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SE}IESTER I
rr.F.cTryE zooLoGY
7&l0l Prinoiples of Classification, Zoogeography and

Palaeomology

ZOO-IOIP Practicals based on ZOO-I0l

SEMESTER II
ELECTTYE ZOOLOGY
ZOO-2OZ FunctionalAnatomyofNon-Chordata
ZOO-202P Practicals based on ZOO-203

SEMESTER M
ELECTTYE ZOOLOGY
ZOO-303Functional Anatomy of Chordata

ZOO-303P . Practicals based on ZOO-305

SEMESTER tV
ELECTIVE ZOOLOGY
ZOO-404 EnviionmentalBiologr,AppliedZr,olog;

Wildlife and Computer Application

ZOO-404P Practicals based on ZOO-407

SEMESTERV
I no-moriRs zoor,ocY
. ZOO-505 CellBiology and Genetics

ZiCo-506 Evolution, Ethology Biotechnology &

Bioinstrumentation

ZOO-507P Practicals based on ZOO-509 & ZOO'510

SEMESTER VI
HONOT'RS ZOOLOGY
ZOG608 AnimalPhysiology&Endocrinology
2@-609 Developmental Biolory, Histology and

Biological Chemistry

ZOO{IOP Practicals based on Z;C,o,-612 &Zo,o,-613
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IRoFOSED FRAMEWORK OF SYLLABUS FOR BACHELOR OF SCIENCE

ZOOLOGY

(SEMESTER COURSE)

Marks

75

25

75

25

100

100
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100

100

t00
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SEXESTER I
rr.F.cTryf, zooLoGY
7&l0l Prinoiples of Classification, Zoogeography and

Palaeomology

ZOO-l0lP Practicals based on ZOO-I0l

SEMESTER TI

ELECTTYE ZOOLOGY
ZOO-202 FunctionalAnatomyofNon-Chordata
ZOO-202P Practicals based on ZOO-203

SEMESTER M
ELECTTYE ZOOLOGY
ZOO-303Functional Anatomy of Chordata

ZOO-303P . Practicals based on ZOO-305

SEMESTER TV

ELECTIVE ZOOLOGY
ZOO-404 EnvironmentalBiologt,AppliedZnolog;

Wildlife and Computer Application

ZOO-404P Practicals based on ZOO'407

.

SEMESTERV
.l noxorrRs zoor.ocY
; ZOO-505 CellBiology and Genetics

. ZOO-505 Evolutioir, Ethology Biotechnology &

Bioinstrumentation

ZOO-507P Practicals basod on ZOO-509 & ZOO-510

SEMESTER VI
HONOT'RS ZOOLOGY
200'608 AnimalPhysiology&Endocrinology
Z00-609 Devetopmental Biolory, Histology and

Biological Chemistry

ZOO{I0P Practicals based on Z:C,o,-612 &.Zo,0,-613
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I[[O![}TE.\DED BOOKS

}rmg;'rPJ'TheZoogeography:Thegeographicaldistributionofanimals'Wiley
llr: -carion, New York'

iffi- '--t Tngeography' AyetCo Pub; Reprint Edition'

trE I'tE''!4' Introduction to Zoogeography' Macmillan'

ucercrrr:.:.1 commission for Zoological Nomenclature (ICZN)' 1999' International code of

--''-'n''t'! Nomenclature' Natural History Museum' Cromwell Road' London SW?

,*; (available online free: www.iczn.org).

lYCTneoryahdPracticeofAnimalTaxonomy.oxford-IBHPublishingCo.,N.
DcLL Mumbai& Kclkata'

ya'=.lfuiolesofSystematicZoologt.Mc-GrawHitlPublication'NewDelhi

3rer* G'C' Principles of Animal Tuonomy'Oxford-IBH Punlishing Co' New Delhi

l' - S R.eadings in Indian ZoogeograpW Ool'l)' Today & Tomorrow Printers &

F;>iishers'
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EoGr0rP: Practicars on principles of crassificatiori, Zoogeogrephy &
Palaeozoology

25 marks

tqcaic procedures
l0 mnrks

collection of specimens, recording of; locatity, co-ordinates, altitude, river basin, lake,
mountain range etc., method of catch, tocal name, description of chnracters,
particularly colour in fresh.

L^abe[ing/Tagging ofspecipens and its correlation with fietd record book 
.

Narcotization, Fixation and preservation techniques-wet, Dry, slide preparation

C-amera-Luc i da drawin g of specimens.

Morphometric and meristic characters, data sheets and data entry.

Dcscription of a species.

LLadfi cation using dichotomous keys.

f+ry+ty & palaeontology

F-''Etary knowtedge about origin and evolution of groups
^ rcale.

5 marks

of animals in Geological

Ec*aix Trip & Report

hhr

4
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5 marla

5 marks
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75 marks

Frrctionat Anatomy of Non-Chordata

E",l L PYotozoe, Metazoa and Porifera 25 lectures 20 marlts

' hotozoa: Distinguishing characters and classification upto orders'

Structure. rocornotion, osmoregulation, nutrition, reproduction' Life history and

FrathogenecityofEntamoebahistolytica'Trypanosoma'gambiense'Plasmodiumvivu'

? falcipuum' Reproduction in Parameciumand nutrition in htglena'

- 
t Mcteaa: Origin of metazoa' metamerism and symmetry

IPorirera:Distinguishingcharactersandclassificationuptoorders.Canalsystem'

stcleron' Economic importance of sponges'

I- a Coclcnterata, Ctenophora, Platyhelminthes and Nemathelminthes

25lectures 20 mnrks

: :€ !'riijrata: Structural organization and afftnities

atoda and Cestoda' Life cYcle and

=r:siric 
adaptation in Fasciola hepafica andTaenia solium'

)':=:t-'ielminthes: Distinguishing characters and classification upto orders' Life cycle'

: -:-i t-' ie:rec iqv and prophy I axis of A s c ar is lumbr i c o i de s

Ea A.enelkta, Arthropoda' Mollusca and Echinodermata

3Slectures 25 marks

i t'ilrr*li,u 
Distinguishing characters and olassification uPto order' Excretory system'

| ry TrochoPhore larva - structure and affrnities'

* I 
^*.r"aa 

structural brganization in differcnt classes' mouth pars of insects' larval

- i . Metamorphosis and social life in insects-

ftras of Crustacea and Insecta' Merantruryrrv 
' - r- --r (\.-'...--.ationinPelecypoda"GastropodaandCephalopoda,

Motlura Structural organtz

Trsion and detorsion in Gastropods, Structure and affrnities ofNeopilina'

Echinodermata:Structuralorganizationindifferentclasses;watervascularsystem,

hrvd forms'

5
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H( lfutt ir 15 lectures l0 marks
IlitFa* and exampres ofNemertinea, Rotifera, Acanthocephara,

sirE{al' Echiurida" Bryozoa (Ectoprocta), Brachyopoda and phoronida.

lDooil,lElTDEDBOOKS

t*".8, D-T- Imertebrate Zoology. Oxford University press.

L'nlt w x- H@dbook of Invertebrate zoorogr. Kessinger pubrishers-

H--6" M. & Ananthakrishnanr,T.il. zooo. Manual ofZoologt, part t & 2.

, S Yktr*znarhan printers and publishers, Chennai.

l-1,- & Haswelt, w.A.r rext-bookofztorogt, vorumel, Mclvlilran co.
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rxscctions 
*ive and nervous systems'

Nerets - dtger

CsEl@Gh - digpstive' reproductive and excretory systems'

7 marks

2 marks

5 marks

fibQr*iw std nervous systems'

forasBools
I'irrYe

i

7

PROPOSED SYLTABUS OF BAcl€.* tr SCf,}ICE

W::;::;iffi I".}X-is (mare & remare)' r s or Fasciora and

raa{-'zrcaria'sporoovstandredia":,t*::::::::::-'T:'"#tf*;ilff
I*ffi,; l]*Tffiffi' ;;t' and cookroach' bed bus (wM)' bodv

louse (Wffi, TS of gi[ of Pila' TS of arm of Star fish'

!La.v of sPecimens

Sycon'Spongilla'Physalia'Porpita'FaviqTubipora'Madropora'Aurelia'Sca-

- - -anemone' Alcyonium, Taenia, ,,"..,o*,"*, Aohro|it Chaetoptcrus, Sabella' Leech,

Boncuia' Spider' Limulus' Miu;':"**:::"-:-trab' Peripatus' Scorpion' Tormite'

i'DaphniaCyclops'Balanus'Chiton'Dentatlium'Pearloyester'Lirnax'Nautilus'

octopus,sepia,Loligo,solen,Aptysiqstarfish,Antedon,Holothuria,seaurchin,

Brittle star' 
3 marks

frrPnrY mounls

Spiculesandgemmulesofsponge,obeliacolony,ovaryandspermathecaandseptal

nephridia of Earthworm, ,urufJo* ofNereis' Mouth parts of cockroach' house fly and 
'

mosquito' Radula of Pilq Daphnia' Cyclops' Mysis'

3 marks

5 rnarks

Grfr.3[ffflY

zoolo9Y
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Functional Anatomy of Chordeta 75 marks
100 lectures

In f. Gcncral organization of Chordata l0lectures 08 marks

General characters of chordata and'classification upto classes.

Sttrarral organization of Hemichordata, Urochordata and Cephalochordata.

Afutitx of Amphioxus.

r!r4- ead Pisces 15lectures 10 mcrkc

l-ryr: extcrnal feature, digestive system, respiratory systom and rcprodudtion.

*&c cxternal features; respiratory, circulatory and reproductive systems; braiu

adcrddoerves.

Air blsl&y, accessory rispiratory organ of fishes. Goneral characters and distribution

ofLungfishes.
i

f- -1. Amphibia and Reptilia Z0lectures 12 marks

.rmphibia: origin and evolution, distictive characters and classification upto living

:,rders with examples, metamorphosis and neoteny.

o.l- 
' 

Reptitia distinctive characters and classification upto living orders with examples;

rffinities of Sphenodon; distinction botween poisonous and non-poisonous snakes;

:rting mechanism in snakes; mesozoic reptiles.

f-{ Avcr end Mammalia 25 lectures 20 marks

Atrs: origin of birds; distinctive characters and classification upto living orders with

eremplas. Pigeon: feathers; digestive, respiratoly, circulatory, urino-genital and

s&ektal system; brain; distinctive characters of Ratitae & Carinatae with examples;

Fo€ral characters of Archaeopteryx. Perching mechanism in birds.

Manmal: origin; general characters and classification of Prototheria, Metatheria and

Euberia Dentition and placentation in mammals.

Rabbit skeletal, excrotory and reproductive systems.

8
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t'

hgurnentary system: integument and its derivatives'

-Digcstive system: alimentary canals and associated glands'

C:rculatory system: heart and aortic arches'

,sireletals)stem:jawsuspension;visceralarches'vertebralcolumn;limbsand

EIes"
f*t*3r$ern: brain; cranial nerves' spinal nerves'
-{

-:' *lgalt"l system: succession of kidney and evolution of urino-genital dusts'

..'Hctircglands:pituitary'thyroid'adrenal'pancreasandgonads'

. E--

rf,c0HrffiI{DED BOOKS I

Dbr}r reth,M.&Ananthakrishnan,T.N.2000.ManualofZoologst,(Chordata)PartI&2.

-S- 
Vishwaoathan Printers and Publishers' Charnai'

3dh-G.c.l969.CompatativeAnatomyofthevertebrates,TheC'V.MosbyCom.Toppan,

'+ao- rn^--^-a Book Depo! Allahabad'
*!,J- S- 1962' Butletirs of Comparative Anatomy' Central

[&, TJ. & Haswell, w.A. A Text-book of Zoology, volume 2, McMillan co'

BourbaY, Calcutta Madras'

*+t.ke , A- A student textbook pf Zoologt' Central Book Depot'

L*, Uff. 1992' Hyman's Comparartive Vertebrate Anatomy'

I Chicap Press'

Ic.fcrt, C-Y- Anatomy of the Chordates' McGraw Flill Book lnc'' New York'

Ucirril,w.C.&Presch,w.lggT.ElementsofChordateAnatomy.Tata-McGrawHill

Publlshers Co, Ltd''New Delhi'

YmA tzThe Life of ttertebrates'Oxford University Press' New York'

-E- 5. &rPntive anatomY 30 lectures

9
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Precticals on Functional Anatomy of Chordata

---
Scoliodoo - afferent and efferent branchial vessels; V,VII, IX and X
amel ear and brain (to be taken out)

Frog or toad -V, Vtr and X cranial nerves.

C.ltrs -'arterial, venous and urino-genital systems.

fly drpccirncms

h+r!r-

Hf.trrd
tb$rr

l0

PR(FOSCD SyU.AATS OF EACIGIOR OF SCCmE

rThimtsr Balanoglossus, Ascidian, petomyzon, Myxine, Erectric ray, sea horsc,
sr fis[,. srrcker fish, Hammer headed sharlg salamander, Hyla, Hemidactylus,
rffi1 vagnus, Turtlc, Tortoise.r chamereon, Draco, cobra, viper, sea-snake, Krait,
thot, A"do, Kite, Mynq ffyLg fox" Duck-billed platypus, Echidna

6 marks

cranial nerve;

6 marks

3 marks

5 marks

I{

5 marks
Tr. or Frog -skull, lowerjaw, pectoral & pelvic girdles, vertebrae
c-r.is- skull, lowerjaw, pectoral & pelvic girdles, atlas and axis.

filEr - lo*er jaw, cervical vertebrae, rib, pectorat and pelvic girdles and pygostyle.
fdi - skull, lower jaw, pectoral and pelvic girdles.

ZOOLOGY

-

N

H

E

E



Biodiversity, Envi ronmentsl Biology, Ap plied Zoology and

Coaputer APPlication

75 marks

100 lectures

30 lectures 20 marks
- . ' rsll\

Bi,:,i i rers ity : concept; 
^bi 

od ivers ity hotspos; IUCN Red I ist catego ry'

wildlife o, to," witf particular reference to Manipur; methods adopted in wildlife

c.a<tr<.Conceptofwildlifeconservation,implementation,in-situ&ex.situ
cLlrL..,,arion, captive breeding, biotechnological interveition' Sanctuaries and National

:':--iri oilndi4 Ramsar sites'

30 lectures 20 marks
tlt 2- Ervironmental BioIogY

concept of Ecosystem. Major ecosystems, man made ecosystem and agro-ecosystem'

Bioticandabioticfactors'Foodchainandenergyflow,ecologicalniche,habitat,

biosphere and biome. Ecologieirlsuccession, Biological cycle: water' oxygen' carbon

and nirogen

Population- General features, natality, mortality, equilibrium dcrsity' immigration'

-.cmigration, ecological pyramids, sex ratio, dispersal and dispersion; Leidig's law of

minimum and Shelford's law of tolerance; concept of limiting factors and life table

coosfuction method'

- Environmental pollUtion. Types, souroes' indioators, causes and control and prevention

of pollution. Toxic offects of pesticides and industrial wastes' Biomagnification'

13 3. APpUed Zmlogy' 20 lectures 20 marks

ApicutfureandSericulture.Speciesdiversity,lifehistory,rearingmethods,diseases

and economic utility of bees' tasar worms and mulberry silk worm'

Fisheries.Cultureandcapturefishery.Fishesofcommercialvalue:foodand

- ornamental. Introduction to different pisciculture techniques: extensive and intensive

pond fish culture.

Urit 4. Computer Applications' 20 lectures iS marXs

Basicconceptsofcomputer:hardwareandsoftware,operatingsystems.Computer

.applicationinBiologicalsciences.ElementaryknowledgeofBioinformatics,E-

learning Networking. Prggrammes used in biostatistics: sPSS' Minitab' phylogenetic

studY, modelling etc'

ll
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RECOMI}TENDED BOOKS

AIn'e4 J'RB' Das, A'K' & sanyal, A.K. 1998. Founal Diversity in India. zoologicalsurvey of
Ilrt&\ Eokata-

F-tr#'q T},t- 1982. Bioresources fuotogt.oxford-IBH publ Co., pvt. Ltd. N. Delhi!
Hr' s'B', Jayaswal, !- & Giridhar. Handbook of sericulture Technologres. cc,rrar sitk

Board.(Ministry of rextires, Govt. of India), csB comprex, BTM Layout, Madivnra,' tsangalore-560069.

DoEACc' course on computer concepts. Doeacc socioty, Eloctronics Nikctan, 6
CGO Complex, New Dethi_I I 0003.

Frenctr, C.S. Data Processing and Inforrwtion Technologt.BpB publication.

Kormondy, E.!. Concepts of hotogt.pJirnr"-g"ll, India

K'Ets' c'l' 1972' Ecologt, the erperimental analysi.r cf distribution and abundonces. Harper
lntl.- Edn., Harper & Row publ. London.

!ftr,a' M-c. Fundamentar of Ecotoxicorogt.kwis pubrishers, washington DC.

- 

EP- Ecolory - axford-IBH pubrishingco., New Derhi, Mumbai & Korkata.

rre ' - Funaamenturs of computers. prentice-Har,India Ltd., New Derhi.

rr! i.-Edlisrorg. (Official website of IUCN)
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3

P*"ti""tt ". 
Biodiversity, Environmental Biology'

Applied Znology and Computer Application

Errirorncntel BiologY 
8 marks

sf of eosystem of a pond. Identification of biotic and abiotic components'

ngcauineofturbidity,temporatureandpH.EstimationofOxygen(Winkler,smethod)

and carbon dioxidc (phenolpthalein methoo of pond wutg''

Populationstudybytaggingexperiment(totrackthemovementofanimals)-marking,

releasing & recaPturing method'

Applied T,oologY

l*ay of life history stages oFa- HoneY boe' a 
'Silk

differences among the differerit castes of Honey bee'

5 marks

moth and a fish- MorPhological

5 marks

7 merks

Sfilifc

l3

PROPOSEO SYLI.ABUS OF BACHE'*ff ffiE

visit to wildlife sanotuary or ZoolNational Park/any othor worth visiting site and study

of the available animals'

ZOOLOGY
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C.ll Biologr end Genetics

l*- :l _ _,:,:'
"- .lnr - ,l+ijrler organization. 15 lectures- IS marks

- 
y' :::i:r'':i;c aad eukaryotic cells. Intercellular adhesion and interaction. Extra-nuclearr:---z:on of ceils: concept of unit membrane, astive and passive transport.f,- I ,lrra?hsmic organelles. 20lectures!v rsururru 15 marlcg- v .=_9,':il"::Iffi#i::ffi;::,1,*;,;:::ffi:,re,icu,um

Xr a \rd.ar organization. l0 lecturesir-tr'3'5 nucrear envelope, nucrear matrix, nucreorus, chromosomes,
' tl-. liDlns qrnernrrmFrqnr 

^h-^*^^^---- -ifi ' . ng supernumerary chromosonles, chromatin- euchromatin and:rsmhromatin. 
I

il"#::Hjtr

35lectures

l0 mrrks

chromatids,

ht of Genetics, Mendelian inheritance patterns:

+,
(F hteractions: incomprete dominance, co-dominance, supprementary genes,rrr-'coery genes, epistasis, position effeot, atavism, Iethal gene, multiple alleles-

t hlttc diseas€ of new born ([IDN). sex determination in Drosophila and man.Ccb of blood group. Modem conceptof gene.

fni nntation, chromosomar aberrations, chromosome number, form and

'@Fmcnt with reference to speciation in Drosophila, polyploidy (moleoular basisdnrims)' Non-chromosomal inheritance, human genetics, diseases of single gene

=t&q normar and abnormar karyotypes, genetic counsering.

35 marks
quantitative inheritance, linkage

l4
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9

'-ut r" lhlcrrler Genetics and Tools. 10 lectures 10 rnarks

ll'L (Rcstrirrion Fragment Length Polymorphism) RAPD (Randomly Amplified

frirrptt DNA), AFLP (Amplified Fragment Length Polymorphism), Application

dIFLP in DNA fingerprinting. Polymerase Chain Reaction (PCR). Human genome

Fp-

b" I-D.C. Ccll Biotogt Williams & Wilkins Co'

* (. ED.P. &. deRobertis, E.M.F. Cell and Molecular Biologt. Holt-saunders

hrnaiooal Edn.

&. LJ- Principles of Genetics. John wiley & Sons [nc'' New York'

fr^r-rr" .tL. Nelson, D.L. -& Cox, M.M. Principtes of Biochemistry. CBSD Publishers &

Drsitutors. Delhi.

lbc,D.\l.MethodsinCetlBiologt,BookmanAssociates'Jaipur'

n#..rrr.M.w.2005.Genetics.Prentice-Halloflndia,NewDelhi

$rc. C p , y'e,o. T & Young, W.J. Cytogonetics" Chromosomes in divisiors, Inheritance

xi Evotuion. Prentioe-Hallof India, New Delhi'

t5
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7lltL505r: Evotution, Adaptation, Ethology, Biotechnology &
Bioinstmmentation

,srtuctural 
adqpfiations of animars with cursoriat, Aquatic and Votunt

rBasic cotrc@ of adaptations of animals to deep sea, dosort and cavo.
Colorratiom md mimicry in animals.

Adagtirc *rdhtion and converr"fr ;:

100 marks
I20lmtures

Ihft f. Evolution 30 lectunes 30 marks
Ir*ry of evolutionary thought origin of life. Evidences of evolution, Modorn
concept of organio evolution, Hardy-weinbepg law, sewall-wright'effect.
Roh of mlEtion in evolution. Variation. Natural selection- directional, stabilizing and
&qdye rypqs.

Eoryry rehanism and their rgle in evolution. speciation. Evolution of man.

EEit 2: Adeptation. 20lktures

IH 3. Ettologr 25 lectures 2O marks
Dcecrl6ion and tlpes of animal bohaviour. Leaming in animals.
Types ofcommunications ininsects. Pheroa)6nes and their rot". ru*rtu(rr" in fishes.

30lectures

' 15 marks

modes of lifs.

25 marks

I , ,* 
Courship behaviour in fishes and birds.

,L. Brclogical Mythm: Circadian rhffi.
Higrarion in insects, fishes d"aAoa{.

E-{, l}ireclnologv

hoductioru history, scope, importance and types of biotechnorogr. ,' 
' ' 

l

' 'apatance of viruses, bacteria, argae and fungi in biotechnorogr-
Itinchnolory of alcohol fermentation and bio_insecticide.

and techniques of animal cell cultures. --
EidHca of health care biotechnorory, production of human insurin. '

r/Ecacatary knowledge of genetic engineering. .

x,Lrlro ftrtiliz"rion in human and other assisted reproductive bchnolory (ART).
-;t-graE ,.-rrmais.

I6
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L ai 5- Bk*a#rsmentation l5 marks l0 marks

. rlrrlFinciplesandbriefideasonthetypesofMicrosoopy'Spectrophotometry'

en*esis, Chromatography and Centrifugation'

RECOMMENDED BOOKS

Alcock, J. Animal behaviour- o1 evolutionary approach. sinauer Assoociates Inc''

Massacheussets I

chandralktrararu M.K. Biologicat Rfuthm. vishwanathan Printers, chennai'

Lu},&S. 1976. Organic Evolution' Light & Life Publisher'

Ptnmmer, D.T. An Intoduction to Prrctical Biochemistry. Tata-McGraw Hill Publ', New

Delhi.

Trctta{L K. Bioteclmologt. lotn Willey & Sons'

WihorL K. and Walker, J. 2000. Prrctical Biochemistry, Principles and Tecttniques' f Edn''

Cambridge UnivenitY Press'
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@;#l*['ffi ;Iiffi::;'JJ*:::,,Adepterion,,nmarks

cd LhB, td Genetics 
30 marlaS+-.i. preparation of onion root tip for the study of mitosis

Tqorary and permanent squash preparation of the grasshopper tostis for thc study ofEicrs.s.

recc':rary squash preparation of the sativary gland chromosomes of Drosoplrila and,lirqromus

-s@t of permanent slides showing autosomes and sex crromosomos of a grasshoppor

-i l rnamrnat.

Eqr-oqping of chromosomes

ftaoosration of Sex Chromatin @arr body)
eeoos*arion of mitochondria 

-$supra vitarstaining (Janus greon)r-t-arr t

-
T?Dg (paperlaluminium) of animals arld recapture to study patterns 

"rrr#I. 
t*

sur of difrerent types of nests of animars. study of parentar careHe.

hdt of mimirxry in insects: stick insect,

-r+ 
ftying lizard, batetc-

h.foo of alcohol ftrmentation using yeast.
b+ifoo ofsoyabean fermentatiirn using starter culture
Urtdoo of curd making using starter culfure

-bL----
Ehrr Mirxb, Meiosis and Salivary Gland Chromosomesrbh

Ieaf i#ect, moth, cidadn *."f,oo":Hffi

I0 marla

5 marks

l0 marks

15 marks

E--16.r
10 marksrtgnm of sandard curve of amino acid and protein (bovine serum arbumin)la'--.,-rr.at of celVspore size-using micrometer' . tL--ftdon oroil@Hth?Fique in microscopy.

sryrin of tiss,e extract using centrifirge 1"^'r^rru%&,\ -
rr-straion of erectrophoresis-pa per/gel E'z"t^)'-vi>'-- - ArApratiarr

It
rrRoFoso svrr Eri GsAcr€-cdtrsccrcE
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SCffiI,IE OX.PRACTICALEXAMINATION X.OR ZOO-507P

Marks

10 '^l. AnY one cf the following 'r

a. Temporaryiia" ptlptation of M-itosis from onion roottip

' b. Temporary 'iii" 
p*p-"ion ofIV{eiosis from Grasshopper testis/mammals

c. Salivary gf*J 
"httosome 

of Dros/onhila/Chironomus larva

d. Vitat staining of Mitochondria

2.

3.

Demonsfistisl of Barr body' stained and temporary mount

"!- -

Kryorypiogof images of chrorposbmos provided '

Demosstration of Alcohol/Soyabean/Curd fermentation

-'-'-Ao, o* of ttre fotlowing:

J*i;**ton of catiuration curve of Amino acid/Protcin

;.. M;rrcm"niofCetUsporesize wingmicromcter -

;. Preparation oftissue e:rtract by centifugation z

; Settir,g up and demonstration of Electrophoresis '

Comment on adaptation: mimicry/camouflage of animal
rrf

7. AnY one ofthe following:

. a- Demonstration of tagging experiment for migration of animals'

b. Demonstrat;; ;t*'l'[beiaviour/parental care ofaniffals

' fu{**r'{ - +''0
S1"r-. . 1-. rz'

tt4,- 
- 

l, 10

Pr. - 2- \,/
5- I n.la

l0

gland chromosome-l)

@

7/
10

l0

8

l5
9.

b

3- Perrnanent slide submission

PractfualRecord

ViYaVoce

l9
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ffi-= r-d Physiology, Ehdocrinology and Immunology 100 Marla
120 lectures

AI{IMAL PT{YSIOLOGY

P$rciotory with special reference to mammals

Urit f. Nutuition tSlectures

\

Nutritional requirements-maoro and micronutrients, digestion and absorpti'on.

Frit 2. Heart, Blood and Circulation 15 lectures 12 mrrlcc

Origin, conduction and regulation of heart beat; cardiac cycle, eleotrooardiogram,

composition and function of blood, blood group and Nr factor, haemoglobin and .:

haemopoiesis; peripheral circulation, blood pressure and blood-coagUlation;

l5 lectures

12 marks

12 mrrks
/\.

Urit 3. Respiration

25 lectures 25 marks

Mechanism and control of breathing. #*"port of oxygon and carbon dioxidc, .

oxygen dissociation curves f fiaemogtobin, Bohr effect, Heldane effect, chloride

shift

Ufi 4. Eicretion 15 lectures 12 merl$

-P-$ruiolory of urine formation, mechanisrn of micturition, role of kidney in water

rcguladon, salt and aoi&base balancc.

ff 5. Muscle, Nerve and Sense org4ns 25lecfures 20 marks

[Jltrastrucrhrial, chcmipal and plrysiological basis of skcletal muscles, muscle

mtaction; molecular meclgrism of mussle contraction, Cori's cycte.

Neftrc impulse. Naturc, origin and.propagatio:n of nerve impulse along a neuron;

syrrpse and myo-neural junction. Integrative functions of central nervouti system.

S66sG orggp: functions of,oigans relatcd with Yision, sound perception, taste, smell

xd brreh. Electroencephalogram (EEC).

EIXNINOLOGY \

H a, Erdocrinotogy

Ilfinitions of endocrine. glands, neurosecretory cells.

fuirc and hormones'secreted by the following glands: pineal, hypothdamus,

;1r(ry, frEoid, trymus, parafiryroi4 isle*s of Langerhm, adp:ral, testis, and ovary.

blh61ls hormones sccretcd by gasbointestinal system, HS"y, placenta and

H d tteir functions.

20
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fi-- HoAr 10 lectures 7 marks

h-it O immunology, innate immunity and acquired immunity, structure and

!;ndts, x*igen-intibodies reaction, mechanism of immune responses, brief idea

dIfV rd AIDS-

IICIOHMENDED BOOKS '! -

I

F G- flavidson, J.N. & Smith, DE- Textbook of Physiologt and Biochemistry. ELBS and

Ctorchill Livinptone.

CrBItF. Medical Physiologr. Mr:Graw-Hill Publ., N. Dolhi

Ofr, LC. & Hall, J-E- Textbook of Medical Physiotogr- * Edo, Elsevier, a division of

lccd Ebevicr Indiah/t.. Ltd.

I*, C- !'Icil, E- & Joels, N. .Samson Wright's Applied Physiologt. Oxford University Press,

Bm'hay, Calcutta, Madras.

lft CI & Brown, F.A. Comparative Animal Physiologt. W.B. Saunders Cor

* tEdcbhra, Toppan Co. Tokyo, Japan.

l-Ei SC. Essenfr'als ofAnimal Physiologt. Wiley Eastern Ltd.

:EE*hoq K. Animal Physiologt, Adaptaion and Environment. Cambridge University Press.

I-, CJ^ General Endocrinologt. W.B. Saunders, Toppan Co. Ltd., Tokyo, Japan.
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Ilevelopmental Biology, Hirtologv and Biologicel Chem istry 100 marks
120 lectures \

*a

f rtmorrrrrr.rrar, BIoLocy

IH l. Gametogenesis, Fertilization & Parthenogenesis 20lectures 20 merls

ff-tpcrmategenesir, gpis and vitellogenesis. Egg maturation, egg membranes,

'pof*ity of 
"gg. 

fertitiTatit-n and Partheno^genesis.

Unit 2. Animal egg., early stages of development, foetat membrancs

20lccturcs 20 marl$

x \ I ) 
'i) ,t* of ertnal eggs, patterns .o&!*""S:. Blastutation rnd gastrutntion. i" i9* +a\\V r chick Gcrm layers and their derh,atives and homologioe. fal,rr[nr. Structuie aqd

: , development ofcxtra-embgy-onic membranos. Ptacontrrnd it tjpqs.I -. / -tt-
'l
iP"i 3. Organogenesis, Tissue intemctionr & Metcmorphmlr

trslTol.ocy a BIoLocrcAL CHEMISTRY

inr Eistology

. 20 lectures 20 marks
organogenesis of central nervous systern, sense organr, ,!qn and $idnoy. Tissue

_ 
rlteractions (inductions) in devetropmeni. Metqgo:orphosis-rodrogressive aircl

progrossive. Regulation of metarnorphosis in Anura and Insecta. Organizsrconggpt.
{. -r ;J

Basic principles of histologicat techniques. Microscopic anatomy of the following
organs of a mammal: skin, stomach, intestine, pancreas, liver, lung, kidney, sg!1al

chord, noryes, heart, arteries, ve_ins, capillaries, lymph nodule, spleen, testis and

o_vary.

i 85. BiolDgical Chemistry 40 lectures 25 marfts
Bbbgical chemistry, ie scope and importance- Chemistry of car[$rates, pr@,
firue ma nu_eleic agids, elg(nes, naturc, ctassification and functions of enzymes.

SUmes and prosthetic groups- En3yme actigns.

dcdiary metabolism. carbohydrate. Embden-Meyerhoff plthway, E4gol",
Gtpgcootysis and glygg. perpsis, gtueoneogqnesis. Biotogioal oxidations wittr

TGGid nefercnce to the rolc of the elecron;lransport system. Basic concept of
BhcacrgEtics

20 lectunes 15 marks

22
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Lipid. Oxidation of fttty acids, fate of gtycerol, ketone body formation and

utilization. Interraction of carbohydrate and lipids'

proteins. Me*abolism of amino acids. Oxidative deamination, trans-aminations,

aecartoxjrsorL enzymolory of urea cycle. Fate of glucogenic and ketogenic amino

**n":[6*grel*ionship of metabolic pathways-

RECOMMENDED BOOKS

*.-
Balinsky, B.l. Introduction to Embryoldg. saunder college Publishers, Philadelphia'

Browder, L.w. Developmental Biologt. sauders college Pubtishing, Philadclphia

Farvcelt, D.W . Bloom & Fawcett- A.te.ttbak of histologt. Hodder-Arnold Publication.

-iaycraman, J. 198i. Laboratory Manual in Biochemisf4y. New Age International Publishers,

New Delhi-l t0002.

Murray, R.K., Granner, D.K., Mayer, P.A. & Rodwet! Y -w. Harper',s Biochemisfry' McGraw-

Hill Publ. i

tr-chninger, A.L., Nelson, D.L. & cox, M.M. Principles of Biochemistry. CBSD Publishers &

Distributors, Delhi.
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Arind Physiologr 
3o marksEffecb of iso{onic, hypotonic and hypertonic sorutions on erythrocytes

Couctiryof RBC and WBC using Haemocytometer
rs*isaioo ofhaemoglobin perccntagc of a btood sample: amphibia or mammal.. Pleparation of haemin crystals.
Coagulation of blood

; Recording of frog's heart beat. Demonshation of the effoct of acetylcholino, atropine
i ,i, and epinephrine on the heart beat.
; pndocrinotory

l0 mrrks: Dissection of endocrine gland in rat
i stuay of permanent stidos: sections ofpituitary, thyroid, adronar,

pancreas, testis and ovary.
Immunology
, Determination ofABO and Rh il o.ofBlood.
Dwclopmental Biolory

Study of developmental stagas of frog (permanent slides, WM):
cl94tvagp, gastrula and ne uru la
study ofdeveropmentar stages of chick (pernranent srides, wM):
18,24,36, 4g arrd 72 hours of incubation.

i study of permanent srides of sections of btastura and gastnrra of, ctr ck and neurula and external gills of frog.-E-==

Microtomy - fixation, embedding, block making sectioning,
sraining and mounting of tissues.
sody of permanent srides - sections of oesophagus, stomach, duodenum,
i-brn' pancreas, rung kidney and skin of mammar and amphibianF-r-r-rl CLeulstry
c'mar Est for identification of carbohydrate, Iipid and protein
Scpratioa of amino acid using paper chromatography
colorimetric estimation of protein from a caribr*ion curve (provided)

Il-trt Frctord
sE sdrird-r
lFr>t-e

-

l0 marks

6 maila

16 marks

l0 merks

24
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:lii
I SCEEME OF PRACTICAL EXAMINATION FOR ZOO-610P

one from the oPtions

12

l. AnY one of the following:

^. 
CountingofRBC'

b. Counting of WBC
' c- Estimation of Haomoglobin percentage

z. Any one of the following: - ..^-:^ --r 1..,^arrnnic. qr 
I

a.Effectsofisotonic,hypotonicandhypertonicsolutiononerythrocytes
b, PteParation of Haemin crystals

c. Coagulation of Blood

l0
3. AnY one of the foltowing:

L Recording of heart beat of Frog

b' Demonstration of offecs of acitylcholine' atropine and

ePinePhrine on heatr ireat of frog

4 Determination of ABO and Rh blood group 10

5- Any one of the following: - ^-,12-2at^-^+oin in ricsue samDl e 
l0

a- Detection of carbohydrate/lipid/protein in tissue sarnple

b. s"r""ti"" "iurni"o ""ia lv-puryt :^h11a!ganhY
c' C#tt#t" tttit"tion of Protein/Amino acid

6 Section cutting and stretching of-ribbon from the

paraffin block supplied for histolory

7. Dissection of an endocrine gland

t ldcntification and comment on slides' 3 each of

Endocrinology Histologt and embryology

9- Recond Book

io. submission of histology (microtomy) slides (10 slides)

il. Viva Voce

5

4

r,T'I TYBSTTY

25
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