

* Proteins: Structure and classification of amino acids, Chemical reaction of amino
acids. Essential and Non-essential _alllrmil}_(]) Ecids. Classification , functions& structure
of proteins, plasma proteina;_;(TQxhrs) i & 4

» Lipids: classification Q‘ri‘el -functions‘ids, fatty aé'idrsi—. classification and properties;
Structure, Types an@_ﬁnctions of ¢ ins —Chylomi%gons, VLDL, LDL and HDL.

(12 hrs) -

* Nucleic acids: Stru:é'ture of p dines; \ uéﬂaosides, nucleotides, cyclic
nucleotides, structui_':)'fi‘and f .
major classes of RNA#(12 hrs ]

¢ Vitamins: Classification, functior brief, dietary sources, daily requirements,
=] H{AA:

deficiency manifestatio

*  Minerals: classification, tunctlons",'sétﬂ'ces, daily requirements, disorders related.(6
hrs)

* Enzymes- Classification and properties(6 hrs)

* Physical chemistry: Colloids, Donnan membrane equilibrium, diffusion, dialysis,
0smosis, reverse osmosis, surface tension, viscosity , adsorption .(12hrs)

* Acids and bases: definition, ionization of acids, ionic product of water, H+
concentration, strong acids and bases, weak acids and bases, strength of acids,
Properties of commonly used acids and bases-sulphuric acid, nitric acid, phosphoric
acid, HCI, acetic acid, KOH, NaOH, sodium carbonate, ammonia.(12 hrs)

* PH - definition, PH scale, calculation of PH, Henderson- Hassel balch equation.(6 hrs)

* Buffers-definition, components, mechanism of action, buffer capacity, pK of

buffers,preparation of buffers, buffers in biological system, commonly used buffers in



laboratory-phosphate buffer,tris buffer.(6 hrs)
* Properties of commonly used salts-ammonium chloride, ammonium sulphate,
sodium carbonate, sodium chloride.(6 hrs)

*  Properties of commonly used solvents- methanol, ethanol, acetone (6 hrs)
Practical (80 hrs)

* Reactions of carbo hydrates: Monosaccharides- glucose, fructose, galactose Disaccharides-
maltose, lactose, sucrose, Poly saccharides- starch, dextrin

* Qualitative analysis of unknown carbohydrate solution

* Reactions of proteins: Colour reactions and precipitation reactions of albumin, Peptone,
gelatine and casein. 1Y OE A

e Qualitative analysis of unk‘lr_jékxfﬁ protein solution 4

¢ Reactions of 11p1ds:Quah'%’at1ve tests —‘lblhty test, acjrtglem test, test for fatty acids, Tests
> -

for unsaturation of fatty acids

un
Recommended books: < i
e Text book of Bioche;iistry fo 2 s@levan, S Sreekumari &
Vaidyanathan Kanna?li;.. J,::'
* Biochemistry by U. Sa.t:g;anara yana e
Reference Books T v =T 3 A=t
e Harper’s Illustrated Bioc istty Robernt" Murray, Victor Rodwell,

* David Bender, Kathleen M Botham, EAﬁrthony Weil, Peter J Kennelly
Paper IV: General Methodology Theory 120 hrs

Objective: The content is designed to enable students to acquire foundational
laboratory skills necessary for accurate and reliable laboratory work. The Subject
covers calibration, dilution and proper use of common laboratory equipment.

1. General introduction to clinical laboratory — Role of Laboratory in Health care
delivery , Levels of laboratories , Departments, or sections . Structure —collection,
examination and reporting area , Procedures- Labelling and registering of
specimens, Personnel required by laboratories.(6 hrs)

2. Laboratory hazards-physical, chemical, biological ,first aid in laboratory hazards
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(6hrs).

3. Safety in Laboratory: General safety measure]s], Fire safety, Electrical Safety,
Biosafety precautions, Biological Safety Cabinets, PPEs, Levels of Biosafety
Laboratories. (6 hrs)

4. Laboratory equipment and wares: General laboratory equipment — Analytical
balance, Centrifuge, Autoclave, Incubator, Water bath, Hot air oven, Refrigerator.
Laboratory glass wares and plastic ware-Types, uses, cleaning and care ,Calibration of
pipettes .(12hrs)

5. Chemicals and Reagents: grades of purity, storage and handling of chemicals
and reagents. Primary and secondary standard chemicals, Indicators .(6 hrs)

6. Preparations of standard solutions —normal, molar, molal and percentage solutions.

Dilutions of solutions- inter coh?vegi?_n of concentrations, preparation of normal
g " K

% -4

7. Preparation and storhage of distill%ouble distilfe,d-and deionised water .(8 hrs)

saline . (8 hrs) @

3
8. Collection of bloog? Methods o d llection—Capi%ary and venous and arterial

, preparation of bleodsmear.(

9. Anti-coagulants &:preserva' es: arl for b 00d Colection -types, action and uses.
Colour codes of an:ti'ﬁoagu : P

10. Basics of microbidlogy TEvQlu ry of miicrobiology , Safety precautions
in microbiology laborator . : ; (Zn of microorganisms, morphology of
bacteria. Bacterial gMMS

11. Microscopy: parfs , Usé and care'of 'nﬂ'tﬂfmi%(cal microscopy, phase contrast
microscope, dark field microscope, interference microscope, polarisation microscope
and electron microscope,Staining methods-simple staining,
differential staining and special staining .(12 hrs)

12. Sterilisation and disinfection-methods of sterilisation, disinfectants- different types,
methods, applications. (10 hrs)

13. Culture media- introduction, classification, preparation. Methods of cultivation
of bacteria, anaerobic culture methods.(8 hrs)

14. Care and management of laboratory animals- the basic knowledge of the feeding,
housing, breeding, care and immunisation of following animals- mouse, guinea pig,
rat. collection of blood samples, killing of animals and post-mortem examination,

different route of animal inoculation, Disposal of carcasses (12 hrs)

11



Practical (80 hrs)

Measurement of liquids, Weighing solids

Calibration of pipettes and other volumetric glass wares
Titration of acids and bases

Preparation of cleaning solution

Preparation of normal, molar and percentage solutions
Preparation of normal saline

Preparation of saturated and half saturated solution
Preparation of buffer solution, pH measurement
Preparation of distilled and deionized water.

Preparation of anticoagulantlls-pn'd prsErvg}ives for specimen collection.
L=
=

Blood collection qﬁ' 4 ¢
2 A
Blood smear preps_fation <.
Use and care of s“;l_'}nple auto bators, hot aﬂgven, water bath and

centrifuge. 3

Vo P m
Staining methoc@_ simp -
Cleaning and preﬁ%atio

o
ia gﬁbparation and sterilization

Preparation of culture medi on of culture methods

Handling of laboraw

e 1

Recommended books:

Ananthanarayanan and Paniker’s Text book of Microbiology
R. Ananthanarayan and C. K. Jayaram Paniker
Mackie and McCartney Practical Medical Microbiology
J. Gerald Collee, Andrew G. Fraser, Barrie P Marmion, Anthony Simmons

Medical Laboratory Technology (Vol 1-3) Kanai L. Mukherjee

Reference Books

* Prescott / Harley Klein’s Microbiology
Joanne Willey, Linda Sherwood, Chris Woolverton

12



* Essentials of Medical Microbiology
Apurba S Sastry, Sandhya Bhat
* Text book of Medical Laboratory Technology by Praful B Godkar, Darshan P Godkar
* Practical Clinical Biochemistry - Harold Varley (Author)

Paper V: Community Medicine, Health Education and Communicative
English
Theory-120 hours (Internal Assessment only)

Community Medicine

. General concepts of health anil_ldlseases with reference to natural history of
diseases with pre;pﬁthogemc and Ifa{-l’logemc phases. The role of socio
economic and-fbultural en‘lment in heﬁlth and diseases. Epidemiology
and scope. ; ® *

un
. Public health adminis overall view 6f the health administration

‘J -
setup-central and sta m
pceny W -

. The natiorﬁf‘lﬂ heal Ogranmn ightingtthe role of social, economic

and culturalfactorsi he<tmptemgn ation ofsthe national programme.

. Health problems of vu oups-pregnant and lactating women,

infants and school pational groups, geriatrics.

. Occupationa itio, scope, occupational diseases, prevention
of occupational diseases and hazards.

. Social security and other measures for the protection of occupational hazards
accidents and diseases. Details of compensation acts.

. Family planning- objectives of national family planning methods — a general
idea of advantages and disadvantages of the method.

. Mental health- community aspects, role of physiotherapists, therapists in mental
health problems such as mental retardation.

. Communicable diseases-an overall view, classification, principal mode of

classification, role of insects and other vectors

. International health agencies.

13



Health Education

. Review of benefits, values, norms, habits and taboos among practices. More
in human groups and their importance; learning and change process.

. Review of concepts on perception, attitudes, socialisation process, learning
and theories of learning, social change and change process, motivation,
needs and drives.

. Principles and process of communication

. Health education philosophy- main principles and objectives. Health
education vs .propagandas

. Methods and tools of health education- individual and group method. A
critical evaluation of theories, tool and health education

. The role of profession in health education—role of other personal in health
education, coordép"iti"on and C(J):rpérl‘ra{-i(‘gl in health education with other
members of Htlhe"}health tea

. Elements éi': planning a

J

ucation progrg}mme.

q -

Communicative English ;':' m
-

“; &

i
Students of professional cy tesneglect the language content.

The paper ‘Special English uced with a view to developing the

communication skill of th-'l!f;ﬁf b A, té[n and spoken English. The emphasis
will be fully on th t , and not on literature. The

course content may also help the students to take up overseas examinations in

English proficiency.
Writing skills
Composition- Writing effective paragraphs, ability to describe objects, people,
process and ideas and narrating incidents- note taking / making summaries.
Writing advertisements, preparing laboratory reports.
Letter writing- business letters- applying for a job, for higher studies, preparing
curriculum vitae, subscribing to a journal, requesting for information, ordering
equipment , letters to the editor.
Foundation English
Revision of basic grammar, common errors in English, language functions in medical

writing- use of passive voice particularly in scientific and official writing, expressing

14



obligation-use of must, should, ought; expression of possibility, likelihood, certainty;

degrees of comparison, expression of necessity-must, have to, need to; expression of

generalization and emphasis

Vocabulary

The language of doctor and patient. General description and medical description;

medical terminology- roots, prefixes and suffixes, medical abbreviations.
Spoken English

A course in speech in conversation with focus not on phonetics and grammar but on
developing their ability to talk about object and experiences around them.
Fixing appointments- getting information- Managing medical representatives-
telephoning in hospital. The object is to provide practice in fluent conversation. Focus
is on specific expression, typical of familiar situations in medical practice. Technique

1 F
of discussion at medical mg@ﬁn}g, making preﬁr&ﬁa‘gon.

H;hL ; A
- %
= un
Paper VI- Analytical Methods and Inst Tl?}aory-lZO hours
== g m
“ =

Objective: The content is desigﬁf:d to nalytical and interpretative skills
U ) Ty
critical for working in the laboratory. The Subs eyIdes an overview of maintenance, operation

and troubleshooting of laboratory instrumente

Spectroscopic techniques: (25 S) -
Properties of light, Electro magnetic spectrum, mono and poly chromatic light , absorption and
transmission of light ,Colorimetry- principle (Beer Lamberts law) technique, Flame
spectrophotometry- instrumentation for atomic absorption spectrophotometry and emission flame

photometry, Fluorimetry, Nephelometry and Turbidimetry ,CLIA,ECLIA.

Chromatography: (20 hours)

General principles, partition and adsorption principles,Paper chromatography, TLC, ion exchange
chromatography, molecular exclusion chromatography, affinity chromatography, HPLC and GLC .
Electrophoresis: (20 hours)

General principles and factors affecting electrophoresis; Principle, technique and applications of

paper electrophoresis; Gel electrophoresis- types of gels, solubilizers, electrophoretic procedure and

15



applications; Immuno electro phoresis; Isoelectric focusing, Capillary electrophoresis.

Centrifugation: (25hours)

Principle, RCF, rpm , types of centrifuges, different types of rotors ;

Density gradient centrifugation-rate zonal and isopycnic; Differential centrifugation; Ultra
centrifugation, Analytical centrifugation , applications of centrifugation; Safety aspects in the use of
centrifuges.

ELISA: Principle, substrates and enzymes used , Types-direct, indirect, sandwich and competetive .

Applications of ELISA, ELISPOT test, ELFA. (5 hrs)

Radio activity and Radio isotopic techniques (25 hrs hours)

Radioisotopes, different types of radiations, measurement of radioactivity- scintillation and GM
counters. Use of radioactive 1sotopes1@_51(l)"c-|l[1(:rustry andﬁqﬁ‘(_iécme Biological effects of radiation,
General laboratory rules for handHng RA 1s0t” Radiation f;;otectlon and disposal of radioactive

Co
wastes.RIA —principle, dlffere&f"methods, 1 bes. Apphca‘%)ns of RIA

pH meter : (5 hours) - fi
Principle, technique and appl'gg'ations. % g
Practicals (200 hrs) o o
w m
+ =]

. Colorimetry =

. Verificglions oiBosr Lambers 1o

. Determination of Antax 4nd selection of wavelength

. Estimation of concentration of unknown solution

. Spectrophotometry

. Chromatography- paper, TLC

. Protein Electrophoresis
. PH meter

. Buffer preparation

. ELISA

Recommended Books
1. Biophysical chemistry Principles and Techniques - Avinash Upadhyaye and
Nirmalendhe Nath, Himalaya Publishers.
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2. Cooper TG-The tools of Biochemistry(Latest edition).
3. Work TS and Work E-Laboratory techniques in Biochemistry and molecular Biology(Latest
edition).
4. A Biologist Guide to Principles and Techniques of Biochemistry, Keith Wilson and
Kenneth Goulding, Edward Arnold publishers.

Reference Books

1. Principles and techniques of practical Biochemistry, Keith Wilson and John Walker,1995.

Cambridge University Press.

2. An Introduction to Spectroscopy for Biochemist, Brown. SB Academic Press.

Paper VII- Enzymology The%ry 120 hours
1Y OF ,
oy T
" <
&, 5
Objective: The content is desi gnQ‘d'LtO enable ts to underStand the theories of enzyme kinetics,

e
mechanisms of enzyme catalysj;s", and the s of enzyme Jlegulation in the cell. It also

asis on diagnostic enzymes.
¥ m
z

enzyme classification system (5hrs)
L |
pecificity of enzymes, Active site and

covers the clinical aspects of gnzymology
==

=
* Enzyme classificatit_)?lg and

« Factors influencing eiZyme

catalytic groups (10 hrs) -
Y

* Prosthetic group, Co en ymes and metal activated enzymes,

Iso-enzymes, multi enzyme complei’}r-ib‘ﬁzymes, immobilsed enzymes (15 hrs)

* Mechanism of enzyme action — Theories-induced fit and lock and key model mechanism
of action of Chymotrypsin and lysozyme.(10 hrs)

* Enzyme kinetics-Exothermic , endothermic reaction, Michaeli’s Menten’s equation
derivation, km value, LB plot,Enzyme units and turn over number . (18 hrs)

* Enzyme inhibition-various types with examples, application in clinical medicine(10 hrs)

* Regulation of enzyme action (10 hrs)

* [solation and purification of enzymes.(10 hrs)

* Clinical enzymology (30 hrs)-
Clinical utility of various enzymes as markers. Functional and nonfunctional enzymes,
Clinical importance of AST, ALT, ALP, CK, LDH, PSA,ACP,5 nucleotidase, amylase,

lipase, GGT, ceruloplasmin, G6PDH, aldolase, leucine amino peptidase, iso citrate

17



dehydrogenase, enolase, choline esterase.Plasma enzyme pattern in various disease

conditions like MI, Liver diseases, bone disorders, pancreatic disease and muscle diseases.

* Therapeutic use of enzymes(2 hrs)
Practicals (200 hours)

* Determination of Kmvalue

» Effect of substrate,p H, temperature and enzyme concentration on enzyme
activity.
*  Estimation of clinically important enzymes:
AST,ALT, ALP,GGT,ACP, Amylase, LDH, CPK
Recommended Books Y 0 E F
@® ‘&
&

1. Dixon M and Webb.EC- Enzymé demic Presl;'sf‘rs_

2. BoyerPD,The enz_-;rnes',Acade
3. Biochemistry-Jeremy M Ber

==
Reference Books £

rn%:zko, Lubé;_;'t Stryer

1. Enzymes — Author:Zu

2. Enzymes-Trevor Parmer

3. Clinical Chemistry: Priil_;:'%les, ques and Correlations

W= I
Hardcover — Mi(ib,ad.L.Bmh'op:}l’j\\

e 1

Paper VIII : Endocrinology ,Toxicology and Human Nutrition Theory 120 hrs

Objective: The subject is designed to enable students to understand the endocrine biochemistry,
physiology and various endocrine disorders. It also enables to identify and understand the
different types of toxic chemicals and their toxic effects, concept of nutrition & health and
understand the physiological and biochemical significance of micronutrients and
macronutrients.
Endocrinology:(40 hrs)
* Endocrine organs
* Hormones-classification , hormone receptors- G proteins,insulin receptor

* Secondary and tertiary messengers.

18



*  Mechanism of action of hormones.
e Chemistry, functions and disorders of Hypothalamic,
Pituitary, Thyroid, parathyroid

¢ Pancreatic,Adrenal ,Gonadal and GIT hormones.

Toxicology (40 hrs)
* Xenobiotics- Detoxification-phases, cytochrome P450 enzyme system
* Therapeutic drug monitoring- phenobarbital, phenytoin, digoxin,
lidocaine
* Alcohol metabolism, Chronic alcoholism, alcohol toxicity, Metabolism
of methanol, methanol toxicity.
* Heavy metal pmspnpm.g.-[}grsemc Cadmium, Lead, Mercury, Aluminium

e (Carbon l\éf(ﬁ'romde and Cyamde‘%e;somng
< A
<.

pecific dynamie action,nitrogen balance,

Human Nutrition : (40 hrs) ‘;
Respiratory quotient, Basel metab
€l
protein quality, biolo@ical value, ed diet.
==

Preservatives and adulterants i

.
Common disorders of nugrition nutyfﬁon - protein malnutrition,
Obesity Diet for DM * G
Glycemic index j—ﬂj_\rgﬁﬂ_—(\\
Ha=] -
Practicals (200 hours) —

* Hormone assays-T3, T4, TSH

* Estimation of 17 — keto steroids

e Estimation of VMA

* Screening test for drugs

* Biochemical analysis of heavy metals
* Blood alcohol estimation

Recommended Books
= Biochemistry —Author: Deba JyothiDas

= Textbook ofmedical biochemistry- Author:M NChaterjae

* Textbook of biochemistry-Author: Vasudevan and Sreekumari.S
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Reference Books
» Talwar CP,Text book of Biochemistry and Human Biology (latestEdition).

=  Wilson JD,FosterDW(eds.). WilliamsText book of
Endocrinology, Wbsaunders Co.
* Tiet’z Fundamentals of Clinical Chemistry (latestEdition) — Norbert Tietz

* Essentials of Environmental Toxicology-W.William Hughes
THIRD YEAR

Paper IX- Intermediary Metabolism-I Theory- 100 hours

Objective: The subject is des1gned t_g eerle students to understand the role of catabolic
and anabolic pathways in o@lftﬂar metabolism. ’rI{" cgvers metabolic pathways and
regulation of carbohyqxrétes, armno‘ , and hemet':r the biochemical basis of inherited

disorders and how e&é“'rgy is rele g cellular met&polism.

i

- 4

-
1. Carbohydrates (30 hoursﬂ

o

-

e Di gestion"_’:"ﬂld a €3
.I"r:r

* Metabolic sféps, e and régulation of following pathways:

—Glycolysis,g%e 0 e(aerobic and anaerobic)
Cori’s cy, . ; 3. shunt

-Gluconeogenesis.

-Glycogen metabolism
-HMP shunt pathway
-Uronic acid pathway,
-Metabolism of fructose and galactose
-TCA cycle- Reactions, significance, regulations, inhibitors. Energetics,
anaplerotic and amphibolic role of TCA cycle.
e Inborn errors of metabolism of carbohydrates, glycogen storage diseases,

essential fructosuria, pentosuria,lactose in tolerance,galactosuria, G6PD

deficiency.

2. Metabolism of amino acids (30 hours)
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* Digestion and absorption of proteins

e General reactions of amino acids-transamination, oxidative
deamination,

* transdeamination

* Fate of ammonia- Urea cycle , hyperammonemias

*  One carbon metabolism

* Glucogenic and ketogenic aminoacids.

* Opver all metabolism of different amino acids- Detailed metabolism of
glycine, phenyl alanine, tyrosine,tryptophan and histidine,Sulphur
containing amino acids, Glucose alanine cycle.

* Specialized products-Creatinine, glutathione, catecholamines,
polyamingslllaatld,othgr hiog::,nic amines, nitric oxide .

. Inboqg"@rrgrs of amino acidqgldt?,bolism- Cystinuria, Homo

sl
c&s{inuria, TerS‘nias ,Phenyl ggt_onuria, Alkaptonuria, Albinism,

Maple Syru seases,Hartnups’s diseases.
€l
3. Bioenergetics: (20 hours) j ey -
m
< x
o 0
* @ibbs ropys redox potential ,coupled
- [
reactions, nts.
* High cngdy spmagu :
* Electron transport €hain- shuttle System, outline of electron transport

LT
chain,Generation of ATP-substrate level phosphorylation, oxidative

phosphorylation, chemi osmotic theory, ATP synthase, Inhibitors and
uncouplers.

* Reactive oxygen Species

4. Heme metabolism- (20 hours)

* Haemoglobin: Structure and functions.

* Biosynthesis of heme and its regulation.

e Heme catabolism: formation of bilirubin and biliverdin from heme,
transport, conjugation,Excretion.

* Hyper bilirubinemias
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* Urobilinogen and other bile pigments
* Porphyrias
Practicals (120 hours)
1. Estimation of following parameters in blood / plasma/ serum/ urine/CSF by different
methods:
* Glucose
* Total protein, Albumin, A/G ratio
e Ammonia,Urea, BUN
e Creatine, Creatinine,
= Bilirubin
* Glycated Hemoglobin
= Hemoglobin Electrlllogh_gre%s-’C:Iemonstration

. - 4 &
e Test for anuél}q,_amﬂurlas £ ” L
Y X
Recommended Books Ty o
1. Text book ofyBiochemis ici students ﬂ_ﬂtest Edition) — Dr. DM

Vasudevan,: "

>

Dr. Sreerlg'ﬁmari nthan.

. ﬂr .
2. Biochemistry (1 a Nafayana, U Chakrapani

Reference Books :
L

1. Lehninger Princﬁ' i
2. Lippincott Illustrated Revie v

3. Text book of Biochemistry with Clinical co-relation (latest edition)-Thomas M

:latest Edition)-David L Nelson.

1ochemistry (latest edition) —Richards.

Devlin

Paper X: Intermediary Metabolism-11 Theory ( 100 hours)
Objective: The subject is designed to learn the metabolic pathways of Lipids, Nucleotides ,
vitamins and minerals with their regulatory mechanisms. It also covers the biochemical basis of

inherited disorders with their associated sequelae.

1. Metabolism of lipids (40hrs)

* Digestion and absorption ,disorders- Steatorrhea
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* Oxidation of Fatty acids- Beta,Alpha, Omega and peroxisomal
Oxidation, Oxidation of odd chain Fatty acids.

* Ketone body metabolism, ketosis in Starvation and Diabetes Mellitus

* De novo synthesis of Fatty acids, chain elongation,synthesis of
unsaturated Fatty acids, PUFA and their importance, Eicosanoids
classification and biologicalfunctions.

* Metabolism of adipose tissue- synthesis and break down of TAG.

* Metabolismof cholesterol- Biosynthesis , regulation and fate of
cholesterol.

*  Compounds formed from cholesterol-bileacids and Bile salts.

* Apo lipoproteins functions and Lipoprotein metabolism-chylomicron,
VLDL,LDL a[nq.- H].T?rLgnetabohsm

. Inbom'@nors— Hypohpoprte"l:en%las Hyperlipoproteinemias and
Sghmgohpldos& 'L,s_
s/ g

2. Metabolism of NucleotideE(ZO hrs)

319%

of purine and pyrimidine ring.
3
sm::Pe-novo synthesis of nucleotides

s
and inhibitors.

° Salvageplihwaysy [
. NME%\@ medicine

LT
* Disorders- gout , Lesch-Nyhan syndrome, Hyperuricemia

,Hypouricemia

3. Metabolism of Vitamins and Minerals (40 hrs)

e Vitamin A: dietary sources, RDA, biochemical functions of vitamin
A,Wald's visual cycle, Deficiency manifestations, Hypervitaminosis.

e Vitamin D: Chemical nature, dietary sources &RDA. Active form of
vitamin D: its formation and actions ,Deficiency manifestations .

e Vitamin E: Chemical forms, biochemical functions,& deficiency
manifestations.

* Vitamin K: Chemical forms, dietary sources, biochemical functions,

RDA & Deficiency Manifestations.
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* Thiamine, Niacin ,Pyridoxine , Pantothenic acid, Riboflavin, Biotin,
Folic acid, Vitamin B 12, Vitamin C: Chemical nature, dietary
sources, RDA, coenzyme form, biochemical functions &deficiency
manifestations.

* Sodium, potassium, chloride, Phosphorus, Sulphur : Biochemical
functions, sources, disorders related.

¢ Calcium: Biochemical functions, RDA, Sources, homeostasis of
calcium, Hypercalcemia and Hypocalcaemia.

* Functions of Iron and iron containing proteins. Absorption Transport
and Storage of Iron.Iron deficiency anaemia and Hereditary
hemochromatosis.

* Functions allrllq[ disorders olf zinc, Copper, Magnesium, lodine,

seleniuﬁl?nd fluoride: f‘F
L ¥ ¢

: ® %
Practical (120 hrs) 5 i
< 2
==
Estimation of following para ru_l:;n/ urine/CSF by different
o .
methods: o r;:'
+ &3

a. Cholesterol — total and HDL; aj VLDL
b. Triglycerides . .

c. Phospholipids g

d. Estimation of ketone bodies

e. Uric acid

f. Sodium,Potassium,Caicium,Phosphorus,Chloride
g. Iron,Zinc,Copper

h. Estimation of Vitamins

Recommended Books
1. Text book of Biochemistry for Medical students (latest Edition) — Dr. DM Vasudevan,
Dr. Sreekumari. S, Dr. Kannan Vaidyananthan.
2. Biochemistry —Author: Deba JyothiDas
3. Biochemistry (latest edition) -U. Satya Narayana.
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Reference Books
1. Lehninger Principles of Biochemistry (latest Edition)-David L Nelson.
2.Lippincott Illustrated Reviews — Biochemistry (latest edition) —Richards
3.Bhagavan NV-Medical Biochemistry

Paper-XI : Clinical Biochemistry Theory 100 hours

Objective: Designed to enable students to understand the pathophysiology and molecular basis

of most prevalent diseases .It also covers the use of biochemical tests to support the diagnosis,

1 OF ,
treatment, prevention and monitor'g_gg':b} disease. ’r{-““_q
<
1. Carbohydrates: (15 hrs)_:h .. ¢ A

Blood glucose rgulation, ro ones in it ngerglycema, Hypoglycemia

Diabetes Mellitus including diabetes mellitus

Laboratory dia@osis of di v o

Diabetic ketoac%)sis, lications of Diabetes mellitus

Monitoring of treatment -5:].
Glycated Hemoglobin
Urinary albumin W
Glycogen storage L
2. Proteins (15 hrs)

* Plasma proteins-separation, classification, functions and clinical
significance- Multiple myeloma, Liver cirrhosis, nephrotic syndrome
* Acute phase proteins

3. Lipids (20 hrs)
* Lipo proteinemias,atherosclerosis and coronary artery disease
» Obesity, Fatty liver and lipotropic factors

* Lipid storage diseases

4. Acid base balance (15 hrs)-
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¢ Blood buffers, mechanism of action, acidosis and alkalosis,
Compensatory mechanisms, assessment of acid base status, Anion gap.
Blood gas analysis:Principle and use of Blood gas analyzer.
5.Water and electrolyte balance and imbalance (15 hrs)-

* Distribution of water and electrolytes in ICF and ECF, Regulation of
fluid and electrolyte in various body compartments , Derangements in
fluid electrolyte balance: Dehydration & over hydration.

6. Haemoglobin (10 hrs)
* Hb derivatives, heamoglobin variants, Glycated hemoglobin,

Hemoglobinopathies, Anemias Jaundice

7. CSF and other body fluids (10 hrs) 1Y OF

#
. Comp&s&t%n , chemical anaﬁﬁj@ and diagnostic importance of CSF,

pleq'f"hl fluid, seu fluid, amni%tf% fluid, and sweat.
> @ '

= »
Practicals (120 hrs) < L
o YV m
.« @TT s
g o
© Q6T m
=]

. Glyﬂ:rcated

. Fructosw’ €y 1?'_""1 1
e Mic min v

g LAY g
e Ketone bodies in blood and Urine

* Acute phase proteins
* Plasma proteins
* Estimation of plasma alkali reserve
* Estimation of titrable acidity and urinary ammonia
* Urine analysis
* CSF-Estimation sugar, protein and Chloride
Recommended Books
1. .Text book of Biochemistry for Medical students (latest Edition) —Dr. DM Vasudevan, Dr.
Sreekumari. S, Dr. Kannan Vaidyananthan.
2. Text book of Medical Biochemistry (latest edition)-Dr. Dinesh Puri.
3. Bhagavan NV-Medical Biochemistry
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Reference Books

1. Clinical Biochemistry -Principles and Practice: Praful B. Godkar.

. Text book of Biochemistry with Clinical co-relation (latest edition)-Thomas M Devlin

2
3. Clinical Chemistry:Principles, Techniques and Correlations Hardcover —Michael L.Bishop
4

. Marshall WJ Bangert CK-Clinical Biochemistry-Metabolic and clinical aspects.

Paper XII : Human Genetics and Molecular Biology (100 hours)

Objective: The content explains the fundamental aspects of human genetics. It gives an in-depth

insight into the molecular aspects of life - the central dogma. It also explains various molecular

biology techniques.

&\ <Y OF &
" <
&, 5
Different gpes of DN‘ B and Z forms (2hrs)
<.
Histong-",' Nucleoso b mosome orgaglization (5hrs)
Genesgstructure, and eukaryotic genes, repetitive
- \ m
sequerEes(3hrs

-
somal, transfer, hn RNA, SNurps.

nal modifications, inhibitors (5 hrs)
Regulation of gene expression- Regulation of gene expression in prokaryotes:
Induction, repression &de-repression: lac operon model. Regulation of gene
expression in eukaryotes: Hormone Responsive elements, Enhancers,
transcription factors, Gene amplification, gene switching, Gene rearrangement,
RNA Processing, RNA editing (10 hrs)

Protein targeting (5 hrs)

Molecular basis of cancer-cell cycle and its regulation, oncogens, tumor
suppressor genes (5 hrs)

Mutation-types of mutation- Frame shift mutation, Silent mutation,

Missence mutation,Mutagens, Ames test (10 hrs)

Ageing-molecular basis of aging-telomere erosion, oxidative stress,

oncogene activation, Ageing related diseases Alzheimer’ s disease,
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Parkinson’s disease (5 hrs)
. Blotting techniques-Principle and applications of southern, northern and
western blotting (5 hrs)
. PCR-principle, steps and applications, RT-PCR (4 hrs)
. DNA sequencing (2 hrs)
. Human Genome Project (3 hrs)
. Gene library (2 hrs)
. Recombinant DNA technique- applications,vectors, techniques and
restriction endonucleases (10 hrs)
. RFLP and applications , FISH (5 hrs)
. Gene therapy, DNA profiling, Transgenic animals ( 5 hrs)
Recommended Books <Y OF
1. Lehninger Principles of Bloch,grﬁlsl'try (latest Edlffraﬁ) David L Nelson.
2. Harper’s Illustrated Blochérmstry (late‘mon) VlctSr_.W Rodwell

s
3. Elliot WH and Elliot D_g"Blochenns olecular Biolo ugy (Latest edition) Oxford

University press. o £
Reference Books ::' m
=
1. Cell Biology — Gerald ?iilrp 7
7
2. Genetics-D.Peter Snustad; Mic st edt]siron)

3. Lewin D Genes(Latest edition) Oxfo Sity press
Y Wa— 4:: A=

Paper XIII- Immunology and Immunochemistry Theory 100 hours

Objective: The content is designed to enable students to explore the body’s immune system and its
responses to various pathogens, infections and diseases. The Subject includes basic immunology,
clinical immunology , various antigen-antibody reactions involved in diseases, vaccines and advanced
topics like cancer immunology and transplant immunology. The application of immunology in

medicines is also dealt with.
¢ Infection (Shrs) : source, methods of transmission and routes of infection.

* Immunity (10hrs):innate immunity mechanism of innate immunity, acquired

immunity-active and passive immunity, natural and artificial immunity.
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Structure and functions of immune system (10hrs): lymphoid organs- primary and
secondary lymphoid organs, cells involved in immune system-lymphocytes, APC-
functions, surface receptors

Antigens (Shrs) : characteristics, determinants of antigenicity, antigenic specificity-
epitope- characteristics- haptens, adjuvents.

Antibodies (10hrs): Classification, structure and function of immunoglobulins,
theories of antibody formation, monoclonal antibodies-their synthesis and
significance.

Immune response (10hrs): Humoral and cell mediated-mechanism
Antigen-antibody reaction (10 hrs): General features, precipitation reactions,
immunodiffusion, agglutination, CFTs,neutralisation,RIA ,ELISA, immuno
fluorescence, 1mmunoelectro_Phpre%s E .
Complement systegﬁ-(i() hrs) Genera‘f.-propertles components, complement
activation, clasiiq'%ll altema&athway, blof%glcal effects of complements,

quantification oficompleme S importance. Deficiency diseases.

Immunohematology (10 D b@o roup ";.'ystem, Rh blood group system,
3 ¥

medical application of b Ol tic isease of new born, identification of

, B T
Rh in compatibility, Rl m

r.a ; » . ..
Immunodeficiency diseasg ghumoral ‘and cellular immune deficiency,

__.,ﬂ_cysorders of complement, disorders of

AIDS, disorders of mlflﬁ_ﬂg_? i (
Phagocytosis =

Hypersensitivity (3hrs) : Classification, basic mechanism.

Autoimmunity-(5 hrs) : mechanism of auto immunization, auto immune disorders-
SLE, Rheumatic fever

Immunology of transplantation (Shrs): allograft rejection, histocompatibility, MHC
classification, location, its importance.

Cancer:( 2hrs) : Immuno therapy of cancer.

Vaccines (5 hrs) : Different types of vaccines and their mechanism of action-live
attenuated vaccines, 1in activated vaccines, subunit, recombinant ,mRNA,

polysaccharide, toxoid, conjugate vaccines.

Practical (240 hours)

Ouchterlony double diffusion vaccines technique

Radial Immunodiffusion
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* Agglutination reactions-ASO,CRP, RPR, RF, Coombs test, Widal test, Blood
grouping.

e Coagulation test-APTT

* ELISA-HIV, HBSAg, HCV

Recommended Text Books
1. Kuby’s text book of immunology-Thoma sJ Kindt, Richard Goldsby, Barbara A Osborne
2. Essential immunology — Ivan Roitt,Jonathan Brostaff,David Male

3. Ananthanarayan and Panicker’s Text Book of Microbiology (Latest edition)

Reference Books
1. Roitt I Brostoff J,Male D- Immunology, M.
. . L\ "[g% ﬁs?y &
2. Stites DP,Terrai and Parslov;; @é—Basn: and-Clinicdl _Id;nmunology
v {
o

: ® %

| un
Paper XIV- Diagnostic Biochemistry a%)_ry Manaéﬂment Theory 100 hours
==

4

Objective: The content is des%"&ed t stz}rfra various organ function tests. It

also covers various aspects 6f labo like*sample management, occurrence

management, Quality Management, labor ormation management as well as clinical
o W =] {AA:
Laboratory organization. :
'\..-.J"

Organ Function Tests.

e Liver function tests

* Renal function tests

¢ Cardiac function tests

* Thyroid function tests

¢ Pancreatic function tests
Tumor markers:

* Definition , classification, clinical significance — Bence- Jone’s proteins, AFP, serotonin,

PSA,Thyroglobulin, Calcitonin, CA 125,CA15-3,CA 19-9, CEA, beta HCG, VMA.

Organization of a Clinical Laboratory
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* Planning

* Registration
* Staff

* Infrastructure

* Equipment, Regents and consumables

Laboratory Quality Management System:

Importance of laboratory quality

Overview of the quality management system model

Laboratory standards and organizations- ISO 9001:2000,ISO 15189:2007,
ISO/IEC 17025:2005, CLSI

Sample management- collection requirements, labeling, processing, storage,

retention and dlsposa{ famplﬁltmnsport

Quality Controkquccurac Precision, Sk?sitivity and Specificity, IQC- control
% % p

materials, __gstabhshmg t ‘alue range for control material, graphical

representation’ of con S, Levey—Jennﬂngs chart,interpreting QC data,

detecting}rror-rando correctlve actions.

m
External ‘Quality =
o
Certificatiéh and ion toa NABL
-} s

Occurrence manage errors-pre-examination, Examination and

post examinationgerforsy =] ¥ A=
Documents éﬂ Eecords-SOf;_, Laboratori Egords-use and examples

Information Management-Manual paper based systems, Computerized

laboratory information systems-LIS

Biomedical Waste Management.

Laboratory automation

Advantages of automation
Types of auto analysers — continuous flow analyzers, Discrete analyzers - Semi-
automatic analyser, Fully automatic analyser, Dry chemistry analyzers

Recent trends in automation of clinical chemistry

Reference Values

Establishment and use of reference values, analytical and statistical procedures

used in establishing reference values.
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Practical (240hrs)
* LFT-Test based on synthetic, metabolic, detoxification,excretory and storage
functions of liver
* RFT- Screening tests, Tests based on glomerular function, and tubular function.
e TFT-T3,T4,TSH,Thyroid autoantibodies
¢ CFT-cardiac risk assessment markers, Markers of MI
* PFT-serum lipase and amylase
* Preparation of QC chart.
Recommended Books
1. Text book of Biochemistry for Medical students (latest Edition) — Dr. DM Vasudevan,Dr.
Sreekumari. S, Dr. Kannan Vaidyananthan.
2. Clinical Chemistry: Principles,rT{:chiquEs I@n(liIfCOHelations Hardcover (latest Edition) —
Michael L. Bishop P o "
3. Kaplan A et al-Clinical Gh%mistry, M(&
4. Clinical Chemistry (Olig;gn Functio
Diseases) -MN Chatteﬁea.(Latest

J
<.
aboratory Investigations And Inborn Metabolic
£
S -

ol

Reference Books L1
o .
1. Clinical diagnosis and manag odﬁ?xuthor: John Bernard Henry.

2. Laboratory Quality Mang.'éemen , WHO 2011

"d Wa~ [
Paper XV : Research Methw’doﬁmw}r‘,hfemi\tion Technology and Artificial

Intelligence in Healthcare (Internal Assessment only) Theory 120 hrs

Research methodology
* Introduction to research methods,
* Identifying research problem, formulating a hypothesis,
e Ethical issues in research,
* Research design
* Research methodologies: Study population; Variables; Sampling;
Sample size,determination; sampling techniques, data collection
methods, data analysis procedures, ethical considerations.
Biostatistics

e Introduction
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* Measures of central tendency

» Statistical surveys and representation of data.

* Measures of dispersion and variability

» Significance tests ‘t’ test, ‘z’ test and y2 values

* Probability, Sampling distribution and statistical inference;
Estimation, Hypothesis testing & application;

* Correlation & regression analysis.

* Application of statistical principles in biology

Information Technology (IT) in Healthcare
* Basics of IT- software, Computer networking
* Benefits of_ I;F_[ ¥ OF A
* Need {9?1’1‘ in healthcare “?q

A {
* IT teolsin healtm }’S-
-
= un
'S
Artificial Intelligence(AI) in}lealthcar -
m
C -
0

Paper XVI: Project :

Every candidate admitted to BSc. Medical Biochemistry course should undergo 1000

hours of compulsory hospital posting asdetailed in thecurriculum. A mini project may also be
done during the fourth year hospital posting. Student can choose a topic for the project in any
one of the subject (from the syllabus) which would be approved by his or her supervising
teacher.

Supervising teacher should have minimum 3 years full time teaching experience. The Students
should be under the guidance of the supervising teacher, carry out the work on the topic
selected and prepare a project report. The project report shall be duly certified by the
supervising teacher, Head of the Department of Medical Biochemistry and Principal one

month prior to the fourth year university practical examination.
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2.11 No. of hours per subject.

Paper | Subject Hours of Instruction
Theory | Practical Tutorial | Total | Clinical
posting
FIRST YEAR
[ Anatomy 120 80 120 320
Physiology 120 80 120 320
Il
1] General Biochemistry 120 80 120 320 -
v General Methodology 120 80 120 320
\Y; Community medicine, Health Education 120 -—-- 40 160
&Communicative English
SECOND YEAR — -
VI Analytical Methods &Instrumentgl;is:m'" S '1_20’1‘__.? 200 80 400
w0
Vil Enzymology b 120 ¢200 80 400
- ‘S - 240
Vi Endocrinology, Toxicology%ﬂuman 80 400
nutrition i
THIRD YEAR i -
IX Intermediary Metabolismél 0= 80 300
X Intermediary Metabolisn?—isl 80 300
F 360
Xl Clinical Biochemistry - 80 300
Xl Human Genetics& Molecular Biology )C 80 180
FOURTH YEAR Y Wa=] A
J"-——-_._._'_-"'\.f'-'r -'l'h.
Xl Immunology& Immunochemistry 100 240 80 420
XIV Diagnostic Biochemistry& Laboratory 100 240 80 420
Management
XV Research methodology, Biostatistics, 120 - 80 200
Information technology & Artificial
Intelligence in Health care
XVI Project 400
Grand Total 1680 1760 1320 4760 | 1000
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2.12

213

2.14

2.15

2.16

2.17

2.18

2.19

2.20

2.21

Practical training
As given in curriculum and clause 2.11

Records
Records should be maintained for each experiment done in the practical
laboratory for every subject and duly signed by the supervising teacher and

should be submitted at the time of University practical examination.

Dissertation:

Not Applicable

Specialty training [Lin% -q'{

Not Applicable ;;'

Project work to%e done if
-

As stipulated hy HOD from

ol
Any other requiremen

As given under c
Reference books

As given under clause “Content of each subject in each year “

Journals

As decided by the concerned faculties/HOD

Logbook

To be maintained for all academic work which shall be counter signed by

concerned HOD

35



3. EXAMINATIONS

3.1. Eligibility to appear for exams Attendance
No candidates shall be admitted to any year of B. Sc. Medical Biochemistry examinations unless he /she
has a minimum of 80% attendance.
Regarding condonation of shortage of attendance clause 1.9 shall apply.
Internal Assessment
The minimum requirement of internal assessment mark for appearing university examination shall be 50%
for theory and practical separately. The internal assessment marks in theory / Practical shall be on the basis

of the assessment made by the teachers from the candidate’s performance in the:
Y OF
* Three (3) sessional examinatio&s‘iebgnly placed afi"d{e'oqnducted by the department,

.
* Seminars, assignments, atg‘ehdance, lab’ry work and record work during the course of study.

The third sessional exanunatlorbﬁlould be cg fl as model erl_inunatlon as that of university and is

mandatory to appear for familiarization of] ersity Examination model. The average of best two

. o ot | Vs . : : .
Sessional examinations togethe_E with oth BeSSTn omponents like seminars, assignments,
=

attendance, laboratory work and:{:_ﬁcord Jor €alculating the final internal assessment

mark. 3 &

The marks secured by the candidates in each . >ct shall be forwarded to the university at the end of
the course for university examinations. 1"”T:aI/ m_q';l:le sessional marks should not exceed 75%.
The candidates who failed in the Ui inati i ed a separate internal assessment for
both theory and practical.

If a candidate not securing minimum internal assessment marks, he / she should appear for next university

examination (supplementary or regular) after securing the minimum internal assessment.
A regular record of theory and practical sessional marks shall be maintained for each student in the
institution. A separate internal assessment examination shall be conducted for theory and practical for the
failed candidates to make them eligible to appear for the next university examination (supplementary or

regular).

3.2. Schedule of Regular/Supplementary exams

Regular university examinations will be conducted at the end of each academic year and supplementary

%
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examinations will be conducted within six months after the publication of the result of regular examination.

3.3. Scheme of examination showing maximum marks and minimum marks

First Year B. Sc. Medical Biochemistry Examination

Paper Theory Practical Grand
Total
University Internal Total University Internal Viva Total
Max Min | Max Min Max Min Max Min | Max Min Max Max Min Max Min
| — Anatomy 50 25 25 12.5 75 375 50 25 25 12.5 50 125 62.5 200 100
Il - Physiology 50 25 25 12.5 75 375 50 25 25 12.5 50 125 62.5 200 100
Il — General 50 25 25 12.5 75 37-55 b | 50 El 25 25 12.5 50 125 62.5 200 100
Biochemistry o 3
IV — General 50 25 25 125 12.5 50 125 62.5 200 100
Methodology
V- - - 50 257 - - - - 50 | 25
. e
Community
Medicine, =4 ?
Health wd "
Education and < 5
Communicativ s
e English =
850 425
Second Year BSc. Medical Bio
Paper Theory ractical Grand
Total
University Internal Total University Internal Viva Total
Max Min Max Min Max Min Max Min Max Min Max Max Min Max Min
VI — Analytical 100 50 25 12.5 125 62.5 100 50 25 12.5 50 175 87.5 300 150
Methods and
Instrumentation
VIl - 100 50 25 12.5 125 62.5 100 50 25 12.5 50 175 87.5 300 150
Enzymology
VI = 100 50 25 12.5 125 62.5 100 50 25 12.5 50 175 87.5 300 150
Endocrinology,
Toxicology
&Human
nutrition
Total Marks 900 450
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Third Year BSc. Medical Biochemistry Examination

Paper Theory Practical Grand Total
University Internal Total University Internal Viva Total
Max | Mi | Max | Min | Max | Min | Max | Mi | Max | Min | Max | Max Min Max Min
n n
IX— 100 50 25 12.5 125 62.5 | 100 50 25 12.5 50 175 87.5 300 150
Intermediary
Metabolism-I
X- 100 50 25 12.5 125 62.5 | 100 50 25 12.5 50 175 87.5 300 150
Intermediary
Metabolism-II
Xl-Clinical 100 50 25 12.5 125 62.5 | 100 50 25 12.5 50 175 87.5 300 150
Biochemistry - | i
. N "
XII—Human 100 50 25 12.5 125 Qs_.i:l" - - '!""',5 - - - - 125 62.5
Genetics and
Molecular
Biology
1025 512.5
Final Year BSc. Medi
Paper Theory & Grand Total
i
University Internal Total
Max | Mi | Max | Min | Max | Min}| Maxf i-{iffrjr:Min Max | Max Min Max Min
n .-__-—-"'—'_"- —
X - 100 50 25 12.5 1@5!-'-—62!5——196-.‘_ 50s4==25 12.5 50 175 87.5 300 150
Immunology
and
Immunochemi
stry
XIV — 100 | 50 | 25 | 125 | 125 | 625 | 100 | 50 | 25 | 125 | 50 | 175 | 875 300 150
Diagnostic
Biochemistry
and
Laboratory
Management
XV — Research - --- 50 25 50 25 - - - - - - - 50 25
Methodology,
Biostatistics
,Information
Technology
and Artificial
Intelligence in
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Healthcare

XVI - Project - - - - - - 50 25 - - - - - 50 25
Total Marks 700 350
3.4. Papers in each year
As given in clause 2.6
3.5. Duration of theory and practical exams o
a\¥7T UF
Q. &
& 1,
Year Paper | Subject :"'- i
First | Anatomy - Ea
Theory = LFe)
Practicale o
! Physiology = m
Theory < = 4
Practical _, __ﬁ
1l General Biochemis?rg- .1:'
Theory -
Practical o ~| 3hrs
v General Methodology e lBh 22y | 11'__"" ie
Theory _,_-’-__r-_-_-v- .-E_I'Tr_s_'\,_
Practical S 3hrs
Vv Community Medicine, Health Education There will be no university examination.
and Communicative English
Second VI Analytical Methods and Instrumentation
Theory 3hrs
Practical 6hrs
Vil Enzymology
Theory 3hrs
Practical 6hrs
Vil Endocrinology, Toxicology and Human
Nutrition 3hrs
Theory 6hrs
Practical
w
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Third IX Intermediary Metabolism-I
Theory 3hrs
Practical 6hrs
X Intermediary Metabolism-I |
Theory 3hrs
Practical 6hrs
X Clinical Biochemistry
Theory 3hrs
Practical 6hrs
Xi Human Genetics and Molecular Biology
Theory 3hrs
Practical There will be no practical examination.
Fourth Xt Immunology and Immunochemistry
Theory 3hrs
Practical <% O |6hrs
Xiv Diagnostic Biochemistry qufta'\"bbratory &
Management < 3hr-g.:'
Theory =, ‘ 6hrs J‘J’-—
Practical _f'“' ® N
XV Research Methodarogy, Biosta There willl'é;.g no university examination.
Information techifology and A -
Intelligence in He'ﬂthcare "'
-
= 5
Xvi Project i inutes per candidate (Power point
Evaluation +* esentation for maximum 10 minutes and
AL
w
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3.6 Details of theory exams

a). Question paper setters

Question paper setters shall be posted from among the qualified teachers as per

norms of Kerala University of Health and Allied Sciences.

b). Question paper pattern

Total marks- 100 Time- 3 hrs
Essay -2 no.s x 15 marks =30 marks
Brief essay - 2 no. s x 10 marks = 20 marks

Short answers - 6 no. s x 5 marks =30 marks
Comment on- 10 nosix 'Q#Pngrksﬂ fzo‘mqarks
A

Y X
Total marks- 50 -E; ime - 2 hrs
= (T
Essay a -2no.x = 20 marks “*
Short answeré— 2 no. x m
Commentong 10 ;
g m

* &
c). Model question paper for each ion paper pattern

wd wa=y o=
B. Sc. Medical émw
Paper |- Anatomy
Total marks- 50 Time- 2 hrs

Essay-2 no. x 10 marks= 20 marks

1. Define epithelium. Describe its functions and structure. Classify epithelium giving
suitable examples.

2. Namethe parts of the Urinary system and describe in detail the kidney
Short answers 2 no. x 5 marks = 10 marks

3. Name the parts of female reproductive system. Describe in detail the uterus.
4. Name the endocrine glands. Describe in detail the pituitary gland and thyroid gland.
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© ® N oo v

11.
12.
13.
14.

1. Define Cardiac cycle. Giveﬂ%n@ﬂﬁiﬂla

Comment on 10 no. s x 2marks = 20 marks

Sessmoid bones
Connective tissue cells
Islets of Langerhans
Spermatic cord

Parts of Respiratory system

. Structure of heart

Location of Digestive glands

Peripheral Nervous system

0
T gyt e
ongue & o
o ¢
Microscopic structure oﬁ‘_'gkin
2> *
-~ w
< i
st m
< x
Total marks- 50 s 2 # Time- 2 hrs
- m
Essay-2 no.x 10 mark;" = 26"'marks

ofiduration of one Cardiac cycle. Explain

the events occurrin ia

2. Define Spermatogenesis. Explain the steps of spermatogenesis. Add a note on

factors influencing Spermatogenesis.

Short answers 2 no. x 5 marks =10 marks

3. Explain neural regulation of respiration.

4. Explainthe steps of urine formation

Comment on 10no. s x 2marks =20 marks
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Properties of Cardiac Muscle
Endocrine functions of kidney
Sarcomere

Chloride shift

o N o W

Webers test

10. Functions of saliva

11. Erythroblastosis foetalis
12. Muscle contraction

13. Structure of neurons

14. Temperature Regulation

«Y OF
Pa&e’i’hl- General Bio%mistw
< 1 ¢
% Y )
Total marks- 50 _.; . Time- 2 hrs
2 u
Essay-2 no. x 10 marks =20 marks

1. Define Lipids. ﬁassify lipid
2. Writein detail?ibout t ank_?' deficiency of iron. Add a

L

note on iron abso‘F“&gion.
o]

Short answers 2 no. x 5 marks =10 marks

ad Hd~] ¥ :
3. Essential amino acids e

TR S

4. Lipoproteins

Comment on 10 no. s x 2marks =20 marks
5. Bicarbonate buffer
6. Structure of eukaryotic cell
7. Disaccharides
8. Hendreson- Hasselback equation
9. Zinc sulphate
10. Nyctalopia
11. Structure of t RNA
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12. Sodium carbonate
13. Scury

14. Indicators

Paper IV- General Methodology

Total marks - 50 Time-2hrs
Brief Essay- 2 no. s x 10 marks =20 marks

1. Define culture media. Write a brief essay on different culture media.

2. General Procedures of Clinical laboratory.

Short answers- X Y OF 2 no. s x 5 marks =50 marks

& W
e« €
A’ ¢
™
N

3. Autoclave §

®

4. Laboratory animals
o
-

.'.-

Comment on- X 2 marks= 30 marks

i
]
s
x
) o o

5. Thin blood smean n

6. Gram staining %

7. | saf

Universal safety precalﬁc&swr_‘_[

8. Labellingand re aj;{a?:‘

9. Anticoagulants

10. properties of buffer

11. Capillary blood collection

12. Molal solution

13. Volumteric Analysis

14. Phase contrast Microscope
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Paper VII- Analytical Methods and Instrumentation
Total Marks:100 Time: 3 hrs

Essay
1. Describe the principle, types and application of ELISA

2. What is principle of electrophoresis, discuss on factors
influencing electrophoretic mobility. Enumerate on PAGE
(2x15=30)

Brief Essay
3. Describe on the principles and application of spectrophotometry
4. Give an account of different types of centrifuges (2x10=20)
"|.1 Y OF

Short Answers

5.RIA

6.Flame ph@tometry

uh

]
7.lon excﬁ'ange chro -

1]
8.lso- eIecﬁrlc focc =

o
9.HPLC il

£

10. Immuno electro (6x5=30)

Comment On wd wa 1'5‘-':*317\\
11. AppIicatiaM

12. Nebulizer

13. Turbidimetry

14. Rotors

15. Types of gels

16. Solubilizers

17. Errors in paper chromate graphy
18. Column preparation

19. Beer -Lamberts law

20. Partition coefficient (10x2=20)
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Paper VllI- Enzymology
Total Marks:100 Time: 3 hrs
Essay
1. Explain in detail the clinical significance of any five enzymes. Add

anote on their estimation.
2. Describe in detail methods of regulations of enzyme activity (2x15=30)
Brief Essay
3. What do you mean by enzyme inhibition? Explain in detail about
competitive and noncompetitive inhibition
4. Enzyme purification \ 1 ¥y OF (2x10=20)
Y W e

@
Short Answers & = ¢

-~
_. b=

A
5. Classification of iﬁzymes

6. Enzyme specificﬂ ‘I‘;
g
7. lIso-enzymes of.LiDH v ;
- x
8. LBplot i o
b "
9. Ribozymes e 5

10. Functional and non functiona

w wa= g
Comment On __‘.’_".-__V-_

B 0T

(6x5=30)

11. Km value

12. Suicide inhibition
13. Active site

14. Co-enzymes

15. Lock and key model method
16. Multi enzyme complex

17. Pancreatic amylase

18. Turn over number

19. M-M equation

20. Metallo enzymes (10x2=20)

%
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Paper-IX Endocrinology, Toxicology and Human Nutrition
Total Marks:100 Time: 3 hrs
Essay

1. Give an account of chemistry, functions and disorders of pancreatic hormones.

2. Explain the mechanism of action of hormones. Add a note on second

messengers
(2x15=30)
Brief Essay g\ Y OF He
3. TherapeuticﬁDﬁu%Monitoring ‘1'{.
P
4. Metabolisnu;'fxenobiotics <= (2x10=20)
-3 i
Short Answers o
= -
5. Disordef#s of thyroi fr
« x
6. Carbonmonoxi o
7. PEM .-,:"’
8. Alcohol metabolism a
9. Dietary fil::.e‘}s________v.._ I i-[ﬁ*? j :
10. Lead poisoning i (6x5=30)

Comment On
11. Hormone receptors

12.  Catecholamines

13.  Glycemic index

14.  SDA

15.  Positive nitrogen balance
16.  Scurvy

17.  Insulin

18.  Food preservatives

19.  Pellagra
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20. RQ (10x2=20)

111 BSc. Medical

Biochemistry Paper IX -Intermediary

Metabolism-I
Total Marks:100 Time: 3 hrs
Essay
1. Discuss reaction, regulation, energetics and significance of TCA cycle.
2. Explain the steps involved in glycolysis. Add a note on its energetics.
a1y OF e (2x15=30)
Brief Essay 4';5‘% .'4:' »
3. Describein detailét‘eps involv oneogenesis‘:‘-"
4. Ureacycle _: (2x10=20)
Short Answer :

i
]
m
x
5. Add a note on 'Fﬁinsa ‘;J
6. Digestion and abs‘g'rption G

7. Synthesis ofcatecholar‘qfﬁ

"T':f"_f[ | }
8. Glycogenolysis F-H__V_

-'h-.'_.r-
9. Add a note on the synthesis of serotonin and melatonin and its functions

10. Catabolism of heme

(6x5=30)

Comment On
11. Significance of HMP pathway
12. Porphyrias
13. Cori’s cycle
14. Redoxpotential
15. Pasteur effect

16. Phenyl ketonurea
%
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17. G6PD deficiency
18. Entropy
19. Lactose intolerance

20. Glutathione (10x2=20)

Paper X-Intermediary Metabolism-II

TotalMarks:100 Time: 3 hrs

Essay
1. Explain the steps involved in cholesterol biosynthesis. Add a note on its regulation.

2. Discussthe de novo synthesis of purine nucleotides. Add a note oniits inhibitors
&\ «Y OF

(2%15=30)
* *
Brief Essay 5N ":",,
™
3. Describe in detajl'steps involv xidation
i[Step g
4. Digestion and apsorption o O (2x10=20)
Short Answer o -
- o
5. Ketone body synthesis P
=
6. Fatty liver and lipotropic
7. Absorption Metabolisnr.pﬂquq..—,.[ ;IF@?\&
8. Gout _g"_-.-__v_
. b0
9. Functions and disorders of Calcium
10. Lipoprotein metabolism
(6x5=30)

Comment On
11. Salvage pathway
12. PUFA
13. Orotic aciduria
14. Alpha oxidation
15. Eicosanoids

16. Apolipoproteins
%
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17. Sodium-potassium pump

18. Lesch Nyhan syndrome

19. PRPP
20. Sphingolipidoses (10x2=20)
Paper XI- CLINICAL BIOCHEMISTRY
Total Marks:100 Time: 3 hrs
Essay

1. Describe the laboratory diagnosis, monitoring and complications of diabetes mellitus.

2. Whatis the normal blood pH.?2 How isitregulated? Add a note onacid base balance
a®' 1 e

- (2x15=30)
hort E
Short Essay > . .
3. Blood glucose ré-'gulation L,l;..
= -
4. Obesity - v m (2x10=20)
< x
Short Answers o =
w m
5. Functions and clinical si roteins
6. Atherosclerosis
7. Electrolyte balancf"__.-——-.\',-—ﬂmx
8. Hypoglycemia -
9. Acute phaseproteins
10. Atherosclerosis (6x5=30)

Comment On
11. Glycated hemoglobin
12. Anion Gap
13. Gestational diabetes mellitus
14. Fatty liver
15. Hemoglobinopathies

16. Hypokalemia
%
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17. Microalbuminuria
18. Insulin
19. Osmolality

20. Glycogen storage disorders

Paper —XIl : Human Genetics and Molecular Biology

Total Marks:100 Time: 3 hrs

Essay

1. Explainthe principle and agpji&aﬁongoFblqgt?g techniques
@

; .
2. Describe in detail stgp';i‘involved nslation. Add anote on the
g

post translationaﬁlodification i.ibitors of prc‘)‘{‘ein synthesis
i

< (I'Z'_k15=30)
-
Short Essay £ :
. . o
3. Briefly describe the org Pl

4. Role of Enzymes ‘é‘ad pro

Short Answers Hﬂ' “—,ﬂlﬁ ‘m\‘

Mutation S -

DNA profiling

5

6

7. Genetic code
8. DNA repair
9

PCR

10. Protein targetting (6x5=30)

Comment On
11. Mutagens
12. Oncogenes

13. RNA polymerase

%
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14. Human genome project
15. HGPRT

16. Genetic code

17. Operon

18. Vector

19. Gene therapy

20. Repetitive sequences (10x2=20)

IV BSc .Medical Biochemistry

Paper XllI- Immunology and Immunochemistry

.,L1"|" -L'ur

Total Marks:100 Time: 3 hrs

Essay

v
a%""

1. What are mmug??globulms? nd describe the structure of I1gG in detail

2. Listthe cellsand;prgansoflm m. ertem detail about
m
primary Iymphou;i organs zr
a
m
=
2x15=30)

Brief Essay

3. Define monoclonaléntlﬁodles. Expl_a!n the production of monoclonal
3 T

antibodies and their uses.

4. Define hypersensitivity. Write in detail about immediate type of

hypersensitivity reactions.

(2x10=20)
Short Answers

5. Tumor markers

6. Vaccines
7. HDN
8. CFT

w
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9. Autoimmunity

10. AIDS (6x5=30)
Comment On

11. Epitopes

12. APC

13. Haptens

14. Precipitation reactionas

15. Rh blood grouping systems

16. Phagocytosis

17. Oncogenes

«Y OF
18. Neutralisation ,3_'5?1" < E‘_'
19. Adjuvants ..1';:' L
™
20. Agglutination reactions ¥ (10x2=20)
~3 uh
]
< -
=l .'r T
< x
Paper XIV- Diagnosti ory-Management
w m
TotalMarks:100 -+ n Time: 3 hrs
Essay
1. Whatarethe diffeMMcribe briefly on laboratory tests to

. L0
assess liver function

2. What are the different types of errors occurring in laboratory?
Discuss briefly on QC systems used in clinical chemistry labs
(2x15=30)
Brief Essay
3. Discuss automation in clinical biochemistry lab.
4. Describe briefly onlaboratory teststo assess thyroid functions. (2x10=20)
Short Answer
5. Biochemistry of CSF

6. Preservation and storage of clinical chemistry samples

%
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7.
8.
9.

10.

Gastric stimulation tests
PFT
Disposal of wastes

Dry chemistry analyser (6x5=30)

Comment On

11.
12.
13.
14.
15.
16.
17.
18.
19.

Bence jones proteins
VMA

PSA

Seminal fluid

Beta HCG
\1Y OF

Centrifugal analyser 'i"-t"?

<

Clearance tests .f"'

=+

Hisrtamine stimulation test g b
]

™

Reference vaIueE
ol

s
3.7 Internal assess
.

Internal assessment mar#s sh awarded to the candidates in each paper as
W MWy -1_1 ! i
detailed in the sWdT'EMon - ard shall be on the basis of the

. b0
assessment made by the teachers from the candidate’s performances in the

-
Ly
o
>

Three sessional examinations evenly placed and conducted by the department
of which the third one is university model and is mandatory and average of two

best performances shall be taken into consideration,

Seminars, assignments, attendance, laboratory work and record work during

the course of study.

The marks secured by the candidates in each paper shall be forwarded to the
University at the end of the course for the University examinations. The

candidates who failed in the University Examinations will be allowed a separate
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internal assessment for both theory and practical

. The class average of internal assessment marks of the whole class should not
exceed 75% of maximum marks for regular examination and 80% for

supplementary examination both in theory and practical examination.

3.8 Details of Practical Examination

As detailed in Clause 3.3 and 3.5

A certified practical Record is compulsory for each subject with Practical Examination
and that will be evaluated at the time of concerned University Practical Examination. A
maximum of 10 marks shall be given for the record.

1Y OF
£y T
3.9 Number of examine_fﬁheeded (Internal & Ex'le nal) and their qualifications
The examiner shgﬁld be an A nt Professor .ér above with MSc. Medical Biochemistry
and minimum 3<%years Post P @ns experienc'?é in the concerned subject. The evaluator
should be an Assistant Pro bove with MS€. Medical Biochemistry and minimum 3
years Post PGiteaching ex >

¥
-
1

— m
3.10. Details of vi@_: divi x
As Given in Clause 3. ™
-+ o

3.11Project Evaluation 4% wa=] i

The project evm internal and external examiners together

in the Fourth year B Sc Medical Microbiology University practical examination. Soft Copy of
the project in PDF format should be sent to the examiners at least one week before the

date of University Examination

4. INTERNSHIP

Not applicable
5. ANNEXURES

5.1 Check Lists for Monitoring: Log Book, Seminar Assessment etc. to be formulated by
the curriculum committee of the concerned Institution
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