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PROPOSED SYLLABUS for BACHELGOR OF SCIENCH

ELECTIVE & BONOURS ZOOLOGY

|
fope

£OO0-101: rinciples of Classification, Zoogeography & Palaeozeclogy

BRINCIPLES OF CLASSIFICATION
Tlgit 1. Classificafion.

©lagsification of animals - historical acooust,

R e s e AT 1 RS e
Bvelemizhics: Eaxononic Ineraieny.

kit 2. Code aud approsches in Taxonomy

240 Iecturey

Speoies concept,

3) leciures

e

TS myarks

100 Paetures !

1% marks

Teaxonahy and

rmarks

. Interiational Code of Zoological Nomenclalure, Coneepis of chemotaxonoiny and

numerical taxonemy, Apbroaches i laxonomy; morphgmetric and cymlogieal

. technigues. Basic conceptof molesular tschmigues in fxonemy.

YZOOGEOGRAPHY & PALAFQZOOLOGY

Unit3. Zoogesgraphy

o

25 lectures

Zoogcographical regions of the world with chasgeteristic faunz.

o

Marine realni and its division and characteristics.
Barriers - types and significance; Continental drift.
Discontinuous distribution. .

Unit 4, Palacozoology

Fassils and fossilization, types of fossils; trace fossils and living fossils.

Dating of fossils, signiticance of fossils. .

15 leetures

Fl

7 3 i . 3
Genlogical time stale and associated fauna. =
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20 marls



ZO0-101P:  Practicals on Prineiples of Classilication, Zoogeography & 3
Palaeozoology 25 marles :
X i |

P ——_

Tazonomic Procedures 10 mrarks

Collection ot'specimens, recording of: locality, co-ordinates, altiude, river basin, lake,
meuntain range etc.,, method of catch, [ocal name; desoription of charactsrs,

particularly colour in fresh.

Labelling/Tagging of specimens and its’earrelation with field record book
Narcotization, Fixation and Preservation tethniques-Wet, Dry, Slide Preparation
Camera-Lucida drawing of speeimens.

aorphemeirie and meristic characters, data sheets and data entry.

Description of a species.

Identification using dichotonious keys,

Loogeography & Palaeontology 5 marks

Elementary knowledge about origin and cvelution of groupsof animals in Geological

time scale.

Ficld Collection Trip & Report 5 marks
L o < -'-l:l ® |
Viva Yoce ; E e 5 magks
%
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RECOMMENDED BOOKS

: . Dathnglon, P The Zoogeography: The geographical  distribution of animals. Wiley

New York,
Hubbs, C.1.. Zosgeography. AyerCo Puby Reprint Edition.

e, 1. 1974, Introductivn o Zongevgraphy. Macmilian
International Commission for Zoological Nomenclature (ICZN). 1999,  futerngtional Code o

Zoological Nomenclature. Natural H istory Museum, Cromwell Road, London SW7

SBD-UK. (available online [ree: WWW. ez org )

-

Kapoor, ¥.C. Theory and Practice of Awimael Taxenomy. Oxford-1BH Publishing Co., N.

Pelhi, Mumbai & Kolkata,
wMayer, B Principles of Svstematic Zooly i Me-Graw Hill Publication, New Delli
: t Simpson, G.C. Principles of Aninal Tesonomy. Oxfard-IRH Punlishing Co, New Delhi

Tiwar, 8. Readings in Indian Zoogeography (vol.l). Today & Tomorrow Printers &

v

Publishers. ; F
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LO0-61ET, Apimal Physiclogy, Histology, Developmental Biology & Biological Chemistry

| 25 maricj
|

Animal Physiology 7 marks
Effects of isolonie, hypotonic and hypertonic soluations on erythrocyies
Counting of RBC and WBC using Hacmooytometer
Estimation of haemeglobin percentage of'a blood sample: amphibia or mammal.

Preparation of haemin erystals.

Study of permanenst slides 6 marls

es: sections of pituitary. thyroid, adrenal, pancreas, testis and ovary.
_‘f o 2 E »

Study of permanent slic
Study of developmental stages of frog (permanent slides, WM): cleavage, gastrula and
nenrpla

Study of developmental stages of chick (permanent slides, WM): 18, 24,36, 48 and 72 hours
ol incubation. &

Study of permanent slides of sections of blastula and gastrula of chick and neurnla and
external gills of frog, sections of sesophazus, stomach, duodenum, ileam, pancreas, lung,

kidney and skin of mammal and amphibian

Bialogiou! Chemistry 4 maris
General rest for identification of carbohydrate, lipid and protein

Practical Record ; & 3 marks
Yiva-Vace 5 marks
> e
% & % %
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Unit 1. Protozoa, Metazoa and Porifera 25 lectares 20 marks
Protozoa: Distinguishing characters and classification upto orders.
Structure, locomotion; osmaoregulation, nutrition, reproduction. Life history and
pathogenecity of Entamoeba histolytica, Trypanosoma gambiense, Plasmaodivm vivaz,
P. faleiparum, Reproduction in Paramecivm and nutrition i Euglena.
Metazoa: Origin pf metazoa, metamerism and symmetry
Porifara: Distinguishing characters and classification upto orders. Canal system,

skeleton. Deonomic importance of sponges.

Unit 2. Coelenterata, Ctenophora, Platvhelminthes and Nemathelminthes
25 lectures 20 marks
Coelenterata: Structural organization and affinities
Platyhelminthes: Structural arganization in Trematoda and Cestoda, Life cyele and
parasitic adaptation in Faseiela hepatica and Taenta solium.
Nemathelminthes: Distinguishing characlers aud classification upto orders. Life cyele,

& i

pathogenecity and prophyladis of Ascaris himbricoides

Unit 3. Annelida, Arthropoda, Mollusea and Echinodermata
35 lectures 25 marks
Armeli_da: Distinguishing characters m}ﬁgﬂﬂssiﬁcaﬂnn upto order. Excretory sysiem,
uuelunﬁ, Trochophore larva — structure and affinities.

Artliropnda: Structural organization in differsnt ¢lasses, mouth parts of insects, larval

-

forms of Crustacea and Insecta. Metamorphogis m:d.s';“;}tnial life in'igseets.

Mollusca: Structural organization in Pelecypoda, Gastro@da ;and Cephalopoda,
Torsion and detorsion in Gastropods, Sticturs and affinities of Neopilina.
Behinodermata: Structural arganization in different classes; water vascular system,

iarval fonms, =
. e - &
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14 murks

15 lectures

Unit4. Minor Phylz
Distinguishing characters and examples of Nemertinea, Rotifera. Aecanthocephala,

Sipunculida, Tehivridz, Dryvozoa (Fetoprocta), Brachyepoda and Phoronida.

E t |
RECOMMIENDED BOOKS
Anderson, D.T, Invertebrare Zoology. Oxford University Press.
Brooks, WX. Handbaok of Invertebrate Zoology. Kessinger Publishers:
Ekambranath, M. & Ananthakrishoan, T.N. 2000. Mansal of Zoology, Pare 1 & 2.
N Vichwanathan Printars and Publishers, Chennat.
|
| | Parker, T.J. & Haswell, W.A. A Text-hook of Zoofogy, Valume 1, MeMillan Co.
; > x
. : ﬁ-‘ t A "
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| Z0D0-202F Practicals on Tunctional Anatemy of Non-Chordata : 25 marks
Diissections. 7 mizrks

Nereis — digestive and narvous systems,

Cockroach — digeative, reproductive and excrelory systems.

3

Pila- digestive and nervous systems.

Study permanenent slides 2 marks
Parametium entire, conjugation, Monocystis, Duglena, Trypanosoma, LS of Sycon,
Spongin fibres, Obelia colony, T.S. of Ascaris (male & female), T.S. of Iascicla and
Taenia, Cervaria, sporocyst and redia of Fascipla, scolex, matre and gravid segments
of Taenia, Mouth parts of Anopheles, Housefly and cockreach, bed bug (W/M), body

louse (W/M), TS of gill of Pila, TS ol arm of Star fish.

Study of specimens : : 5 marks -
e TeTe Ommmnt il Dlaarmnlin Denrrara Heatiia,  Pobhameyra Adiariremora Anralin Baa.
Lk RS J.l: = IP-\JEIE.II.I”-( x Il; i e RLLE o L-'A-hl-ll L LR | el bR O by Ao S e e e . —— — -
anemone, Alecyonium, Tacnia, Hetronereis, Aphrodite, Chaetopterus, Sabella, Lesch,
Bonellia, Spider, Limulus, Millepede, Centipeda, Crab, Peripatus, Scorpion, Termitz,
Daphnia, Cvclops, Balanus, Chiton, Dentallium, Pearl Oyester, Limax, Nautilus,
Octopus, Sepin, Loligo, Solen, Aplysia, Starfish, Antedon, Holothuria, Sega urchin,

*  Brittle star. - B # %

Temporary mounis : 3 marks
Spicules and gemmules of sponge, Obelia colony, ovary and spermatheca and seplal
nephridia of Barthwarm, Parapodia of Nereis. Mouth parts of cockroach, house 1y and’
mosquite. Radula of Pila, Daphnia, Cyclops, M¥SE. : ]

Records Books 3 marls

Viva Voce 2, 7 5 marks

[ i @ Fi
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Z0O0-303: Functional Anatomy of Chordata 75 marks

1 ) 100 fectures |

Unit 1. General srganization of Chordata 10 lectures 08 marks
Creneral characters of chordata and classification upto classes.

Struetural organization of Hemichordata, Urochordata and Cephalochordata
Allinities of Amphioxus.

Unit2. Agnatha and Pisces 15 [ectures 10 marks

; Petromyzon: external feature; digestive system, respiratory system and reproduction.

’ Scoliodon: external features; respiratory, circulatory and reproductive gysiems; brain
and cranial nerves.

Air bladder, accessory rcsﬁiraﬁery organ of fishes, General characters and distribution
of Lungfishes.

Unit 3. Amphibia and 'I.{{'.p'i'iiin 24 lectures 12 marks
Amphibia: origin and cvolution, distictive characters and classification upto living
orders with examples, metamorphaosis and neoteny.

i Reptilia; distinctive characters and classification upto living orders with examples;

i affinities of Sphenodon; distinctiog between poisoncus znd nuR-poisonous snakes;

; biting .n.l.-echanism in snakes; mesozoic reptiles. |

Unit 4. Aves and Mammalia 25 lectures 20 marks

oS, Y IS e S L e
MAMIPUR-UNVERSHFY — ——— ~ PRUPOSESYLLARYS OF BACHELGR OT SOIFNCE ZOOLOGY

Aves: origin of birds; distinctive characters and classification upto living otrders with
examples. Pigeon: feathers; digestive, Fosirgtony, circulatory. uri no-genifal and
skeletal system; brain; distinctive characters of Ratitae & Carinatac with examples:

general characters of Archacopteryx, Perching mechanism in birds.

w

e
Maminal: origin; general characters and classification of Prototheria, Metatheria and

;
yt

Hutheria. Dentition and placentation in mammals,

Rabbit: skeletal, excretory and reproductive systems.



S P ——

£00-303P Practicals on Fonetional Anatomy of Chordata

25 murks

=

Scoliodon - afferent and cfferent hranchial veesels; WV VIL IX and X
internzl car and brain (to be taken uLt)
rog or tead =V, VII and X cranial nerves.

Calotes — arterial, venous and urino-genital systems,
Study of specimems

Saw fish, Sucker fish, Hammer headed shark, Salamander, Hyla,
| Parrol, '_C,uc:kuu, Kite, Myna, Flving fox, Duck—bﬂled Platypus, Echidna.
Study of‘hones

Toad ar Frog —skull, lower jaw, peetoral & pelvic girdles, vertehrae

Calotes- skull, lower jaw, pectoral & pelvic girdles, atlas and axis.

& inarls

cranminl nerve:

G murks

Amphioxus, Balanoglossus, Ascidian, ’“1rr~*muznn Myxine, Flectric rav, Sea horse.
_J o a E 3

Hemidactylus,

o Mabuia, Varanus, Turtle, Torteise, Chamelsan, Draco, Cobra, ‘\,fiper sea-snake, Krait,

Smarks

? Plgcnﬂ — lower jaw, cervical ‘v’t‘l'tLhI'E'Le rih, pectoral and palvic gmﬂm and pyzostyle,

Rabbhit — skull, lower jaw, pectoral :mLF pelvic girdles

Practical Record

Viva-Voce

o

’lp‘f\N I’UH LJ' NI\:‘ERE‘TFY
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11t 3. Comparative anatgms 30 lectures 25 marls
integumentary system: infegument and ity derivatives.

Dipestive system: alimentary canals and associated glands.

Cireulatory system: heart and aortic arches.

Skeletal system: jaw suspension: visceral arches, verlebral eolumn: limbs and

girdles.

Nervous system: brain; cranial nerves; spinal nerves.

Urino-genital system: succession of kidney and evolution of urino-genital ducts.

Endocrine glands: pituitary, thyroid, adrenal, pancreas and gonads.

RECOMMENDED BOOKS

Ekambranath, M, & Ananthakrish fa, TR, F000. Bl e aomec i pulime 20 5 =
5. Vishwanathan Printers and Publishers, Chennal.

Kent Jr. G.C. 1969. Conparative Anaiomy of the vertebrares. The C.V. Masby Corn. Toppan,
Tapun.

Kingsley, 1. S 1962, Bulleting af Comparative Anatomy, Central Book Depot, Allahabad.

_P;flrkcr, T.J. & Haswell, W.A.A Text-hook of Zoology, Volume 2, McMillan Co,

i Bombay, Caleurta, Madras,

Sedgewicke, A. A student texibook Bf Zoology. Central Book Depot, Allahabad.

‘Wake, M., 1992, Hyman's Compearartive Vertebrate Anatomy, 3 Edn., The University of
| i

Chicapo Press.

éW eic;hc‘r{, C.K. dnaromy of the Chordates. McGraw Flﬁ? Rook fuc,, New York,

Weichert, W.C. & Presch, W. 1997. Flements of Chordute Anatomy. Tala-MeGraw  Hill
Publishers Co, Lid., New Delli

Young, ).7. The Life of Vertebrates. Oxford Uni ersity Press, New®ork, T
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Z00-404: Bindiversity, Fovironmental Hialaes, Aanlictk Zocldey ania T5 murks

Computer Application 1) lectures

m L i ki

Unit 1.

Uit 2.

Llmit 3,

AN rJUQ UHIVEREITY

Biodiversity 30 fectures 20 marks
Biodiversity: concept; biodiversity haotspots: IUCN Redlist category,

Wildlife of Tndia with particular relerence Lo Manipur; methods adopied in wildli
census, Concept of wildlife conservation, implementation, in-sith & ex-sity
conservation, captive breading, hiotechnological interventien. Sanemaries and National
parks of India, Ramsar sites,

Environmental Biology ] i 30 lectures 20 marks
Concept of Ecosystem, Major scosystems, man made ecosystem and agro-scosystem.
Biotic and abiotic factors. Food chain and cnergy flow, ceological niche, hahitat,
biosphere and biome. Beological succession, Biological cycle: water, oxygen, carbon
and nitrogen,

Population. General foahres, nataling, mortaliy, equilibriom densily, Dawigation:
emigration, ecological pyramids, sex ratio, dispersal and dispersion; Leidig’s law of
minimum and Shelford’s law of (olerance: concept of limiting factors and life tahle
cunstruction method,

Environmental poltution. Types, sources; indicators, cainses and control and prevention
of pallution. Toxic effects of pesticides and industrial wastes. Bi#magnification,
Applied Zoology, 20 leetnres 20 marks
Apiculture and Sericulture. Species diversity, life history, rearing methods, diseases
and econamic utility of bees, tasar wotims and mulberry zilk worm.

Fisheries. Cullure and capture fishery. E rs@;. of commercial value: food and
ormamental. Introduction to different pisciculture: techmqua% exlensive and intensive
pand fish culture,

Computer Applications. 20 lectures 4 15 marks

Basic cancepts of computer: hardware and sofiware, operating systems: Computer

- application in Biological scizices. Tlementary knowledoe of Bioinformatics, E-
P I 3

learning, Networking. Programmes used in biostatistios: SPSS, Minitab; phylogenetic

study, modelling ete.

bk

I‘HOPD 1I-L; '?""I LABLIS OF BACHE| OR OF SCIENCE -
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BT

RECOMMENDED BOOKS

Alfred, LR.B. Das, AK. & Sanyal. A K. 1998. Faunal Diversity i Indiu, Zoslogical Survey of

India, Kolkata,
Annanthakrishnan, TN, 1982, Bioresources Beotogy, Oxford-IBH Publ Co., Pyt Lid, N. Delhi

Dandin, 8.B., Jayaswal, J. & Giridhar. Fendbook of Sericulture Technologies. Central Silk

I
Board (Ministry of Textiles, Govt. of Indig), CSH Complex, BTM Layout; Madivala,

© Bangalore-560068,

DOEACC, "CCC" Course on Computer Conoepts. Docace Society, Electronies Niketan, 6

CGO Complex, New Delhi-110003.
French, C8, Data Processing and Information Technol ogy. BPD Publication
Kormondy, T.T. Concepts of Ecology, Patience Hall, India

Krebs, CJ. 1972, Ecology, the experimental analysiy of distribution and ahundarices. Harmer

intl. Edn.. Harper & Row Publ, Londoen.

Newman, M.C. Mundamesnial of Bcotaxicolosy. Lewis Publishers, Washington DC.

,-J[}dr-u n, E.P. Beology. Oxford-1BH Publivhing Co., New Delhi, Mumbai & Kaolkata,

Rejaranten, V. Fusidamenials of Compuiars. Prentice-Hall, India Lid., New Delhi,

Ww.igcnrcdlis!.urg. (Official website of IUCN)

%
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1
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*
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Z00-505;  Cell Biology and Génctics 100 marks

20 tectures

CELL BIOLOGY

it 1,

Unit 2.

Unit 3.

CIWIANIPLUTR UHIVERSITY

Cellular erganization. 15 lectares 15 marks
Prokaryotic and eukaryotic cells, Intercellufar adhesion and interaction. Extra-nuclear
organization of cells: coneept of unit membrane, active and passive fransport,

Cytoplasmic organelles. | 20 lectures 1S marks
Plasma membrane. Strueture and funcrion of mitochondria, endoplasmic raticulom,

ribosomes, lvsosomes, cilia, fagella, coil vacupies, Golgi body, micrebodiss,

& " ~
Nuclear organization. 10 lectures L0 marks
Nucleus: nuclear envelope, nuclear matrix, nucleolus, chromosamcs, chromatids,
Karyotyping, supernumerary chromosoines, chromatin- euchromatin and

heterochronidtin,

Cell regulatory mechanism . 15 lectuyes 15 mariks
Cell cycle. mitotic and meiolic cell division, regulation of cell division, DNA

replication; Molecular expression of gene action: protein syuthesis and its regulation,

Tac Operonand Tryptophan Operen model

ERELILS. 4% lectures : 55 marts
History of Genetics, Mendelian inheritance patterns: quantitative inheritance, linkage
maps.

Gene intcractions: incomplete dominance, go-dominance, supplementary genes,
complementary genes, cpistasis, position t:ffﬂt;[,'"'zllﬁhﬁm(, lsthal gene, multiple allcigs—-

hemolytic disease of new barn (HDN). Sex determination in Drosophila and man.

- Genetics of blood group. Modern concept of gene.

Point mutation, chromosomal aberrations, chromosomer numbere form® and
rearrangement with reference to speciation in Drosophila, polyploidy (molecular basis
of mutations). Won-chromosomal inheritance, human genetics, diseases of single gene

inheritance. normal and abnormal karyotypes, genstic counselling,

14
FROPDSED SYLLABUS GF BACI IELOR:OF SCIENCE = fOGLOGY
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| MJ:HE __F‘_raﬁnﬁn Biodiversity, Environmental Biology,

5 | i Applied Zoology and Computer Application 25 marks
i R e ——
Fnvirenmental Biclogy 8 marks

Study of gcosystem of a pond. Identification of biotic and abjatic components.
Recording of turbidity, temperature and pH. Tstimation of Oxygen (Winkiers meathod)

and Carbon dioxide (phenolpthalein method) of pond water.

Population study by taggina experiment (10 track the movemeni of anmals)- marking,

releasing & recapturing inethod,

Applied Zaology 5 marks

Study of lite history stages of 2 Hougy bee, a Silk moth and & fish, Morphological

differences among the different castes of Honey bee.

Wildlife

5 marls

Visit to Wildlife sanctuary or Zoo/National Parldany other warth visiting site and study

ol the availablc animals.

Viva- Voce T marls

o 1

13
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Hnit 6, Molecwlar Geneiics and Tools, 1 feetures 10 marks
RFLE (Restriction Tragment Lenglh Polymorphism) RAPD (Randemly Amplified
Polymorphic DNA), ATLD (Amplified Fragment Length Polymorphism), Apphization
of RFLP in DNA fingerprinting, Polymerase Chain Reaction (PCR). Human gengme

projeet.,

RECOMMENDED BOOKS

Finplae [ s Foada o, AELIAAE w15 R S R GRS o 93]
Rarke, IDCCaH Rislogy. Williams & Wilkins Co

HeRobertis, E.D.P. & deRobartis, EMFE. Cell and Molecular Biologv. Holt-Saunders

| International Cdn,
Gardener, EJ. Principles of Genetics, John Wiloy & Sons Ine.; New York

Lehninger, ‘A L., Nelson, D.L.:& Cox,"M.M. Principles of Biocheniistry. CBSD Publishers &

Distributors, Belhi.
Prescott, D.M. Methods im Celf Biclogy, Bookman Associates, I aipur.
Etri:’:l{hcrgﬁr, M.V, 2005, Genetics. Prentice-Hall of India, New Delhi

g
Swanson, C.P,, Mezz, T & Young, W.l. € 'ytogenetics: ¥hMmosomes in divisions, {nheritamnce

and Evelution. Prentice-1Tall of India, New Delhi

] ;"‘.
|
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y : E
& ]
15
Pt R |_iI'JJ'\.-"E.:;'iE| iy | PRBPOSED SYLLABUS DR RACHELOR OF SCIFNCE 2001 Gy
IS e el

D o L e e R P — = s



Z00-506: Evalution, Adaptation, Ethology, Biotechnology & 100 marks |

Riningfromeoniation : 124 fectures

Unit L.

Enit 3.

Unit 4.

Unit 2,

MARIPLIR UMIVERSITY PROPOSED SYLLABUS OF BACHELOR OF SCIENCE

Evolution 30 lectures 39 marks
History of evolutionary thought. Origin of life. Evidences of evolution, Modern
comeept of organic evelution, Hardy-Weinberg law, Sewall-Wright effect.

Role of mutation in evolution. Variation, Narural sclection- directional, stabilizing and

disruptive types.

D__‘—l

solatmg mechanismy and their role in evalution. Specmtion. Evolution of man.

Adaptation, ; 20 lectures . 15 mavks
Sriuctural adaptations of animals with Cursorfal, Aquatic and Volapt modes of life
Basic coucepts ol adaptations of animals to deep sea, desert and cave.

Coloyration and mimicry in animals.

Adaptive radiation and convergence.

Lthology 25 lectures 20 marks
Description and types of animal behaviour. Learning in animals.

Types of communications in insects. Pheromones and their role. Parentul care in fishes.
Coustship behaviour in fishes and birds.
Biological Rhythm: Circadian rhythm,

Migration in ingects, fishes and hirds,

Biotechnology 30 lectures 15 marks
Introduction, history, scope, importance and types of biotechnology.

Importance ol viruses, bacteria, algac and fungi i:ﬁiaﬂchmlug}*. : e
Biotechnology of aleohol fermentation and bio-insecticide.

Principles and techniques of animal cell cultures.

Brief idea of health care biotechnology, production of fuman feulin. . .

Elementary knowledge of genctic enginecring,

In-vitro fertilizalion in human and other assisted reproductive technalogy (ART).

Transgenic animals.

b
in
i
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AOOLOGY

= pi e L




Unit 5. Bivinstrumentation 15 marks 10 marks
General principles and brief ideas on the Lypes ol Microscopy, Spectrophotomeiry,

Eleetrophoresis, Chromatography and Centrifueativn,
i ETAIY

RECOMMENDED BOOKS

Aleock, 1. Anmimal Behaviour- an evolntonary approack  Sinauver Assqociales [ne.
Massacheussets

Clandrasslcharan, MK, Blologica! Rhytham, Vishwanathan Printers, Chernai.

Luit, RS2 1576, Ureanic Evoiution, Lighi & Lafe Pubiisher.

Plaminer, DT, dn Butroduction (o Practical Biochemisiry, Tata-MeGraw Hill Publ, New
Dalhi,

rena, K. Siorechnology, Jobn Willey & Sons,
Wilson, K. and Wallker. 1. 2000, Practical Biockhemistry, Principles and L echmigres, 3™ fel.,
* Cambridge University Press, ; |
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ZOO-507P  Practicals on Cell Biolagy and Cenetics Evoluting, Adaptation,

=t

I
! Etholagy, Biotechnology and Bininstramentation

160 marks

Cell Biology and Geneties

Squash preparation of onion root tip for the study of mitosis

20 marks

Temporary and permanent squash preparation of the grasshopper testis for the study of

MCiosis,

Temporary sguash preperation of the salivary gland chromosomes of Drosophila and

Chironomus

and a mammial.

Karyotyping of chromosomes

! Demeonstration of Sex Chromalin (Buarr body)

Demonstration of mitechondria by supra vital staining (Junus green)

JAdaptation

: remora, flying lizard, bat eto.

Ftholegy
I
Study of differcnt types of nests ol animals. Study of Parental Care

Biotechnology y P
Demoristration of aleohol fermentation using veast. -
Demanstration ol soyabean fermentation vsing starter culture
Demonstration of curd making using starter enlture

Bioinstramoentation

tudy of mimicty in insects: stick insech leaf msecl. moth. cieads sen horse gt

Study of permanent slides showing autosomss and sex chromosomes of a grasshoppes

k|
.

marks
finh.

L

10 marks

geing (paper/aluminium) of animals and recaplure (o study patierns of migration,

10 marks

) marcks

Preparation of standard curve of amino acid and _p@e_im (bovine serum albumin)
-{ &

|
‘ Measuremeint of tell/spure size using micronteter
| Demonstiation of oil emulsion lechnigue in microscopy.
: * Separation of Ussue extract using centrifize
Demonstration of electrophoresis-paper/zel
Practical Records
Slide Submission Milosis, Meiosis and Salivary Gland Chromaosomes

Yiva Voee

1%

=S

-k

S inarks
H) marks

13 marks

TZODLOGY
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SCHEME OF PRACTICAT EXAMINATION FOR  ZOO-507P

All questions are compulsory, There will be no options, The question sciter will select any
nune from the options available below fora particuldr examination,

| Marks
L. Any one of the following 10
a.  Temporary slide preparation of Mitosis from onion root tip
b, Temporary slide preparation of Meiosis from Grasshopper testis/mammals
¢. Salivary gland chromosome of Drossophila/Chiranomus larva
d.  Vital staining of Mitochondria
2.  Demonstration of Barr body, stained and fenperary maotint 10
3. Karyotyping of images of chiromosomes provided 10
4. Demonstration of Alcohol/Sovabean/Curd fermentation 10
5. Anyone ofthe following: 10
d.  Preparation of Calibration curve of Amine acid/Protein
. by Measurement of Cell/Spore size using micrometer
¢ Preparation of tissue extract by centrifugation
d.  Seiting up and demonstration of Tlectrophoresis
6. Comment on adaptation: mimiery/camouflage of animal 7
7. Any one of the following: 4]
a.  Demonstration of tagging cxperiment for migration of animals
b.  Demonstration of nesting behaviour/parental care of animals
. . . Y :
8. Permanent slide submission= e B
I : . NS e !
: (Mitosis-2; Meiosis-2; Salivary gland chromasome-1) 10 .
9. Practical Record ] 8
il . . -:;""- i
1 Viva Voee 15
E £ o L
£
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| ZOO-608:  Animal Physiolegy, Frdoerinology and Immunology 100 Mirks

128 fectores

e Toas gl : -
ANIMAL PHYSIOLOGY
Physiology with special reference to mammals
Unit I, Nutrition 15 lectures 12 marks
| Nulritional requirements-macro and micronuirients, digestion and absg rption,
I'Unit 2. Heart, Blood and Cireulation 15 lectures 12 mavis
i Qrigin, conduection and regulation of hearl beat; cardiac cycle. clectrocardiogram,
. composition and function of blood, blood group and Rh factor, hacmoglobin and
hasmopoiests; peripheral circulation, biood pressure and blood coagulation,
Unit3. Respiration " 15 lectures IZ marks
| Mechanism and econtrol of Eareuihing. Transport of oxyzen and carbon diexide,
oxygen dissociation surves of hacmoglobin, Bohr effect Haldane effent, chloride
: shift
Unitd. Exeretion 15 lectuiey 12 marks
Physiology of urine formation, mechanism of micturition, role of kidnev in water
; regulation, salt and acid-base balance,
iLJn‘it 3. Musele, Nerve and Sense organs 25 lectures 20 marks
'| Ultrastructurel, chemical and physiological basis of skeletal tugcles, muscle
I comtraction; molecular li]tit.-h‘illlhlﬂ of muscle contraction, C ori’s gycle.
: Nebve impulse. Nature, arigin and pmptvnﬂcu of nerve nnpu!m along a neuron;
synapse and myo-neural junction. Intewmtw:- Tunctions of cenir'li Hervous system.
Sense organs: functions of organs related with vision, sound perception, taste, smell
and touch, Electroensephalogram (EEC).
ENDOCRINOLOGY : i :
Unit6. Endocrinology 23 lectures 25 marks
Definitions of endocrine glands, neurasecretory cells. :
Functions and hormones secreted by the following g.landé’ pineal, h}qwtlmlamns
pituitary, thyroid, thymus, parathyroid, islets of Langerhans, adrenal, testis, clﬂd Ovary
i Miscellansous hormones secreted by gastrointestinal system, kldnw, placenta and
i heart and their lunctions.
i 3 & g
20
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Lnit 7. Immunology 18 lectures 7 maris
Introduction to immunology, innate imimbaity and acquired immunity, structurs and
types of Iz, antigen-antibodies reaction, mechanism of immune responses, briel idea

ol HIV and AIDS,

| RECOMMENDED BOOKS

Bell, G., Davidson, LN. & Sthith, D.E. Tertbook of Ph sinleny and Bisehenisiry, BLBR and
! . ; h 5] ]

i
[+

Chutehill Livingstotie,

Bt L 0 e STy e et O ()
anong, WOT. Medical Plomiclogy. MaoGraw:

rund N, Beihi

Guyion, A.C. & Hail, JE, Textbook. of Medical Physiology. 9" Edn., Elsevier. a divition of

Reed Elsevier India vt Lid.

Keele, C., Neil, E. & Toels. N Sumson Wrivht's Applied Physiolozy, Oxford University Press,
: Bombay, Calcutta, Madras,

- Prossser, C.L. & Brown, F.A. Comparative = Animal P.‘"!]J.S'f{'lfe’)g_ji.; W.BZ Saunders Cor
. Philadelphia, Toppan Co. Tokyo, Japan.

IRzlstogi, S.C. Essentials of Animal Physiology. Wiley Eastern Ltd.

Turner, C.L. Generil Endocrinology. W.B. Saunders, Toppan Co. L1d., Tokyo, Japan,
o { :

X 4

21

i
i ;Euhi]—Nc‘-tsen_, K. Animal Physiclogy, Adaptaion and Environment. Cambridpe University Press.
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! LOO0-609: Developmental Biology, Histology and Biological Chemistry 10 marks

128 lectures

DRVELOPMENTAL BIOLOGY

Gamctogenesis, Fertilization & Parthen ogenesis 20 Jeetures 20 marks
Spermatogenesis, oogenesis and vitellogenesis, Hgg maturation, egg membtanes,

polarity of egg, Fertilization and Partheno genssis,

Unit 2. Animal epe, early s stages of deveiopment, focial membranes

20 lecturas 20 mearks
Types of animal eggs, patterns of cleavage. Blasmlation and gastrulation in frog and

chicic. Geem layers and their derivatives and homoelegics. Fat maps. Structure and

development of extra-embryonic membrates. Placenta and ils types.

Uit 3. Grganvpenesis, Tissve interactions & Metamorphosis
i

HISTOI
Unit 4.

Tinit 5.

20 lectares 20 marks

T v
ﬂlir.-jm'mrmm-u.sf: of central npeiaas gystam senss SERRIS, Sl btoni s

inferactions  (induetions) in development. Metumorphosis-retrogressive  and

progressive, Regulation of metamor phosis in Anura and Insceta. Organizer concept.

OGY & BIOLOGICAL CHEMISTRY

. Histology - 20 lecturess 15 mavks
Basic principles of hl'stolo;-z[cal techniques. MIL.-!‘OM‘(HZ'IC anatamy. of the followin:
organs of a mammal: skii, stomach, intestine, pancreas, liver, lumgz, kidney, spinal
chord, nerves, hearl, arieries, veins, capillarics, lymph nodule, spleen, testis and

OVHEY.

o

Blological Chemistry 40 lectures 25 marks
Biological chemistry, its scope and importance. Chemistry of carbohydrates, proteins,

lipids and nucleic acids, enzymes, nalure, classification and fimctions of enzymes.

o = =
Co-etizymes and prosthetic grou ps. Enzyme actions. -

Intermediary metabolism, Carbohydrate. Embden-Meyerhoff pathw'-ly, TCA c»c.e
Glycogenolysis and  glycogenesis, gluconeogenesis. Biological oxidations with
special reference to the role of the electron ftransport system. Basic concept of

Biocnergetics

 MANBUR URNNVERSITY PROFOSED SYI | ABLS OF BARIHELOR OF SoIENAE FieTsetend
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Lipid. Oxidation of fatty acids, fate af glycerol, ketone' hody formation and

utifization. Interraction of carbohydrate and lipids.

Proteing, Metabolism of aming acids. Oxidative deamination, rans-aminiations,

P decarboxylation, enzymology of urea cycle. Fate of glucogenic and ketogenic amine
! . acids, hztﬁl'rclaiion_ship of metabolic pathways.
RECOMMENDED BOOKS ¥

Balinsky, B.1 Suroduction to Fmbrydlogy. Saunder Collage Publishers, Philadstphia

¥
h

Browder, 1.W. Develapmental Bielagy. Sauders College Publishing, Philadeiphia

Fawratt WWW. Blaom & Faoweot o feaison of fisiviogy. Hludder-Armoid Pubificatipg,

Jayaraman, 1. 1981, Laboratory Manual in Biochem: iry. New Age International Publishers,

| :  New Delhi-110002.

Murray, KK, Granner, DK, Maver. P.A & Rodwell, V. Harper's Biochemistry, MoGraw-
Hill Publ.

Lehninger, ALy Nelson, DL & Cox, MM Principles of BE'O(?)"IE‘F?M'.J‘!?:V? CBESD Publishers &

st

if}L‘.‘.’{‘r:&, Belhi

i
N
4 Bl w 2 ¢
.- o
T
&
H 3 4 o &
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ZO0-610P. Practicals on Apimal Physiology, Endocrinolugy, Tmmunology,

Developmentai Biology, Histolagy & Biclogical Chemistry L0 marks
Animal Physiclagy 30 marks

Effects of isotanic, hypotonic and hypertenic solutinns on erythrocytes
Counting of RBC and WBC using Hacmocytometer
Zstimation of haemoglobin percentage of a blood sample; amphibia or mammal.
Preparation of haemin crystals.
, Coapulation of blood
Recording of frog’s heart beat. Demonstration of the effset of acetylchaling, atropine

and epinephrine on the heart beat.

;; t L‘anusﬁrihulugy 10 marks

Dissection of endocrine gland in rat
Study of permanent slides: sections of pituitary; thyroid, adrenal,
pancreas, (estis and ovary.
Immunelogy | 10 marks
| Determination of ABO and Rh factor of Blood.
beveinpmcntai Biology 0 marks
study of devoiopimental stages oF Irog (permiansnt shides, Wi )
cleavage, gastrule aud neurula !
Study of developmental stages of chick (permanent slides, Whi):
18.24, 36, 48 and 72 hours of incubation.
| Study of permanent shides of sections of biastula and gastrula of
!H ¢hick and neurula and exiernal gills of frog. % > z
HLS tology : 16 marks
Microtomy — fixation, emhedding, block making, sectioning,
staining and mounting of tissues.
Study of permanent slides — sections of cesophagus, stomach, duodenum,

ileum, pancreas, lung, kidney and skin of mammal and amphibian

Ko -/

Biclogica! Clhiemistry : . 3 10'marks

General test for identification of carbohydrate, lipid and protein

Separation of amino acid using paper éhmmatu__‘graphy

Colorimatric estimation of protein fram a calibration curve(provided)
-

i

Eraciical Record I _ . Smarks
5 lide Submission 5 marls
Wiva-Voce F marks

24
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Aldl guestions are compulsory. There will be an npiioas. The guestion

SCITEME OF PRACTICAL EXAMINATION FOR ZO0-610P

setter will select any &

one from the options available below for a particelar examination,

b

.

Any one of the following;
a,. Couiting of RBE,
b. (.mmlmb of WBC
¢.  Dstimafion of Haemoglobin percentape

Any one ot the following:
4. Elfects of isotonic. hypotonic and hypertonic solution on
b.  Preparation of Haemin crystals
¢. Coapulation of Bloed

Any one of the fallowing:
a. - Recording of hear) beal of Frog
b.  Demonstration of effects of acsivicholine, atranines and
epinephring on heart beat of frog

Determination of ABO and Rh blaod group

Any unc of the following:
a.  Detection ul"cal'bohvdr&tu‘iipidf’pmmh, in tissue sample
b, Separation of amino acid by paper cliromatography
» e Uolorimetric estimation of Protein/Amino acid © #

Section eutting and stretehing of ribhon from the
paraffin block supplied for histology

Dissection of an andoerine gland

Kentification and comment o slides. 3 zach @ "y >
Endocrinolopy Histology and cmhryolug} i (2x9)
Record Book

Submission of histology (111iuroi'nmy) slides (10 slides)

Viva Voce

25
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PROPOSED SYLLARUS for BACBELOR OF SCIENCE
ELECTIVE ZOOLOGY

o e e o
fe A T e i Y
2033505 ¢ el Biology, Genetics, Evolution & Binlogical Tecknigues 75 marks V0
1080 lectures
|
tnit 1, Cell Biology 35 lectures 20 marks

Enit 2.

Linit 3.

Characteristics of Prokarvotic and Eukaryotic cells, Chemistry of cell constituents. Concept of
it menibrans: Struciure and funstion of call erganelles — Plesma membrane. Mitochondria,
Gulgi Bodies, Eadeplasmic Reticulum, Ribosomes, Lysasomes.

Chromosomes: Polyténe & Lampbrush chromosomes, Euchromatin, Heterochromasin,
Mutation. Gene; Structural alierations & Their significance; Deletion, duplication, inversion,
translocation.

Cell division: mitosis and meiosis, cell eyele; sex determination in drosophila and man.

Mualecular expression of gene action: protein syathesis and its regulation. Lac gperon model.

Genetics, 20 lectures 15 marks
Mendel’s laws. monchvbrid and dihybrid cross, back eross, test eross, qualitative inheritance,
gene variation, incomplete dominance. co-dominance, complementary genes. |ethal genes.

T NS Ty PTE = IR ey P e
SURFASTE VAT e e e,
; [

s i .
monotin dioosoes and anunselling. Homan aonomie nrmeadt
= - RS hop Lot St AL AU A B A SR b el 20 S R R R & 1 Al

Evolution & Adaptation 15 fectures L5 miarks
Neo Lamarkism, Darwinism. Neo Darwinism. Evidence of Dvolation, Hardy-Weinbere Law,
ganatic Aif mulaton theary, variation-types and canses, Narral selection. speciaiicn, Fossil

vpe & signiticance. Geological time seale.

Zoopeoeraphical regions of the world with fauna. Desert, cave and deep sea adaptation
. £ g ] ; 2

Unit 4.

Unit 4.

Ethology 10 lectures iU marks
Social behaviour in hotev bee and termites; parental care n insccts, Nishes and amphibian;
migration in inscet, fishes and birds. Courtship and defensive behaviour in insccts, fishes and
birds.

= a ;

i

Biotechnology & Bioinstrumentation
20} lectures : 15 maris

Tntroduction, history, and importance of biotechnology. Principles and techniques of plant and

animal cell cultures. Rocombinant DNA techoology, GMG%s. Application of HBiotechnology

in Agriculture, health care and industries; gene therapy, transgenic animals.

Elementary ideas of Bioinformatics. e

Principles of microscopy, spectrophotometry, electrophoresis, C‘iﬂ't-jl"l’lﬂtogfﬂph}“; PCR and

ELISA,

SESSEIGFEES N TS VA TR Y T O I T S
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ZO0O-5107 Pragticals on Cell Biology snd Genetics Evolution, Adaptation,
Ethology, Bistechnology aud Bisinsirumentation 28 marks

Cell Biology und Genetics 7 marks

Sequash preparation of onion root tip for the study of mitesis.

Temporary and permanent squash preparation of the grasshopper testis for the study of
meiosis, Temporary proparation  of the salivary gland  chromosomes of
Drosophila/Chironomus/Grasshopper and Rat. Study of permanent slides of Autosomes and

Sex chromosemes of grasshopper and rat. Demonstration of Sex Chromatin (Barr body)

Adaptation & Ethology 5 matrks

Study of mibmicry in insects: stick insect, leef insect, moth, cicada, sea horse, flaf fish, remora,

flying lizard, bat ete.  Study of different tvpes of nesty of animals. Study of Parental Care

5 oy b 1 -~
Erintanbmaboonr B THmavuat sy sos st bn 2w
e e s =

Demonstration of aleohol fermentation using yeast/curd makmy using starier culture.
Prepuration of standard curve of amino acid and prolem

Demonsiration of oil emulsion teehhigue i microscopy.

Separation of tissug exIract using centriiige

- Demonstration of electrophoresis-paperigel 5

Practical Records 3 marks
Viva Yoce 5 marks




LOG-611: Antmal Physialogy, Histolegy, Developmsatal Bioiopy & Biclogical Chemistry
"FS 53 P
100 tertures
Unit 1. Animar Physinlory 2 leodurey E-E;} it

Nujrtiongl reauiraments T i3t praweing carvohvdraeand lipids, Viteming sng

MIeres,

bf-ﬁ,\_ KR o o P S e il
e s o o T R S o A i

Derya llJ‘TIJ |‘| s

Ulirastrusture of muscle and machenizm of musels couger p

tamsmission. Reflex setion. Neurotragmifiess. Strucnure and function of eye and car.

Unit 2, Excdociing slgnds 18 lectures 18 moris
Endocnine glands: structure of pruitary, thvroid, adrenal, pencrsas, gonds. Hormonss seeretod by the

elands And thelr funchons Mechanism ofhormons actian

i o

15 fephres B pavis
T R S A pe ALy i 2 i e = | wrin e | T L o S
NPT IR Er T TR T T LS 'rmlw:_:,',a_ RS G su‘E,.-'rf_uaL‘E o LR idides, |-,\. b FEMTEel, BResINe.

TE51IS

paneEas, v, lenss L BN

Uit 4. Developmental Binlogy I8 dectures 15 marks

% — - . . i¥ e
aogencsis, Femilizaion, meviizn £ lule_FLuuu DETEIGA0E LB,

enimals. Blasmilalion and gestrulation, developtaeni of tree

chiftk, orasmizer cenvept, placdn S and types. Orgarcpenciis-

'
[ o e e | o i e U
IR e

g s ' 1
o ot F
shetile ] oy R

~ Unit 5. Biolngical Chemistry 15 fectures 15 marks

o]

Seops and s importance. Chemistry of carbohydrates, protoins, lipids and nucleid acids,

Eazymes- nature, classificanion and funetions, C o-emgymes and prosthetic group. Mechanism of

enTyme aetion. Glycogenolysis and glveoy génesis, Ursa i

0
o



RECOMMERDED BOOKSE

deRohertis. T.D.P, & deRobertis, EMF. Cell andd Molecular Biology, Holt-Saunders lnlernationy)

Eiin,
Gurdener, B.J. Principles of Genetics John Wiley & Sons Tne., New York,

Lehninger, AL, MNelson, DL, & Cox, MM Principles of Blochenisny. CBSD Publishers &

Distributors, Delhi.
Strickberger, MW, 2003. Genetics. Prentice-1 lall of India, New Delhi
Chandrasekharan. MK, Biological Rhvthm, Vishwanathan Printers, Chenmnal.
Lull, R.§. 1976, Organic Evolution, 1.ight & Life Publisher.
stummer, DT, An Inrroduction to Practical biochemisiry. Tata-MeGraw Hill Publ., New Delhi.

Trehan, K. Biotechnology. John Willey & Sons.
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