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MGM Institute of Heslth Scicnces
M.Sec. Medical Biochemistry
Sylabus (Theory & Practical)
ves:-
At the end of three year course in M.Sec. Medical Biochemistry the student should be able
to:-
@

i. Gain knowledge of core fundamentals of Biochemistry.
2. Understand the working and application of instruments used in research smnd

clinieal Biochemistry laboratory.
3. Obtain in depth knowledge of biochemical basis of different disenses & disorders. So

that they are prepared to conduct research in any of the subtopics
4. Achieve basic orientation towards research methodology.
- ) & &g . P . - s »
5. Beinitiated in the field of laboratory medicine.
6. Conduct teaching, research and clinical assignment with expertise

.
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Curriculum for M.5c.
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MGM Institute of Haalth Sciencss, Navi Mumbai

tach semester is divided info six modules having ten lecture hours in each, makine a fotal
= tl 3 o

of 60 lecture hours per semester.

Semester I : Basic Foundation (Course I).
Semester II: Basic Foundation (Meta bolism).
Semester Il : Instrumentation & Research methodology.
Semester IV : Metabolism in Disease conditions & Nutrition.

Semester V : Applied Biochemistry & La boratory Medicine.

@

Semester VI : Molecular Biology, Bioinformatics and Recent advances.

&
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M.se. M Bioch

Module 1 (4 lecture hoers)

Ceil i}ioiogy ~Biophysical principles of Basic Sciences, Structure &

iunction of different cell

organelles, Separation of cell organelles, i\f’s,arkcw for cell organelles, Structure & function of
sepa 2 )

Cell membrane, Cytoskeleton elements, Transport mechanism, Ion cn:mnci_& Artificial

membrane ( liposome & it’s applications)

Module 2{ 10 lecture hours)

Chemistry of carbohydrates- Definition, Physiological functions, (Zlaw;iﬁcation.
Monosaccharide, Disaccharides, Polysaccharides, Pi roperties of carbohvdrate

Mutarotation,

Chemistry of Lipids- Definition, Physiological functions . Cla itien of lipids, Fatty acids,
De

LEssential fatty acids, Simple lipids, Compound Lipids, Derived Lipids

Module 3( 10 lecture hours)

Chemistry of Protein-Amino acids & their classific ation, various wa
proiein, Structure of protein, Properties of proteins, Isoelectric pH, Den
important peptides

of classification of

Chemistry of Nueleic acids- Nucleosides, Nucleotides, Purine & Pyrimidine bases, Types &
structure of DNA, Types & structure of RNA

Module 4 (5 lecture hours)

Enzyme-

Definition, Nomenclature & Classification- Systematic and recomme
[UBMDE classification of enzymes - main classes of enzymes only (
reaction catalyzed and one example for each class).

nded nomenclature

names, definition, ceneral

- W=

WILH
-ation energy of a reaction. Concept of active site in e NZymes
of enzyme-substrate | binding. Specificity of ENZymes- r
inition and an example for ez cl

Cofactors - metals and coenzym

Ps ‘opums of enzymes- Mechanism of action of an enzyme w

(dcimm(‘r‘ example
enzymes that require mu,.

g

s, Epimers, Isomers.

iwation, Biologically .
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Curriculum for #4.5c aa

MGM Institute of Ha

Factors that influcnce enzyme activiry -Eifect of pH (concept of optimal pH with examples).
Effect of temperature (concept of optimal temperature). Overview of concept of effect of
substrate concentration (Michaelis- Menten equation [no derivation of equation required], basic
concept of Ky and V.).

Effects of enzyme and product concentration

Inhibition of enzymes- Types of enzyme inhibition - competitive, non-com peiliive, suicide
b i J I E f
inhibition. Examples of commonly used drugs that act by competitive inhibition of enzymes.

Regulation of enzyme activity- Overview of mechanisms involved in regulating the activity of
enzymes, Allosteric activation and inhi

hibition, Covalent modification — (phosphorylation and #
dephosphorylation) Induction and repression, Concept of feedback inhibition.

Isoenzymes, Therapeutic & diagnostic uszs of enzymes

Module 5 ( 10 lecture hours)

L3

Vitamins - Sources, RDA, Functions & deficiency manifestation of Fat soluble vitamins ( A,D,

EX), Water soluble vitamins (B complex & vitamin )

Biological Oxidation - Role of ATP, The respiratory chain and oxidative phosphorylation,
Inhibitors of electron transport cha

i2in and uncouplers of oxidative phosphorylatio,
Role of brown fat (non-shiverin g thermogenesis and role of uncoupling protein/ thermo genin).

Mirerals- Sources, Function & Deficiency

manifestation of Calcium, Phosphorus, Iron, Copper,
Zinc, Ma

gnesium, Manganese, lodine, Sodium, Potassium, Fluoride, Selenium

Module 6( 6 lecture hours)

Hb Chemistry — Structure & functions of Hb, Physiological Hb, Abnormal HB, Hb derivatives

Hormone- Classification of hormones: Group I and Group 2 hormones.
Signal Transduction-Mechanism of intracellular signaling of hormones. G protein coupled
=] 5 =) {5
receptors. Second messengers in hormone action: cAMP, cGMP, Ca2+ and phosphatidy!
inositol. Hormone recentors as gens-specific

w S-S5 ECITIC

transcription factors

- st " N
Total No. of Lecture hours for I Semester- 6

s
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MGV Instituia of Health Sciances 15

Misc. Medceia! Biochemisir v Syllabus
Semester -1t
Pasic Foundation Course-7
&
Module 7( § lecture hours)

Carbohydrate Metaholism

Digestion of carbohydrates, Glucose transporters, Glycolysis, Rapap mh,uu ering cvele, Citric

acid cycle / Krebs® cycle / tricarboxylic acid (1(“ A) cycle, Pentose phosphaie pathway {P}‘P ),

"I}-‘ cogenesis, Glycogenolysis, Gluconeogenesis, Uronic acid pathw ‘I‘C‘-&!N)H*‘l"s'i of galactose,
Vietabolism of fructose, Minor pathways of carbohydrate meta nimn Reguiation of blood

gl ose levels, Diabetes mellitus, Glucose Tolerance Test (GTT.

Module 8( 7 lecture hours) ’

Lipid metabolism-

Digestion of lipids, Fatty acid oxidation, Biosynthesis of { fatty acids, Metabolism in the adipose

tissue, Metabolism of ketone bodies, Metabolism s “cholesterol, Fauty liver, Atherosclerosis.

Module 9( 10 lecture hours)

Protein Metabolism-

Digestion and absorption, General pammﬂ s of amino acid catabolism (Transamination,

Deamination, Decarboxylation, Transdeamination), Ammonia metabolism (Urea cyele,

Glutamine formation), Metabolism of Glycine, Arematic amino acids, Sulphur containing amino

acids, Glutamic acid

=

Module 10{ 7 Jecture hours)

Nuleic acid

wff.‘,i'zz.bo'ﬁis m- Querview ofthe nathweay of de nove svnthesis of purins nucleotides
N 5 | R AL B o v k e
(starting ma 16 end products only - ALMP one LG

00
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ih.5c. Medical Biochemistry MGM Institute of He;

Salvage pathway for purine bases and nucleosides. Lesch- Nyhan syndrome (cause and
biochemical basis of clinical features).

Overview of the pathway of degradation of purin

¢s to form uric acid, including role of xanthine
oxidase.

Hyperuricemia and gout (causes, clinical features, princ

of action of allopurinol and probenecic

hY
probenecid).

iples of treatment, including mechanisn

Overview of pathway of de novo synthesis of pyrimidine nucleotides, showing only starting

material, rate-limiting enzyme and end products.
A
Hb Metabolism- Heme synthesi

esis, Heme degradation, Porphyria, Important physiological and
athological causes of jaundice in the newborn
p S :

Genetic Code-Ccharacteristics (universal, unambiguous, degenerate, without punctuation

{continuous/commaless]). Basis of degeneracy of the genetic code (wobble hypothesis).

Protein Biosynthesis- Prokaryotic & Eukaryotic Replication, T ranscription, Translation

(Initiation, elongation, Termination, Inhibitors of protein biosynthesis) in brief.

Module 11 6 lecture hours)

Detoxification- Definition and examples,Biochemical importance of the two phases of

xenobiotic metabolism. The cytochrome P450 enzyme system

Water & Electrolyte bafance- Distribution of water in various body compartments. Intra- and
extracellular fluid composition (sodium and potassium) , Blood volume and osmolality,
Hormonal regulation of water balance & it’s disorders.

Acid & Base balance- Definition of acid, base and buffer. Normal
importance of maintaining normal pH, Sources of hydrogen ions in
disorders, Mechanisms of regulation of pH

pH of body fluid and
the body, Simple acid-base

Module 12( 5 lecture hours)

Organ function Tests — LT, RF T, TFT, PFT, GFT

Seminar + Group discussion= 17 hs.

o



Curriculum for #4.5¢. Medical Biochemistry
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M.Se. Medical Biochemistry Svlabus

YvE s 3 o JET

Semester -
ez g e R o T ~annh REathad Al acys
Instrumentation & Rescarch Methodslogy

Wodule 13 (6 lecture hours)

Centrifuge, Colorimeter, Spectrophotometer (IR, UV/VIS), Flurimeter, Flame photometer

Module 14 (6 lecture hours)

Chromatograpy- Theory, Type, Principles & application of paper chromatography, TLC, Ion
Exchange, Affinity Chromatography, Molecular Exclusion chromatography, Gas Liquid
chromatography, HPLC, HPTLC :

Module 15 (5 lectuie hiours)

Electrophoresis- Theory, Principles & Application of paper, Agar gel, Polyacrylamide gel,

Immunoelectrophoresis, Isoelectric focusing.

Wodule 16 (5 lecture hours)

Electron Microscopy, Flow cytometry, Radio isotopic techniques, Nature of radioactivity
Detection & instruments, Applications of radioisotopes

Module 17 (5 lecture hours)

Research Methodology- Criteria for good research, Research design, M
collection, Processing and analysis of data, Central tendency( Mean, SD
Skewness, ANOVA, ANCOVA

LhOdS for data
SEM,) Dispersion,

n

Wiodule 18 (5 lecture hours)

LVIRY

Research Methodology- Sampling techriques, Sample ype [ type I errors, Z test,

)

T test (paired & unpaired), Chi s=;;u:1rc test, goodng

-
[e"
o
wr
[

Lab posting-16 hrs; Seminar and Group Discussion-12 hr

- o B . z s . 2 g
Votal n@gof Lecture hours in Semester [V - 60 ¥




cuiuni for M.S edical Blochemistry 1ces, Navi Mumbai
; THIRD SEMESTER
IO BOUEY NNV T ~ BT EPEL Y O 2t T OvET pve
RESEARCH METHODOLOGY AND BIO STATISTICS

Research Methodoloov

1. Introduction

2. - Research Design:-Correlational design, Experimental design, Internal & External
validity, Threats to validity, components of research design, features of corrlational &
experimental design

&
- Observational studies:- Exploratory studies, Descriptive studies, Ex planatory studies,
cohort studies, case-control studies, Evaluative studies, Monitoring studies, Hi storical
studies, Panel studies.

»

3. Methods of data collection:

Sample survey- Stages of sample survey
- Methods of survey

Sampling & Non sampling errors.

Interviewing for Data Collection

~Types of interviews

-Art of asking questions.
Questionnaire construction

-Considerations of questionnaire construction T

s ; My S

-Features of questionnaire (& "

:? Jf e’

izl o

. 3 o Wnh 4
Pre-test Interviews & Pilot studies W2 N
N5




Curriculum for M.5c. Medi

Chamistry MG Institne of Healti

2. Data condensation & graphical imethaods.
- Rawdata, Attributes & NUOLS Vs

iables,

- Principles of classification
- Construction of frequency distribution, di

ete &contimuous frequency distribution,
ative {requency distribution.
- Graphical presentation of data using: Histogram,

relative frequency distri muufm, cuimil

frequency polygon, frequency curi’:,
0gIvVe Curves.
- Diagrammatic presentation of data using :simple bar diagram, multiple bar diagram,
subdivided bar diagram, pie- diagram
- Stem-leaf display
3. Measures of Central Tendency:

i
- Need & features of good measure of central tendency.

- Arithmatic mean, mode, median

- Merits & d\..l"l'lCiH‘S of nean, mode & median.

- Graphical methods for mode & median

- Relation between mean, mode & m-::dian (Empirical Relation)

4. Measures of dispersion :
- Need & characieristics of good measure of dispersion

- Range, mean deviation, standard deviation, variance, C.V.

Merits & demerits of range, Mean deviation, Standard deviation, variance C.V.
Sampling variability & Significance, Hypothesis testing

Normal distribution & its properties,Hypothesis, Types of hypothesis, Type 1 error,
Type II error, level of significance, P-value, one-tailed test, two tailed test.
Significance of difference in Mean & *‘;mpnmfm for large samples & small samples.
- SEM (Standard Error of Mean) uses & its applications

- SEDM ( Standard Error of Differences in Means)

- t-test —(paired t-iest, unpaired t-test)
- ANOVA
- Chi-sgquare test

Standard Error of Proportion (S

(SEDP) & its uses and applications.

ard Error of Difference in Proportion

, o
¢ 5. Vital Statis !

atistics

v)
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Curricutum for M.Sc. Medical Biochemistry

M.Sc. Medical Biochemistry Syllabus
Semester -V
Metabolism in Disease conditions and principles of nutrition

Module 19( 6 lecture hours)

Integration of carbohydrate, Protein & Lipid metabolism
Starvation metabolism; Starve & Fed cycle
Diseases of Carbohydrate Metabolism & Mucopolysaccharidosis

Diseases of Lipid Metabolism, CVD & Mucolipidosis

Module 20( § lecture hours)

Inborn errors of Metabolism: Diseases of protein metabolism, Diseases of Nucleotide
&
metabolism & Hb metabolism

Module 21( 5 lecture hours)

Cell Cycle, Apoptosis, Cancer, Mitochondrial Diseases

Module 22( 5 lecture hours)

Endocrine disorders
Disorders of mineral metabolism, Water metabolism & its regulation.
Iron deficiency anemia

Module 23( 5 lecture hours)

Pathophysiology of specialized tissues-
Muscle, Bone, nerve, Vision, Collagen, Connective tissue

-

Module 24( 5 lecture hours)

Principles of Nutrition- Balanced diet & its planning, BMR, SDA, Calorimetry, Nutritive

importance of various foods, Calorific value of foods, Diet management in different
1 2 ) o2

physiological/ Pathological conditions, Anthropometric techniques, obesity, PEM.
Lo S 5 3 I i J

Lab Posting = 16 hrs; Scn;ﬁ&r + Group Discussion= 12 hrs

Total no of Lecture hours in Semester IJT - 60

n

10/}/8}

{



MG Instituia of t

Navi Mumbai

Biochemistry SvHabus
Semester -V

Appiied Biochemistry & Laboratory Mediciue

Module 25 (6 lecture hours)

@
AOING
Aging

Free radicals/Anioxidants in health & discases
Environmental

Module 26 (6 lecture hours) &

Reproductive Biology- Spe rmatogenesis, Menstrutual cycle & Ovulation, Pregnancy, Lactation

Developmental Biochemistry- Embryonic development, Biochemical changes in fertilization &

implantation, Erythropoiesis, Coneept of stem cell.

Module 27 (7 lecture hours)

Immunology

Basic of Immunology- Antigen, A ntibody, Primary re <pmz% Sccondary response, [nnate

Immunity, Cell mediated imm umty Ag-Ab reactions, T & B Cells, MHC . Complement system,

L_}"[OL]HBS ELISA, RIA.

Module 28 (6 lecture hours)

Applied Immunology -Acqiured immunodefi ciency syndrome (AIDS), Transplantation,
Inflammation, Hypersensitivity re

actions, Autoimmune disorders

Module 29 (7 lecture hours)

Laboratory Medicine- Part |

Body Fluids- Blood, Lymph, Bile, CSF, Urine, Synovial fluid, Gastric Juice, Saliva, Sweat,
Teras, Profile test, diagnostics kits

Module 30 (10 lecture hours)
Laboratory Medicine- Part I}

Instruments used in clinical lziz-n:':atat'a‘._ Semi & Fully automated ana vser, Chemilumin

Dry Chemistry, Good Clinical Labor -atory Practice (Total Quality ] danagement, Internal uahw

control, External quality control, }',,. boratory

CS8Ccrnice

Teaching Assignment-18 hrs.

Total no of Lecture hours i




al Biochemisiry

M.sc. Medeial Biochemistry Syllabus
Semester =V
Molecular Biology, Bioinformatics & Recent advances

Module 31 (6 lecture hours) -

Moleeular Biology- Replication, Transcription, Post
Post transiational modification & regulation

ranscriptional processing, Translation,

h

Module 32 (6 lecture hours)

Mutation & Repair of DNA & its associated diseases, Mitochondrial DNA & its discases.

Module 33 (4 lecture hours)

Regulation of Gene expression, Positive & Negative regulations:

Lac Operon, Arabinose
Operon, Histidine Operon, Gene Mapping, Chromosomal walking

Genetic Engineering-

Recombitant DNA technology & its applications, restriction endonuclease, Plasmid, Cosmid,
Gene Clonning, Gene library.

Module 34 (4 lecture hours)

Techniques in DNA analysis- DNA equencing methods, PCR,RFLP, Blotting techniques,
Hybridization, Micoarray

Module 35 (4 lecture hours)

Bioinformatics- Biological sequence data bases, NCBI, Gene Bank, EMBL OM iM, database
scarch algorithms ( BLAST, FASTA, Multiple sequence alignment)

Proteomics
Genomics

Module 36 (4 lecture hours)

Recent advances-

e

Human Genome Project, Molecular Diagnostics, Gene Therapy, Stem Cell Research

-

Research Assignment=32

N o | - ~ ) %
Total no of Lecture %}IOUI‘S in Semester V - 60

17_//5
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i Biochemisiry MGMARS

Test for Monosacchar

N
5

o

-y

or ur.saf.,dza, wdes

L

Test for Polysaccharides & Osazone formation

; : &
Colour reaction of Proteins

o

Precipitation reactions of proteins

i ]

Urine: Physical Characteristics & normal constituents
Urine report: Physical Characteristics & abnormal constituents
Chemistry of Bile

9. Tests for Vitamin A & Vitamin C

10. Estimation of Serum Calcium

oo~ O W

.
I'1. Estimation of Serum Phosphorus {(inorganic)

Bum ester- 11
b Estimation of Blood ‘
2. Estimation of Blooe Urc::-z .
me wa g s .

3. bstimation of Serum Creatinine
4. Estimation of Urine Creatinine

5. Estimation of Total proteins, albumin & A/G ratio
6. Estimation of Total Serum Bilirubin

7. Estimation of Serum Cholesterol

8. Estimation of Serum Uric Acid
9. Estimation of Serumn Electro
0. Estimation of Serur .“GOT
. Estimation of Serum SGP7

g -

. Estimation of Scrum Alkaline Phosphatase
. Estimation of Serum amylase

(W)

5>
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Curriculum for m ‘; - Medical Siochamistry

e of Heslth Scizncas, Mavi Mombai

I Chromatographic separation of Sugar

2. Chromatographic separation of Amine acids

3. Chromatographic separation of Urinary amino acids

4. Chromatographic separation of Plasma Lipids

5. Paper Electrophoretic separation of Plasma proteins &
6. Polyacrylamide Electrophoretic separation of Plasma proteins

7. Agar Electrophoretic separation of lipoproteins

8. Agar Electrophoretic separation of LD 1Isoenzymes

9. Cellulose Acetate Electrophoretic se paration of hemoglobin

10. Problems on Biostatistics

Semester-IV
I. Standardisation & Estimation of Blood Ures by different methods
2. Standardisation & Estimation of Serum Protein by different methods
3. Standardisation & Estimation of Serum §.G.P.T/S.G.O.T by different methods
4. Standardisation & Estimation of Plasma Glucose by different methods
5. Standardisation & Estimation of Serum Uric acid by different methods ’
6. Standardisation & Estimation of Serum Creatinine by different methods
7. Estimation of Fe & TIBC
8. Estimation of VMA

9. Isolation of Casein from milk

10. Isolation of Starch from Potato
Isolation of Lycopene from Tomato

[2. Isolation of Lecithin from Egg yolk

o
4>

)




Curriculurm for M.Sc. Madical i
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©

(%)

Estimation of

Malondialdehvde (MDA)

Estimation of Superoxide Dismutase (SOD)
Estimation of Catalase (CAT)

imation of Vitamins: A,C & I
Estimation of Serum Lipid Profile &
Estimation of Serum Cardiac Profile

Estimation of HbAlc

Gastric Function Tests

Liver Function Tests

. Renal Funcuion Tests

. Demonstration on ELISA & RIA

Isolation & Estimation of DNA, RNA

Demonstration on Polymerase Chain Reaction

SDS-PAGE technigue for PCR Product

Demonstration on Restriction Fragment Length Polymorphism
Demonstration on Northern & Western blotting techniques
Demonstration on Plasmid DNA isolation

Demonstration of RTPCR

Problem on Bioinformatics

Thesis Work

o

o
-5
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urn far M.S¢, Medical Bioct

The new suggested exam pattern which is common for all subjects is as follows.

e There will one final universi ty exam at the end of every semester.
e Internal exam will be conducted at the co! lege level for 1™ and 2

¢ semesters with a
: ~ ~rd Lt ~t! ¥
comumon tume table and for 3%, 4™ 5% .54 ¢
?

semesters at the departmental level. The

marks scored will be used for r caleulating the internal assessment as described on page 4,

3

I\faxic scheme for the Univers 1w exam: ¥
Final theory marks will be 80 warks (60marks University Theory exam + 20 Marks

Internal assessment).

The existing University Theory exam paitern shoul

Existing Scheme:

Question Mark

distribution

Sec:A:MCQ | 20X05M |
Sec:B: SAQ | 10/11 x@\:

SecC:LAQ | 1/2x 10M

d be modified.as follows:

Maodified scheme: ( This gives equal weichtace to g

qual werghtage to sec B and See ) ‘
Question [Mak [ Maks | Maks
distribution allotted per
SARIRVRNN ST t,uon 1
Sec:A MCQ 10X T M =10 | 10 T
Sec:B SAQ 3/4x5M |15 G N
b= ER
LAQ /2x10M |10
s
Sec: C SAQ £ S T N T T T —
=15
LAQ 1/2x10M | 10
=10
= 60 j\f

Final practical marks will be 70M. (50 ma
assessment)

20 _M‘n ‘ks Internal




agical Biochs

=MISLY

1 following break up
|
B o e T B
|
i T T R e e =k A T J:
i QNo 2 ! Station exercise 5x SM =25 M

VIV A

10 ™M

Total= 50 M } ]

Calculation of ;:nr‘rn“i assessmoent:

assessme

atleast

3 days beflore university exam to the university (

should be submitted by respective

exary

m section)

Break up of Theory TA calculation for 20marks

[ Internal cxam(at 1 10 marks
department) !
[, Attendance i | 5 marks
| Seminar | 1&1;41; 3 |
i| Total=20 M

Break up of Practicals 1A ¢

alculation:

L 0 marks

o

Journa I Smarks

F
| 5 marks
i
|2
| 1

"

Iotal=

20 M

Vit ai 2 e & ey
Exam patter

Marl

distribution

Total marks

(30)

Exam patiern for Internal

Sec:A:MCQ | 10 xIM 10
Sec:B: SA 2/3 x5M 10

/2% 10 M

10

Total=30 M

exam P

rac

sals (30 marks) to be convert

| Marks 1

10M ) ‘

\;1\, A

110M

“Total=30M

1//§

there will be 20 marks each towards int
ut in theory and practicals. This

ted to 10 mar

ernal

departments

or Internal exam Theory: (30 marks) to be converted to 18 marks.

ks,

L 4



Curriculum for M.Sc. Miedicai Biochemistry

Ainstitute of

5 marks allocated for Attendance in theory and 5 marks for attendance in practicals.

It was decided that weighi: age be given to attendance as per following scheme:

Attendance percentage

__-\!D - - 2
s

| 76-80 e

81-85 83 . E

T T T —

19195 B e |45 - T

0 P | 0 0

Smarks for Seminar presentations ( to be added to theory internal assessment) and Smarks for
Journal ( to, be added to Practical Internal asse ess mcnf)

.

Regarding exam marks distr ibution in VI \Jemeatm (3 year courses)

It was proposed that for the final semester ie 6™ Sem in 3 2 year courses, the same mark
distribution should be kept for practical exams.

Out of 50 marks practicals, break up will be as follows:

Exercise | Description . L\_LL[ I_\s - _t,

Q No 1. | Practical exercise _lisM

QNo 2 | Dissertation presentation 28 __iT"——

QNo3 |VIVA — T
i . - AT otal=50 M

‘ Dissertation:-

M.Sc. (Medical Courses) student should submit.a suitable dissertation topic forwarded by the

guide to the Schoo! of Biomedical sciences by 16" Se ptember in I Semester of the course.

Following approval of ethics & scientific ¢ committee, work should be carried out.

- Completed dissertation should be submitted by 3% march in VI Semester.” %’

LCC Y Ji i
: % %
"

4]
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Resolution No. 4.13 of BOM-55/2018: Resolved as follows:-

(i) Slow learners must be re-designated as potential learners.

(ii) Students scoring less than 35% marks in a particular subjects/course in the 1%
formative exam are to be listed as potential learners. These learners must be constantly
encouraged to perform better with the help of various remedial measures.

(iii) Students scoring more than 75% marks in a particular subjects/course in the 1%
formative exam are to be listed as advanced learners. These learners must be
constantly encouraged to participate in various scholarly activities.



A P Courses
odemiyed 7o AN 2018-19

ShbS

Resolution No. 4.4.1.3 of BOM-55/2018: Resolved to approve the revised syllabus of ‘Research
Methodology and Biostatistics” subject for all the PG courses (including 3 years) and to shift it
in 2nd semester with effective from the batch admitted in the Academic Year 2018-19 onwards
under MGM School of Biomedical Sciences. [Annexure-13]




107472048 Bimail - To compulsarily include inthe:BOS syenda

- ‘Mansee Thekur: «mansibiotech?9@gmail.com>

F]Ym EQN T @% “

4 message

' -;*'Jamh BQFW" nekar@gmad com,

damtT@gmalloom,

Thaiks and regards,

Dr: RajestiB. Goel

Registrar

MGM Institute:of HealthSciences

Navi Mumba - 410209

Tel: 022~ 27482471/ 27432994
Fax: 022 -27431094

Enailreglstrar@nigmuhs.com

Website: www.migruh;

-@ Modiﬂcaﬂcn in the sytlabus of: Rasearch Maihodology and Biosta:pdf
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MGM SCHOOL OF BIOMEDICAL SCIENCES, NAVI MUMBATL
(A constituent unit of MGM INSTITUTE OF HEALTH SCIENCES)
{Deemed University u/s 3 of UGC Act 1956)
Grade “A” Accredited by NAAC
Sector 1, Kamothe Navi Mumbai-410209, Tel.No.:022-27437631,27432890
Email. shsnmamemuhs.com/ Website : www.mgmsbsnm.edu.in

To. 7-6-2018
The Direclor

MGM School of Biomedical Sciences

Kamothe,
Navi Mumbai - 410 209

Subject: Modification in the syliabus of ‘Research Methodology and Biostatistics’
Subject and Proposal to make this subject compulsory in all the PG courses

Dea: Madam,

" K

Research Methodology and Biostafistics subject Is a significant fool for academic research, If has
been observed that majority of post graduate courses have this subject as a part of their course
work. There is a need ic modify the curdculum of 'Research Methodology and Biostatistics
subject’ due to the foilowing reasons:

®

I, While geing through the Research Methodology and Biostatistics syilabus it was
found that in some courses more weighlage was given to compuler hardware
e.g. Histery and development of compufers(old' patiern) which may not be
needed now as we have witnessed the revolution in Information Technology.
Students should be taught latest technoleogy and software.

2. Secondly, in most of the syllabi 'Vital Statistic’ is missing which is an important
fopic for healthcare field. Some of the essential topics ke ‘Nermal distibution
etc are missing.

3. By sfreamlining the syliabus it will save teacher's teaching time, paper setting
fime. Moreover, Exam section need not call muliiple examiners for the same
subject, this will be economical for exam section.

This subject is well recognized as an esseniial fool in medical research, clinical decision making,
. and health management. It is recommended to streamiine the syllabus and make Research

Methodology and Biostatistics' compulsory in all the post graduate courses of School

Biomedical Sciences. The modified syllabus is enclosed.

This is for your kind perusal and necessary action please.

With regards,
br. gifq Abbi
Professor, Biostatistics

Copy for information to

. ' Iifigistror MGMIHS Navi Mumba;
\9 Aon'ble Vice Chancellor, MGMIHS Navi Mumbai

_ ( Hon'ble Medical Director, MGM Medical Coliege MOGM tnatitute Gf He{cajjg_&": Scienoas.
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MGM INSTITUTE OF HEALTH SCIENCES
M. Sc. Students

Syllabus for Reseauh Metho ology ana Biogt

f?yg Eeoy

No. of Hours

1. Research Iﬂetllodology°

Theory  Practical

1|Scientific Methods of Research : Definifion of Research, Assumptiogs, Operations and Aims 50
of Scientific Research. Research Process, Eaigmf' icance and Criteria of Gopd Research ,
Research Methods versus Methodology, Different Steps in Writing Repoxt Technique of
Interpretation, Precaution in interpretation, Slg:,mf"oancc of Report Writing, Layout of the
Research Report
2(Research Designs: Observational Studies: Descriptive, explanatory, and exploratory, 5t
Experimental Studies: Pre-test design, post-test design, Follow-up or longitudinal design,
Cehort Studies, Case Control Studies, Cross segtional studies, Intervention studies, Panel
Studies.
31 Sampling Designs : Census and Sdmple Survey, Implications of a Sampie Design, Steps in 5 4
Sampling Design Criteria of Selecting’a Sampling Procedure, Characteristics of a Good Sample
Design, Different Types of Sample Designs (Probability sampling and non probability
sampiing), How to Select a Random Sample?, Systematic sampling, Stratified sampling, Cluster
sampling, Area sampling, Multi-stage sampling, Sampling with probabitity proportional to size,
Sequential sampling,.
4| Measurement in research: Measurement Scales, Sources of Error in Measurement, Tests of 5 5
Sound Measurement, Technique of Developing Measurement Tools, Scaling Meaning of
Scaling, Scale Classification Bases, Important Scaling Techniques, Scale Construction
Techniques, Possible sources of error in measurement, Tests of sound measurement
5|Methods of Data Colleetion: Types of data, Collection of Primary Data, Observation 5 3
Method, Interview Method, Collection of Primary Data
6 Sampling Fundamentals : Need and importance for Sampling, Central Limit 5 3
Theorem, Sampling Theory, Concept of Standard Error, Estimation, Estimating the
Population Mean Estimating Population Proportion, Sample Size and its Determination,
Determination of Sample Size through the Approach Based on Precision Rate and
Confidence Level. '
I1. Biostatistics
1{Data Presentation : Types of numerical data: Nominal, Ordinal, Ranked, Discrete and 3 4
continuous. Tables: Frequency distributions, Relative frequency, Graph: Bar charts,
Histograms, Frequency polygons, one way scatter plots, Box plots, two way scaiter
plots, line graphs
2(Measures of Central Tendency and Disperswn Mean, Median, Mode Range, Inter 3 4
quartile range, variance and Standard Deviation, Coefficient of variation, grouped mean
and grouped standard deviation (including merits and demerits).
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Testing of Hypotheses: Definition, Basic Cencepts, Procedure for Hypothesis Testing,

Measuring the Power of 2 Hypothesis Test, Normal distribution, data
transformationlinpartant Parametric Tests, Hypoethesis Testing of Means, Hypothesis
Testing for Differences between Means, Hypothesis Testing for Comparing Two
Related Samples, Hypothesis Testing of Proportions, Hypothesis Testing for Difference
between Proportions, Hypothesis Testing for Comparing a Varjance to Some
Hypothesized Population Variance, Testing the Equality of Variances of T'wo Normal
Populations.

Chi-square Test: Chi-square as a Non-parametric Test, Conditions for the Application
Chi-square test, Steps Involved in Applying Chi-square Test, Alternative Formula,
Yates’ Correction, and Coefficient by Contingency.

Ui

Measures of Relationship: Need and meaning, Correlation and Simple Regression
Analysis

Analysis of Variance and Covariance: Analysis of Variance (ANOVA):Concept and
technique of ANOVA, One-way ANQVA, Two-way ANOVA, ANOVA in Latin-
Square Design Analysis of Co-variance (ANOCOVA), ANOCOVA Technique.

f 4

Nonparametric or Distribution-free Tests: Important Nonparametric or Distribution-free
Test Sign test, Wilcoxon signed-Rank Test, Wilcoxon Rank Sum Test; Mann-W hitney
U test Kruskal Walli’s test, Friedman’s test, and Spearman Correlation test,

Vital Health Statistics: Measurement of Population: rate, crude rate, specific rate,
Measurement of fertility : specific fertility rate, Total fertility rate, Reproduction rate,
Gross Reproduction Rate, Net Reproduction Rate, Measures related to mortality: Crude
Death Rate (CDR) Age-specific death Rate, Infant and child mortality rate, Measures
related to morbidity. '

Computer Application Use of Computer in data analysis and research, Use of Software and
Statistical package. Introduction to SPSS.
Importing data from excel, access, tab and comma separated files. Entering data, labeling a variable,
coding and recoding a categorical and continuous variable. Converting data from string to numeric
variables, sorting & filtering, merging, appending data sets,

Frequencies, descriptive statistics, cross tabulations. Diagrammatic presentation include histogram,
bar chart, pie chart, scatter diagram, box plot, line chart. Parametric test of

hypothesis-one sample, Independent and paired sample t test, one way ANOVA& post HOC test.
Testing for normality,Chi-square test with measures of association. Pearson correlation. Non
parametric test ) '

Total hours

60

60




Resolution No. 3.1.4.2 of BOM-57/2019:

.

iii,

Resolved to include “Gender Sensitization” into UG (from new batch 2019-
2020) and PG (from existing batches) curricula. [Annexure-21]

Resolved to align the module of “Gender Sensitization” with MCI CBME
pattern for MBBS students.

Resolved that Dr. Swati Shiradkar, Prof., Dept. of OBGY., MGM Medical
College, Aurangabad will coordinate this activity at both campuses.



Annexure - 21

Gender sensitization for UG (2nd | 3rd | 8th semesters) and PG (3 hours)

INCLUSION OF “ GENDER SENSATIZATION” IN CURRICULUM

Introduction :

The health care provider should have a healthy gender attitude, so that
discrimination, stigmatization, bias while providing health care will be avoided.
The health care provider should also be aware of certain medico legal issues
related with sex & gender.

Society particularly youth & adolescents need medically accurate, culturally &
agewise appropriate knowledge about sex, gender & sexuality. So we can train
the trainers for the same. It is need of the hour to prevent sexual harassment &
abuse .

To fulfill these objectives, some suggestions are there for approval of BOS.
Outline

1)For undergraduates :- Three sessions of two hours each, one in 2" term, one in
3 term & one in 8" term.

2)For Faculties and postgraduates :- One session of two hrs .

3)For those want to be trainers or interested for their ownself, value added
course, which is optional about sex, gender, sexuality & related issues.



D

Responsibility

ICC of MGM, MCHA , with necessary support from IQAC & respective
departments.

Details of undergraduate sessions

1)First session in 2" term

Aim — To make Students aware about the concept of sexuality & gender.

To check accuracy of knowledge they have,

To make them comfortable with their own gender identify & related issues.

To make them aware about ICC & it is functioning.

Mode — Brain storming , Interactive power point presentation experience sharing.
Duration — Around two hours

Evaluation — Feedback from participants.

2)Second session in 3" / 4™ term

Aim — To ensure healthy gender attitude in these students as now they start
interacting with patients.

To ensure that the maintain dignity privacy while interacting with patients and
relatives, particularly gender related.

To make them aware about importance of confidentiality related with gender
issues.



To encourage them to note gender related issues affecting health care & seek
solutions.

Mode — focused group discussions on case studies, Role plays & discussion.

--3--

Duration — Around two hours.

Evaluation — Feedback from participants.

Third session in 8" term.

Aim — To understand effect of gender attitudes on health care in various subjects.
To develop healthy gender attitude while dealing with these issues.

Mode — Suggested PBL by departments individually. ( In collaboration with ICC till
faculty sensitization is complete)

Evaluation — Feedback

% %k %k 3k
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FOR POSTGRADUATES

Session of 2-3 hrs preferably in induction program.

Aim — To introduce medically accurate concept of gender, sex, gender role & sex
role.
To ensure healthy gender attitude at workplace.

To understand gender associated concepts on health related issues & avoid such
bias wile providing health care.

To make them aware about ICC & it’s functioning.
Mode — Interactive PPT

Role plays & discussion
Duration—2to 3 hrs

Evaluation — Feedback.



--5--
FOR FACULTIES
Session of 2 hours may be during combined activities.
Aim — To ensure clarity of concept abut gender & sex.
To discuss effect of these concept on health related issues.
To identify such gender & sex related issues in indivual subject specialties.

To discuss methodology like PBL for under graduate students when whey are in
7"-8" semester.

Mode — Role play
Focused group discussion
Case studies

Evaluation — Feed back.

3k 3k 3k ok %k %k
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