Paper content Course out come Programme
name outcome
Semester-I This course
provides a
MJC:Cell | THEORY understanding of
ularBasis the human body
. functions at the
OfPhySIOIO 1. Introduction Contribution of ° Thiscoursegivesawideknowled cellular. tissue
gy Indian Scientists in the field of geaboutstructureandfunctionso | oroapn and syst’em
CourseC Physiology and allied health fcell organelle. levels. Tt also
ode:PHS sciences: Sl}bOdh Chandra o Fromthiscoursestudentswillgat | provides how
L1011 Mahalanobis, Sacchidananda hertheknowledgeaboutthecell,t | diseases disrupt

Banerjee, DilipMahalanabis,
Autar Singh Paintal, John
Burdon Sanderson Haldane,
Ronald Ross,
UpendraNathBrahmachari,
SubhashMukhopadhyay.

2. Generalconceptofthebasicanat
omicalorganizationothuman
body.

3. Structure and Function of Cell
Organelle — Plasma
membrane, nucleus,
mitochondria, ribosome,
lysosome, Golgi body,
endoplasmic reticulum,
peroxisomes, cytoskeletal
elements and centrosomes.

4. Transport Across Cell
Membranes —Passive, active,
carrier mediated,uniport,
symport and antiport.

5. Intercellular Communication —
Gap junction, tight junction,
intercalated disc, desmosomes
and cell adhesion molecules.
Extracellular matrix
components.

6. Tissue, Organ and Systems —
General classification, special
emphasis on connective tissue
and epithelial tissue. Brief idea
on organs and systems.

7. Cell Cycle — Definition,
different phases of cell cycles,
regulation and check points of
cell cycle.

8. Celldivision
a) Mitosis —Phasesand

issue,organand systems.

e Thecoursewouldfortifytothestu
dentstoacquiretheknowledgeab
outtransportacrosscell

e membranesandintracellularco
mmunications.

e Theyacquireaconceptaboutcell
cycle,celldivision,homeostasis
andagingprocess.

normal
physiology. It
integrates
knowledge from
different
biological
disciplines like
biochemistry,
biophysics,
anatomy,
histology,sports
physiology,
nutrition,
microbiology,
immunology,
molecular
biology,
providing a
comprehensive
view of the
body’s
functioning.




significance.
b) Meiosis—
Phasesandsignificance.

9. Special emphasis on

homologous, heterologous,
chiasma formation, crossing
over,recombinationand
disjunctionof chromosome.

10. ApoptosisandNecrosis -Basic
concept andmechanism.

11.Aging—
Etiology,theoriesofaging,meta
bolicchangesandmanagement.

PRACTICAL

1. Introduction on: Principle,
working procedure and
function of different
components of microscope.

2. Introductiononpermanent
slides -Applied value.

3. Studyand identification of
stained sections of different

mammalian tissues and organs:

Bone, cartilage, trachea, lungs,
spleen, lymph gland, tongue,
oesophagus, stomach, small
intestine 9duodenum, jejunum,
ileum, large intestine, liver,
salivary glands, pancreas,
adrenal gland, thyroid

gland kidney, ureter, testes,
ovary, uterus, spinal cord,
cerebral cortex, cerebellum,
skin, cardiac muscle, skeletal
muscle, smooth muscle, artery
and vein.

4. Examinationand stainingof
freshsquamous
epitheliumbymethyleneblue
stain.

5. Stainingof
adiposetissueusingSudanlIIlor]
V.

e Fromthiscoursestudentswillgat
heringknowledgeabout various
partsofmicroscope.

o Thispracticalcoursewill
providewiderangeofknowledge
abouthistologicalstructureof
different organs and glands.

e Theywillgatherknowledgeabou
tstructuralmorphologyofdiffere
nttypesoffreshtissue.

MD:Nutri
tionandDi

THEORY




etetics

1. Classificationofnutrients,Carbo
hydrate,protein, fat,vitamin,min

Fromthiscoursestudentswillg

Course athertheknowledgeaboutthero
Code:PH eralandwater.[2hours] ledifferentnutrientsand food
SL1031 2. Macroand micro-elements, on health management and
deficiencysymptoms of disease prevention.
vitamins. Thecoursewouldfortifytothest
3. Composition and udentstoacquiretheknowledg
nutritional value of eabouthygieneand health
common Indian foodstuffs maintenance.
— rice, wheat, pulses, Fromthiscoursestudentswillg
egg,meat, fish and milk. athertheknowledgeaboutthest
4. Dietaryfibers. Calorie udyofhealthbystudying
requirement.Concept of ACU. malnutrition and
5. Principleofbalanceddiet. undernutrition
6. Dietsurvey. Fromthiscoursestudentswillgat
7. Malnutrition and its causes hertheknowledgeabout vitamin
- PCM, marasmus, deficiency
kwashiorkortheirpreventio
n. Iron and iodine
deficiency.
8. Role of nutrients and food
on health management and
disease = prevention -
Hypertension, diabetes,
cardiovascular disease,
obesity, immunodeficiency
disease, anaemia,
undernutrition.
Conceptof health,food
hygiene,foodstyle,lifestylefor
diseaseprevention.
SKILLE | a) Preparationandstainingofblood o
NHANCE filmwith Leishman’s stain. Thisskillenhancementcour
MENTC | b) Identificationofthebloodcorpus selearnerwillgaintheirkno
OURSE cles. wledgeabout
(SEC):He | c) DifferentialcountofWBC. preparationofbloodsmear,
matologic d) TotalcountofRBCandWBC. stainingalongwithidentiﬁc
alTechniq | ¢) Bleedingtimeandclottingtime. onofblood cell
ues(PRA ationo : 00d cells. .
CTICAL) | f) Hemoglobinestimation. Fromth%spaperstudentswﬂhnc;r
CourseCo | g) Preparationofhaemincrystals. easetheirknowledgeandtechniq
de:PHSL1 ues
051 h) Preparationandstainingofbone abouttotalcountofRBC
marrow. andWBC.

1) Measurementofdiameterof
megakaryocyte.

j) Reticulocytestaining

k) Bloodgroupdetermination.

From this paper students will
increase their knowledge

about occurrence of anaemia




SEMESTER-II

MIJC:Circ
ulating
Body
Fluid
CourseCo
de:PHSL2
011

o =

10.
11.

12.

13.

14.

Introduction.
Blood—Componentsand
generalfunction.
Plasma-Compositionand
function.

Plasmaproteins-
Origin,synthesis,classificatio
nandfunction.
Bloodvolumeandmeasuremen
tofbloodvolume.
BoneMarrow—Redandyellow.
BloodCells-
theirmorphologyandfunctions
. [4hours]
RedBloodCells—
Erythropoiesis;hemoglobin-
types,synthesisand fate.
BriefideaonAnaemia,polycyt
hemiaandhemoglobinopathie
sandThalassemia.

BriefideaonMCV, MCH.
MCHCand colourindex.

White Blood Cells -
Platelets-Formationandfate.
Hemostasis—
Definition,factors,modern
conceptandabnormalitiesi
nhemostasis. Anticoagula

nts used in different
purposes.

Blood Grouping-

ABOand Rh typing.Cross
matching (Major and

minor Cross

matching),blood

transfusion and

transfusion related

hazards.

Lymph—
Formation,circulationandfunc
tion. [3hours]
Separationofdifferentcompon

Fromthiscoursestudentswillgai
ntheknowledgeaboutbloodandi
tscomponents.

This course will enrich the
learner about the

morphology, classification
and important functionof
formed elements.

Student will acquire the
knowledge on hemostatic
mechanism and the clinical
aspects of blood coagulation.
The students will gain their
knowledge on blood group,
blood transfusion and its
related health hazards.
Understandingofpre-
maritalcounsellingonthebasisof
knowledgeofbloodgroup




ents ofbloodin bloodbankand
theirclinical importance.

PRACTICAL

1.

W

Preparation and staining of
blood film with
Leishman’sstainand
identification of blood cells.
DifferentialcountofWBC.

. TotalcountofRBCandWBC.
. Bleedingtimeandclottingtime.

. HemoglobinestimationbySahli'

smethod.
Preparationothaemincrystal.
Blood
groupdeterminationandRhtypin

g.

. ESRmeasurementbyWintrobe’

sorWesterngreen method.

Thecoursecontentwilldevelops
killofourstudentsonhematolo
gicaltechniques.

Studentwillgaintheknowledgeo
ntotalcountofRBCandWBC.

Theywillincreasetheirskillonbl
oodfilmpreparationandstainin
gprocedure.

Studentwilldeveloptheirknowl
edgeonbloodgroupdetectiona
ndRh typing.

9. Determinationofhaematocrit,M
CV,MCH,MCHC,bleedingtim
eandclottingtime.

MINOR | 1. Introduction. Fromthiscoursestudentswillgai

COURSE | 2. Blood- Componentsand ntheknowledgeaboutbloodandi

MN:Circ general function. tscomponents.

ulatingBo 3. Plasma—Compositionand Thiscoursewillenrichthelearne

dyFluids 4 lf’liggrtrllzgroteins raboutthemorphology,classific

dCeo:urseCo Origin,synthesis,classification 2?%??;?&?1%%2??1“““
andfunction. . .

PHSL202 | 5 Bloodvolumeandmeasurement Student will acquire the

1 ofbloodvolume. knowledge on hemostatic

6. BoneMarrow—Red andyellow. mechanism and the clinical

aspects of blood coagulation.

7. BloodCells- ' The students will gain their
theirmorphologyandfunctions. knowledge on blood group,

8 RedBloodCells— blood transfusion and its
Erythropoiesis;hemoglobin- related health hazards.
types,synthesisandfate. Understandingofpre-

9. BriefideaonAnaemia,polycyth maritalcounsellingonthebasiso
emiaandhemoglobinopathiesa fknowledgeofbloodgroup
ndThalassemia.

10. BriefideaonMCV,MCH.MCH
Candcolourindex.

11. WhiteBloodCells -




12.

13.

14.

15.

16.

Morphology,classification,
lifecycles, functions,
Humanleucocyteantigen(HLA
). Leucopoiesis, Arneth index.

Platelets-Formationandfate.

Hemostasis—
Definition,factors,modernconc
eptandabnormalitiesinhemosta
sis.Anticoagulantsusedin
different purposes.
BloodGrouping- ABOandRh
typing. Crossmatching
(Majorand
minorcrossmatching),blood
transfusion and transfusion
related hazards.
Lymph—Formation,
circulationandfunction.
Separationofdifferent
componentsofbloodinbloodba
nkandtheirclinicalimportance.

PRACTICAL

wbkwh

o

. Preparation and staining of

blood film with Leishman’s
stain and identification of
blood cells.

Differentialcountof WBC.
TotalcountofRBCandWBC.
Bleedingtimeand clottingtime.
HemoglobinestimationbySahli
'smethod.
Preparationothaemincrystal.
Blood
groupdeterminationandRhtypi

ng.

. ESRmeasurementbyWintrobe’

sorWesterngreen method.

. Determinationofhaematocrit,

MCV,MCH,MCHC,bleedingti
meandclottingtime.

Thecoursecontentwilldevelops
killofourstudentsonhematologi
caltechniques.

Studentwill
gaintheknowledgeontotalcount
ofRBCand WBC.
Theywillincreasetheirskillonbl
oodfilmpreparationandstaining
procedure.
Studentwilldeveloptheirknowl
edgeonbloodgroupdetectionan
dRhtyping.

MULTI/I
NTERDI
SCIPLIN

. Basic concept of environment

and its components.
Interrelationship of different

Thiscoursewillhelpourstudents
toenhancetheirskilltomeasured




ARYCOU
RSE
MD:Envi
ronmenta
1Physiolog
yandHum
anHealth

CourseCo
de:
PHSL203
1

components of an
environment.

. Pollutants:Definitionandtypes.

. Air pollution: Definition,

source, effects of air pollutant
(SOX, NOX, COX and
particulate matter) on human
health and their control in
brief.

. Water Pollution: Definition,

types, water pollutants-
sources,health hazards,
preventive
measures.Biological Oxygen
Demand (BOD), concept of
safe drinking water standards.

. Pesticides,fungicidesandherbic

idesandhumanhealth.

. Heavymetals(arsenic,fluoride,

mercuryandlead)andhalide(flu
oride)pollutionand
effectonhumanhealth.
SoundPollution:Definition,con
cept

Of noise, source of sound
pollution, effects on human
health,preventive measures
ofsound pollution, noise
indexand noisestandards.

Soil Pollution:Causes,health
hazards,controlofsoilpollution,
solid waste management-
BioremediationandPhytoreme
diation.

. Radioactive Pollution:Ionizing

radiations, effects of ionizing
radiation on human health,
permissible doses and
controlling measure.

issolvedoxygenin
watersample.

Theywillbeable to
measurerelativehumidityand
suspendedparticulatematterin
air.
Lernerwillalsogettheirskillto
measurenoiseandlightintensit
yofdifferentworking places.
Fromthisdisciplinespecificele
ctivecoursestudentwillalsode
veloptheirabilitytomeasure
the soil pH in different
climatic areas.

SKILLE
NHANCE
MENTC
OURSE
SECP-
2:Clinical
Biochemis
try(PRAC
TICAL)

. DiscussiononPrincipleandappl

icationofcolorimeterandspectr
ophotometer.

. DiscussiononPathophysiologic

alsignificanceofbloodparamete
rs—Glucose,serumprotein,
albumin, urea, creatinine, uric
acid, bilirubin and ketone
bodies.

Studentwillbedevelopingtheirh
andsonknowledgeonprinciple
and
applicationofcolorimeterand

spectrophotometer.

Learnerwillgaintheirideasonpa
thophysiologicalsignificanceof




CourseCo
de:PHSL2
051

&

10 %

DiscussiononAlterationoflipid
and thyroidprofileinhealth and
disease.

Discussion and Demonstration
on Strength of solution:
Normality and molarity with
calculation.
DiscussiononPathologicalsigni
ficanceofsomeenzymesandpro
teins:Lactate dehydrogenase,
glucose-6-phosphate
dehydrogenase, creatin kinase,
amylase, ACP, ALP, Beta-
glucuronidase, ALT, AST,
Lipase, Gamma-
glutamyltranspeptidase,
cardiac troponinsand CRP.
Estimationof
BloodglucosebyGOD-POD
method.

Serumcholesterol.
SGPT,SGOT

. Serumalkalinephosphatasebyst

andardbiochemical kit.

bloodparameters.
Fromthiscourselearnerswill
acquiretheir
knowledgeonpathological
significanceof someenzymes

and proteins.

SEMESTER-III

Major
course
MJO):
GASTRO
INTESTI
NAL
FUNCTI
ON
Course
Code-
PHSL-
3011

THEORY

A.

w

Digestion&Absorption

Introduction,Anatomyandhistolo
gyofalimentarycanal,Deglutition
andMovementsof alimentary
canal and their regulations.
CarbohydratesProteins&Nucleica
cidsLipidsAbsorptionof Water &
Electrolytes
AbsorptionofVitamins&Minerals.

RegulationofGastrointestinalFu
nction

Introduction

Digestiveglands—
histologicalstructuresofsalivary
glands,pancreasandliver.
GeneralConsiderations
Composition,functionsandregula
tionofthesecretionofsalivary,gast

Aftersuccessfullycompletionofco
urse, studentswillhaveability to
learntheanatomyandhistologyof
alimentarycanal,movementsofali
mentarycanalandtheirregulation
s.

Understandthedigestionandabso
rptionsofvariousfoodstuffs.

Describethemajoranatomicalcha
racteristicsoftheentericnervouss
ystem and the major cellular
division of enteric ganglia.
Theyunderstandaboutthehistolo
gicalstructureofdigestiveglands




ric,pancreaticand intestinal
juices and bile. Synthesis of Bile
acids. Enterohepatic circulation,
Feces and defecation. GALT,
MALT. Basic concepts of Peptic
Ulcer, Jaundice and Gall-stones
Cholelithiasis.

5. Gastrointestinalhormones
Mouth &Esophagus Stomach

6. ExocrinePortionofthePancreas
Liver & Biliary System

7. Smallintestine Colon

PRACTICAL

1. Kymographicrecordingofnormal
movementsofrat’sintestineinDal
e’s apparatus.

2. Effectsofhypoxia,acetylcholinean
dadrenalineonnormalintestinalm

After successfully completion
of course student will have
ability to :

How to do hands on practical
with isolated intestine.

ovements The course content will

develop skill of our students
on recording techniques of
normal movements of rats
intestine.
Student practically learn the
effect of
hypoxia,acetylcholine and
adrenaline on normal
intestinal movements.

Major THEORY

course

MJC): .

ghemi)stry 1. Carbohydrates This core course 'helps th'e

of Classification of Carbohydrates student to acquire basic

biomolecu | Definition and classification of conceptua! ) kn(.)WIedge about

les Carbohydrates the clgssﬁlcatlon, structure,

Course StructureofCarbohydratesCyclicstruc prope.rtles of 'c'arbohydrate's,

Code- tures- Protelns and L|.p|ds and their

PHSL- Pyranoseandfuranoseforms,structur important functions. o

3012 e of disaccharides and Studentsarehelpedtoacquireid

polysaccharides.

Properties of Carbohydrates
stereoisomerism, optical isomerism,
optical activity, epimerism,

easaboutbasicbiochemistryofal
Ikindsof carbohydrates, lipids,
proteins and nucleic acids.
Studentwillacquirethe
knowledgeonstructureandfuncti




anomerism, mutarotation and its
mechanism. Chemical reactions of
monosaccharides (Glucose &
Fructose) — Reactions with
concentrated mineral acids, alkali,
phenyl hydrazine and their
biochemical importance
FunctionofCarbohydrates Derivatives
ofmonosaccharides --Aminosugars,
deoxy
sugars,sugaralcohols,sugaracids,suga
resters,theirbiochemicalandphysiolo
gical importance.

2. Proteinsand Lipids
Classification ofProteins and lipids
Definition and classification
ofproteins and Fattyacids-
Classification,systemicnomenclature.
Mono,DiandTriglycerides.
Classification, Structure,
Nomenclature of proteins and amino
acids.

Structure of Proteins and lipids
Structure and properties of peptide
bonds-- Phi
andPsiangles.Differentlevelsofprotei
nstructure--Primary,Secondary(a-
helix and B-pleated sheet), Tertiary
and Quaternary. Forces stabilizing
the structures. Lipoproteins-
Structure and classification.
Properties of Proteins and lipids
Properties of Fat and Fatty acids--
Hydrolysis, Saponification,
Saponification number, lodine
number, Acetylation- Acetyl number,
Hydrogenation, Rancidity-Acid
number, Reichert-Meissl number.
Cis- trans isomerism. Eicosanoids,
Phospholipids, Glycolipids,
Sphingolipids, Cholesterol & its
ester-their structure and
physiological importance.
Protonicequilibria of Amino acids—
Zwitterions, Isoelectric point,
titration curve of amino acids.
Reactions with ninhydrin and
formaldehyde. Reactions with
Sanger’s and Edman’s reagent.
Biuret reaction. Denaturation and
Renaturation.

onsofDNAandRNA
Alsolearnaboutthepropertiesdiff
erentbiomolecules.




FunctionsofProteinsandlipidsPhysiol
ogicalimportanceofproteins and
lipids

3. DNAand RNAs

Structureof DNA and RNA Types of
DNA and RNA
FunctionsofDNAandRNA

PRACTICAL

1. QualitativeExperiments:
Qualitative tests for
identification of starch,
dextrin, lactose, sucrose,
glucose,
fructose,albumin,gelatin,pe
ptone,lacticacid,hydrochlori
cacid,uricacid,acetone,
glycerol, bile salts, urea.

2. QuantitativeExperiments:

Quantitativeestimationofgluco
sebyBenedict'smethod.

Quantitativeestimationofamin
o-

nitrogenbySorensen’sformoltit
rationmethod. Percentage and

total quantity to be done.

Students gainpractical
knowledgeaboutidentificatio
nof different
biomoleculesthrough
experiments.

Thecoursecontentwilldevelop
skillofourstudentsonqualitati
vetestsforidentification
ofcarbohydrates/proteins/lipi
dsandalsolacticacid,hydrochl
oricacid,uricacid,acetone,
bile salts and urea.
Studentwillgaintheknowledg
eonquantitativeestimationofg
lucoseandamino- nitrogen.
They will develop their skill
on preparation of different
reagents for such qualitative
test and quantitative
estimation

Studentsalsolearnhowtomeasu
rethequantityofabiomoleculepr
esentinasolution.

MULTI/I
NTERDI
SCIPLIN
ARYCOU
RSE
MD:HEA
RT AND
BLOOD
Course
Code-

Heart

1. Anatomyandhistologyofthe
heart.

2. Cardiaccycle:events.

Heartsounds.Heartrate.Cardi
acoutput:factors
affecting,regulation.
3. Pulse-arterialandvenous.
4. Bloodpressure,SP,DP,MP,

Thiscorecoursehelpsthestude
nttoacquireknowledgeonana
tomy, histologyofheart and
heart muscle.

Alsolearndifferentphysiologicalp
arameterslikebloodpressure,radi
alpulseetc.
Thiscoursewillenrichthelear

neraboutthemorphology,cl




PHSL-

PP.Methodsof

assificationandimportant

3031 measurementof functions of blood and its
bloodpressure. formed elements.
Blood Studentwillacquiretheknowle
1. Blood:composition dgeonhemostaticmechanisma
andfunctions. ndtheclinicalaspectsof blood
2. Bonemarrow. Formed coagulation.
eIer.nentsobeood— Thestudentswillgaintheirknow
theirmorphologyand ledgeonbloodgroup,bloodtran
functions. sfusionanditsrelated health
3. Hemoglobin:differenttypesofc hazards.
ompoundsandderivatives.Fun Thiscoursewillenrichstud
ctions.Abnormalhaemoglobin entsabouttheoccurrence
s- thalassemia and sickle-cell ofanemiaandit’stheclinic
anaemia. al aspects
4. Coagulationofblood:mechanis
m,factorsaffecting,procoagula
nts,anticoagulants,anddisorde
rs of coagulation.
5. Bloodgroups-ABO
andRh.Bloodtransfusion-
precautionandhazards.
Immunologicalbasisof
identification of ABO and Rh
blood groups.
6. Anaemia-
types(definitionandcauses).
SKILLE 1. Examinationandstainingoffreshti Thecoursecontentwilldevelopskil
NHANCE ssues(otherthanblood)squamous lofourstudentsonhistologicaltech
MENTC ,certified,ciliatedand columnar niques.
OURSE epithelium, skeletal muscle, Theywillincreasetheirskillonsta
SECP- cardiac muscle by methylene iningofdifferentfreshtissues,sk
3:HISTO blue stain. eletalmuscle,cardiacmuscle
LOGICA | 2. StainingofadiposetissuebySudanl and adipose tissue.
L llorlV. Studentwilldeveloptheirkno
TECHNI | 3- Fixativesandfixation,blockprepar wledgeonfixatives,fixation,a
QUES ationand ndblockpreparationwith,blo
(PRACTI t?ssuesect'ions,H&Estainingof ck cutting, film making,
CAL) tlssuesec.tlons. o staining for permanent
CourseCo 4. Preparatlonandstalnlngofbone.m dlides.
de:PHSL3 arrowsmear,measurementofdia . o
051 meterofmegakaryocyte, Theywillincreasetheirskillonpre

reticulocyte staining, staining of
collagen in tissue sections.

parationandstainingofbonema
rrowsmear,measurementof
diameter of megakaryocyte,
reticulocyte, staining of
collagen in tissue sections.







