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PROPOSED CURRICULUM FOR
M.Sc. DEGREE lN MEDICAL BIOCHEMISTRY

UNIVERSIW OF CALICUT
1l TNTRODUCTION

' The Aim of the proposed course is to impart training to graduates for a
period of two years, to render them proficient to:
Al Perform the Medical Biochemical techniques.
Bl lnterpret the results of various tests.
Cl Supervise the Medical Biochemistry Laboratories.

2l NAME OF THE COURSE: M.Sc. Medical Biochemistry

3l ELTGTBTLTTY FOR ADMTSSTON:
Candidates seeking admission to the course shall have passed 4 year

B.Sc Medical biochemistry Examination of the University of Calicut with at least
50% marks or a Qualification recqgnized as equivalent. ln their absence, 3 yeAr
B.Sc. Biochemistry/B.Sc chemistry. with at least 50% marks. Relaxation in
minimum' marks for eligibility allowed by the Govemment of Kerala to
scheduled castes and scheduled tribes and other backward classes shall be
made. Candidates with higher qualification are also eligible for admission,
provideb they possess the 'minimum qualification mentioned in the draft
syllabus.

ln the absence of four-year B.Sc Medical Biochemistry graduates, those
with B.Sc. Biochemistry [Three year course] or B.Sc. Chemistry [Three year
coursel may be considered for admission, provided they undergo a Basic
Medical Sciences,etffirse [consisting of Anatomy, Physiology and Biochemistry]
in one year, followed by the proposed two year M.Sc Medical Biochemistry,
making up a totalof three years.

4l DURATION OF THE COURSE: As above.

sl uNtvERSrw ExAMtNATtoNS:

There shall be University examinations at the end of each sernester as
detailed in the scheme of examination, making up a total of three- first at the
end of 1"r semester, secbnd at the end of 2nd iemester and third at the end of
4rh semester [i.e., for third and fourth semesters combined]. There shalt be
supplementary examinations at the end of the subsequent semester.
Candidates who fail to secure a pass in any particular paper shall appear lor
tha! paper in the supplementary examination, in order to secure a pass.
Candidates who fail in any one or more papers in an examination need appear,
for only those papers, for securing complete pass in the examination. All the
students tvho complete the course prior to the examination and register for the
examination shall be promoted to the subsequent semester.
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FIRST SEMESTER

Al PAPER- I BiomedicalTechniques and Biostatistics

Br pApER-" i:,Tx":lilf, ft:tJ':1iJ]il'frr"",",o,on,
[Both Theory and Practicals] Basic Microbiology

[Theory only]
Cl PAPER-Ill Clinical Biochemistry, Laboratory -

Management [Both Theory and Practicals]
and Toxicology [Theory only]

SECOND SEMESTEH

Al PAPER-l lmmunology and immunological Techniques

[Both Theory and Practicals]
BI PAPER-Il Molecular Biology and Applied Genetics

[Both Theory and Practicals]
Cl PAPER-lll lnborn Errors of Metabolism and Advanced Clinical

Biochemistry [Both Theory and Practicals]

THIBD SEMESTER

Al PAPER-I Diagnostic Biochemistry and Organ Function Tests

[Both Theory and Practicals]
Bl PAPER-|| Vitamins, Minerals and Hormones

[Both Theory and Practicals]cl PAPER-'rr 
lil#?'f"Xtff"Jpracticarsl

FOUHTH SEMESTER Dissertation.

NB: lll and lV Semester are combined. Examination shall be conducted at
the end of lV Semester.
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' Those admitted with B.Sc. Biociemistry [Three-year course] or B.Sc.
Chemistry [Three-year course], should pass the Basic MeOical Sciences cou6e
[consisting of Anatomy, Physiotogy and Biochemistry] in the first year itself,
failing whicfu llgy lnould not be permitted to join the subsequent two years of
the M.Sc. Medical Biochemistry course.

Candidates who complete the coursb of study and secure pass in all the' papers o! the two years examination shall be declaied to have qualified for the
degree. Such candidates shall be placed in the second c{ass

Candidates who qualify for the degree passing all the examinations in
the first attempts securing not less than 657o marks oi the aggregate of a[ the
University examinations and intemal assessment taken in togelner shatt be
declared to have passed in the first class. Those who secure not less than 75%
of the aggregate marks shall be declared to have passed in first class with
distinction.

PROVISION FOR RANKING STUDENTS:

Ranking of student shall be made separately in each specialization.
There shall be no provision for improvement oI results in any.examination.

4 COURSE OF STUDY:

The course shall comprise of both theoreticat and practicat studies in
different subjects of study inc,luded in the cuniculum.

8l ATTENDANCE OF HEOUTHEMENT:

The attendance requirement wilt be 80%, with the provision for
condonement upto a maximum of 10% on medicalgrounds.

9] INTERNAL ASSESSMENT MARKS

lntemal assessment marks shall be awarded to the candidates in each. paper as detailed in the scieme of examination. The award shall be on the
basis of the asSessment made by the teachers from the candidates'

'performances in the examination conducted by the departnients class test.
Laboratory work, seminars, symposium, record work etc during the course of
study. The marks secured by the candidates in each subject shall be fonrarded .

to the.University at the end of each semester lor examinations. ln the case of
failed candidates, the intemal assessment will not be retained. They must

. appear for fresh intemal assessments before each attempt of University
examination.

3

I



_ I 1tt Semestert

, Theory
. lncluding Seminar

Symposium and
Journal Club - 

360 Hrs

Practical 360 HrsTotal 72O Hrs

, ll Znd Semester
a-

Theory
lncluding Seminar
Symposium and

.- Journal Club 360 Hrs

Practical 360 HrsTotal 7ZO Hrs

lll 'Semester

Theory
lncluding Seminar
Symposium and

. Journal Club 960 Hrs

. Practical 360 Hrs
Total . 220 Hrs

lV Semester Dissertation

Total 72A Hrs

I-J
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STAFF PATTERN
[For 20 students admifted]

1. PROFESSOR

Qualiftcation and Experience

2. READER [Medicat]

Qualification and Experience

3. READEH [ttori-Medicat]

Qualification and Experience

4. LECTURER [Medicat]

Qualification and Experience

5. LECTURER [Non- MedicatJ

Qualification and Experience

: One
I

: MBBS and MD in'biochemistry with

experience after Post graduation

: One

: MBBS and MD in Biochemistry
with minimum 5 years teaching
experience after post graduation.

: Two

.: M. Sc. Biochemistry and ph. D with
minimum 5 year teaching experience
after Ph.D.

:

One

MBBS Degree

Two

MSc Biochemistry with minimum
two lears teaching experience aftei
Post graduation.

!

t

6

li



-.\
;:

/ ALLOTMENT OF MARKS

+ Note: ln those topics, whictr do nothave practicals, the marks for the practical
section is distributed'to the other topics included in the same paper

. , Semester 1- Paper 2 Basic Microbiology ( No practicals)
Semester 1- Paper 3 Toxicology ( No practicals)

- FIRST SEMESTER

PAPER -1 Section A - Biomedical Techniques & Section B - Biostatistics

( Section A & Sectlon B to be answered separately )

Duration [hours] Maximum
Minimum for

Pass

Theorv 3 100 40
Theory:
lnternal assessment

25

Practicals & Record 18 100 40
Practical:
lntemal asses$nenl

25

Viva 50
Total .250 125

3OO i-D

FIRST SEMESTER

PAPER -2 Section A - lntermediary Metabolism ; Section B - HaematoloEy
and Basic Microbiology

( Section A & Section B to be ansivered separately )

Duration [hours] Maximum
Minimum for

Pass

fheorv 3 100 40
Theory:
lnternal assessment

is
Practicals & Record 18 100 40
Practical:
lntemal assessrnent

25

Viva 50
Total -zso) .125

3oo l'FO
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FIRST SEMESTER

Paper - 3 Section A Clinical Biochemistry, Laboratory Management ;

, ( Section A & Section B to be answered separately )

::.,.,

SECOND SEMESTER
Paper -1 lmmunology and lmmunol-ogical Techniques.

160

SECOND SEMESTER
Paper -2 Molecular Biology and Applied Genetics

I .5-o

\ \

I

ls

I

I

Duration
Ihours]

Maximum Minimum for Pass

Theory 3 100 40
Theory:
lnternal assessment

25

Practicals & Record 18 100 40.
Practical:
lntemal assessment

25

Viva 50
Total 250 125

Duration
[hours]

Maximum Minimum for Pass

Theory 3 100 40
Theory:.
lnternal assessment

25

Practicals & Record 18 100 40
Practica!:
lntemal assessnent

25

Viva 50
Total o-L;,- (250 125

Duration
Ihours]

Maximum Minimum for Pass

Theory 3 100 40
Theory:
lnternal assessment

25

Practiials & Record 18 100 40
Practical:
.lntemal assessmenl

25

Viva 50
Total 250 (125 )

t



-"t

SECOND SEME$TER

Paper -3 lnborn errors of Metabolism and Advanced Clinical Biochemistry

Duration
Ihours]

Maximum Minimum for Pass

Theory 3 100 40
Theory:
lnterna! assessrnent 25

Practicals & Record 18 100 -40
Praotica!:
lnternal assessment

25

Viva 50
Tota! 250 125

3oo t 5 <)

THIBD AND FOURTH SEMESTERS are combined and the Examination at the
end of fourth semester

PAPER -1 Diagnostic Biochemistry and Organ Function Tests

Duration
[hours]

Maximum Minimum for Pass

I-heorv 3 100 40
Theory:
lnternal assessment

25

Practicals & Record 18 100 40
Practical:
lntemal assp-ssment

25

Viva 50
Total 250 125

Paper -2 Vitamins, Minerals and Hormones

Duration
[hours]

Maximum Minimum fqr Pass

Theorv 3 100 40
Theory:
lnternal assessment

25

Practicals & Record 18 100 40
Practical: :

lntemal assessment
25

Viva 50 a

Total. (25qt t12s-)

3oo l-5o
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Paper -3 (lmmunopathology)

ptssEsTAfloN
3oo 190

Duration
[hours]

Maximum Minimum for Pass

Theorv 3 100 .40
Theory:
lnterna! assessment

25

Practicals & Record 18 100 40
Practical:
lntemal assessrnent

25

Viva 50
Total (250) 121

Maximum marks Minimum for pass
Evaluation of the work 100 -r-f')
Presentation 50 25
Viva 50 25
lnternal Assessment 50 25

Total 250 (IzD t+o
Each Semester to have 3 Papers. For 3 semesters, Totar 9 papers

Tota! Marks: ,.2-@ x 9 Papers
Dissertation

Grand Total

3ooo

9,7 o, o

3oo

10
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. SEMESTEB. I

PAPER -I '
BIOMEDICAL TECHNIOUES AND BIOSTATISTICS

BIOMEDICAL TECHN!QUES' 1. Methods of qualitative analysis of Biomolecutes: ,

P ri nci pl es, Experi mentar procedu re and application of chromatog raphy:
Paper, thin layer, ion exchange, affinity, gei filtration, gas liquid a-no'nplc.
Principles, proced.ures and application oiElectrophor6sis: paper, Agar gel,
a.garose gel, cellulose acetate, polyacrylamide gel
Ultracentrifugation, Ultrafiltration.

2- Quantitative method: principres and application of: photometry,
spectrophotometry, Flurometry, Ftame photometry, Atomic auiorption
spectrophotometry and i on selective p roced u res.

3. lsotopes: Detection and measurement of Radioactive tsotopes.
Application of lsotopes in research and clinical Bioche4jstry.

4. Con derson-Hasselbach equati6n. principle
and of pH, Acid,base balance and electr,olyte
bala

5, Cell fractionatiQn, Biochemicat activities of different fractions. Marker
Enzymes..

6 Pioenergetics and Biological oxidation. concept of free energy charge,
High energy compounds, ATp generation, Redox potential, El6ctron
Transport chain, oxidative phosphorylation, inhibitors, unc6uple rs and
!onophores.

7 Purification of enzymes from cells characterization and criteria of purity.
Purification of proteins.

BIOSTATISNCS

1. Methods for collecting datia, tabulation and representation of data, sampling
and sample design, types of classification, tabulation, diagrammaiic
representation:line diagram, bar diagram, pie diagram- hiitogram,

- frequency polygon,.frequency curves and cumutaiive frequeicy curves.2- Measures of central tendency: Mean, Mode, Median, Range, Mean
deviation, standard deviation aM standard eror.

3. 'correlation analysis and regression anatysis, probabitity- anatysis of
variables.

!. Tests of significance-"t' and "chi -square test,' and goodness of fit.5. Analysis of variance- one-way classification and two-way ctassification.

. PRACTICALS

Biomedical techniques and Biostatistics
1. chromatography-olper, thin layer, ion exchange, get.filtration,

demonstration of HPLC and GLC.
2- Electrophoresis, agar gel, agarose get and PAGE, Eiectrophoresis of serum

protein- normal and abnormal.

11
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3. Photometry, Spectrophotometry, Flame phOtometry, and demonstration of

atomic absorption spectrophotometry, Flurometry, lon selective electrodes
and Chemilurninence.
Preparation of Butfers and determination of pl-i.

Cell fractionation methods.
Estimation of Electrolytes.( sodium, potassium, bicarbonate and chloride)
Assay for enzyme, Km value.
Effect of pH on enzyme action.

9. Effect of temperature on enzyme action
10. Collection, tabulation of data.
11. Graphical representation of data.
12. Correlation and regression analysis.
l3.Students "t" test, 'rchi-square test".
14. Analysis of variance.

) ' -r 
-, PAPER-,

INTERMEOiANY METABOLISM, HAEMATOLOGY AND BASTC

M]CROBIOLOGY

I NTERMEDIARY METABOLLSM

1. Carbohydrate metabolism: Details of metabolic pathways involving
Carbohydrates in mammals. Embden-Meyerhot pathway, Hexose
monophosphate shunt pathway, other minor pathways, and fructose and
galactose metabolism. Digestion and absorption blood glucose
homeostasis, hormones influencing'Carbohydrate utilization- insulin,
glucagon, glucocorticoids and adrenalin. Dietary fibers and its significance..

Z. Amini acicl metabolism: Protein digestion an absorption of amino acids,
metabolism of individual amino acids, one carbon units, polyamines, nitric
oxide, plasma proteins, transport proteins. Protein requirement, Nitrogen
balance, Balanced diet, Nutritive vatue, Biological value, Chemical score

,Protein energy malnutrition, Kwashiorkor and Maraslnus.'
3. Lipid metabolism; Digestion and absorption, .trallspon and storage, fatty

acid synthesis, fatty acid oxidation pathways. Biosynthesis of
phospholipids, glycolipids. Cholesterol metabolism, plasma lipoprotein
metabolism.,flole of adipose tissue and liver in lipid mbtabolism. Hormonal
regulation of lipid metabolism. Prostaglandins, prostacyclines, leukotriens,
throboxanes and very long chain fatty acids, Obesity, Starvation, PUFA.

4. Regulation of metabolrbm: TCA cycle, integration of metabolism, common
teririnal pathway, regutation, and amphiboiic role. Hormonal regulation bf
metabolic pathway, Corils cycle, Alanin cycle, adaptation during starvation.

5. Purin and pyrimidine metabolism: synthesis and degradation of bases and
nucleotides, regulation and gout.

6. Protein degradation: cathepsins, proteosomes, iaspases, and ubiquitin.
7. Muscle contraction.

I
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PBACTICALS

- 1. Esiimation of blood/ serum glucose by different methods.
^ 2. Estimation of blood/ serum cholesterol by different methods, 3. 

fl:Iil:ift 
of bloodl serum albumin, total protein and A/G ratio by ditferent

' 4. Estimation of blood/ serum ure3 by ditferent methods
- 5. Estimation of blood/ serunl creatinine by ditferent methods

. 6. Estimation of blood/ serum triglycerides by ditferent methods
7. Estimation of blood/ serum HDL cholesterol.
8. Blrcose tolerance test.
9. Lipid profile.

HAEMATOLOGY

Principles of determination, Clinical significance ind interpietation of the
following parameters- TC, DC, ESR, Hb, PCV, BT, CT and Prothrombin time... Brief stu.dy of Blood Groups and Storage and Transfusion of Btood

PRACTICALS

Detegmination of TC, DC, ESR, Hb, PCV, BT, CT and Prothrombin time.

BASTC M|CROB|OT?V

Sterilization methods and Disinf6ction of Laboratory equipments.

I
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CLINICAL BIOCHEMISTRY, LABORATORY MANAGEMENT AND
TOXICOLOGY l

CLI N ICAL BIOCHEMI STR.Y

Urine preservatives, Urine analysis, Urinary aminogram, Urolithiasis and Urine
24- hour assays for Protein, Calcium, Phosphorus, Urea, Creatine and'
ereatinine
Blood: Collection, Anticoagulants, Freservatives and Deproteinization. Blood-'Urea, Creatinine, Creatinine clearance test. Serum- Uric acid, Gatcium,
Phosphorus, Serum Proteins- Fractionation and Estimation
Cerebrospinal fluid and other cavity fluids- Peritoneal, Pleural and Synovial.

LABORATORY MANAGEMENT

Apparatus selection and maintenance.
Chemicals selection, storage and disposal.
Calibration of volumetric and gravimetric equipment and apparatus.
Handling and disposal of infected, dangerous radioactive materials.
Accidents- safety measures and emergency treatment.
Quality control: Organization, Operation, lntema! and External quality control.
Automation in clinical Biochemlstry.

TOXICOLOGY

Outline the study of the biochemical and physiological actions and the
screening procedure for detection of the following compounds-
Organophosphorus insecticides, Ethanol, Methano!, Barbiturates, Cu, Pb, Hg,
As, Cyanide, CO, Digitalib products, Strychnine, common mineral acids,
Formic, Oxalic and Acetic acids. Agents that cause cellular hypoxia.

PRACT!CALS

1. Physical and chemical analysis of urine . pH, specific gravity, osmolality,
reducing substances, protein, ketone bodies, blood, Bile salts and bile
pigments.

2. Urinary Aminogram.
3. Urinary'stone, Gall stone and pancreatic stone analysis.
4. Creatinine clearance test.
5. Estimation of Blood-creatine,,uric acid, calcium and

Phosphorus.(glucose,urea and creatinine in Paper ll )
6. Estimation of urine- sugar, uiea, Creatine, creatinine, uric acid, calcium and

Phosphorus.
T.Analysis of cavity fluids-,cerebrospinal, peritoneal, pleural and synovial.
S.Demonstration of ditferent types of Autoanalysers.

14



" ?lTEBIr*
IMMUNOLOGY AND IMMUNOLOGICAL TECHNIQUES

1. History of lmnnrnology- lnnate and Acquired immunity, Mechanism of innate
immunity, lnflammation- lnflammatory cells, u6oiators, lnflammatory
responses, Types.

2. [nnunoglobulins- Structure and Functions, Classes and Subclas'ses,
cryoglobulins, Pyroglobulins,' immunoglobulin genes- organLation and
Expression, antibody diversity and ctass'switching. a

Monoclonal antibodies- Hybridoma Technique' a-nd M-antibody production,pu Application in Biomedical Research,Cli Drug delivery sydtems
3. lm

Secondary response, Humorat a
Antigen processing and present
molecules, MHC molecules- Struct
yHC genes, Formation, Activation and Differentiation of ,B and T cells,
Structure and generation diversity cytokines- Properties and functions,
l:1"!,9-r.:, Retation to disease, Theripeuric uses, cyrokine 

"r,tigo;i.i.,ADCC, NK cells, LAK cells, Regulation of immune response.
vaccines- Advances in, the development of vaccines. [Hemophilus B
conjugate, Pertussis, cholera, Malaria, Hepatitis B, pbib, nv and
Antitumour adjuants.

4. complement system- Functions, complement receptors, Activation
pathways, Control mechanisms, Rote in inflammation, Kinih cascade, Kinins
in diseases.

.5.
6.

lmmunity against Bacteria, Virus, Fungi and parasites.
I mmunological methods in clinical laboratories:

!4ethodg, interpretation and applications of following methods,
Double diffusion in Agar, Single radial immuno diffusion, Etectrophoresis
and immuno electrophoresis, chromatography- ion exchange, gel, and
affinity.
RlA, ELlsA, western Blotting, Detection of immune complexes,
Nephelometry and I mmunofluorescence
Agglutination Tests- Direct and lndirect, Haemagglutination and
Haemagglutination Inhibition, Cbmplement assays, cFT, nLmolgic assays
and Functional assays.

7. Detection of Cellular lmmunity: Delayed hypersensitivity Skin tests, Assays
for _Lymphocytes- T and B cell Assays, Frow cytometry, FACS clinical
applications, Lymphocyte activation, Mixed tymphocyte cutture, NK ceils,
Neutrophil f u nction Tests and Histocompatibitity Testi ng.

15
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PRACTICALS

1. Double diffusion technique.
2. Radial immuno diffusion.
3. Haemagglutination.
4. Haemagglutination inhibition.
5. Latex agglutination tests.
6. Complement fixation tests.
7. lmmuno electrophoresis.
8. Counier current lmmuno electrophoresis.
9. Lymphocyte culture.
10. Detection of immune complex.
11. FITC conjugation of antibody.
l2.lsolation of lymphoid organs of mice.
13. Neutrophil function tests.
14. ELISA.
15.Widal test.
16.VDRL.
1 7. Demonstration of RlA.
18. Demonstration of Western Blot Technique.

, PAPER. II
MOI-ECULAR BIOLOGY AND APPLIED GENETICS

1. DNA: Structure, Types, Coiling and Supercoiling, Topoisomerases,
Replication, Satellite DNA,'Organization of Prokaryotic and Eukaryotic
Genome.
Chromosomes- Structure, Number, Sex chromosomes and Human
karyotyping.
Methods for Chromosome analysis- Chromosome Banding, FISH, CGH and
Flow cytometry.
Ce!!- cycte, Mitosis and Meiosis.
Transcription, and Translation- Factors involved, RNA Processing, Types of
RNA, Genetic code, Lae operon, .Tryptophan Operon, Regulaiion in
Eukaryotes, Gene amplification and Generation of antibody diversity.
Mutation., Spontaneous, lnduced, Point mutation, Silent mutation, Frame
shift mutation, Physical and Chemical Mutagens, Molecular basis, Site
directed mutagenesis, Significance of mutagenesis, DNA repair, lsolating
mutants and AME's TeSt.
Recombinant DNA technology- Necessary elements, Enzymes and their,
characters, DNA ligase, DNA modifyihg enzymes, CIoning, Vectors-
plasmids, cosmids, Bacterophages, Shuttle Vectors, Expression Vectors,
Construction of DNA. and Cloning strategigs- various methods, Genomic
libraiies [eg. using phage vectors], c DNA libraries, lntroduction of r DNA
into Host. Methods of Restriction maps and Sequencing.
Genetics in Medicine- Hemoglobin and Haemoglobinopathies,
Phenylketonuria, Alkaptonuria, Homocystinuria, Lesch-Nyhan syndrome,

2.

3.

4.

5.
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The genetics of cancer, Down's syndrome, Di George syndrome,
Klenefleter's syndrome, Turne/s
fibrosis, Hemophilia, Prenata! diagn
recombinant DNA technology in
printing, Therapeutic pr:oteins, Vacci
Gene therapy and Human genome pr

PRACTICALS

1. lsolation of DNA and RNA from Bacterial cells.
2. Estimation of DNA and RNA.
3. lsolation of plasmids from Bacterial cells.
4. DNAelectrophoresis.
5. Study of mitotic stages.
'6. Study of meiotic stages.
7. Lane brush Chromosomes and polytene Chromosomes.

, 8. lsolation of mutants.
9. AMES Test.
1 0. Karyotype preparation.

PAPER III N 
:

INBORN ERRORS OF METABOLISM AND ADVANCED CLINICAL
BIOCHEMISTRY

1. lnbom errors of cabohydrate metabolism
2. lnbom errorb of lipid metabolism
3. lnbom errors of protein metabolism
+. lnbom errors of nucleic acid metabolism

. 5. lnbom errors of hormone metabolism
6. lnbom erors of vitamin and mineral metabotism
7. lnbom erors of neurotransmitter metabolism
8. cancer biochemistry-cell cycle, check points, reguration, oncogenes,

Tumour suppressor genes, Apoptosis, Tumour markers and Bence Jones
proteins.

9. Acute phase proteins-diagnosis and clinical significance of 
'-c-reactive

protein, Alpha feto protein, Alpha 1 antitrypsin, Atpha 2. macroglobulin,
haptoglobin, Ceruloplasmin etc.

lOBiochemistry of AIDS-HlV genes, Biochemicat change during HIV infection,
Diagnosis and precautions. ,

1 l.Ageing-Biochemistry of ageing, Alzheime/s disease, prions and Beta
amyloid.

PRACTICALS

1. Detection/Estimation of C-Reactive protein.
2. Detection/Estimation of Alpha feto protein.
3. DetectionlEstimation of Haptoglobins..
4. Detection/Estimation of Ceruloplasmin.
5. Diagnosis of HIV

cu"/tvg./2op,1
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6. lnvestigation for Alkaptonuria.
7. lnvestigation for Cystinuria. ,

8. lnvestigation for Pentosuria
9. lnvestigation for Glycogen storage diseases.
1 0. lnvestigation for Galactosemia.
11 . Glycosylated Hb, C-peptide and Fructosamine estimation.

, l2.Detectionof Microalbuminuria.

,. III SEMESTER
PAPER.I

DIAGNOSTIC BIOCHEMISTRY AND TESTS OF ORGAN FUNCTION

1. CLINICAL ENZYMOLOGY
Factors affecting enzyme levels in plasma or serum, Selection of Enzyme
tests, Measurement of reaction rate and measurement of Enzymb Mass.
Enzymes as analytical reagents. Analytical applieations of immobilized
enzymes. Measurement of isoenzymes and clinical significance.
Antioxidants and Enzyme systems.

2. LIPOPROTEINS \
Clinical significance, Association with coronary disease, Diagnosis of
Lipoprotein disorders reactive oxygen species and defense mechanisms. i

3. DIABETES MELLITUS (

Classification, pathogenesis of Diabetes mellitus Type I and l!. Diagnosis
4. HEMATOLOGICAL DISORDERS

Biochemical changes in anaemia.
5. TESTS OF ORGAN FUNCTION

a. Liver function tests.
b. Kidney function tests.
c. Gardiac function tests.
d. Gastric function tests.' e. Pancreatic function tests.

PRACTICALS

(Enzymatic assays related to each function test shoutd be stressed)
1. Liver function tests.
2. Kidney function tests.
3. Cardiac function tests.
4. Gastric functioh tests.
5. Pancreatic function tests.
6. Biochemical tests in Anemia
7. Lipoprotein electrophoresis
8. lsoenzyme estimation [LDH, CPK]

18



PAPER-II
VITAMINS , MINERALS AND HORMONES.

1. vlrAMlNS: chemistry, Absorption,,Metabolism, Biochemical roles,
Requirements and deficiency manifestations of Fat soluble Vitamins and
water sOluble Vitamins. Estimation of Vitamins.

2. Minerals: Absorption, Biochemical roles; requirements and deficiency
manifestations of macrominerals, microminerats and uttra trace elements.
Effect of toxic metals.
Measurement of serum minerals like Zn, Cu, Na, K, Cl, Mg, Mn, Ca, p, l,
se, Fe, iron binding capacity, Transferrin, ferritin and ceru-toplasmin.

3. Endocrinology: Mechanism of action of hormones, hormone ieceptors,
signal transduction, G-Proteins, second messengers, c-AMp, c-6Mp, ca,
I nositol Triphosphate, Diacylglycerol, Biosynthesls of adrenal and thyroid
hormones, metabolic regulation by hormones, Hormonal regulation of gene
expression and hormonal disorders.

PRACTICALS

1. Estimation of Ascorbic acid in food / Biologica! fluids.
2. Estimation of Minerals in serum [Zn, Cu, Mg, l, FeJ
3. Estimation of serum Transferrin
4. Estimation of serum T3, T4, TSH
5. Estimation of serum thyroglobulin
6. Estimation of Cortisot ih Otood.
7. Estimalion of Catecholamines
8. Estimation of 24 hour urinary 17 Ketosteroids and Ketogenic steroids
9. Estimation of 24 hour urinary VMA

III SEMESTER
PAPER-III

IMMUNOPATHOLOGY

1. Mechanism of Antibody mediated inactivation: Direct and lndirect. Eg.
Diabetes mellitus, Thyroid diseases, Pernicious anemii,
Polyendocrinopathy, lnfertility, Hemophilia, Myasthenia gravis. Anti-
idiotypes and diseases.

2. lmmune deficiency disorders.
3. lmmunohematologic diseases. Transfusion reaction, Erythroblastosis

foetalis, Warm and cold antibody diseases. Drug and Hemolytic diseases,
Agranulocytosis, Thrombocytopaenic purpura. lmmune suppression of
blood cell production, Vascular purpura, Demonstration of cytotoxic
antibodies in vitro.

4. lmmune complex reaction: Arthus reaction, serum sickness,
Glomerulonephritis, skin diseases mediated by immune complexes,
Evaluation of circulating immune complexes.
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5. Connective tissue diseases: Polyarteritis, SLE, Dermatomyositis, Rheumatic
fever, Rheumatoid arthritis, and Progressive systemic sclerosis.

6. Atopic of anaphylactic reactions: Reaginic Ab, Anaphylaxis, Atopic allergy-
Factors involVed, Asthma, Hay fever, Food allergy, lnsect allergy,_ Atopic

. eczema, Detayed Hypersensitivity reactions: Contact dermatitis, Viral .
infections, Graft-Host relationship in Pregnancy.

7. Autoallergic diseases: Encephalomyelitis, Multiple Sclerosis, Orchitis, i
Thyroiditis, and Sjogrens syndrome

8. Granutomatous reactions- infectiou; diseases like Tuberculosis and
Leprosy.

9. Drug allergy: Penicillin allergy, Allergic
chemotherapeutics.

l0.lmmunology of AIDS, Tumour anb Transplantation.
1 1 . lmmunohaematology.

PRACTICALS

reaction to cancer

1.
2.
3.
4.
5.

Screening and diagnostic tests used in different pathological conditions.
Delayed type hypersensitivity testing.
Detection of tumour markers.
Histocompatibility testing.
Blood grouping and Cross matching.
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