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. The Ordinance governing the examinations in the

Changes in Statutes/Ordinances/Rules/Regulations/
Svllabi and Books may, from time to time, be made by
amendment or re-making and a candidate shall, except
i so far as the University determines otherwise comply
with any change that applies to years he has not
completed at the time of change.

(P

-All court cases shall be subject to the jurisdiction of

and not any other place.

the Rajasthan University head quarter at Jaipur only
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SCHEME OF EXAMINATION
M.Sc. ZOOLOGY

(Annual Scheme)

3 hrs. duration 100 Marks
Faculties of Arts, Fine Arts, Social Sciences, Science, Dissertation/Thesis
Comimerce and Law are contained in a separate booklet. Survey Report/Field
The students are advised to refer to the same. - Work, if any 100 marks
1.

The Number of papers and the maximum marks for each paper
and practical shall be shown in the syllabus for the subject
concerned. It will be necessary for a candidate to pass in the
theory as well as in practical part of a subject/paper separately.
A candidate for a pass at each of the previous and the final
Examinations shall be required to obtain (i) at least 36% marks
in the aggregate of all the papers.prescribed for the examination
and (it)at least 36% marks in practxcal(s) wherever prescribed at
the examination, provbded that if a candidate fails to secure at

least 25% marks, in. ¢ach 'mdzvxduai paper at the examination

ﬂ)g_.gigsseﬁanon/Survey report/field work, wherever
p;gscn’bed, he shall be deemed to have failed at the examination

not. w1thstandmg his having obtained the minimum percentage
of marks required in the aggregate for that examination. No
division will be awarded at the previous examination. Division
shall be awarded at the end of the final examination on the
combined marks obtained gt the previous and the final exami-
nation taken together, as noted below.

First Division 60%) of the aggregate marcks taken together
Second Division 43%} of the previous and the final exami-

nation

3. All the rest will be declared to have passed the examinations.

4. If a candidate clears any Paper(s) Practical(s)/Dissertation pre-

> University of Rajasthan. Jaipur scribed at the previous and/or final examinations after a con-
Published by Shiv Book Depot, Jaipur tinuous period of three years, then for the purpose of working

for University of Rajasthan out his division the minimum pass marks only viz. 25% (36%

Printed by Harish Printers, Jaipur in the case of practical) shall be taken into account in respect of

4 vneseting by Swastik Computers, Jai such. Rapey(s)/Practical(s)! Dissertation are cleared after the
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case where a candidate-ré ks in order
to reach the minimLim“ t of these
actually secured by him t0% in the req-
uisite minimum aggregate. ¢

The Thesis/Dissertation/Survey/Repel be type-
written and submitted in triplicafe ffice of

the reglstrar at Ieast 3 weeks before

for the previous examination in case of annual §c espec-
tive of the number of papers in which a candldate»acﬁf ap-
peared at the examination.

N.B. Non-collegiate candidates are not eligible to offer disser-
tation as per provisions of 0.170-A

. eglst
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M.Sc. PREVIOUS (ANNUAL SCHEME)
Paper - 1 Bnosystematlcs and Taxonomy
Paper - [I . Structure & Function of Invertcbrates
Paper - Ill  Molecular Biology and Biotechnology
Paper - [V General Physiology
Paper - V Biochemistry
Paper - VI Quantitative Biology and Population Genetics
Laboratory Exercises
Demonstration’and Tutonals
SEMINAR
Note:s- Tm M. Sc. Zoolqu Previous Examination the theory
papers will have the following pattern.
Question papers will have 5 (five) questions in all having equal
marks
(1) Question number 1 will be compulsory and: wnl] have 20 very
~ short answer qUestxon of 1 mark each."
(i) Questxon numbers 2'and 3'will consist of only short answer type
questions with' 4 subdivisions of 5 marks each. There will be
» internal choice' in these questions. '
(i) Question numbers 4 and 5§ will be long answer type questxons
with internal choice.
st Paper-1 : BIOSYSTEMATICS AND TAXONOMY
3 Hnu Hurat10x1 Max. Marks‘ 100 Periods : 80

eac]z“\"”'ﬁ"‘ [E2N

'(1) Questibmmtidiberal svill be compulsory-and will have 20 very
short answer«questionisof 1+ mark each.

(ii) Question numbers 2 aHd3 witticonsist of only short answer type
- questions with 4 subdlvxsrdﬁfef{ff S ‘marks each. There will be
internal choice in these questions.

(iii) Question numbers 4 and 5 will ‘be long answer type questions
with internal choice. '

1. Definition and basic concepts of'biosystematics andtaxonomy 10

1.1 Historical resume of systematics.

1 .2 Importance and applications of blosystematlcs in biology.

ar (Acad.)
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1.3 Manual basis of histo-systematics=different- attributes.

2. Trends in biosystematics: Concepts of different conventional and

(V9]

newer aspects

2.1 Chemotaxonomy '
2.2 Cytotaxonomy

2.3 Molecular taxonomy :

Molecular perspective on the conservation of diversity 6

3.1 Diversity and ecosystem process: Iheogy, achievements and
future directions. S
Dimensions of speciation and- taxonomxa,characters 20
4.1 Dimensions of speciation-~:Types- Q.f--h_neage changes: pro-

duction of additional lineage.

Mechanisms of speciation in' panmictic and apotmlctlc
species. :
Species concepts and species categery. Different species
concepts: subspecies and other infra-specific categories.
Theories of biological classification: hierarchy of catagories.
Taxonomic characters of different kinds, origin of repro-
ductive isolation and biological mechanism of genetic in-
compatibility.

Procedure keys in taxonomy. 20
5.1

g
wn

Taxonomic procedures: Taxonomic collections, preserva-

tion, correct process of identification.

Taxonomic keys: Differenttkinds-ofsgaxonomic keys, their

merits and demegigs.. - L

5.3 Systematic publlca)g%onsataddxﬁ'erent kinds of publications

5.4 Process of typification: and\different Zoological types.

5.5 International Code of Zoological Nomenclature (ICZN) and
its operative principles, interpretation and application of
important rules. Zoological nomenclature; formation of
Scientific names of various texa.

Evaluation of biodiversity indices 10

6.1 Shannon-Weinner index, dominance index.

6.2 Similarity and dissimilarity index

6.3 Association index

(4]
o

Suggcticd Reading Material (All -latest editions)

Kato. M., The Biology of Biodiversity, Springer. ’
Avise, J.C., Molecular Markers, Natural History and EvolutiorD

& ‘ Syllabus M.Sc. Zoology * 7

Chapmen & Hall, N2w York.
—  Wilson, E.O., Biodiversity. Academic Press, Washington.
- Simpsoa, G.G., Prirciple of Animal Taxonomy. Oxford, IBH
Publishing Company.
—  Mayer, E., Principles of Systematic Zoology, McGraw Hill Book
Company, New York. | :
_ —  Wilson, E.O., The Diversity of Life. W.W. Northern & Com-

pany.
—  Tikadar, B.K., Threatened Animals of India, ZSI Publication,
Calcutta. |
PAPER-II : STRUCTURE & FUNCTION
OF INVERTEBRATES
3 Hours duration . Max. Marks—-100 'Periods : 80

Note:- In M. Sc. Zoology Previous Examination the theory paper
I have the following pattern.
Question paper will have S (five) questions in all having equal
marks.
(i) Question number 1 will be compulsory and will have 20 very
“ short answer question of 1 mark each.

(i) Question numbers 2 and 3 will consist of only short answer type
questions with 4 subdivisions of 5 marks each. There will be
internal choice in these questions. !

(iii) Question numbers 4 and 5 will be long answer typc questions
with internal choice.

. Organization of Coelom 6
1.1 Acoelomates
1.2 Pseudocoelomates
1.3 Coelomates: Frotostomia and Deuterostomia.

2. Loccmotion 14
2.1 Flagelar and ciliary movement in Protozoa.
2:2 Hydrostatic movement in Coelenterata, Annelida and
Echinodermata. ‘
3. Nutrition and Digestion 10

3.1 Patterns of feeding and digestion in lower Metazoa.
3.2 Filter feeding in Polychaeta Mo llusca and Echinodermata.
Resp ration T L
rgans of respiration: Gills, lungs and trachea.
ZAca i
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8 v University of Rajasthan : Syllabt;s M.Sc. Zoology + 9
) F. :
= 7#2 Respiratory pigments. ' éfO Parker, T.J.; Haswell, W.A., Text Book of Zoology, MacMillan
4.3 Mechanism of respiration Co., London.
5. Excretion 8
5.1 Organs of excretion: Caelom, Coelomoducts, Nephridia and PAPER 1I: MOLECULAR BIOLOGY &
Malpighian tubules. ' BIOTECHNOLOGY
$.2 Mechanisms of excretion. Duration: 3 Hours Max. Marks—100 P‘eriods : 80
3 Excretion and osmoregulation v Note:- In M. Sc. Zoology Previous Examination the theory paper
6. Nervous System 12 will have the following pattern.
I Primitive nervous system: Coelenterata and Echinodermata. Question paper will have 5 (five) questions in all having equal
6.2 Advanced Nervous system: Annelida, Arthropoda (Crustacea marks. .
and Insecta) and Mollusca (Cephalopoda) (i) Question number 1 will be compulsory and will have 20 very
6.3 Trends in neural evolution short answer question of 1 mark each.
7. Invertebrate larvae 00 (ii) Question numbers 2 and 3 will consist of only shorT answer type
7.1 Larval forms of free-living invertebrates questions with 4 subdivisions of 5 marks each. There will be
7.2 Larval forms of parasites internal choice in these questions.
7.3 Strategies and evolutionary significance. of larval forms (iii) Question numbers 4 and 5 will be long answer type questions
8. Minor Phyla 10 with internal choice.
8.1 Concept and” significance (Mesozoa, Ctenophora, 1. DNA replication 18
Rhyncocoela, Protostomes, Deuterostomes) 1.1 Prokaryotic and eurokaryotic DNA replication
8.2 Organization and general* -chmctérs 1.2 Mechanics of DNA replication
Suggested Reading Material’ TETRL L ; 1.3 Enzymes and accessory proteins involved in DNA replica-
{. byman, L.H:~The Inverteb tés*W.oll *P«rofozoa through tion
Crenophoera, McGraw Hill VAR 2. Transcription 10
2. Hyman, L H., Fhe [ivértsbate »,\y&gg, ey 'Hwﬂidl Company 2.1 Prokaryotic transcription
New York. - B ’ 2.2 Eukaryotic transcription
3. Hyman, L.H., The Invertehrates, STAUS Coclomate Groups, 2.3 RNA polymerases
Vol., 5, McGraw Hill Company Né&w-York. - 2.4 General and specific transcription factors .
4. Hyman, L.H., The Invertebrates, Vol 8 McGraw Hill Company, . 2.5 Regulatory elements and mechanisms of transcription regu-
New York: ' lation
5. Barington, EJ.W,, Invertebrate Structure and Function. Thomas 2.6 Transcription termination
Nelson and Séns Ltd:, London: 2.7 Transcriptional and post-transcriptional gene%}splicing
5. Qdranes, R.D., Invertebrate : g 3. Post-transcriptional modifications in RNA ; 10
oot Zoology, W.B., Saunders Co., Phila 3.1 5. Cap formation i
7. Russel-Hunter, W.D., A Biology of Higher Invertebrates. Mc 3.2 End processing and polyadenylation
Millan Company Ltd., London. 3.3 Splicing, editing
3. Cad, ("’ Animel Parasmsm Prentice Hall Inc., New Jersey. 3.4 Nuclear export of mRNA ' T
9

o Sedwick, A: Student Text Book of Zoology, Vol 1, 1, and III,

W}‘aﬂ(,&gﬁf stability

= Cential Book Depot, Allahabad. o
( é) I{vaensu){ c;,fu P;fjastx.
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s Genetic code
+.2- Prokaryotic and eukaryotic translation
4.3 Translation machinery o
4.4 Mechanisms of initiation, elbngation and terminatiou
4.5 Regulation of translation
4.6 Co-and post-translation modifications of proteins.
Recombination and repair
5.1 Holliday junction, gene targeting, gene dlssruptlon
5.2 FLP/FRT and Crelox recombination
3 RecA and other recombinases
4 DNA repair mechanisms
Molecular mapping of genome 10
Genetic and physical maps
Physical mapping and map-based cloning
Southern and ﬂuorescence in-situ hybridization for genome
analysis o4
Molecular markers In genome analysis, RFLP, RAPD and
AFLP analysis.

0.3 Appliqation of RELPidys ,ﬁy:gg@c disease pngnOSlS ge-
netic counselling, - 0

‘ . ,etal £l analysxs Animal
tracking and. poagh

onomy

Transgenic animals and

7.1 Production ’

7.2 Applications

7.3 Embryonic stem cells

7.4 Care and breedip
bioethics L

Assisted reproduction technologles ) 10

81 Embryo sexing and cloning

8.2 Screening for genetic disorders

8.3 ICSI, GIFT etc..

8-+ Cloning of animals by nuclear transfer

W U n

Lt =

o 10
AR,
m ST

Caaiie,

& Qf @perimental animals including

Suggesting Reading Muaterial

1.

prY
Mo

Watson, J.D., Hopkins, N.H., Roberts, J.W., Steiz, J. A., Weinef,

AM; Molecular Biology of Gene. The BenJamm Cummmgs
Puby Coz; Inc,, Catifornia. - ~ -

Dar neH J., LOdlSh, H. and Baltimore, D; Molecular Cell Biol-

<2y, Scientific American Books, Inc., USA.

i

1stra12(1A

Duration: 3 Hours
Note:- In M. Sc. Zoology Previous Examination the theory paper

iii.

Syllabus M.Sc. Zoology -+ 11

Albert, B, Bray, D.D., Lewis, J., Rafif M., Roberts, K, Walson,
1.D., Molecular Biology of the Cell. Garland Publishing Com-
pany, Inc., New York. .

Benjamin, Lewin, Gene VIII, Oxford University Press, UK.
Meyers, R.A. (ed.), Molecular Biology and Biotechnology. A

-Comprehensive Desk Reference. VCH Publishers, Inc, New York.

Sambrook, J., Fristsch, E.F. and Maniatis, T.; Molecular Clon-
ing: A Laboratory Manual. Cold Spring Harbor Laboratory Press,
New York. |

Dabre, P.D., Introduction to Practical Molecular Blology, John
Wiley & Sons Ltd., New York.

Brown, T.A. (Ed.), Molecular Biology Labfax, Vol 1, Bio Sci-
entific Publishers Ltd, Oxford.

Karp, G., Cell and Molecular Biology, Concepts and Experi-
ments, John Wiley & Sons, Inc., New York.

PAPER-IV: GENERAL PHYSIOLOGY
Max. Marks: 100 Periods: 80

will have the féllowing pattern.

Question paper will have 5 (five) questions in all having equal marks

Question number | will be compulsory and will have 20 very
short answer question of 1 mark each.

Question numbers 2 and 3 will consist of only short answer type
questions with 4 subdivisions of S marks each. There will be
internal choice in these questions.

Question numbers 4 and S will be long answer type questions
with internal choice.

Thermoregulation and Cold Tolerance 1 ‘ 8

" 1.1 Basic principles of metabolism

1.2 Heat balance and exchange

g
S5

13" Endotherms Vs Ectotherms

1.4 Counter-current heat exchanger

1.5 Torpor, hibernation and aestivation

1.6 Adaptations to very cold environments o
lonic and Osmotic Balance. 8
O)egulatlon Vs. osmoc0nﬂmnng

A an
. UnWersxty c;’%l’i{l]as\;(/ N
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Muscle Function and Movement

4.1
4.2
4.3
44

Nervous Svstem

A
5.2
<

r

Ul WL o e
\J ON

Sensory Transduction

6.1
6.2
6.3
64
65
6.5

67
Dige

7.1

P o

7.2

12« University of Rajasthan

Osmoregulation in aquatic and terrestrial. environments
Kidney function and diversity .
Other osmoregulatory organs

Nitrogenous waste excretion

s kxchange and Acid-base Balance ‘ 8

Qxygen and carbon dioxide transport in blood -
The role of hemoglobin

Responses to attitude and hypoxia

Swim bladder inflation in fish

Regulation of body pH

Gas transfer in air and water; gas exchanger design and
function

Anatomy of muscle

Regulation of contraction
Excitation-contraction coupling
Molecular theory of muscle contraction

Anatomy of nervous system
Neurons and membrane excitation
Electrochemical potentials -
Action potentials

Transmission between neurons
Synapses and neurotransmmer '

Memory and learmng {J{ho”‘ﬂx, Do
Fidbeinag G dueh oSy

o B | 90

BT

Sensing thé envxrorfrixen
Auditory receptors -

Chemoreceptors; Taste. & ;s;qe(ll homing in Salmon

Mechanoreceptors:’ Tact;[e "stems and escape responses
Vision and photorecepﬁd

'l hermorceception and mﬁared'detecixon Prey detection
imn snakes.

Echolocation and bats * '~

stion and Metabolism =~ ' S
T\'ul.; itional uptake-and distribution -

Effécts of starvation

Itress Biology '
: o 10

©

Syllabus M.Sc. Zoology « 13

8.1 Basic concept of environmental stress and strain :
concept of elastic and plastic strain; stress resistance,
stress avoidance and stress tolerance. |

8.2 Adaptation, acclimation and acclimatization

8.3 Concept of homeostasis

8.4 Physiological response to oxygen deficient stress

8.5 Physiological response to body exercise

8.6 Meditation, yoga and their effects

- 9. Endocrinology ! 15

9.1 Aims and scope of endocrinology
9.1.1 Discovery of hormones.
9.1.2 Hormones as messengers.
9.1.3 Classification of hormones
9.2 Phylogeny of endocrine glands (Pituitary, pancreas,
adrenal, thyroid, etc.)
9.3 Ontogeny of endocrine glands.
9.4 Neuroendocrine system and neurosecretion
9.5 General principles, structure and hormone action
9.6 Hormones, growth and development
9.7 Hormones and reproduction.
Suggested Reading Material
1. Eckert, R.W.H.; Animal Physiology, Mechanisms and Adapta-
tions, Freeman and Company, New York.

*  2: Fochachka, P.W. and Somero, G.N.; Biochemical Adaptatxon

Princeton, New Jersey.
3iesdoar, W.S,; General and Comparative Animal Physxology,
Prentice Hall of India.
4. y:Sch{emadt Nelsen; Animal Physiology: Adaptatlon and Envi-
ronment. Cambridge University Press.
/Stuanidy:F.L., Physiology: A Regulatory Systems: Approach
~ Macmilan Publishing Co., New York.
6. Prosser,)C.L.; Environmental and Metabolic Animal Physiology,
Wiley-Liss,: Inc New York.
7. Willmer, Stone, P.G. and Johnson, I: Environmental Physxology,
- - Blackwell Sci. Publication, Oxford, U.K..
8. Newell, R.C. (ed.); Adaptation to Environment; Essays on the
Physiology of Marine Animals. Butter worths, London, U.K.
9. Townsend, C.R. and Cawlow. P. : Physiological Ecology: An
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E-‘,veiuticgla;y gxpproach to Resource Use, Blackwell, Sci. Publi- ii gpgialien;n;o:ir;cz;i;r;sosmOn
cation, Oxford, U.K .5 Protein size an
: | B lici
10, Hill, R.W.,, Wyse, G.A., Anderson, M.: Animal Physiology, : 2 }l>.6 .P,lotelnn Sg 1Cfngd Ay struct 6
. \~1na{uex /zsfo?fltes Inc, Publxshem ‘Sunderland; 'USA. l - ’)r;)te;)n;eeox:eir‘.)jnmfepr:\:z:xﬁ:y;t(r}ufeﬁ:l(:ien natterns |
©oonananr sea, 21, Luciano, D.S, H - o ? ) g panems
McGraw-Hill Publishing Compe:ny New Yor; man-PhySlOIogy 2.2 Common tertiary structural motifs.
;2. lbejours, P.L., Bolis, L. Taylor; C‘R’ Welbel'*ER_ Ceds) Com 2.3 Role of packing constraints in tertiary structuye patterns.
?» ;ld ative IIZhlvslology Life ‘in"Wafér "1 L.and,"'Lli'}iana Press, 3 é?obi)lla\./re;iedmﬁ\;oisI:)Vrzrtifgg evolution of similar structure. 5
ova, ltaly, . .
i3 J(lmnson [A., Bennett~A. F2(eds), ‘Anfihials ﬁdeéh@eramre 3.1 yater and :ihe hydrOphob;; effect.
[ 2\u~}mx pic gndbE\é;lunonaJy ‘Kdéptiticns. Cambndge Univer- ‘ éi Iv?c:ttl'zy' angloit?zmag;n:m'
Si ress. Cambridge, UK ' . 1S 1n proteins.
H Louw, GN.. Physiological Animal Ecology; Harloss, U K. gg I;fgperties otf Protein interiors and surfaces.
i3, Barrington, EJ.W., General and Comparative ‘Endocrinol = Florous profeins.
ogy
Clarendon Press, OxfOrd 3.6 Structure of bone. ,
(7) :» illiams, R.H., Text Book of Endocrinology, W.B. Saunders 4 i’rlotelx)n fOld]?gl;md the;rrziodynamlcs g
11 C1ar:)m Ci gndocrme physiology, Oxford University Press. 42 F;c;:ﬁlnn c?vet'r\]/%ei? Thyeni?vllcsthar aradox
o COLr Igan tokhoff. W-W, Vigna, SR., Clark, H.B. » Ralpls, 4-3 Condeisation and. molten lobuleg .
tion, N:mp\?mtli\e Endocrinology, Wiley- Intersmence Publica- 4'4 Ramchandaran plots and aiuno acid propensmes
O w Or. .
R 4.5 Catalysis and assistance.
. . PAPER-V: BIOCHEMISTRY : 46 Amino acid sequence variation and membrane protein
“i.ur:ilIOp' 3 Hours Max. marks: 100 Periods: 80 » folding. |
wte o In M. Sc. Zoology Previous Examination the theory paper ’ s 4 7 Chaperonin-assisted protein folding.
will have the following pattern. - Allostery (Hemoglobin), Myglobin structure and oxygen bind-
%ieinon paper will have 5 (five) questions in- all having equal il}ég,u '
¢ S 3
Question number | will be compulsory and will have : 53 ch labin subunits coopertavity, the Hill coefﬂcxent
pulsory 20 very . g P ty,
short answer question of | mark each. T ‘ 52 Qu@rtemary structure changes and Sickle cell and other
Question numbers 2 and 3 will consist of only short"anéwer type m@ls' Rar dlseases N
questions with 4 subdivisions of 5 marks each. Therawa be ’ 6. Fats ' 10 at V.
| internal choice in these questions. _ 6.1 Fatty acxds structure, nomenclature, acyl glycerols, T § ¢ (R
t. Question numbers 4 and 5 will be long answer type questlons phosphollplds sphingolipids, glycollplds, lipoproteins. ¢ M W 0?0
with internal choice. 6.2 Terpenoids and sterols: structure, properties and function o A N
Cm,_\'\c!,‘?f properties ef Proteins 6 ) - 6:3 Functien of lipids. - ' ‘ R
? Structure and chemistry of amino acids 6.4 Signal transducing molecules. i
Protein sequencing 7 Vitamins _ 16 “, S
Peptide svnthesis @ « g
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7.1 Classification, occurrence of ‘fatsoluble vitamins.

5
7.2 Classification, occurrence and biological functions of thia-
min, riboflavin, folic acid and B j:

7.3 Phenolics and alkdloids: Strixcture, ’bxologrcal propemes and

functions. i
8. Covalent propemeS'oP‘#ucIexc'acxda - 5
3.1 Modified nucleosidess ™~ ¢ v e '

8.2 Properties of polyuucleoti'd_. e e
8.3 Secondary and temary struéﬁm: R
9. Nucleic acid structure = e

9.1 Duplex stability. :
9.2 Hybridization.
9.3 RNA structure.
9.4 Hairpin and pseudoknot structures, tRNA
10. Nucleic acid structure . S

10.1 DNA and RNA helical geometrics (A- -Z). banding, defor-
mation triplexes, quadruplexes. ’
Nucleic acid analysis. DNA and RNA sequencing, determina-

t:on of modified nucleotides. An
alysis of nucleic acxd
structure. SCCOﬂdaFZ

12. RNA catalysis
12.1 Chemistry and structure of ribozymes. ?
12.2 Evolutionary implications.
[3. Enzyme mechanisms
I3.1 Principles of enzyme catalysis. ’
13.2 Proteases and polymerases, other examples.
13.3 Coenzymes and Cofactors.
4. Inborn errors of metabolism. 5
Bicchemustry
I. Alberts R.H. Frey PA. and Jencks W.P. Biochemistty Jones, &
Bartlett Publisher, Boston/London. 1992.
Deb A.C. Fundamentals
Pot Lns Calmmenias of Biochemistry, New* Book Agency
Nelson D.L. and Cox M.M. Lehninger Principles of Blochem-
istry, MacMillan/Worth Publnshers 2001.
4. Stryvpri. Brochemlstry W.H.Freeman and Co rNeiw York 2001
“5. Voet D. Voet).G. and Pratt C.W. Fundamentals of Biochemistry,

Johan Wiley and Sons Inc., New York, 1969.

L
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6. Wilson K. and Walker J: Principles and Techniques of Practical
Biochemistry Cambridge University Press, Cambridge, 1994.

7." Zubay G.L.Parson W.W and Vence D.E. Principles of Biochem-
istry. Wm.C.Brown Publishers, Oxford, England, 1995.

8. Harper’s Biochemistry by Murray R.K., Granngr D.K., Mays
P.A., Rodwell V.W., McGraw Hill Publication, 2000

9. Mathews, C.K., Van Holde, K.E., Ahern, K.G.,EBiochemistry,
Pearson Education Pvt. Ltd., Delhi, India, 2G03.

10. Horton, H.R., Morsan, L.A., Scrimgeour, K.G., Perry, MDD,
Rawn, J.D., Principles of Biochemistry, Pearson Educations,
International, 2006.

11. McKee, T.,, McKee J.R,, Biochemistry (The Molecular Basis of
Life) McGraw Hill Company, Inc. ‘

12. Elliott, W.H. and Elliott, D.C., Biochemistry and Molecular
Biology, Oxford University Press, Oxford, 2003.

13. Champe, P.C., Harvey, R.A.; Lippincott's Illustrated Reviews :
Biochemistry, Eippincott Williams & Wilkins, Phlladelphra

PAPER-VI: QU: ANTATIVE BIOLOGY AND
POPULATION GENETICS
Y ’.;Dn:ratlon 3 Hours  Max.Marks :100 Periods: 80
“ Wotes- In M. Sc. Zoology Previous Examination the theory paper
mw&ll have the following pattern.
gpepaper will have 5 (five) questions in all having equal marks
stion number 1 will be compulsory and will have 20 very
: t answer question of | mark each. w :
i Qﬂb&&fmmmber 2 and 3 will consist of enly short answer type
- .questions;with. 4. subdivisions of 5 marks each. There will be
internal shoice in these questions.
iii. Question numgbers'4 and 5 will be long answer type questions
with internal choice.
Unit I : Quantitative Biology
1. Basic Mathemééasicr Biologi,;;s

1.3 Periodic functions:
1.4 Different equations, integration.

2. Principles and practice of statistical methods in biological(-

search, samples and populations

1.2 EXponent.@a_l fun,t:thns Dy B TS
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i Basic statistics-average.
2 Statistics of dispersion, coefficient of vanatxon
3 Standard errors; Confidence limits.
Probability distributions (binomial, Paisson and normal).
.5 Tests of statistical significance.
.6 Simple correlation of regression.
.7 Analysis of variance.
Unit II : Population Genetics :
I. Concepts of evolution and theories of organic evolutlon with an
emphasis on Drawinism. - o 5
2. Neo-Darwinism 10
2.1 Hardy-Weinberg’s law of genetic equilibrium.
2.2 detailed account of distabilizing forces -
(i) Natural selection
(i1) Mutation
(111) Genetic drift
(1v) Migration
(v} Meiotic drive .
2.3 Genetic structure oftnatural épdp'ulat;ions.» e
2.4 Phenotypic variations- + ¥
2.5 Models explaining. ohanges #n genetic. fstructvure of
populations. : :
Factors affecting human disease frequency.
3. Molecular population -genetics : 5
-1 Patterns of change in nucleotide and amino acid sequences.
2 Ecological significance of molecular variations.
Emergence of Non-Darwinism-Neutral hypothesis.
netics of Quantitative traits in populations.
Analysis of quantitative traits.
Quantitative.traits and natural selection.
Estimation of heritability.
(Genotype-environment interactions.
Inbreeding depression and heterosis.
Molecular analysis of quantitative traits.
- Phenotypic plasticity.
ietics of specifications
Phylogenetic and biological concept of species.

Patterns and mechanisms of rcproductive.isolation®
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5.3 Models of specification (allopatric, sympatric, parapatric).
6. Molecular Evolution 10
6.1 Gene evolution. ‘
6.2 Evolution of gene families, molecular drive. |
6.3 Assessment of molecular drive. ‘
6.4 Micro-and macro-evolution.
7. Molecular phylogenetics -
7.1 Construction of phylogenetic trees.
7.2 Phylogenetxc inference-distance methods, parismony meth-
ods, maximum likelihood method.
Immunological techniques..
Amino acid sequence and phylogeny.
Nucleic acid phylogeny-DNA-DNA hybridizations, restric-
tion enzyme sites, nucleotide sequence compansons and
homologies.
7.6 Molecular clocks.
Suggested Reading Material (Quantative Biology).
1. Batschelet, E: Introduction to Mathematics for Life Scnentlsts
. Springer, Verlag, Berlin.
Zn Jorgenson, S.E.: Fundamentals of Ecological Modelmg, Elseiver
A Press, New York.
S» artzman, G.L. and Kaluzny S.P.O. : Ecological Stimulation
T MacMillan, New York. ‘
; ‘:' D., Modelling in Behavioural Ecology, Chapman and

12

7.3
7.4
7.5

6, Snengg,HW and Cochran wW.G,, Statlstlcal Methods Aff'h-

. ated East-West Press, New Delhi.

7. Green, R.H.; Sampling Design and Statistical Methods for En-
vironmental Biologists, John Wiley & Sons, New York.

8. Murray, J.D., Mathematical Biology, Springer-Verlag, Berlin,

Suggested Reading Material (Population Genetics)

1., .Dobhzhamsky, T., Alaya, F.J,, Stebbins, G.L., Valentine, .M,

- Genetics and Ongxavoi;}SpegLes Surjeet Publication, Delhi.

2 Futuyamma, D.J., Evolutionary Biology, Suinuauer Assocxates
Inc,, Massachusetts U.S.A.

3 Hart, D.L., A Primer of Population Genetics, Suinuaer Associ-
ates, Inc., Massachusetts, U.S.A.
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Jha, A.P. Genes and Evolution, John Publication, New Delhi. ‘
King, M.; Species Evolution : The Role of Chromosomal Charrge |
Cambridge University Press, Cambridge. '

Merral, D.J., Holt, R. Evolution and Genetic¥“Rinchart and
Winston, Inc.

Smita, J.M., Evolutionary Genetics, Oxford University Press,

-New York.

Strikberger, M.W., Evolution, Jones & Barlett Phb.lishers, Bos- |
ton, London. S B
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+ PRACTICAL EXERCISES | -2017)

Anatomy:
a. Major:

I. Leech: Reproductive, excretory, nervous and haemocoelomic systems.

Crab: Nervous system.

Scorpion: Nervous and reproductive systems.

Mollusca: General anatomy of Aplysia and Nervous systems of Patella,
Lamellidens, Mytilus. Sepia and Aplysia.

b. Minor:

5. C.S. of arm of Starfish.

6. General anatomy of Holothurians.

7. Aristotle’s lantern of Sea urchin and disarticulated parts of Aristotle’s lantern.
Museum Specimens: Identification, classification and distinguishing features of
important representatives from various groups (Protozoa to Hemichordata).

Study of Permanent Preparations (Protozoa to' Hemichordata):
Amoeba, Entamoeba, Polystomella, Actinophryx, Euglena, Noctiluca, Volvox colony,
Trypanosoma, Giardia, Opalina, Nyctotherus, Balantidium, Voriicella, Monocystis,
Plasmodium. Sycon 1. S. and L.S., Gemmule, Obelia colony, Obelia medusa, Aurelia
tentaculocytes, T. S. Fasciola hepatica sections through various regions of the body,
Hirundinaria body sections through various regions, Daphnia, Cypris, Cyclops, T. S.
Peripatus.
Larva: Aurelia-planula, Redia, Cercaria, Meta-cercaria, Onchosphere, Cysticercus,
Trochophore, Nauplius, Zoea. Mysis, Phyllosoma, Veliger, Glochidium, Bipinnaria,
Ophiopluteus, Echinopluteus, Auricularia, Tornaria.
Biological Chemistry: -
(1) Identification of protein, carbohvdrate and lipid in various tissues/body
fluids/food material. _
(11) Identification of different kinds of mono-, di- and poly-saccharides in
biological and chemical materials.
(i11)  Verification of Beer-Lambert’s Law.
(iv)  Quantitative estimation of the following in various tissues:
a) Carbohydrates: Glycogen. glucose.
b) Proteins: Total proteins.
¢) Lipids: Phospholipids and cholesterol.
d) Nucleic acid: DNA and RNA.
¢) Enzymes: Acid and alkaline phosphatases.
Physiology: S - SR -
(1 Study of the following with the help of Computer Assisted Learning (CAL)
(please see E-pharm programme).
A. Theeffect of K*, Ca™", acetylcholine and epinephrine on the isolated heart
of frog and conclude your data with the graphic representation Computer
Assisted Learning (CAL) be included.
B. The effect of various doses of acetylcholine and Nor-ephinephrine on
blood pressure, heart rate and respiratory rate of the rabbit.

oo N




g C. The effects of Atropine Epinephrine, Ephedrine and Eserine on Rabbit’s
eyes. Other such exercises can be framed from the E-Phram software.

(i1) Determination of blood pressure, pulse rate, heart beat and respiration rate.

(ii1)  Photometric determination of hemoglobin in blood sample.

(iv)  Determine of MCV, MCH, MCHC and colour index of the given sample of
blood. : )

(v) Demonstration of the following in blood: Clotting time, erythrocyte
sedimentation rate, haemolysis and crenation.

(vi)  Determination of the urea in urine/blood.

(vii)  Determination of the glucose in urine.

(viit) Study of digestive enzymes in different parts of the alimentary canal.

VI. Cell & Molecular Biology & Biotechnology:

(1) Squash and smear preparations of testis of cockroach and grasshopper, aceto-
orecin, Fuelgen and Giemsa staining of these preparations.

(i1) Study of mitosis in onion root tip.

(i) Study of giant chromosomes in the salivary gland of Chironomus or
Drosophila larva.

(iv)  Vital and supravital staining (with neutral red and Janus Green B) of cells of
the testis of any insect or mammal to study the mitochondria.

(v) Chromosome counts in cells of the testis of an insect or mammal or cells of
the bone marrow of a mammal.

(vi)  Study of prepared microscopic slides, including those showing various cell
types, mitosis, meiosis and giant chromosomes.

(vit)  Paper chromatography: Unidimensional chromatography, using amino  acids
from purified samples and biological materials.

(vinn)  Electrophoresis: Paper/Horizontal / Vertical - Proteins/DNA/ RNA.

VII. Genetics:

(1) Culture of Drosophila and study of its life cycle.

(i1) Identification of male and female Drosophila.

(i11)  Identification of wild and mutant forms of Drosophila

(iv)  Monohybrid and dihybrid inheritance in Drosophila.

(v) Simple problems based on Mendelism .

(vi) Identifications of blood groups in humans.

(vii)  Demonstration of sex chromatin (Barr bodies).

VIII. Statistical Methods in Biology:

(1) Preparation  of  frequency tables and  graphs/line  diagrams/bar
diagrams/histogram/Pie charts.

(i1) Calculation of standard deviation, variance and standard error of mean.

(i) Calculation of probability and significance between means using t-test and
Chi-square test.

(1v)  Plotting the slope of a line on a graph; calculations of the slope of a line,

 coefticient correlation and regression. S
(V) Exercise based on population genetics.

OBSERVATIONAL AND FIELD STUDILES

There are unlimited amounts of alternative practicals that can be carried out using
observational and other works in the field. Field work also may be encouraged for the
students to recognize their social and environmental responsibility. Non-invasive and non-

. ¥
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hkemtul practical exercises, for the study of Anatomy. Physiology. Ethology, Epidemiology

and Lcology mav be designed.
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PRACTICALS

Scheme of Practical Examination

Total Marks-200

I Day (I, I & I1I Papers)
Max Marks: 100

.

)

wn

6.

Anatomy
a. Major
b. Minor
Biodiversity Study

Spotting No. 1 — 8
Cell & Molecular Biology & Biotechnology
Practical Record

Viva-voce
Seminar

IT Day (IV, V & VI Papers)
Max Marks: 100

l.
2.

()

e

N oo W

Gen. Physiology

Biochemistry

Quantitative Biology & Population Genetics
Spotting (1 to 5)

Practical Record

Viva-voce

Seminar

Total Duration: 2 days
(5 hrs. per day)

Time: S hrs.
Marks

6
4

—

2
24
12+12
10

10
10

Total =100

Time-S hrs.
Marks

10
10
10
Total =100
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With reference to anatomy and study of museum specimens, candidates must be well
versed in the study of various systems with the help of charts/models/CD-ROMs,
multimedia computer based simulations including computer assisted learning (CAL) and

other softwares.
With reference to permanent preparations and microscopic slides, the exercise may be

substituted with diagrams/ photographs/ models/ charts etc.
Candidates must keep a record of all work done in the practical class and submit the same

for inspection at the time of the practical examination.
The candidates may be asked to write detailed methodology wherever necessary and

separate marks may be allocated for the same.
Mounting material for permanent preparations would be as per the syllabus or as

avallable through coliection and culture methods.
It should be ensured that animals used in the practical exercise are not covered under the

Wildlife Act 1972 and amendments made subsequently.
W ad.)
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1. M.Sc.FINAL

£ - 3 Hours Duration : 100 Marks
F ' Paper] - Biology of Chordates (each paper)
~Paper I Environmental Biology and Ethology

- Paper ITI Genes and Differentiations
Paper IV Tools and techniques in Biology
. Paper V. Special Paper
“Paper VI Special Paper
Laboratory Exercises
Demonstration and Tutorials

SEMINAR
B PAPER I : BIOLOGY OF CHORDATES
ation : 3 Hours Max. Marks—100 Periods : 70

q;}'e;-The theory paper of M.Sc. Final (Zoology) will have the
Howing pattern.
ctinn naner will have S (five) guestions in all having equal

&5tion number 1 will be compulsory and will have 20 very

aotPanswer question of 1 mark each.

B
— & ; )
1«5 @uestion numbers 2 and 3 will consist of only short answer type
¥ ' v;%%és;;gns _with 4 subdivisions.of 5 marks each. There will be
j-ﬁ " ‘internal choice in these questions. °

Hi.  Question numbers 4 and 5 will be long answer type questions

with .internal choice
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Ongw and outline classification of the chordates. 3
interrelationships of Hemichordata, Urochordata and
Cephalchordata and their relations with, other deuterostomes. §
Life histories of sessile and pelagic tunicates, Ascidia,

i~

(™)
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O

7.2 Development and physiology of extra-embryonic membranes

in amniotes.

Pyrosoma, Salpa. Doliolum and, Ozkppleura 3
Neoteny ) 4

Origin, evolution and adaptive, r@,d;x@ﬁ 20
5.1 Geological time-scale and’

5.2 ‘Origin, evolution and“ene*.p

%ﬁaxactcrs of Agnatha

Qf .Chbrdates.

53

5 .derms)
5.4

"\‘Az‘z. o~
b s

7.3 Evolution of viviparity.
7.4 Developrhent, types and physiology of the mammalian pla-
centa. '
8. Metamorphosis in Amphibia ‘ 5
8.1 Structural and physiological changes during metamorpho-
sis. .
8.2 Endocrine control of metamorphosis. |
9. Regeneration l 5

9.1 Types of regeneration (physiological, reparative and com-

pensatory hypertrophy) regenerative ability in c?hordates

A general account of Ige ‘. 35
Dipnoi and Crossptexyagn“;-f' T
,&i“'/‘ W

Adaptive radiation in"boiy fish

5.6 Origin. evolution and ag &
5.7 Origin and evolution &
Seymouria and re‘late’d’

obranchii. Holocephali.

5.5

W L

5. U anmve Mamma,ls ,(;Pgoio;}%%glaj,agd Metatherla)
5.14 A peneral survey offhe main, fadlatlons in eutherian, ex-
cluding detailed referencé td individual orders.
.15 Evolution of man: Relationship of man with other pri-
mates. fossil record of man’s ancestry.
Qrganogenesis

10
5.1

Morphogenetic processes in epithelia and mesenchyme,
organ formation.

Morphogenesis of the bram neural crest cells and their
accessory -organs.

Deyclopment of the' eye, heart and ahmemary canal with
accessory organs.

L Esabryonic adaptations |

*7

5.2

6.3

Evolution of the cleidoic egg, its structural and physiologi-
cal adaptations.

£ 92 Morphological and hlstologlcal process in amphibian limb
regeneration. |
9.3 Origin of cells for regenerations and dlfferentxatlon
*'Suggested Reading Material ‘
Alexander, R.M. : The Chordata, Cambridge University Press,
London.
Barrington, E.J.W. : The Biology of Hemichordata and
~#Protochordata, Olter and Boyd, Edinbourgh.

Bourne, G.H. : The Structure Functions of Nervous Tissues
iAcademic Press, New York.
@arter, G.S. : Structure and Habit in Vertebrate Evolution Sedwick
. and Jagkron, London.

Eacles, J.C.: The understanding of the Bram McGraw Hill
gmpany, New York.
gsley, J.S. : Outlines of Comparative Anatomy of Verte-
es Central Book Depot, Allahabad.
t;,’}C G. - Comparative Anatomy of Vertebrates.
f;pm Jollie : Chordata Morpholog,y East-West Press Pvt.
Mew Delhi.
. Analysis of Vertebrate Structure, John Wiley and
1"New York. \
AR. : The Chordates, Cambndge Umversﬁty Press,

Smlth H.S Evolutxon of Chordata Struéture, Hold: Rinehart

- and Winstoin, Inc., New York.

Sedgwick, A.A : Text Book of Zoology, Vol-Il
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o
130 Tansley, K. . Vision in .Vertebrate Chapman and Hall Ltd
London.
I4. Torrey, TW. : Morphogenesis of Vertebrates, John Wiley &
Sons, New York.
P> Walters, H.E. and Sayles, L.D. : Biology of Vertebrates,
Macmillan and Co., New York.
1o, Romer, A.S. : Vertebrate Body, W.B. Saunders Company, Phila-
delphia.
17. Young J.Z. : Life of Vertebrates, The Oxford Uniyersity Press,
{.ondon.
18. Colbert, E.H. : Evolution of the Vertebrates, John Wiley & Sons,
{nc., New York.
19. Romer, A.S. : Vertebrate ‘Palentology, University of Chicago
Press, Chlcago
20. Clark, W.K., : History of Prunates University of Chicago Press,
Chicago.
2i. Weichert, C.K. and Presch, W. : Elements of Chordate Anatomy,
MacGraw Hill Book Company, New York.
22, Messers, HM.: An ,_Intred,gggi‘gnp‘f Vertebrate Anatomy.
23. Montagna, W. | Comparative. Anatomy, John Wiley & Sons,
Inc., New York.
24 DeVeu, S.G. : Embryos and Ancestors Claredon Press, Oxford.
25 Andrew, SM. : Problems .in Ve,r}ebmte Evoiution, Academic
Press, New York
26. Waterman, A.J. : Chordata Strucfure.and. Function, MacMillan
("o., New York. o
27. Joysey, K.A. and Kemp, T.S. :-Veifebrate Evolution, Oliver and
Boyd, Edinbourgh.
28. Lovtrup, S.: The Phylogeny. of Vertebrate John Wiley & Sons,
London.
29. Barbiur T. Hongton : Reptiles and Amghibiaas : Their Habitats
and Adaptations, Miffin Co, New York.
30. Andrevos, S.M., Miles, R.S,, Walker, A.D. : Problems in Verte-
brate Evolution, Academic Press, New York
— -

'
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PAPER-II : ENVIRONMENTAL BIOLOGY
i AND ETHOLOGY
3 hours duration Max. Marks: 100 Periods : 70
Note:- The theory paper of M.Sc. Final (Zoology) will have the
following pattern.
Question paper will have 5 (fve) questions in all havmg equal
marks.
i.  Question number 1 will be compulsory and will have 20 very
short answer question of 1 mark each. -
Question number 2 and 3 will consist of only short answer type
questions with 4 subdivisions of 5 marks each. There will be
internal choice in these questions.
Questlon numbers 4 and 5 will be long answer type questions
with internal choice.
& Unit I- Environmental Biology
£ 1. Interactions between environment and biota 5
1.1 Concept of habitat and ecological niches.
1.2 Limiting factors. )
1.3 Energy flow, food chain, food web and trophic levels, eco-
logical pyramids.
Biotic community: Concept, structure, dominance, fluctua-
tion and succession.
"Various nutrient cycles in nature.
cosystem dynamics and management 6
.1 Complexity, stability and homeostasis of ecosystems.
. Functional aspects and productivity concept.
Niche, ecotone, and overlapping of niches.
haracter displacement, speciation-and extinction.
vironmental impact assessment : 5
. Environmental dollution.
Population and impact of urbanization.
44. Principles of conservation: Conservations strategies 5
‘4.1 Various natural resources. !
42 Present status and future needs.
i 43~ Management.
44 Biodiversity of India and Rajasthan and their management.

il.
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Prospocts'and strategies for sustainable communities.
Organisation and dynamics of ecological communities
6.1 The habitat approach.

6.2 A detailed knowledge of communities of fresh water, ma-

rine, terrestrial and esturine-areas thh reSpect to
6.2.1 Extent,

6.2.2 Zonation,
6.2.3 Environment,
6.2.4 Biota,
6.2.5 Adaptations -
The ecological outlook ™
7.1 Applied human ecology -
7.2 Radiation (electromagnetic and 1omzmg)-and%nwronmen*
7.3 Climatic changes (EI Nmo and’ La Nma)
Space ecology

7.4
7.5 Human future

5

Unit - II: Ethology

1.

2.

3.

4.

Introduction.to the study of animal-behaviour
I.1 Aims of behavioural research :

1.2 Diversity of animal behaviour

[.5 Ethology: Historical perspective

I.4 Milestones in the study of animal behaviour
Concepts of ethology

2.1 Fixed action patterns

2.2 Action specific energy

Sign stimulus

Innate releasing mechanism.

Learning and imprinting,

gxioxinmte mechanisms in behaviour / ncuroethology

9t o
PEGRR VNI

()

6
Introduction to neuroethology : Cellular’ mechanisms ‘in

behaviour
3.2 Neurai basis of sensory perception’
3.3 Central neural processing
3.4 Neural basis of motor responses
- -43.5 Brain and behaviour .
3.6 Behavioural endocrinology
U

[timate mechanisms in behaviour and behvioural ecology 6

A N .
4.1 Example of agonis-ic interactions among conspeciﬁcs

Syllabus M.Sc. Zoology * '

Hardy-Weinberg equilibrium and dispersal and inbreeding.

Gametes and the evolution of matmg and evolution of

matmg systems.; ..

"Evolution of altruism and eusociality.

4.5 Human socio-biology, human ethology.

4.6 Mating and courtship behaviour.

,Spatlal patterns, navigation and communication 6
5.1 Orientation, navigation, migration and channels of commu-

nication. '

Physical properties of signals.

Field studies on primates : A preliminary knowledge

Animal communication. l

5.5 Biological rhythm ‘and its hormonal control. |

5.6 Pheremones; primer and releaser effects.

Social organizational orientation

6.1 Social organizations and its advantages.

6.2 Evolution of social systems.

6.3 Social groups of bees and monkeys.

6.4 Learing:

6.4.1 Introduction, deﬂnmon and types.

6.4.2 Habituation, trial and error and conditioning.

Bird song learing behaviour in the context of Tinbergen’s

4 aims.

: Parental Care.

-5 7 Aggression.

ested Reading Material (Environmental Biology)

Begon, M. Harper, J.I and Townsend, C.R. : Ecolagy, Individu-

Populations and Communities. Blackwell Science, Oxford

,wersxty Press, Oxford. .

rrett, J.M. : Ecological Concepts, Blackwell Sc1ent1f'c Pub-

tion, Oxford, UK. |

Flseth, B.D. and Baumgartner, K.M. : Population onlogy, Van
lostrand Co., New York.

rgension,

4.2
43

44

8.2
5.3
5.4

: Ecology, Harper and Row, New York.
. Ecological Methodology. Harper and Row, New

. Fundamentals of Ecologxcal Modelmg,mn.‘
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* University of Rajasthan Question numbers 4 and 5 will be long answer type questions

with internal choice. -
Introduction to animal development. 7
1.1 Problems of developmental biology.

7. Ludwig, J.A. and Reynolds, J. F Statlstlcal Ecology, Johnwiley
& Sons, New York. .

8. Pianka, ER,, Evolutlonary Ecology, Harper and Row, New

York. Sy 1.2 Developmental patterns in metazoans.
9. Recklefs, R.E. and Miller; G chology,: ~W:H Freeman and & 1.3 D.evelopm.em in uplcellular eukaryotes. : .
Company, New Yorks - f ol inis o g . _Creatmg multicellularity :
10. Swartzmen, G.L. and Kaluzny; SPM Ecologlcal Stxmulatlon . 2.1 Cleavage types. .
Primer, Macmillan, New York. . _ 4 2.2 Comparative account of gastrulation.
Ethology oyt . 3. Early Vertebrate development | 6
I1. Rof, D.A.: The EVOlunﬂn.Qﬁfoe Hlstones, (Ihapman and Hall, 3.1 Neurulation and ectoderm.
London, UK. 3.2 Mesoderm and endoderm.

2. Alcock, J. : Animal Behavnour An, Evom_nonaxy Approach
Sinauer Assoc Sunderland; Mass, USAu; ;mien o
13. Bradbury, J.W. and Vehren camp;, Sl ﬁgmplgs of Animal

Communications, Sinaugr;Assqg, Sg@glg{}gx}quaSs USA.
14. Clutton-Brogk, T.H. : The Evolutjon of Parental Care Princeton
Univ. Press, Princeton, USA.

5. Eobi-Eibesfeldt, Holt, I : Ethology, the.Biglagy. of Behaviour,
Rinehart and Winston, New York.

6. Gould, J.L. - Mechanism of Evelution-of Behaviour,.

I7. Hauser, M. : The Evolution of Communication, MIT Press,
Cambridge, Mass, USA.

18. Hinde, R.A. : Animal Behaviour : A Synthesis of Ethology and
Comparative Psychology, McGraw Hill Company, New York.

19. Krebs, J.R. and Davis, N.V. : Behavioural Ecology, Blackwell
Oxford, UK.

20. Wilson, E.O. : Sociobiclogy : The New Synthesis, Harward
University Press, Cambridge, Mass, USA.

PAPER-III : GENES AND DIFFERENTIATION

3 Houry Duration Max. Marks 100 . Periods : 70

Note:- The theory paper of M.Sc. Final (Zoology) will have the

following pattern.

Question paper-will have 5 (five) questions in all havmg equal
marks.

i jmutlon number 1 will be compulsory and will have 20 very
short answer question of 1 mark each.

it Question number 2 and 3 will consist of only short answer type

questions with 4 subdivisions of 5 marks each. There wnll be

internal choice in these questions. @

Cytoplasmic determinants and autonomous cell specification 8
4.1 Cell commitment and differentiation.

'4 2 Cell specifications in nematodes

3 4.3 Germ cell determinants.

;al44 Germ cell migration.

4.5 Progressive cell—ell interaction and cell specification fate.
‘Body. Axes 5
5.1 Establishment of body axes in mammals and, birds.

5.2 Proximate tissue interactions.

5.3 Genetics of axis specifications in drosophila.,

“Homeobox concept in different phylogenetic groups. 4
Yetrapod limb development. 3
rmones as mediators of development. | 6
‘Amphibian metamorphosis. i

2 Insect metamorphosxs

ffonmental evolution and animal development 8
2 );invxronmental cues and effects

hangmg evolution through deveIOpment mogiularlty
eveIOpmental constraints.

53 Q;eatmg new cell types- -basic evolutlonary mystery ‘
s*at of sex determmé‘tlon ’ . DY §
,LQ,I Chromosomal sex determination - Mammals and Drosophlla \3“‘

10.2 Testis determination genes.
10.3 Ovarm development. .
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10.4 Secondary sex determination in mammals.
19.5 Environmental sex determination.
1. Cell diversification in early embryo
11.1 Xenopus blastomeres.
['1.2 Morphogen gradients.
I'1.3 Totipotency & Pleuripotency.
11.4 Embroyonic stem cells.
I1.5 Renewal by stem cells-epiderms.

11.6 Skeletal muscle regenration.. ' )

11.7 Connective tissue cell farnily.
Hemopoietic stem cells

12.1 Stem cell disorders.

12.2 Blood cell formation.

12.3 Bone marrow transplants.
12.4 Gene therapy.

Suggested Reading Material

I. Development Biology S.F.Gilbert, Sinauer Associates Inc.
Massachusetts. ,

2. Ethyan Bier, The Cold Spring : Cold Spring Harbour Labora-

tory Press, New York.

PAPER-IV : TOOLS AND TECHNIQUES IN BIOLOGY
3 Hours Duration Max. Marks 100 Periods : 70
Question paper will have 5 (five) questions in all having equal
marks.

Question number | will be compulsory and will have 20 very

short answer question of | mark each.

. Question number 2 and 3 will consist of only short answer typé
questions with 4 subdivisions of 5 marks each. There will be
internal choice in these questions. o

i Question numbers 4 and 5 will be long answer type questions
with internal choice.

Section A : Tools

I. Principles and application of 10
1.1 Light Microscopy and micrometery. ‘

1.2 Phase contrast microscopy.

' 1.3 Interference microscopy.

1.4 Polarized microscopy.

©)

6. Autoradiography. ‘ .

Syllabus M.Sc. Zoology

1.5 Fluoresence & epifluorescence microscopy.

1.6 Transmission electron microscopy.

1.7 Scanning electron microscopy.

1.8 Confocal scanning and deconvolution microscopy.

Principles and application of 10

2.1 Ultracentrifugation: Differential and density gradient.

2.2 Electrophorésis: “Various media for electrophoresis and
various types’fsnut»:hf'a’sv’ipﬁper, agrose, PAGE, submerged DNA
electrophoresis, pulse chase electrophoresis, isoelectro-
focussing points afid capillary electrophoresrs

2.3 Chromatography: vérious types such as paper, H‘LC GLC,

HPLC, ion-exchange- and affinity chromatography

Freeze techniques; freeze-drying, freeze substitution, freeze

fracture and freeze itch. :

X-Diffraction.

Lambert-Beérs Law arid-colorimetéry & spectrophotometery

fluorescencee;-U. V., N:M:R., O.R.D./CD, ESR,/IR, Atomic

absorption, plasma*emission spectrophotometery.

+ 2.7 Flow cytometery/Flouresence activated cell sorter.
“Principles and application of radiation techniques in Biology 10

3.1 Radiation dosimetry.

'3.2 Radioisotopes and half life of isotypes.
-3.3 Tracer techniques in biolog
3.4

Cerenkov radiation.
Liquid scintilation.

Section B : Techniques
y 2
Definition and criteria of reliability.
- Chemical assays. ‘
Blologrcal assays-ifl -in vivo and in v1tro assays

Frxatron chemical basis“of ﬁxatlon by formaldehyde,
~ gluteraldehyde, chromium salts, mercury salts , osmium
'I'5alts, alchol and acetone.

2 @hemical basis of staining: of carbohydrates, proteins, lrp%@
and nucleic acids.

HN
rinciples and techniques of 8@
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o e iques for microscop;
Nucleic acid hybridization and cot curve. .7.2 Cyrotechniq pYy
Suggestted Reading Material

1
2 Sequgncing of proteins and nucleic acids. ¢ 1 John R.W. Masters - Animal cell Culture. A Practical Approach,
3 Blotting techniques (Southern, Northern and Western). 1 ' IRL. Pres
v - , ress. ‘
1 D.Ot .and Slot blots. 2. Robert Brown : Introduction to Instrumental Analy§15, McGraw
Biotinylated DNA probe. o L .
0 Polymerase chain reaction (PCR). Hill, International Education. . : T d
'-7 S Y £ d 3. Wilson, K., Goulding, K.H. : A Biology Guide to Principles an
creening of genomic and ¢cDNA libraries. Techniques of Practical Biochemistry, ELBS edition.

Principles and techniques of genetic engineering - 8 £
ontents (General
4.1 Basic techniques. M.Sc. Final : Llst of Practical Con ((; )
xssectlons

42 Cutting and Jommg;ngNA molqulgfs 250
45 Changing genes: sitg-directed mutagme,sxs,

4.4 Analysis of DNA; ,sﬁquences.“, R

4.5 Cloning strategxes,.geae Jjbrary - aqngNﬁa\

4.6 DNA transformation téchniques -andsthein: ﬂpphcatlon in
agriculture, health, medicine and industry:i

Introducing genes in,animal.cells: Cela
Application of recombinant DNA' Iechnolgoy

(a) Recombination, selection and scr@emgg

(b) Nucleic acid probes.and their- applxcatxon

(¢) Impact of recombinant.technology...

4.9 Hybridoma technology.

4.10 Transgenic animals. :

Embryo technology 10

L)L) L L) L LW
ERC

Cranial nerves “of Wallago attu.
ranial nerves of Rana tigrina
nerves of Rat

ctive organs of Rat
4.7
4.8

(iii) Internal ear of
> Museum Specimens
Lower Chordates

hd sexual stage Doliolum
. Herdmania, Amphioxus

Polydon, Acipenser,

?; ISup;;c)vuflan'c;{], :‘ryopreservatlon of spermatazoa. ’ Arotopterus.
S.2 In vitro fertilization.
53 Emb i Lepidésiren, Neocerafsdus, Notopterus,
5'51 Cl]' e Sfexmg£' Echeneis, \FPleuronectes,
B Nimera 1o aty . L el ‘ .
> o thros stacembelus, Diodon\ - Fetradon,
5.5 Gene transfer through embryo transgenesxs ) . h
> stracion, Lephis, gnathus,
5.6 Embryo transfer. ” ) s, e
. . . ocampus, 4 L )
5.7 Assisted reproductive technologies. ‘ppocamp &

Ophiocephalus.
. Ichthyophis, Necturus, Proteus, Amby.
Axolotal, Salamender, Siren, Alytes, Fh
Buto, Hyla, Rhacophorus, Rana.
. Testudo, Chelone, Sphenvdon, Calotes.
Hemidactylus, Phyrosoma, Drico, Varanus

5.8 Prenatal diagnosis and genetic counselling.
Cell Culture techniques 4
6.1 Design and functioning of tissue culture laboratory.
6.2 Cell proliferation measurements.
6.3 Cell viability testing.

4 Culture media preparation and cell harvesting methods.
Cryotechniques 3

7.1 Cyropreservations for microscopy.
C?;é |

Viper,¢PRit viper, Krait, Eryx Gavialis.

Chameleon, Cobra, Hydrophis, \l(dltle snake, \)0\’
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PRACTICALS
General Papers:
Anatomy
(a) Major ‘
(1) Cranial nerves of Wallago attu.

(i1) Cervical nerves of Rat.
(iii)  Reproductive organs of Rat.

(b) Minor
(i) Accessory respiratory

organs of Heteropneustes fossilis.

(i1) Labrinth organs of Anabas testudens.

Study of Museum Specimen
Lower Chordates

Pisces

Amphibia

Reptilia

Aves
Mammals

Study of Microscopic slides:
Lower chordates

Pisces
Amphibia

Reptilia
Aves

s/Models/Charts/Digital media

Salpa: asexual and sexual stages, Doliolum- oo0zoid,
Bortrylus, Herdmania, Amphioxus

Petromyzon, Myxine, Rhinobatus, Pristis, Trygon,
Chimaera, Polydon, Acipenser, Amia, Lepidosteus,
Protoprerus, Lepidosiren, Neoceratodus, Notopterus,
Exocoetus, Echeneis, Pleuronectes, Mestacembelus,
Diodon, Tetradon, Ostracion, Lophis,  Syngnathus,
Hippocampus, Anguilla, Labeo, Ophiocephalus.
Ichthyophis, Necturus, Proteus, Ambystoma, Axolotal,
Salamender,  Siren.  Alytes,  Pipa.  Bufo. Hyla,
Rhacophorus, Rana. )

Testudo, Chelone. Sphenodon, Calotes. Hemidactylus,
Phrynosoma. Draco, Varanus, Chameleon, Cobra,
Hydrophis, Rattle snake, Viper, Pit, Viper, Kratt, Eryx,
Gawvialis.

Archaeopreryx. Tailor Bird. Indian Koel, Jungle fowl,
Peacock. Columba, Parrot. Wood Pecker, -Owl,
Flamingo, Great Indian Bustard.

Ornithorhynchus,  Echidna,  Marcropus.  Hedgehog,
Manis, Loris, Bat, Mongoose, Hystrix, Otter.

P

Herdmania Spicules‘, Herdmania  tadpole  larva,
Amphiaxus. T. S. passing through oral hood, pharynx.
testes and ovary. intestine and caudal  regions.
Ammocoeie larva (whole mount).

Placoid scale. cycloid scale, ctenoid scale.

V. S. skin of frog. T. S. passing through stomach,
duodenum. intestine. liver. pancreas. lung. kidney,
testis. ovary. spinal cord. bone.

V.S skinof hzard.

V.S, skin of bird, cont)ur teather. down feather.
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IV.

V.

VI.

Duration: S hrs.

Mammals

V. S. skin of mammal. T. S. passing through stomach.
intestine, liver, pancreas, kidney. testes. ovary. thyroid
¢land. adrenal gland. lung, bone and spinal cord, L.S./
T.S. of  pituitary gland; T. S. of simple cuboidal
epithelium, simple columnar epithelium, simple
squamous  epithelium, adipose tissue and reticular
tissues; Blood smear.

Comparative Ostcology (Models/Charts/Diagrams):
Comparative account of axial and appendicular skeletons of Frog, Varanus, Fowl and
Rabbit (both articulated and disarticulated with the help of models, artificial skeleton

and bones).

Tools and Techniques

(1)
(ii)
(iii)
(iv)
(v)

(vi)
(vii)

Operations of various types of microscopes.

Use of Phase-contrast microscope.

Use of Flourescence microscope and demonstration of nucleic acid by acridine
orange or ethidium bromide.

Preparation of tissue for TEM.

Tissue homogenization and fractionation by differefttial centrifugation for

isolation of mitochondria, nucleic acids and cytosol and use of marker enzymes
for assessment of the purity of the components.

Demonstration of GLC, atomic absorption spectrophetometer, CASA etc.
Standardisation of oculometer and measurements of tubular diameter, cell

heights, nuclear diameters, etc.

Exercises on Environmental Biology, Ethology and Developmental Biology can be
framed as per the syllabus of the theory paper and infrastructure of the Department.

Practicals (M.Sc. Final, General Paper)
Scheme of Practical Examination

Max. Marks: 100

Exercise Marks
I. Anatomy

a. Major 5

b. Minor 2
2. Ethology 9
3. Environmental Biology 10
4. Tools and Techniques 10
5. Embryology 10
6.  Spotiing (No 1-8) 24
7. Practical record 10
. Viva-voce 10
9. Seminar 1o

Total = 100
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4 With reference 1o anatomy and study of museum specimens, candidates must be well

'
i
[

versed in the study of various systems with the help of charts‘/models/CD-ROMs,
multimedia computer based simuiations including computer assisted learning (CAL) and
other softwares.

With reference to permanent preparations and microscopic slides, in case of non-
availability, the exercise should be substituted with diagrams/ photographs/ models/

charts etc.
Candidates must keep a record of all work done in the practical class and submit the same

for inspection at the time of the practical examination.
The candidates may be asked to write detailed methodology wherever necessary and

separate marks may be allocated for the same.
Mounting material for permanent preparations would be as per the syllabus or as
available through collection and culture methods.
It should be ensured that animals used in the practical exercise are not covered under the

Wildlife Act 1972 and amendments made subsequently.
’ W‘ c‘.&-\}
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class and it will be subiitted for inspe
practical examinationy

4. The detailed met? ology may
essary and sepopdie marks |

Syllabus M.Sc. 20010gy .

2.1 Present day status of cancer in India.

Special Paper for M.Sc. Zoology (Fma]) ¢ W 23 Cancer of different sex. |

Candidate can opt any one special pager out of the following: > ?}'4 Car;lcer i(;_f Stifferent 4ge Broups. |
_ umor classification. g

1. Cancer Biology
2. Cell and Molecular Biology . 3.1 Benign and malignant tumors. |
3. Developmental Biology o 3.2 Sarcoma and carcinoma.
4.  Endocrinology’ : ' 3.3 Leukemia and lymphoma
5. Entomology 3.4 Ascites tumors! s
6. Environmental Biology 135 Tcrato;,arcmom&
7. Fish Biology , tEtiology of cancer _
8. Radiation Biology 4.1 Staging and grading of cancer.
9. Reproductive Biology : e 4.2 In vitro cell transformation.
4.3 Apoptosis.
1. CANCER BIOLOGY Cancer cell:
5.1 Structural and ultrastructural profiles.
3 P{S‘PER'V: NATURE OF CANCER 5.2 Biochemical prOperﬁ‘es.
N i)‘urvr Duration Max. Marks 100 Periods*: 90 5.3 Behaviourial properties.
ote:- The theory paper of M.Sc. Final (Zoolog») wxll have the = Genetic basis of cancer:
following pattern. ; 16:1 - Basic concepts of cancer genetics. ‘
Question paper will have 5 (five) questlons in all havmg equal .6.2 Relationship between cancer incidence and: vage.
, marks. .6.3 Cellular and genetic basis of cancer. ‘
1. Question number 1 will be compulscry and will have 20 very : - 6.4 Types of genetic risk factors for cancer. !
. short answer question of 1 mark each. . 6.5 Chromosomal abnormalities in tumor. !
. Question number 2 and 3 will consist of only short answer type 6.6 Heritable cancer and tumor suppressors. j
questions with 4 subdivisions of S marks each. There will be Cancer cell growth patterns and cell kinetics |
) mternal choice in these questions. Tumor growth.
. Question numbers 4 and S will be long answer type questions Cell cycle.
with internal choice. - Cell proliferation in tumor tissue.
I Introduction: Cancer as a cellular disease. Experimental tumors. o
I} Historical perspectives. - Human tumors.
1.2 Cancer causation. Cell proliferation, prognosxs and therapxes
, 1.3 Cancer biology. , etastasis: b
~ 1.4 Cancer treatment. 4 ;1 Introduction. =~ g
l.

5 Death due to cancer.
Occurrence of cancer.

8.2 Metastatic process. |
8.3 Metastatic ability of tuinor cell ponulatlon
: ‘4 _Peremes of mg:tastatxc cells

22 Status of cancer occurrence in different parts of the world.

TP




3 Hours Duration
Note:-

i
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Paper-VI: CAUSATION, PREVENTION
AND CURE OF CANCER

Max. Marks 100 Periods : 90
The theory paper of M.Sc. Final (Zoology) will have the
following pattern.

Question paper will have 5 (five) questions in all having equal
marks
Question number | will be compulsory and will have 20 very
short answer question of | mark each.
Question number 2 and 3 will consist.of only short-answer type
questions with 4 subdivisions of 5 marks each. .Th,ere will be
mternal choice in these q,uesnons ‘
Question numbers. 4 and Sx;.mllghg*long ARSWErH type questions
with internal choice. _ .
Introduction: i ) e
1.1 Historical aspects.,
1.2 Environmental factors and caneer:.
1.2.1 Tobacco, Alcohol,. diets, occupational exposures,
_ hormones and other exposure.
1.3 Specific types of cancer: Hepatocellular carcinoma,
Melanoma, Breast capcer, lung cancer.
Causation of cancer:
2.1 Hereditary cancer.
2.1.1 Introduction,;.
2.1.2 Xeroderma pigmentosum.,
2.1.3 Fanconis Anagmia.
2.1.4 Bloom syndrome.
2.1.5 Ataxia telangiectasia.
1.6 Retinoblastoma.
irus and cancer.
1 Introduction.

12
rJ

)

2 Viruses and oncogenes.

.3 Historical perspectives.

4 Tumor virus and human cancer.
2.5 Retrovirus.

2.2.6 DNA tumor viruses.

Chemical carcinogenesis.

2.3.1 Introduction.

Vir
2.2
2.2,
2.2
o)
2

2
(%)

Syllabus M.Sc. Zoology * -

232 Biological characteristics of chemical carcinogenesis.

2.3.3 Initiation, promotion and progression of
carcinogeness. . i

2.3.4 Assay methods for chemical carcinogens.

2.3.5 Chemical carcinogens in human canc»;r causation.

Radiation carcinogenesis.

2.4.1 Cell transformation.

2.4.2 Mechanism of radiation cell transformation.

2.4.3 Radiation carcinogenesis in animals.

2.4.4 Human data on radiation carcinogenesis.

Hormones and cancer.

2.5.1 Introduction.

-2.5.2 Hormone production by tumors.

2.5.3 Hormone and cancer causation.

2.5. 4 Hormones and’ cancer treatment. !

trition and cancer.

Cancer risks form naturally occurring carcinogens in food,

food contammants addmves

Surgical removal.
Chemotherapy
Radiotherapy.
~lmmunotherapy.
" Hyperthermia.
-Management of therapxs of cancer..

vention of cancer.

Primary prevention: Education, motivation and legislation.
,Secondary prevention. ‘

'5.2.1 Detection of precancerous and early cancerous le-
sions in body.
5.2.2 Chemoprevention.

2. Petection of oncogenes in human cancer cells.
ctivation of oncogenes.

Jg\" c‘e,.‘-a
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mqs},c ;a;xd extringic proteins.
3 Integral and glycolipids.
13.4 Mobility“of lipids and mtegral protenns in
’ blomembxane
1 3.5 Fluidity ‘of bi omembranes
1.3.6 Cell Junctions (Gap. tight and demosomes etc.)
insport across cell membrane

6.4 Antioncogenes.

CANCER BIOL.GY ,
Tinte : 5 Hours , ' Max.MarkS‘ 100
Schieme of practical Examln'mon and D)trlbutlon of the marks:

I, Preparation and comments on chromosomal aberrations, induced |

b) caroinogenes. 15 Diffusion of small, molecules.
2. Preparation and comments on micrpnuclei induced by Osmosis and water channels.
carcinogens. 15 Uniporter-catalyzed transport. Difference between uniport-

Microtomy and Pathological study
Indentification and comments on spots (10) :
Slides of cancer
5. Viva-Voice :
6. Project work on Tumor in
‘+ one project seminar
Grand Total

2. CELL AND MOLECULAR BIOLOGY

PAPER \4 .‘

3 Hours Duration Max. Marks 100 Peériods : 907
Note:- The theory paper of M.Sc. Final (Zoology) will have the !
following pattern.

Question paper will have S (five) questiors in all having equal'
marks

20 catalyzed transpoert and passive diffusion. GLUT-i trans-
_port and its kinetics.

Intracellular ion enwronment and membrane electric poten-
tial. ‘

Active transport. P-class ion pumps. F-class and V- class
ion pumps and ABC superfamily. Plasma membrane
Ca2+AT Pase pump. Muscle Ca2+ AT Pase pump and Na+/
K+ AT Phase pump.

', Cotransport by symportors and antiporters.

i, Transport across epithelia

oskeleton.

Microfilaments ‘

3.1.1 Actin cytoskeleton G-actin and F- actin and struc-
tural and functional polarity. Cortical actin network,
erythrocytic cytoskeleton and platelet cytoskeleton.
Actin bundle support projecting fingers of membrane.
Dynamics of actin assembly Actin polymerization.
Toxins effect on actin monomer - polymer equilib-
rium stabilization of actin filaments by actin capping
protein. Movement by actin polymerization

(a) Intracellular bacterial and viral movements

(b) Actin polymerization at the leading edge of

I W

5
'(L TR s “O
3 T P 10
uctlon In mlce/rat

3.1.2

1. Question number I will be compulsory and will have 20 very 3.13

short answer question of 1 mark each. :
1. Question numbers 2 and 3 will consist of only short answer type
questions with 4 subdivisions of 5 marks each. There wil! be
internal choice in these questions.
i Question numbers 4 and 5 will be long answer type questions
with internal choice

moving cells
I. Biomembranes 4 Myosin
. 1.1 Phospholipids; as main lipid constituénts  (a) Structure and mechamsm of movement with
~< R

1.2 Cytosolic and exoplasmic face of biomembranes.
I.3 Universality of biomembranes

i.5.1 Difference in phospholipid composition in two mem-

brane leaflets. @’%

actin
Conformational changes in myosin during m
ment

(b)

0‘1
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32

3.3

Cilia and Flagella

4.1

Cell-Cell Signalling

5.1

52

53

‘ } SpllabusyM-Sedioalogy” +

5 MAP kinase pathways.. PR

"S.6 Signaling from plasma membrane to nucleus (a) CREB links
CAMP signals to transcription. (b) MAP kinase.

\'gnal - Mediated transport through Nuclear Pore
Nuclear Pore Complex.

MNuclear Exports signals and transport of -cargo proteins
' from nucleus to cytosol

Microtubules
3.2.1 Microtubules structure and ‘microtubule assembly g
from organizing centers.
Microtubule dynamics.
Microtubule associated proteins (MAPS) and cross-
linking of microtubules '
Microtubules and mitosis

(a) Centrosome duplrcatron ,
(b) Kinetochore and force for’ poleward chromosome

EETEAETNE S S =

LUS IR VS
[ I o8
LUS I o)

movement o L ell adhesion and commumcag;on L
© Slryganrzatron of sprndle pole and orientation of assem 4 A adherxn mediated Ca2+ dependent homophrllc cell—ell

it
N-CAMs mediate Ca2+ mdependent homOphllrc cell——cell
" adhesion. _
g(}adherin containing junctions. connect cells..
Gap junctions and connexin.
natrix adhesion
terins-in cell matrix and- cell cell interaction.
Jntegrin and cell to-substratum attachment .
Collagen -Basic structure and assembly. !
‘Non-collagen components.of extracellular mame (Laminin,
Tibronection and cell surface proteoglycans):
lant cell wall, . - !
JicAuxin and cell expansion.
€e, uflos_e: fibril synthesis and orientation:

(d) Formation of poles and capture of chromosomes

(e) Kinetochore and force of poleward chromosome move
ment ‘ :

(f) Astral microtubules and cytokinesis

(g) Microtubules and plant cell formation.

Kinesin and Dynein. '

Cell movements: _

(a) Intracellular transport: Role of Kidesth ‘and Dynein,
micotubule tracks and 1ntracellular membrane vesrcle

(b) Amoeboid movements. -

(c) Second messengers and signal' transduction pathways
for coordination of migration of cells.

Structure and movemerts

(a) Sliding of outer-doublet.
(b) Dynein sliding forces in axonemes.

(c) Dynein and exonemal bending. 4
(d) Dynein regulatory complex.

cycle

acterial cell cycle (Helmstetier - Cooper or I+C+D model)
@:-Partition and cytokinesis.

«Eukaryotic cell cycle - GL.S. G2 and M phases.

¢Cell cycle and check points.

olecular basis of cell cycle regulation.

) Cyclins and cyelin - dependent kinases. -

Endocrine, paracrine and autocrine signaling.
Receptor proteins- Cell surface receptors and intracellular

receptors.

) Regulation of CDK cyelin activity.

Cell surface receptors-G-protein coupled receptors, ion q ?\egisﬂf

channel receptors, tyrosine kinase-linked receptors and ‘ : ' . . 3y ©
eptors, 1y e P Taimor cells and onset of cancer. ‘ D. i corsity 1Py

receptors with intrinsic enzymatic activity. : A&

Second messenger System - cAMP and 1P3, DAG. Protoroncogenesrs ‘andr fymioy, SUppressor genes.

o

Mutatron causing loss of cell cycle. - | ' ‘ ‘ i
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13.

14.

15.

16.

10.4 Mutations affecting genome stability.
Aging: The biology of senescence

I1.1 Maximum life span and life expectancy.
11.2 Causes of aging

(a) -General wear and tear and genetic instability.

(b) Free radicals, oxidative damage and antioxidants.

(c) Telomerases and aging.
Cell Death
12.1 Apoptosis and necrosis. -
12.2 Apoptosis-its charactéristics.
12.3 Genes involved: in-apoptosis.
12.4 Identification of apoptosis.
Molecular structure of genes and chromosomes
13.1 Molecular definition of gene. -

13.2 Chromosomal organization of genes and non-coding DNA.

13.3 Mobile DNA.

13.4 Functional rearrangements in chromosomal DNA.
13.5 Organizing cellular-DNA-inte chromosomes. -

13.6 Morphological and functlonal elements ‘of eukaryotlc chro-

mosomes.

Genetic analysis in cell biology

14.1 Mutation: Type and causes.

14.2 Isolation and analysis of mutants.

14.3 Genetic mapping of mutations.

14.4 Molecular cloning of genes defined by mutatlons.
14.5 Gene replacement and transgenic animals.
Regulation of Gene Expression EAEET
15.1 Operon concept. v
15.2 Catabolic repression.

15.3 Positive+and Negative regulation.

15.4 Inducers and corepressors.

15.5 Regulation by attenution: Ais and #p-operons
DNA binding propeins and gene regulation’

16.] DNA binding domains.

16.2 Homeodomain proteins.

16.3 Zinc finger proteins.

16.4 Winged-helix (Forked head) proteins.
16.5 Leucine-Zipper proteins. @

2

Syllabus M.Sc. Zoology + .

.6.Helix Loophelix proteins.

otein.sorting: Organelle blogenesm ‘and protem synthesis.
1 Synthesns and targeting of mitochondrial and choloroplast
- proteins.

12 2 Synthesis and targeting of peroxisomal proteins.

. Secretory pathways.

4 Translocation of secretory proteins across the ER mem-

5 Insertion of membrane protems in the ER ‘membrane.
Post-translation modxﬁcatxons in rER.

7 Protein glycosylatxon in ER and Golgi. complex

8 Golgi and Post-Golgx protem sorting and proteolytnc process-
*ing.

9 Riceptor-mednated endocytosis and somng‘of internalized
‘proteins.

107Molecular mechamsms of vesncular traﬁ'c

CELL & MOLECULAR BIOLOGY
PAPER-VI

de’.‘“Mizﬂr’s 100 | Peﬁods : 90

tiestion number 1 will be compulsory and wnll have 20 very

ftanswer question of 1 mark each.

Bitestion numbers 2 and 3 will consist of only short answer type

%}ons with 4 subdivisions of 5 marks each. There will be

al choice in these questions. b

on numbers 4 and 5 will be long answer type questions

(i iiternal choice.

ular Immunology

Piscovery of humoral and cellular immunity.
‘Early theory of immunity.

] R

=~ Components of immunity.

Tnnate (nonspecific) immunity.

- 1.4.1 Anatom'xc barrner

Dy Regis

1injversity
JA

P

 of Rﬂlasman
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. Uruverslty of Ra/als}tlxan

144 Inﬂammatory barriers.

145 Eolldboration between innate and adaptive mmu

nity.
1.5 Adaptive (specific) xmmunxty
1.5.1 Cell of the immune system (

lymphocytes and Antigen presentir
1.52

responses. -
1.5.3
1.5.4
1.5.5
1.5.6
1.5.7
1.5.8

Role of MHC -
Processing and presentation of afifigen.
Clonal selection of lymphocytes.

mune responses:

a.  Activation and proliferation of T- Helper cells
b. ‘Generation of:Humpral immune Tesponse
c.

Genergtionsof«GMI
.2. Cells and organs ofi immune system
2.1 Hematopoeisis

2.1.1 B-Lymphocytes, T—lymphocytes Null; cells.

2.1.2 Mononuclear cells phagocytes (antlmxcroblal an
cytotoxic activities: antigen processing and presenta
tion, secretion of factors). r

2.1.3 Granulocytic cells (Neutrophils, Eosinophils an
Basophils).

2.1.4 Mast cells.

2.1.5 Dendritic cells.

Functions of humoral and cell- medlated immun

Recognition of antigen by B-and T’lymphocytes
Generation oflymphocyte specificity and diversities

Cellular interactions required for generatlon of im

|
by e et

Syllabus M Sc Zoology ..

lecular sqe chemlcal eomposmon and heterogenesity,
susoeptxblhty to antigen processing and. presentation).
322 Contribution of Biological system, (Genotype of the
recip. gm, animal, immunogen.; dpsage-and route of
o admm}stnatxon adjuvant)

523 Heptans
munoglobulins:.Structure and function ‘
ture of lg, Light chain and Heavy chain
: ¥ domams \

4.2.1 Vanable region domains (CDRs and antigen binding,
conformational changes included by antxgen bindi
binding).,.
422 Const@nt ;eygxon (CH and CL domains, hlnge region
and other constant region domains).
Immunoglobulin, classes (1gG.1gM, IgA, IgE and IgD and
their biological actxvmes
Immunoglobulm—mednated eﬁectors functions (Opsonxzanon
ctivation of complement antxbody dependent cell medi-
ated cytotoxmty) ‘
‘Antigenetic determmants on xmmunoglobulm (1sotype,»
: allotype and xdlotype)
6 Monoclonal antibodies.
4.6.1 Formation and selection of hybrid cells..
4.6.2 Production of monoclonal antibodies.
4.6.3 Clinical uses of monoclonal antibodies.
6.4 Catalytic monoclonal antibodies (enzymes).
O gamzatlon and expression of Ig genes
o] Genetic model compatible with lg structure.

2.2 Organs of immune system. 5.1.1 Germ line and somatic variation models -W
2.2.1 Primary lymphoid organs (Thymus hone ma(row) 5.1.2 Two gene model of Dryer and Bennett \’b’\‘ ’ d.»
2.2.2 Lympbhatic system. ke 5.1.3 Verification of Dryer and Bennett hypothesxs Regl‘ trar (Ac&no
2.2.3 Secondary lymphoid. organs (Lymph nodes splee fultigene organization of Ig genes. - DY. esity of Rajasth” /
mucosal associated [ymphoid tissue, cutaneous asso 5‘.2 1 I-chain multxgene family aive 34 LIPUR
" ciated lymphoid tissue). ' 522 K-chaxn multigene . famxly :
3. Antigens o 52 3 egvy chalnhmultlgene farmly l &
3.1 Immunogenicity versus antigenicity. @ ,3;3 Varl,a le reglon, geng rearrangement. | S
3.2 Factors that influence immunogenicity. . 5.3.1 VJ rearrangements-in light chain DNA/

S

B

3

I Contribution of the immunogens (foreignness, mo

,5.3.2 V-D-J rearrangements in heavy chain DNA
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5.4 Mechanism of variable region DNA rearrangement.
5.44 Recombination signal sequences.
5.4.2 Enzymatic joining of gene segments.
5.4.3 Identification of Raf-1 and Raf-2 genes.
5.4.4 Defects in Ig gene rearrangements

5.4.5 Productive and n0nproduct1\'e rearrangement
5.4.6 Allelic exclusions. 4

Generation and*antibody diversity. ° R
5.5.1 Multrple germ line V.D and ] gene Segments.

5.5.2 Combinatorial V-J and V-D-J Jo"mng
5.5.3 Junctional Flexrbllty '

5.5.4 P-addition and N-addition.
5.5.5 Association of heavy and light chéin.

Class switching among constant region genes.
5.6.1 Expression of Ig genes

5.5

5.6

a.  Differential ‘RNA" processing’ of heavy chai

primary ;ran§cr1pts
Expressioti f memnibrane of secreted Ig.

Stimultanegus, assembly and secretion cf Ig

and IgD.

d. Synthesis, assembly and secretion of Ig~
5.6.2"Regulation of Ig gene transcription.

a.” Effect of DNA rearrangement of transcription
b. Inhibition of Ig-gene expression in T-cells.

5.6.3 Antibody genes and antibody engmeermg

a.  Chimeric and hybrid monoclong! ntibodies.
b. Monoclonal antibodies constituted from Ig gen

libraries.
Autigen - Antibody Interaction
6.1 Antibody affinity and avidity.
6.2 Cross reactivity.
6.3 Agglutination reactions.
6.4 Precipitation reaction.
6.5 Complements and complement ﬁxatxon test
Major histocomptability complex.
7.1 General organization and inhertance of MHC.

7.1.1 Location and function of MHC regron@

7.1.2 MHC haplotypes.

Slabus M.Sc, Zoology -

©7.1.3 Congenic MHC mouse strains
2 MHC molecules and genes.
7.2.1 Structure of class I molecules.
72.2 Structure of class 11 molecules »
72.3 Organjzation of. class I.and Lj genes.
724 Peptxde blndlng by MHC molecules
72 2.5 Class 1l molecules. . .
- Genomic maps, of MHC genes _
"73.1 Maps.of class I MHC oo
1 32 Maps of class II MHC,
933 Maps of class IIl MHC..
Cellular distribution of MHC molecules.
] lRegulatlon of MHC expression.
¥%6. MHC and immune responsiveness.
7 MHC and diseases susceptibility. |
ntigen Processmg and Presentaltllon ]
tigen presenting ce
lShllel olt:::rllylgevrdince for the necessity of antigen process-
ing.
8.12 Cells that function in antigen. presentatlon
" Evidence for two processing and presentation pathways.
8.2.1 Endogenous antigens. The cytosolic pathways.
a. Peptlde generation by proteosomes. 2
b. Peptide transport from the cytosol to RE 1
c. Assembly of peptide with class l MHC mol-
ecules.
8.2.2 Exogenous antigens: The endocytic pathwzliy
a. Peptide generatiop. in endocytic vesicles. :
b. Transport of class 11 MHC moleculps )
ocytic vesxcles
c. Znsiemyl:ly of peptide with class 11 MHC mol-

C
,ecules. of s
|“Presentation of nonpeptide bacterial antigenes oy ?\C%}SE : Rslas \\/ )
. "L arSY =1
tokines . l ey v Y 7V \/
Froperties of cytokines. B
: General § Qture of. cytokmes | 1 4

293 “’l’unctlon of cytokmes ‘
4 Cytokmes,rela_ted diseases.
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9.4.1 Bacterial septic shock.

9.4.2 Bacterial toxic shock and similar’ dxseases

9.4.3 Lymphoid- ‘and myelond cancers.
9.4.4 Chagas 'dxseases
10. Immune system in- health and diseases’

10.1 Immure response to” mfectnous diseases.
10.1.1 Viral infections. = = ~

a. Viral neutrallzatlon by humoral antibody.
b. Cell medxated antiviral mechanism.

c:  Viral evasnon of host defence mechanisms.

10.1.2 Bacterial mfectxons
a.

mtracellular bactena
b.

10.1.3 Protozoa and dlseaSes

10.1.4 Diseases caused’ﬁby hélmlnthes
11. Vaccine A

11.1 Active and passive immuiZation.

11.2 Designing vaccines for actwe xmmumzatlon

11.3 Whole organism vaccine.

. 11.3.1 Attenuated‘viral or bacterial vaccines.
11.3.2 Inactivated viral or bacterial vaccines.

}1.4 Polysaccharide vaccines.

I1.5 Recombinant vector vaccines,

11.6 DNA vaccines. -

1.7 Synthetic peptide vaccines.

['1.8 Multivalent peptide vaccines.
2. AIDS and other immunodeficiencies
13. Autoimmunity

13.1 Organ specific autoimmune diseases.

13.2 Systemic autoimmune diseases.

13.3 Proposed mechanisms for mductxon of autoxmmunnty,

14. Cancer and immune System
1S. Transplantation immunology
16. Cgllular Energetics

16.1 Electron Transport and Oxidative Phosphorylation.

.1 Proton Motive Force.
16.1.2 Electron flow.

Imniune" responses to extra cellular and]

Bactenal evasion of host defense mechanism.

“s‘yii’a‘z}a’?w‘sa%dl’agy .

Y P

"’;!.36’~ I éShumng of electrons’ between E‘“TC ",
16.1.4Reduction potentials of electr{?n chn{iers
16.1. 5Pumping protons out of' lll ml‘t‘oc l?l ‘mhtrix.
1,6 1.6 ATP syntheses i
" a. FoFT complex and proton motive force.
b.  Inner mnochondnal membrane transporters and
? proton motnve force.
C. Regu'l“atlon 6f mitochondrial oxidation rate.
16.1.7 Chemiosmotic mechanism of ATP formatlon and
. ' related expenments
;Photosynthesus '
16.2. lPhotosyngheSls and thylokoid’ membrane
1622 Stages of’ Photosynthe515 .
16.2.3Light absorptlon and charge seperation across
‘, thylokoxd membrane.
“16.2.4 Molecular analySls of photosynthesis.
16.2.5CO, metabohsm dunng photosynfhesns

CELL & MOLECULAR BIOLOGY
“  LIST OF: PRACTICALS \1
eration of various microscopes v
Use of phase coritrast.
irUse of fluoresecene microscope and demonstratlon of nu-
tleic acid by actidin ordnge or thidium bromxde
" Use of transmission electron microscope.
’iﬁl%e‘\of bcduloeter-Stanidardization and mieasarements of
cell height, nuclear diameters and tabular giameters.
Use of occular grid- standardization and'ebuntmgléf cells
r@ieifuelét in-cross Section or épithelium.” -
Yation of bivlogical tissues and sectioning for -
Raraftin wax hls\tblogy by mlcrotome
fFre’sh-f frozen by eryostat. Co
Ultrathin sectioning by ultratome

- Carbohydrate (a)"PAS ‘method (b) Alcian blue method.
RORYStEhs (a) Mercury’ bromophenol blue method (b)
Nlnhydnn method.

'ﬁljx 51as JC'a)f"PhOSphomolyblc acid method (b) Copper
falocvnin method

22
4

X 3(\'\"

P
of
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3.4 Nucleic acid (a) Feulgen method (b) Methy! green- Pyroni
method.

Biochemical methods.

4.1 Determination of pK value of buffer.

4.2 Determination of absorption maximum of a solution.

4.3 Determination of relatxonshlp between absorption and varj
ous concentration of a solution using a colorimete;
spectrocolonmc,ter/spectrophotometer

4.4 Preparation of standard curve for protems lipids, carboh
drates and enzymes.

4.5 Determination of optimum concentranon of enzyme f
kinetic studies.

4.6 Determination of Michaelis - Menten (KM) and Vmax fq
an enzyme, by Thumer s method.

4.7 Quantitation of enzymes.

rfetilgen.

unization techniques
“*Emulsification with Freund’s reagent.

method. -
sting type of ‘emulsion.

3.1 Alum precipitates.
8.3.2 Alum hydroxide adjuvants.
ization route

4.7.1 by.end paint.techniques as examplified by alkali flntramiiscular.
and acjd. phosphatase. ntraperitioneal.

4.7.2 by substrate - left over techmque as examplified b : ntravenous.
LDH!

4.7.3 by-turn over numiber :as examphﬁed by GST

Fractination : : o

5.1 Tissue homogenization and fractionation by differenti
centrifugation for isolation of mitochondria, nuclei an
cystol-and use of marker enzymes for assessment of puri
of the components.

5.2 Fractionation of protein, RNA and: DNA and theu' Qua
fication.

Separation techniques
6.1 Separation of proteins and DNA by, aganosoelectrophoresn
6.2 Separation of" protems and-isoenzymes on SDS-PAGE an

Bleeding from ear.
2 Retro-orbital.

lyophlllzatlon

/
PAGE. sglation of T and B cells from sensitized animals \
6.3 Electroeluting of proteins DNA/RNA.from;electrophoret : P ‘§p]een Re
gels. 2 From. lymph nodes. vy e
6.4 Separation of amino acids by paper chromatography i

6.5 Separation of phospholipids by. TLC. :
6.6 Separation of haemoglobin by column chromatography
Chromosomal techniques

7.1 Preparation of salivary gland chromosomes from Drosophil;

i’ of anhbodles and antigens

‘ h;lronomous larva and stain witly aﬁetocamii

dmg schedules and collectlon of blood

SYUBSISIAS e 25108y«

erea

/gcetoorcm/

*2 Preparanon of mammalian chromosemes: from bone mar-
- row or testis and stain with Giemsa stain.

|
|

8.1.1 Preparation of emulsions with’ syringe mé&thod!*
8:1.2 Preparation of emulsion with double hubbed needle

Abisorption of soluble proteins on insoluble colloidal carrier.

“,mrﬁ&h man blood-rosette formation with sheeP RBC. t'e

Zatlon of antlbodles an antigenic protems using

Y’
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W and anrose S.B. Ppncxples af, GeneMampulatxon
8 @ltion to genetlc engmeermg Blackwell Sc:entlﬁc

€.+ University of Rajasthan,

v 13.2 Immunoadsorption. . - :
- 13.3 Dissociation of absorbed material from mmunoadsorbents

lica London, 1989.
14. Quantitatjon. of antibodies . . c‘a‘_ . - BlOlogy’
\ Wisden W. Advanced Molec
14.1 Percipitation techniques. Sokd 5 R.M. and Wis

1999.

1 Viva Books Pvt. Ltd. New Delhi:

14.2 Immunodiffusion method. Conmse Reference i 1999
9 i In“nungeleC[rézhor?eSis method. - asque, C. E. A Manual ?lf Il\?b»o/rgle'lyl experience

I3. Immunoassays: RIA, ELISA logy Umversal Book Sta e

o logy and Biotechnology, A ‘compre-
16. Permanent slides (for spotting) : Thymus, lymph nodes, spleen, | ‘eyers RAk llzlof:;zl:ll;r lzlxgHgg'UbHShers e NewYork 1605,
bone marrow, types of cells (squamous;. cuboidal, columnar . ive desk Re

S. L., Matsudaira P, Baltimore D.
epitheial cells, blood cells, nerve cells, muscle:cells; connéctive : --1Sh H, 1?§ri;\/[/?)le%:iﬁgsgll Biology WH freeman and Com-
tissues of various types, adipose tissues, mitotic & meidtic chiro- - d-Darne 5

00. .
mosomes and their different phases -cancer: cellsiofVarxc)us types : R(i::tvlg?iril() Izoand De Robems Jr E. M F., Cell and Mo-

etc.) llar Biology. K. M. Varghese Cop. Bombay, 1998. o
SCHEME OF PRACTICAL EXAMINATION ms RLP. Knowler J.T, and Leader D.P. The Blfgggmls i
Duration: S Hrs. . Max. Marks: 100 Nucleic Acids. Chapman and Hall, Ifon lonr B:ology and
I Exercise on Microtomy/ Crysotat/ Ultramlcrotome Sectioning | er JJM. and Gmgold 'E.B. Molecula N elbt
e 10 technology Purnima Educational Book Agency, ew
2. Exercise on Cytochemistry. S <100, Watson
3. Exercise on biochemical estimation. - 10 berts B, Bray D LerS, J, Ratf, M, Rolbegtsplll(bl?:&mga Inc.
4. Ecercise on Differential Centnfugatxon/ chromatography/ : 5¢ “Molecular Biology of the Cell. Garlan ’
electrophoresis. R T B O S ) v York, 1994. -
5. Exercise on immunology. 10 hzvk B. R. and Pasternak 1.1. Molecular %?\;ZChnAOSlgAgyPI;:SnS
6. Exercise on chromosomal preparation. 10 les and Applications of Recombinant
7. Identification and comment (Spots-five, 4 marls each 20 hington, 1998.
8. Viva - voce > 10 Irover S.R. Hyams JS., Jones S. Shephard EA}QE;r}]d White
9. Record e 10 ‘From genes to cells Wlley -liss, New York,

érE.L. From genes to clones Intfoduction to gene tech-

CELL & MOLECULAR BIOLOGY:" - ogy,. Purnima Educatlon7 Book Agency, New Delhi. VCH
S uggested Reading Materials : ' fers, New York 198
Micklos D.A. and Freyer G. A. DNA science A ﬁrst c urse in
recombinant DNA Technology. Carolina Blologlcal supply compo
and Cold Spring Harbour Laboratoy Press, Burlington , North
corolinag, 1990,
Lucent Micklos D.A. and Freyer G. A. DNA science A first
course in recombinantDNA Techanolc-gy Carolina, Biological
suphly compo and Cold Spring Harbour Lal:oratoy Press,
Burlington, North Corolina, 1990B, Genes VII. Oxford Umver-

" sity Press, Oxford, 2000.

997.
]wvell soience, Inc. Massachusetts \
ese A. C Cell Physnology, WB. Saunders Co., Phlladelphla

.‘9.;9 K

Ty ;
erg E.C., Walker G.C. and Siede, W. 19)9l\éA Repair an
enesis}- ASM - Press Wadbmgton DC, 1

®
Q
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19. Karp G. Cell and Molecular Bio-logy. C ts and Syllabus MTSC' Zoology
mzlr—xpts John Wiley and Sons. [ml; Nf‘?fv Yoc;r;z:elpg)ggan experi- tion number 1 will ‘be compulsory and will have 20 very
20. Malacinski G.M. and Freifelder D. Essentials of Molecular fort answer question of 1 1-nark eafch
Biology Jones and Bartlett Publishers Boston, 1999 estion numbers 2 and 3 will consist of only short answer type
21. Cooper, G.M. The cell A molecular approach ASM Press, »l”tions with 4 subdivnsions. of 5 marks each. There will be
" Washington DC, 2000. "mal choice in these questions.
22. Shelve P. and Blanch DEW, Céll and Molecular Blolog/ John § estlon numbers 4 and 5 will be long answer type questions
Wiley and Sons Inc., New Yark, 1994 ~mtemal choice.
23. Damell, J.L. Lodish, H. and’ Balnmore D. Molecular Cell Bi- § ‘t‘ﬁry/Dl.scovenes.
ology, Scientific American BooKs Tric. New*\}‘ k. heories of development.
24. Watson, J.D., Hopkins, N.H. Roberts, T.W Steitz, J.A. and Weiner § undamental Problems of Developmental Biology.
AM. Molecular Biology of the Gerie. The Benjamin/Cumings Scope and application of Developmental Biology.
Pub. Co. Inc. California : ms of reproduction. . . _
25. Gardner, EJ. Simons, MJ. and ‘Snustad, D.P. Principles of Ge- *Asexual; Sexual; reproductive habits and breeding cycles
netics. John Wiley & Sons Inc. New York : in Vertebrates. . ‘
26. Voet, D. and Voet, J.G" onchemlstry John Wiley & Sons Inc - Types of reproductive cycles in mammals. :
New York. ‘ ation and its control.
27. Zubay, G.L. Parson, W.W. and Vance, D. E. P'lrincipl'es of Bio- 'I"f‘d“f‘?d br egdmg in fish and frog, \\
chemistry. Wm.C. Brown Publishers, Oxford, England. o ;
28. Goldsby, RA. Kindt, T.J. afid Osbom; % A. Kubyglmmunology, : fferentiation and growth of oocytes.
W.H. Free- I man & Co. New York. ‘ rganization of egg.
29. Abbas. A.K. Lichtman, AR, and Pahes, J.S. Molecular Immu- ytoplasm and egg cortex
nology, W.B. Saunders & Co., London : 1gm of polarity and symmetry in eggs
30. Cruse. J.M. and Lewis, RE. Atlas of Immunology, CRC
Press,New York. ’
31. Talwar, G.P. and Gupta. S.K A Handbook of Practical and Clini-
cal Immunology. Vol.I & II. Vikas Publishing House Pvt. Ltd., Itrastructure; biochemistry and types of sperms
New Delhi. '
32. Dabre, D.D. Introduction to Practical Molecular onlqu, John
Wiley & Sons Inc; New York. iological role of feml}zapf)n . ,?ﬁ
ak ic requirements of fertilization. f\ a)
3. DEVELOPMENTAL BI‘L‘G’Y i ognition between male and female gametes. . ctret (Ac’d
IAcrosome reaction of sperm. AN of Raies
PAPER-V: CONCEPTS OF EMBRYOLOGY @ortical reaction of egg. D“\!M ,c\.gx‘g‘? '
Duration : 3 Hrs. Max. Marks : 100 - Periods : 90 " A |

Note:- The theory paper of M.Sc. Final (Zoology). will have the
~ . Afoilowing pattern.

Question paper will have 5 (five) questions in all, having-equal

perm penetration int0 egg.
revention of polyspermy.

@chemlstry of fertilization.
y and viability of Sperms and ova.

marks. @

ctivation of egg metabolism. - : é7/
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6.11 Activation of gamete metabollsm -early and late responses

6.12 Parthenogenesis.

6.13 Artificial insemination.

6.14 Fusion of genetic material in mammals.
6.15 Fertilization in vitro.

6.16 Cultivation and re implantation and significance of thisj

technique.
6.17 Control of human fertility.
6.18 Birth control.
6.19 Contraception.
6.19.1 Natural.
6.19.2 Barrier or mechanical contraceptlves
6.19.3 Method of* contraceptlon in human beings.
6.20 Artificial insemination in cattle.

6.22 Cryopreservation of human embryos.

6.23 Gamete intra-fallopion transfer (GIFT).
7. Cleavage:

7.1 Role of nucleus.

egg and their role during cleavages
7.3 Characteristics and mechanism of cleavages.

germ layers and the basic body plan).

8.1.1 Coelenterate.

8.1.2 Ctenophora.

8.1.3 Platyhelmenthes.

8.1.4 Annelida.

8.1.5 Mollusca.

8.1.6 Echinodermata.

8.1.7 Insecta.

Chordates (frog, chick and mammals).

t
L3
o

w
LUV I O]

malian development.
9. Morphogenetic cell movements.

6.21 Test tube baby;-its advantages and disadvantages.
7.2 Problem of DNA synthesis; energy requirements; biochemi-:
cal changes; distribution of morphogenetic substances of}

8. Early embryonic development in selected non-éhérd'atels"'hndi
chordates (with particular reference to the type of eggs; pattern’
of cleavages; blastulation; gastrulation; establlshmen. of three

Determination of embryonic axes and c¢ll lineage in mam-

Syllabus M.Sc. Zoology *
issociation and reaggregation of cells.

Selective affinities of cells during development. |
maps.

mbryos of

10.1.1 Amphioxus.

¥ 10.1.2 Fishes.

=10.1.3 Amphibian.

10.1.4 Birds.

rulation in Vertebrates.

‘Mechanism of neural tubes fonnatlon. '
Segregation of mesodermal and endodermal organ rudi-

imination : ‘

4" Concepts of prospective fates, potencies; progressive deter-

* mination and differentiation mosaic and regulative eggs-a
problem of determination.

striction of potencies in the germinal layers of amphibians

irds; cytoplasmic determination of germ cells in nema-
, drosophila and frog.

and tissue interactions in development.

Pimary embryonic induction.

ature and regional specificity of induction.

fethods of study and analysis of the phénomenon of neu-

induction.

erogeneous inductors.

8.2Evocation and Individuation. )

ompetence Wﬂ%

echanism and theories of induction. “ rar (Aca(})
Secondary and tertiary inductors. Dy. Reg! fRa'lasm n
[4:8.1 Concept of organizer. Un\\’e"s“‘

14-8.3 Trans determination in insect germmal discs.
8.4FEctodermal and mesodermal interactions in the
; -(norphogenes:s of limbs in venebrz‘ites
ole of apical ridge.

eractlons in the morphogenesis an

-'matlon
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Origin and development of nerve cells and nerve fibres, compu

ter analysis of cellular interactions.
Gradients: ’

17.1 The concepts; child’s hypothesis.

17.2 Metabolic differences in embryonic cell.

17.3 Biochemical gradients in sea-urchin eggs and their

morphogenetic importance.
Morphogenetic fields.
18.1 The concepts; nature and temporal character of fields.
18.2 Progressive determination within a field.
Segmentation of vertebrate embryo.
Development of ectodermal organs.
20.1 Brain.
20.2 Neural crest and its derivatives.
20.3 Skin.
20.4 Scale and feather.
Development of mesodermal organs.
21.]1 Heart.
21.2 Kidney.
21.3 Gonads.
21.4 Reproductive duets.
Development of endodermal organs.
22.1 Liver. '
22.2 Pancreas.
22.3 Thymus.
Differentiation :
23.1 Definition and biochemical basis of differentiation.

23.2 Structural and biochemical changes during differentiation

of.
23.2.1 Muscle.
23.2.2Cartilage.
23.2.3Pigment cells.
2324 Lens
23.2.5Fibres.
23.2.6 Mammalian erythroid cells
23.2.7Epidermis.
23.3 Concept of stem cells and establishment of ti
cell lines.

@Jeciﬁc

4

TV A

'Syllabus M.Se. Zoology +

&1l division and cytodifferentiation.
3°5'Stability of differentiated state of cells.
Chemical control of differentiation.
o7 Influence of animalizing and vegetalizing agents on sea
“urchin. ' :
:8 De-differentiation; modulation and metaplasia.

evelopment of the immune system.

ell, tissue and organ culture.

.| Basic requirements.

Design of the laboratory.

Balanced salt solution.

‘Use of antibiotics.

ulture media. , o
Methods of preparation of cell, tissue and organ for culti-
“vation in vitro. o

' Contribution of culture studies in develd‘pme.ntal biology.

3. DEVELOPMENTAL BIOLOGY
APER-VI: GENES AND DEVELOPMENT

n : 3 Hrs. Max. Marks : 100 Periods : 90
e theory paper of M.Sc. Final (Zoology) will have the
gwing pattern.

Stion paper will have 5 (five) questions in all, having equal

Stion number | will be compulsory and will have 20 very
ort- answer question of 1 mark each.

iestion numbers 2 and 3 will consist of only short answer type
Stions with 4 subdivisions of 5 marks each. There will be
al choice in these questions.

tion numbers 4 and 5 will be long answer type questionsD‘J.
Hianternal choice ) ‘
.of cell surface in morphogenesis.
RAttern formation.

P e,
z

42.1.1 General and theoretical aspects of pattern formation.
‘ 1.2 Polarity. '
2413 Apical dominance. ‘
4 Positional infarmatinn R
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3.1

w
)

4.1

3 ol
Role of nucleus and cytoplasm in development

4.2

43
44

Genetic interaction in cell dlﬁ’erentlatlcm
Genetic control of development.

6.1

6.2

6.3
6.4
6.5
6.6
6.7

Function of genes durmg development transgenic cells and or-J
ganisms.

Gene interactions in development: Gene action; Homeobox.
Differential gene function during development.

9.1 Changing patterns of tissue specificity of protein synthesis.:
9.2 Embryonic, fetal and adult hemoglobm . '
9.3 Differential RNA synthesis.

Gene mutations affecting programmed cell death.
Homeotic mutations.

1.1 Bombyx mori.

I
I

P4 Relationship of developmental biology with genetics and

I1'5 Ontogeny and phylogeny. _
I'1.6 Morphological recapitulation of phylogeny in_ontogeny.

9

~

.

[
i

Syllabus M.S¢. Zoology

2115 Pattem formation in limb development in vertebrate _ ‘

2.1.6 Feather pattern in birds and wmg pattern in insects rea cycle in vertebrate phylogeny and ontogeny.

2.1.7 Importance of retinoic acid in pattern formation i tboreal salamanders and frogs without tadpoles-
amphibia and birds. heterochrony and morphological adaptation.

Nuclear transplantation in amphibians and mammals. ‘”

Cloning.

Pleuripotency of somatic cells. echanism of amphibian hetro-chrony.

5dermal mesodermal interactions in ‘the morp‘hogeneSiS of
Molecular exchange between cytoplasm and nucleus vertebrate.

Nuclear control of morphogenesns i he role of apical ridge. _
Nuclear transplantation between specles* Specification of the anterior-posterior limb axis.
Prevention of chromosomal dxmmut,lon in tl;g germ cellso 0X genes.

Ascaris by cytoplasmic detexmmants. . Polarizing zones.

' e of cell death in morphogenesis.
sDevelopment of the terapod limb. t‘
’:_’C\“e“ death in formation of digits and joints. |

Cheon

At transcriptional level.
At translational level. i L th:
Post-translational control. | ynamics of populatiOn growth.
Epigenetic modification of proteins.
Determination of embryonig-axis.> ¢ - £ Differential growth.
Segmentation of larval body.

Homeotic genes. (Senescence).

ellular basis of ageing.

4aximum life span and life expectancy. .

Oxidative damage.

fditochondrial genome damage.

yenetic basis of ageing.

Felomere shortening.

Theories of ageing.

;geing of cells in vitro.

“nmental regulation of animal development.

Abnormal growth (Teratomas).

“Teratology-types of abnormalities.

' Genetlc effects (pleiotropism, phenocopies, canallzatxon and i
bOrn errors in metabolism). ‘ DY
vironmental effects. l N
atogemc agents (drugs nutritional deﬂcnepcxes injec-

Bithorax locus in Drosophila.
Anteprnapedia locus in Drosophila.

evolution.
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16.6 Retinoic acid as a teratogen.
16.7 Alcohol as a teratogen.

molting and metamorph051s
16.8 General mechanisms and mode of action of teratogen

Heteromorphosis.

agents: geI0- Autotomy.
17. Embryological considerations in teratologv 1 Regeneration in vertebrates with spemal reference to
o o, Moaning niorphological and histological study of’ thls phenomenon
19. Malignancy:

19.1 General characteristics and properties of cancer cells if
cluding structural and metabolic alterations in these cell
19.2 Metaplasia and carcinogenic agents.
20. Embryonic adaptations:
20.1 Cleidoic eggs.
20.2 Development, structure and physiology of extra-embryoni
membranes in amniotes. )
20.3 Development, structure and physiology of placenta i
Eutherian mammals.
21. Embryonic nutrition.
21.1 Yolk utilization by embryos of invertebrates and vertebrate
21.2 Fetal nutrition_in mammals.
21.3 Placental physiology.
22. Metamorphosis:
22.1 Larval forms of non-chordates and chordates and the
morphological transformation to adult form.
22.2 Morphogenetic changes during metamorphosis in insects]
and their hormonal control.
22.3 Morphological, biochemical and physiological changes;
during metamorphosis in amphibians and their hormonalg
control.
23. Regeneration:
23.1 Definition; characteristic of regeneration and its compari-
son with ontogenetic development.
23.2 Distribution of regenerative ability in animal kingdom.
23.3 Forms and patterns of regenération, .
23.4 Morphollaxis.
23.5 Epimorphosis.
- 23.6 Regeneration in Hydra.
23.7 Regeneration in Planaria.

23.11.1 Tail regeneration. |

23.11.2 Limb regeneration. .

" 23.11.3 Wolffian lens regeneration.

12 Sources of cells for regeneration.

Dedifferentiation.

Wound healing.

Role of wound epidermis and the epldermal cap.
Blastula morphogenesis. :

Distal transformation.

Role of nerves and hormones. | .
Pattern formation in blastula by retinoic acid-
! proximalization.

20 Homeotic transformation of tails into limbs.

Loss of regenerative ability in anuran larvae and adults

regeneration in mammals.
Hods of preparation and utility of normal tables of embry-

iled study of early embryonic development of a fish, an am-
an, chick and a mammal through preserved materials; whole

ts and serial sections.

of morphogenesis and histogenesis of some' selected or-
“as limb, heart, eye, brain, etc. during embryonic and/

deVelOpmentv-of vertebrates through preserved materi- ©

whble mounts and- sections. | D?‘;\\
Hdy*o morphologlcal and histological developments during{}

d imib regeneration in any amphlblan @




it.  Question numbers 2 and 3 will consist of only short answer typ
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4. Study of metamorphosis and its endocrine control in an ins Stton numbers 4 end 5 will be long answer fype questions

and an ampbhibian.

Hypophysectomy in a living frog or tead.

Mierescopic study of sperms and ova of frog after appropri

staining.

7. Simple experiments on frog or toad embryos such as cultivati io
of parts of embryos in vitro, parabiosis transplantation, impla
tation, etc. :

8. Microtomy of vertebrate embryos and larvae.

9. Alizarine and victoria blue preparation of a late chick embry¢
mammalian foetus/a frog or toad tadpole. |

10. Study of oestrous cycles in a rodent.

. Simple experiments on chick embryos such as cultivation
carly embryos in vitro by ring technique, intrablastodermic an]
chorio-allantoic grafting, demonstration of morphogenetic move
ment and metabolic gradients, study of cell-death in limbs ¢
chick embryos, influence of teratogenic agents(s) on erbryoni
development, etc, |

2. Simple exercise on preparation of glass instruments; fine agd
film stained with vital dyes; culture media such as embryo exj
tract, Plasma clot, etc.

13. Identification and separation .of free aminoracids in embryon
and larval tissues and organs by paper chromatography.

[4. Simple exercises on in vitro cultivatici of embryonic tissue
and organs by suitable techniques. .

Scheme of Practical Exam.

on al‘background scope and status of endocrinology. 2
g’ drine glands: an overview. 1
Smxcal nature of hormones. 2
hahism of action of hormones. 4
af the following major endocrine glands of vertebrates:
ituitary: General, developmental and comparative
Htomy; functional cytology of the pituitary gland of
mmalian and sub- mammalian_ vertebrates; adenohy-
&physeal hormones, their chemistry and physiology,
romatophore regulation amcng vertebrates
Surohormonal peptides; their chemistry. an,d phyletic
istribution; formation, storage, release and transport of
eurohypohyseal principles; effects of hypophysectomy. 8
yroid: General, developmental and comparat;ve anatomy;
Volution of thyroidal function, blochemlstry, biological
dkiens of thyroid hormones and their inter- reldtionship with
ther endocrine secretions; effects of thyroidectomy;
citonin: its chemistry and physiology. 5
arathyroid: General, developmental and comparative
fratomy; biochemistry and physiology of the parathyroid
formone; effects of parathyroidectomy. 5
ncreatic Islets: General, developmental and compara-
e anatomy; biochemistry and physiology of insulin and
cagon; effects of pancreactomy. 4
renal : General, developmental and comparative
Shatomy; chromaffin tissue, biochemistry and physiology
JBrcatecholamines; the sympathetico-chromaffin complex;
Sroidogenic tissue : structure and nomenclature of steroid
jormones; biochemistry and physiology of adrenal ster-
ds; effects of adrenalectomy. | 8
neal : General, developmental and comparatﬁive anatomy;
chemistry and physiology of the pineal principles. 4
male reproductive system : Comparative anatomy and
gy of the mammalian and sub-mamimalian ovary and
sory structures ovarian liormones and théir functions.

4 @ "

.ON W

4. ENDOCRINOLOGY

PAPER-V: ENDOCRINE GLANDS

Duration : 3 Hrs. Max. Marks : 100 Periods : 9
Note:- The theory paper of M.Sc. Final (Zoology) will have th
following pattern.
Question paper will have 5 (five) questions :n all, having equal markg
i Question number 1 will be compulsory and will have 20 ve
short answer question of | mark each.

questions with 4 subdivisions of 5 marks each. There will b
Internal choice in these questions.

VY-
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7. The male reproductive system : Comparative anatomy an dlng seasons in vertebrates, evolution of viviparity, in-
physiology of the mammalian and sub-mammalian testis ang¥ : fspawning in fish and frog. 6
secondary sex accessory structures, testicular hormones and thei mones and reproductive behaviour. 3
functions, semen and its biochemistry. I jonal aspects of chemical, mechanical and surgical and

8. The hypothalama-hypophyseal-gonadal relationship. : ologlcal control of male fertility in laboratory mammals

9. Biology of spermatozoa and ovum : Structure, developme “human. , 12
and function. al aspects of chemical, mechanical, surglcal and immu-

10. Endocrinology of fertilization, implantation, delayed implan¥ cal control of female fertility in laboratory mammals and
tation, parturition and lactation. . ‘ 12

1. Placenta as an endocrine tissue; foeto-placental unit. nones : Control of fertility in insects. 3

12. Hormonal control of sex differentiation and sex determmano Aolandins : Types, chemistry, mechanrsm of action and

ffects on mammalian.reproduction. 6

13. Assisted reproductive technology '(ART) Qnal imbalance and major endocrine diseases 20

4. ENDOCRINOLOGY .. -
PAPER-VI: REGULATORY. ASPECIE& :
Duration : 3 Hrs. Max. Marks : 100- - Pemods : 9

Note:- The theory paper of M.Sc. Final (Zoology)uwxll have thej

2

ddison’s disease.
following pattern. ushing’s syndrome.

Question paper will have § (five) questrons in-all;, havmg equalf
marks. '
Question number | will be compulsory and will have 20 ve ‘
short answer question of 1 mark each. enorrhoea.

Question numbers 2 and 3 will consist of only short answer typej abetes mellitus.
questions with 4 subdivisions of 5-'marks.each. There will b efa
internal choice in these questions. 3
Question numbers 4 and 5 will be long answer type questrons
with internal choice. :
Vertebrate neuroendocrmology U,Jtrastructure and functlon
of the neuro-secretory cell, hypothalamo-hypopyseal . relation-{
ship, hypothalamus in relation to higher nervous centres other:
neurosecretory systems in vertebrates, the urophysis, the;
subcommissural organ and the pineal complex. 10
Invertebrate neuroendocrinology: Anatomy and physiology of}
the endocrine and neuro-endocrine systems of Annelida,
Arthropoda and Mollusca. 10}
Endocrine integration: Diffuse effects of hormones: neoplastic
growth; migration in birds and fishes; bird plumage; hiberna-
tion; osmoregulation; blood pressure regulation. 10

Ecbpical study of various endocrine glands of representa-
‘ertebrates through mrcrotechmcal procedure

|
eque
al procedures: castration, ovariectomy, adrenalectomy,
Bectomy and hypophysectomy.

Zondek pregnancy test.
1 estimations of cholesterol and ascorbic acid con-

fissue; glycogen content in uterine tissue; fruc-
' n " male. sex accessory glands.

X1

s for estrogens, androgens and antrestrogens thgg e

N
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Krishna A. and Haldar C: Comparative’ Endocrinology

7. Sperm count and motility. production. Narosa Publishing House, New Delhi, 1999.
8. Study of the sex chromatin. as J .A., Endocrine Methods. Academic Press, New York,
9. Effects of epinephrine on chromatophores in fish.
10. Study of microscopic slides of endocrine and related structures : s, C. and EwingL.L. Cell and ‘Molécular Biology of
: Oxford University Press; New York ¥993,
SCHEME OF PRACTICAL EXAMINATION and Lightman S. Endocrinology Oxford University Press
AND DISTRIBUTION OF MARKS: 1997.
Duration : § Hrs. Max. Marks :10 ~ M.E., Endocrinology. Prentice Hall Internatronal Inc.
1. Dissection or surgical procedure. i 1 sey, 2000. |
2. Exercise on bioassay or hormone administration effects. | ¢, Publishers Ltd, 2001, |
3. Quantitative estimation of glycogen/cholesterol/ascorbic acrd/
fructose in a given endocrine tissue. 128 5. ENTOMOLOGY
4. Exercise on sperm count/vaginal cvcle/effect of epinephrine on
ot Chromato‘;hres_ pinep R-V : MORPHOLOGY AND PHYSIOLOGY
5. Microtomy. , Hrs. Max. Marks : 100 Periods : 90
6. ldentification and comments on the spots (I to 8)
‘ 7. Viva-voce. L o %1 eory paper of M.Sc. Final (Zoology) will have the
/ 8. Class record. T 0 ing pattern.
Total ‘

ENDOCRINOLOGY BOOKS RECOMMENDED:
1

I 3n paper will have 5 (five) questions in all 'ﬁ%v?ng equa'l
Hofs) number 1 will be compulsory and will have 50 very
swer question of 1 mark each.

numbers 2 and 3 will consist of only short answer type
oS with 4 subdivisions of 5 marks each. There will be
Behoice in these questions. ) .
siv'numbers. 4 and 5 will be long answer type questions
ernal choice.

ent Structure, composition and functrons biochemis-

Gorbman, A. and Bern, H.A. A Text Book of Comparative
Endocrinology, John Wiley and Sons Inc., New York, 1962 (In-
dian Edition- Wilei Eastern Pvt. Ltd., New Delhi, 1974.)
Tumer, C.D.: General Endocrinology’/t#¥, 13: Saunders and Co.
Philadelphia, 1974. Toppan Co. Pvt. Ltd., Singapore, 1974. ,
Nalbandov, AS.: Reproductive Physrology. W. H. Freeman and
Co., New York, 1964. Indian Edition Taraporevala & Sons Pvt.
Ltd., Bombay, 1970).

Nieschlag E. and Bchre H.M. TestorteroneAction-Deficiency-
Sub- stitution. Springer-Verlag Berl in, 1996.

Nicschlag E. Habenicht UP. and Nieschlagss. Spermatogenesis- .
Fertilization-Contraception Springer-Verlag, Berlin, 1992.
Wilson J.D. and Foster D.W. Williams Text Book of
Endocrinology W.B. Saunders Co., Philadelphia, 1992. Burger
H. and Dkrester D. The testis. Raven Press, New York. 1989;
Negro-Vilar, A. Isidori A, Paulson J. Abdelmassih R. and tastro,

Sy system Structure of respiratory organs and physj-
PP Andrology and Human Reproduction; Raven PI'CSS%
S

76

York. 1988.

Dy
Uny

Y
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iof insects.

éct of physical factors.

fro and interspecific relations.
pulation dynamics.

3t-plant insect interactions.
i“z\?{ liemical adaptations to environmental stress (Metamor-
osis; Diapause, polymorphism etc.)

~of pest. How and why insects have become pests?
,ory, damage caused and control of maJor“)ests of :

Sh crops e.g. sugarcane, tobacco, and mustard.

eal crops e.g. wheat, paddy, millet, malz.e sorghum,

ology. Adaptations for aquatic respiration.

7. Excretory system: Structure of excretory organs and physxol
ogy of excretion.

8. Nervous system: Morphology and physiology.
. 9. Neuroendocrine system: Morphology and physiology.
10. Sense organs: Mechanoreceptors, Chemoreceptors audito

organs, sound and light producing organs, visual organs and
physiology of vision.

11. Reproductive systems: Structure and physiology.
12. Embryology: Structure of egg, embryonic .anc post-embryoni
development types of larvae, pupae and metamorphosis, role of

endocrine in growth and development, diapause viviparity and
parthenogenesis.

S. ENTOMOLOGY

PAPER-VI: SYSTEMATICS, ECOLOGY ole of WHO and UNICEF. Insect borne diseases. (A
AND APPLIED ENTOMOLOGY

Duration : 3 Hrs. Max. Marks : 100 Periods : 90

Stsof végetables fruits and oil seed crOps
ISh fibre Crops e.g. cotton sunnhemp etc.

Note:- The theory -paper of M.Sc. Final (Zoologv) will have the
following pattern.

Question paper will have 5 (five) questions ia. all having equal
marks.

i.  Question number | will be compulsory and will have 20 very
short answer question of | mark each.

il Questlon numbers 2 and 3 will consist of only short answer- type
questions with 4 subdivisions of 5 marks. each.. There will be §
internal choice in these questions.

iii.  Question numbers 4 and 5 will be ]ong answer . type questions §
with internal choice. '

gsical control.
mical control.

?levance in insect pest control.
and mode of action of insecticides. ; 12 V’
Targanic insecticides.

3 CIlC}Ci.GS of plant origin. | M/‘a&)
3 ic pyrethroids. KP’C )
stgrowth regulatory compounds. - k888 Y ath
‘ial insecticides

I. Classification of insects up to orders and suborders, basis and §
short history of classification. Introduction ta primitive insects. |
2. Detailed classification of important and selected super families,
and families of the following orders. Orthoptera, Isoptera,
Hemiptera, Coleoptera, Lepidoptera, Diptera and Hymenoptera.
3. Social life in Isoptera and Hymenoptera.
& 4. Life cycle of Locusts and Aphids. _
e 5. Origin and Evolution of insects with special reference to fossil
: insects; causes of success of insects.

Y

"ts and fumxgatlon _
Fand 11 generation of insecticides. 2 o

r +8

-

ey .
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15.
16.

List of Practicals :
l.

"Museum study for 1dent1ﬂcatxon of insects of different orders.

(OS]

6.

Syl]abus M.Se. Zoology *
12.1 A brief idea of appliancés used for application of insecti ‘

cides, hazards involved and safe handling of insecticides®
N

12.2 Development of resistance in insects to insecticides.

12.3 Insecticide synergists and antagonists.

12.4 Insecticide formulations and application technology.

12.5 Dynamics of environmental pollution.

12.6 Pesticides: their impact on wildlife and human healths
(bioaccumulation, biomagnification, biodegradation)

12.7 Microbial and environmental degradation of pesticides. 2]

Forensic entomology with special reference to-man .and wildlife?

Beneficial insects: Silk worm, honeybee and lac insect and in-!

dustries related to them.

Role of genetics in vector control.

Social insects, social organization, caste differentiation.

inéecticides : Bioassay methods.
repared slides.
mounts of insects.

seasonal abundance of crop—pest in.nearby area.

. ) . . . . fhonstration of blologlcal control usmg Coccinella or
Field trips for collection and preservation of insects of various :

Muses 3 _.ormones in_metamorphosis (Ligature experiment with
Jarvae) i
yyantennal grooming in cockroach.

ihe blood cells in msects

Dissection-

(a) Cockroach: Digestive, nervous, circulatory, reproductive
systems and neuroendocrine complex.

(b) Grasshopper losis and polytv.ne chromosomes in | insects.
tation in the grains.
(c) Honeybee: Digestive and nervous system. +the insects 1r;fes lonflr " l’gurm o any other insect.
(d) White grubs: Nervous system. }he food pre erence oI fribo Y
(e) Housefly | .SCHEME OF ENTOMOLOGY

Permanent preparations-

(a) Different types of mouthparts, antennae, legs and wings.
(b) Sting apparatus of honeybee.

(c) Pollen basket of honeybee.

PRACTICAL EXAMINATION:
qu Marks: 100

15 (1243) @Qf \
(d) Tympanum and spiracle of grasshopper. ctxon/Permanent preparation. 5(4+1) e kf\t’?&"
(e) Whole mounts (wm.) of various small insects. 6f Four insects (A to D) using taxonomic keys 16 R %'\‘5 0{13335
Familiatity with techniques of apphances used for the appli- cology/Physiology/Behaviour/Bioassay. 10‘)“4’“\'2‘5\&‘;\\?\3&
cation of insecticides- wea 10 Y 3 \n/
(a) Sprayers including hand sprayers. ~spots 1 to 8. 24 -
(b) Dusters. AR 10 7
Knowledge of rearing insects and maintaining ingeetary- 10 -




NPT

oy ylla"bus 178 Sc. Zoology -

* University of Rajasthan

RECOMMENDED BOOKS: ENTOMOLOGY: Fineial and Applied entmology. Harper and Row.
I~ Chapman R.F. The Insects: Structure and Functions, Cambndg e “1960 (Indian Repint.: Oxford and IBH Publishing
Low Price, Edition, 1998.
2. Imms. A.D.: A General Text book Entomology. Methuen and
Co.: London. 1957 (Low priced reprint; English Language Bcok’
London, 1972.) .
Imms. A.D. : Recent Advances in entomology. Churchili. Lon
don. 1931. T
4. Metcalf. C.L. and Flint. W.P.: Destructive and U 'efu] Insects g, ected Chem’°a1 methods Academlc press, New York
Mcgraw Hill Book Co. New York. 1962 (Indxan ; p’nnt Tatas
Mcgraw-Hill Publ. Co.: New Delhi). o
5. Pruthi. H.S.: Text book of Agricutural entomology Indlan coun:
cil of Agricultural Research, New Delhi. 1969, =
6. Wigglesworth. VB.: The Principles of Insect Physnology. Methuen}§
and Co. London. 1972 (Low Priced text reprint: English Lan-
guage Book Society London. 1972)
7. Roeder. K.D.: [nsect Physiology. John Wiley and Sons Inc. New
York. 1953. ]
8. Snodgrass. R.E.: Principles of Insect Morphology. McGraw-Hill]
Co. New York. 1953 (Indian Reprmt Tatz'McGraw-Hill Publ.}
Co. New Delhi. 1971. »
9. Mani. M.S.: General Entomology. Oxford and IBH. Publ. Co.
New Delhi. 1968. !
10. Mani M.S.: Modern Classification of Insects. Satish Book En

jUS]

.K., KK Anantknshnan TN. and David, B.V.: Gen-
applied entomology. Tata McGraw Hill Publishing
imited, Delhi, 1976.

G.S.and Arora, Ramesh. Prmcnples of insect. Pest
Ement, National Agricultural Technology Information
tudhiana, 1976.

¥ hok and Nigam, P.M.: Economic and applied Ento-
Emkay Publication, Post Box No. 9410, B-19, East
agar, Delhi-110051.

NVIRONMENTAL BIOLOGY

}-V: ENVIRONMENTAL SCIENCE,
OGICAL PRINCIPLE, WILDLIFE

terprise, Agra. 1974. ] CONSERVATION BIOLOGY o

I'1. Borror. D.J. and Delong. D.M.: An Inzoduction to the Study of 24 Max. Marks : 100 | Periods : 90
Insects. Constable and Co. London/Holt. Rinehart ané Winston. tory paper of M.Sc. Final (Zoology) will have the
New York. 1954. ttern

12, Essig.E.Q. College Entomology. MacMillar Co. New York. 1942, thaper will have 5 (five) questions ini all having equal

13. Fox, R.M. and Fox, J.W.: Introduction to comparative Entomol-
ogy, Rivehold Puse, Corp. New York, 1964 (Indian Reprint: umber | will be compulsory and will have 20 very
Affliated East West press, Pvt.Ltd., New Delhi. ;question of 1 mark each.

14, Frost, S.W. Insert Life and Insert Natural History dover Puse. umbe‘rs 2 and 3 wm consist of only short answer ty

2 Inc. New York, 1969. N

I5. Lefroy, H.F.: Indian Insect life. Today and tomorrow printers m these questions.

and Publishers, New Delhi 1971. 't b_ers 4 and S will be long answer type questions
16. Lefroy, H.F.: Indian Insect Pest. Today and tomorrcw._printers thoice @
and Publishers, New Delhi 1971 97] ‘
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Biomes

1.1 A-Terrestrial Biomes
1.1 Desert
1.2 Grassland: Prairies & Plains
.1.3 Tundra

1.5 Deciduous and evergreen forests (Broad leaved)
.1.6 Topical moist Forest
.1.7 Tropical seasonal forest
1.8 Biomes of India
1.2 Aquatic Ecosystem
1.2.1 Fresh water and Brackish water ecosystem
1.2.2 Estuaries and wetland: Transitional communities
1.2.3 Shoreline and Barrier island
1.2.4 Oceanic island and reef
Biological Communities
2.1 Critical factors & Tolerance limits o
2.2 Natural selection, Adaptation and evolution. ..
2.3 Ecological niche ‘
Species interactions
3.1 Predation
3.2 Competition
3.3 Symbiosis
Community Dynamics
4.1 Productivity
4.2 Abundance and diversity
4.3 Complexity & connectedness
4.4 Resilience & diversity
4.5 Community structure
4.6 Edges and boundaries
Communities in transition
5.1 Ecological succession
5.2 Introduced species and community change
Restoration Ecology
6.1 Natural
6.2 Restoring keystone species and ecological process
6.3 Mitigation and replacement
6.4 Creating a artificial ecosystem

]
]
|
1.1.4 Temperate Needle leaf forests
]
1
]
1.

A

Syllabus M.Sc. Zoology - -

ivivty and diversity

] 2 Biotic potential
1.3 Catastrophic declines and population oscxllatxon
1.4 Growth to a stable population

5 Strategies of population growth

oEs that increase or decrease population
¥ Natality, Fecundity & fertility
"mmigration

% Mortality and survivorship

i Age structure

%S Emigration

s Regulate population growth
DenSIty independent factors - -
Density dependent factors

f population estimations of animal

%; manipulation of indices
ctiestimates

sect estimate
‘capture estimates

M6 wildlife populations by reintroduction-
v breeding
“hard release
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®

Habitat analysis and evaluation- o

1.1 Reconnaissance type evaluation of habitt:

112 Permanent condition- trend transectsvegetative analysis

11.3 Forest range evaluation

11.4 Wetland evaluation -

11.5 Wildlife evaluation AR

Environmental monitoring e &

12.1 Physicochemical and biological mOmEBﬁn

12.2 Biological indicators of environmer

12.3 Physiological adaptations of animalsHs
effects of temperature, current, préssiiei€

12.4 Osmoregulation, aestivation, it
broluminescence, parasitism, ecdﬁ &
pheromones o

Environmental degradation, role of men i

ronment

Environmental awareness and educatio

of wildlife.

1ldme ltechniques- radiometry, photographx
dmmals etc.
Wildlife of India- reserves, management, divepSit A
tection programmes

Tep Y {08

Tos #eZ 01
v :-;"-'M;%"tﬁ*
X \;/L &40

gs,

Durgtion N3y tinsday . rdax: Marks : 100

il

Syllabus M.Sc. Zoology -

VIRONMENTAL BIOLOGY
K 53 L RRIEAY g
PAPE]RVI ECOTQ,X}COLOGY ENVIRONMENTAL
MICROBIOLOGY AND BIOTECHNQLOGY
Periods : 90
Notes Th,e};he@x@,gﬁapﬁmf“M Sc. Final: (Zoology) will have the
followmd patieagdoig sl

Question paper~wxll,haves§’£ﬁve} questlons in all having equal
marks. : el 1

Question number 1 will be oompulsory and will have 20 very

short answer question:of.l. marksehelizi: - <
Question numbers 2 and 3 will:consistiofiorily short answer type
questions with 4 subdivisions of 5 max:kscach There will be
internal choice in these questions.
Question numbers 4 and 5 will be vlongaarisw!er‘ type questions
‘with internal choice. oo
Environmental Health and Toxicology
A. Types of Environmental Hazards N
1. Infectious organisms - edas
2. Chemicals (Pesticides, metals: solventsal
3. Radiation SR
B. Movement, distribution and fate.of: toxm5v~
1. Bioaccumulation : T '
2. Biomagnifications
3. Biotransformation (metabolic degradatlon and excre-
tion) ‘
C. Carcinogenesis, genetic toxicology, developmental toxicol-
ogy and wildlife toxicology

Measuring toxicity .
A. Animal testing: R
(a) Acute, sub chronic and

~(b) Chromc

e A A e =




4. Biogeochemical cycling

5. Biodeterioration Control and Soil, Waste, and ‘Wafe

6. Microbial Interaction with Xenobiotic and Inois:

* University of Rajasthan

A.

. Natural sources of air pollition

2. Human caused air pollution =~ * &

3. acid rain £t

4. Climate: Topography and atmospherid processes

5. Global warming: The green house éffect, green house
gases, potential effect of global warming

6. Control of air pollution Rt
7. Ozone depletion \.,;ﬁv
Water g RS

1. Types and effects of water pollut;g:
- Infectious agents Td
* O, demanding waters

*  Human waste disposal
. Waste water treatment

Carbon cycle
Nitrogen cycle
Sulfur cycle
Phosphorus cycle
fron & other element

Control of Biodeterioration
Management of Agricultural soils
Treatment of Solid waste
Treatment of Liquid waste

Orgge
Persistence and Biomagnifications of xenobifidhnalebules
Polychlorinated Biphenyls and Dioxins ~ ~ )
Synthetic Polymers
Microbial Interaction Interactions with some Inétganic
Acid mine drainage
Microbial Conversions of Nitrate
Microbial Methylations

Microbial Accumulation of Heavy Metals and radio nuclides

(oS

, Syllabus M.Sc. Zaology + - o

-'Blpdegrgdablhty_,'fe§tmg and Monitoring the Bioremediation of
. "‘;._'Xefnobl btic

Pollutants

¢ Blodegradablhty and ecologlcal side effect testmg
.Bipﬁensg Deteqmgn of Pollutants

; Biéreniediation : |

. Environmental Modification for Bloremedlatlon

“+ Microbial seeding and Bioengineering approaches to the

Bio remediation of Pollutants
- Bioremediation of Marine Oil pollutant
+  Bioremediation of air pollutants .
Microorganisms in Mineral and Energy - Recovery and Fuel and
Biomass Production
+  Recovery of metals.
+  Recovery of Petroleum
«  Production of Fuels e
«  Production of Microbial b1omass ‘
+  SingJe-cell protein production
Microbial Control of Pests :
«. Controlling pest populations of plants.and animals
. Microbial controls of other animal pests

.» _ Microbial control of weeds and cyanobacterial blooms

+  Genetic engineering in biological control
«  Frost protection |
*  Bacillus thuringiensis pCSthldCS |

«  Other applications

PRACTICAL EXERCISES

Paper-1
Visit to at least 3 biomes of India for the detail study: Student

should submit the report on the study covering major fauna,

flora and geography. (rat (A c
Determination. of population density ‘ ch1 f\la}as
Collection of flora (herbarium) & fauna (insect). yniv "'“ y PV

Visit to sorig of the few _following natural habitats and wildlife V
sanctuagigsrdesert, mountam range, wetland, coastal habitat,

forests wildlife sanctaries of India and especially Rajasthan.
(students are reqmred to submit the joint report on the field visit @

@9
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"
Identification of mammalian species usinghB¥ir imprinting,
electrophoresis to identify the species of {¥ildl#&Y¢sllection of

molts of birds. ek
Determination of population density of smatl¥figtimals using
transect method orherimeati '
Collection and identification of insect faurfd&¥ vflfe habitats.
Collection of fecal matter samples of hérbi & rém wildlife
habitat to-study the parasitic load. STTY G
Determination of home range of birds/maf
Study of herd structure of herbivore poptlatis
Study of hierarchy in monkey population’fit

.

Paper-I1
Water analysis for fresh and waste watépfog €mical
properties and planktons. "~

Air quality monitoring.

animal (fish). 1 R
Pesticide residue analysis using GC and T 3
Water pollution detection (microbial).
Trips to natural habitat and man made h¥
human impact on environment. E
Project work.

Electrophoretic analysis of proteins.
Enumeration and isolation of soil microorgdng
technique, bacteria, fungi and protozoa. ;
Bacterial examination of water for portability,”
E-coli, staphylococci faecalis as indicators of ol
index- IMVIC test- Endo agar. :
Testing of water/soil/sewage for ph ysmochemlca‘l 1;z'a:égmeters
including COD and BOD.

Field trip to ponds/coastal/other treatment (wa‘ter%r mdpstnal
water) plants.
)P i ;‘9}10_)

. PRACTICAL EXAMINATION SCHEME Y
Max: Maﬂcs—lOO
Exercise “Marks

Bioassay Exercise 5
TLCPaper chromatography : Pesticide/toxicant 10

Duration : 3 Hrs.

r Syllabus Ai[.Sc. Zoology *
residue analysis v

3. Electerophore51s Analy51s of protems ’ 10
_.Bacterxal examination: o wals Q/LPN index/ 10
IMVIC- telstg)LzMiqro'bl }')g;cal exercise agar ‘

. plate’ 'cec’h’ﬁiEpieQajr PR N

5. Project Report 15

6. Water/Waste water ana]ysns for physmchemlcal 10

propemes

7.  Determination of population density S

8. Spotting ‘ 15

9. Record 10

10. Vlva Voce _ . 10

., Total=100

7. FISH BIOLOGY-

PAPER-V: FISH BIOLOGY | .
Max. Marks: 100

Note'*' The theory paper of M.Sc. Final (Zoology) wxll have the

; 'ﬂfollowmg pattern.

'QUestxon paper will have 5 (five) questions 1n all havmg equal

" marks.

1l

2. _Integument

Question number | will be compulsory and will have 20 very

short answer question of 1 mark each.
Question numbers 2 and 3 will consist of only short answer type
.questions with 4 subdivisions of 5 marks each. There will be
mternal choice in these questions. |
Guestion numbers 4 and 5 will be long answer type questions
with intemnal choice. ‘

Total No. of Lectures: 90

Cla551ﬁ % f[@w gs with speoxal reference to evolutionary
trends caf Iaptations 7_;

Fins : Types &%W tpo(hﬁcatxons and functions of
h. B L I .p-

fins.
Locomotlon

muscle fiber lyp%‘ modmc ofsvnmmmg and hydromechamcs of

""’»v

seng.s . 39
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e

propulsion; role of fins in swimming; significance of swimbladder
i swimming; non-swimming locomotion. 5
Food. feeding habits and feeding adaptations/behaviour; struc-
ture of the alimentary canal and physiology of digestion and
absorption. 3
Planktons: Classification, common organisms and their impor-
taace; algal bloom, nutrient cycle, trophic levels and energy
Row. L 5
Blood vascular system : Striicturé of the heat; principal blood
vessels and circulation of-blood ‘(elasmobranch, tsleost and
Dipnoi) 5
Gills and aquatic respiratioms©rganization of gills in ﬁshes
structure of a typical teleostea‘.ﬁl'ﬁﬁﬂ;*physxology of gill respiration:
gill ventilation, gill surface area, blood flow through gills, water-
blood barrier, gas exchange’ atﬁhf: gﬁi’sunface and gas exchange

between blood and tissues. v 5
Air breathing fishes; causative ﬁxctors’and structural adaptatxons
\. 3

Structure and functions of the kidneys mtrogenous end products
and pattern of their excretion. it 3
Water and electrolyte regulation in ‘M-'ff'{water and
euryhaline fishes. - sk ﬁwfw

St-ucture and functions of the swxmbladdcr.
Study of feeding habits of fish throughqt
tative analysis of gut contents of herbivotbu&¥e3

T

omnivarous species. R

Nervous system: Structure and functions §F" hie"cent "_', periph-

eral and autonomic nervous systems; anatom?ﬁ@’functxon of

the Mauthner neurons. S n o 4

Structure and functions of the sense organs : " 5

I5.1 Eye; visual pigments and vision.

[5.2 Chemoreceptors: Olfactory and gustatory; bxologlcal sig-
nificance of chemoareception.

I5.3 Labyrinth. :

1= 7 Mechanoreceptors (lateral line organs.)
‘ture and physiology

of the endocrine organs and tissues

Lo gy Sies:
16.1 Pituitary. 12
16.2 Thyroid. '

18.
19.
20.
21.
22.

23,

24.
25.

Duration

Syllabus M.Se. Zoology +

16.3 Gonads.

16.4 Adrenal. _

16.5 Endocriné pancrea$

16.6 Ultimobranchial.

16.7 Caudal neurosecretory cclls and urophysis.

16.8 Pineal.

Reproduction: Organs of reproduction; modes of reproduction;
oviparity, viviparity hormonal and environmental regulation of
reproduction.

Reproductive behaviour: Secondary sexual characters nest build-
ing and parental care. 1 2

Development: Types of eggs; fertilization; hafchmg and meta-

morphosis. 2

Addptations: Coloration, sound production, electnc organs, lu-

minescent organs (location, structure, physiology and biological

significance). 2
Adaptations in deep sea, hill-stream and cave-dwelling fishes;
freezing avoidance in arctic and antarctic fishes. 3
Migration; its types and causes. 1 2

Fish pathology: Symptoms, etlology, prophylaxns and treatment
of common diseases and patho]ogxcal condmons in cultivable
fish. ‘ 2

Setting-up and maintenance of an aquarium. 2
Fish products and byproducts: Liver oil, body oil, meal, fish
manure, guano, glue, isinglass, roe (caviar), fins and leather. 2

7. FISH BIOLOGY ‘
PAPER-VI: AQUACULTURE AND FISHERIES '
: 3 Hrs. Max. Marks : 100 Periods : 90

Note:- The theory paper of M.Sc. Final (Zoology) will have the

following pattern.
Question paper will have 5 (five) questions in all, having equal
marks. !

Question number..l will be compulsory and will have 20 very
short answer question of 1 mark each.

b

Question numbers 2 arid 3 will‘consist of orily short answer type

questions with 4 subdivisions of '5 marks each. There will be
mternal choice in these questions.. !

egls ¢
D‘Y I}efg\(‘! of Réla
um yALP
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Question numbers 4 and 5 will be long answer type questions
with internal choice.

“Total No,xqf l&qg‘,&prey 90 hrs.
Definitions of (a) inland, (b) marine (c) capture (d) culture fish-
eries. O 3
Riverine fisheries: Ecology and ﬂshenes of thc major river
systems; effects of dams and barrages on.fiverine fisheries. 6
Reservoir fisheries: Location, ecology an&ﬁ;h;qes of some
important reservoirs; development, expnoxtanon andm'_gnagement
of reservoir freshwater fisheries. T 6
(Coldwater fisherics: Ecology ofhlgh altltudc rgaris, lakes and

reservoirs; present status and scope for dwdopgfgpt o_f impor-
4

tant coldwater fisheries.

Estuarine fisheries: Ecology and fishery resdiiréespfim

tuaries; potential and management of estuaringsfisherie

Marine fisheries : '

6.1 Ecology and general survey of marine capf
special reference to sardine, mackerel, B
pomfret. ?

6.2 Offshore and deep sea fishery potentlal”” FEEZ(
Economic Zone) -

_ 1
Estimation of fecundity and population. Populanoﬂ dynamlcs

and fishery catches. 3
Crowth and age; environmental factors and methods. 3
Crustaccans and Molluscan  fisheries (Marinewater,
Brachishwater and Freshwater). 3

Methods of Fishing: Crafts (non-mechanised and mechanised)
and gears used in India for fishing in inland and marine water;
recent advances in fishing methods, electrical fishing; lightfish-
ing, fish finders (Eco-sounder and sonar) and their use. 3
Transport and preservation of fish: Methods of transpott, post-
mortem changes and rigor mortis in fish; spoilage (bacterial-and
chemical); fish preservation-handling and cleaning offreshfish,
ceiling, freezing, quick freezing, use of chemicals and antibiot-
ics irradiation, salting, drying, freeze-drying, smoking, canning
and pickling, 5
sivhery management: fish vield, effect of fishing on yield and

optimum caich: concept of a rational fishery. 3@

13.

14.

16.

17.

18.

19.
20.

21,

Syllabus M.Sc. Zoology + ~

Ecology and Productivity of freshwater lake and perennial fish-
pond’indices of- productmty, physical and chemical character-
istics' of water; patare an

Envitonnient 2 dlﬁsh:"Enwronmental factors (abiptic and bi-
otic), mterrclatxon ‘to the life of fishes; pollution of aquatic
ecosystems sources of pollution and nature of pollutants, effects
of pollution on fisheries, legislative and other remedial meas-
ures to contain aquatic pollution. 3
Freshwater fish culture in India; Fish seed resources (riverine,
bundh breeding, hypophysation) hatching of eggs, hatchlings,
‘hapas’ and different types of hatcheries, management of hatch-

‘eries; methods of transporting fish seed, ﬂngerlings and breed-

ers; causes of mortality during transportation and measures for
reducing it. f 7
Planning and management of freshwater ponds for fish culture
(freshwater ﬁsh-farming); survey of site, layout, sail and water
requirements; preparation of nursery, rearing and stocking ponds;
control of predators and weed fishes; liming- and manuring;

control of aquatic insects and weeds; procurement ?nd segrega- _

tion of fish seed; stocking rates; stocking ratios lof different
species for composite culture; artificial feed and\supplement
feeding, harvesting. 7
Culture of Indian major carps (rohu, catla and mngal) exotic
carps Common carp, grass carp, silver carp and tilapia; compos-
ite culture principle, techniques and significance: Wet and dry
bundh technique, induced breeding, hypophysation, selective
breeding and hybridization. 6
Cold-water culture -of trout: mahseer, culture method and man-
agement. -

Larvivorous fishes and their importance. o 2
Nutrition and physiological energetic: Nutrxtlonal reqmrement
of fish with reference to proteins, lipids, carbohydrates vita-

mins and minerals; essential amino acids and -essential fanyD

acids; energy requirements; food conservation, efficient energy
budgets. | 2
Fish' as food: Biochemical composition of raw ﬁsb factors af-
fod.mg biochemical composition of fish; nutritive value of raw
and preserved fish; poisoning, toxicity and allergies! from fish as

!
|

|
-y, !

emlxty of the soil. ‘ 3

i
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food; quality control of fish as food. 2-5

Fisheries education, training and extension ir. India : Brief in-
formation about the objectives and functions of central Institute
of Fisheries Education (Bombay) Central Inland Capture Fish-
eries Research Institute (Barrackpore) Central Institute of Fresh-
water aquaculture (Chennai), National Bureau of Fisheries Ge-
netics Resources (Allahabad), Central Marine Fisheries Research
Institute (Cochin), Central Institute of Fisheries Nautical and
Engineering Training (Cochin), Central Institute of Fisheries

Technology (Cochin) and National Institute of Oceanography
(Done Paula) o 2

(4]
[ %)

List of Practicals Exéréifes

. Study of distingueshing features, identification and classifice-
tion of specimens of important specis of fish available in the
museum; Collection of 1écal fish fauna and its identification
upto the specis level using taxonomic keys.

2. Anatomy and Histology:

(a) Stwudy of anatomy of teleost represented by the catfirh

wallago atteu:
External anatomy and gxlls Uliscera, al1mentary canal and
urinogivetal organs; musculature for gill ventilalion, and
feeding; eye muscles and their innervation, endosketion
(through dried and alizarin preparation), branchial blood
vellels, brain and cranial nerves, swim bladder, weberian
ossicles,membranous labyrinth connections.

(b) Preparation and study of stained permanent mounts of
ampullae of Lorenzini (from Dasyatis), otolith, scales
(Placoid, cycloid and ctenoid), gill filament and olfaetory
lamella.

{c) Dissection of air-breathing organs and thier blood supply
in Anabas testudineus, Clarias batrachus, He tropneustes
fossilis and channa sp.

(d) Study of fish anatomy and histology throvgh available slides.

Preparation of microscopic slides of stained sections of

“vilowing organs/tissues/ structures from an- adult teleost for

their histological study of liver, intestine, kidney, testis, Ovan, :

gill, pituitary, thyroid tissue, head kidney (for interrenal and

(W]

chromaffin cells).
|

|

Syllabus M.%c Zoology * *°

Plzyswlo&y and biochemistry.

4.1 Study of the effect of epinephrine, NaCi and KCl on fish
chromatophorszs.

4.2 Study of'changes in chromatophores cf fish kept against
white (light) and black (dark) backgrounds for protracted
periods.

4.3 Determination of the rdte of oxygen consurnptron (Winkler
method) in‘a water breathmg fish at :ixﬁ'eren.t temperatures.

4.4 Determination of the rate of ammoma and urea excretion in
fish. ' -

4.5 Estlmatlon of protem fat, ash and water qontents in fish
muscle.

4.6 Study of free amino-acid pool in fish muscle through paper
chromatography.

Buasic Laboratory Techniques:

Mainatenance of fish in freshwater: Setting up to an aquarium,

quality of water in the aquarium and its aeratiop: Introduction

|
'

‘of fish in the aquarium; feeding of fish and ‘mianagement of
aguarium. |

Ecology: Physico-ckemical analysis of water. |

Age and growth.

Idertification of maturity stages of fish, determmatlon of
gonosomatic index; estimation of fecundity; measurement of
ova diameter.

Plarkton, Benthos and Primary productivity: Collec‘non of plank-
ton and its qualitative and quantitative analysis; identification of
common groups of freshwater plankton; collection and analysis
of tenthos from a freshwater fish pond, identification of com-
mor. weeds, predazory fishes and harmful insects in a fresh water
fish pond; estimation of primary productivity in a freshwater
pond or lake by dark and light bottle method.

Identification of Important cultivable species of fish, their eggs
and principal stages in their life histories.

123

Aca

Induced breeding through hypophysation. dlSSCCthﬂ collection Um‘ C'mw WUR

.and preservation of pituitary gland; preparation of pituitary gland

extract; dosage -and technique of injecting pltqltary gland ex-

tract. !

Water Analysis; cetermination of water tempera;xture. light, tur-
{
\

'
\

~ .

-
1
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bidity. dissolved oxygen, dissolved carbon dioxide, ammonia,

salinity, alkalinity, nitrates, phosphates, pH, particle size, avail-

able nitrogen and free calcium carbonate.

Fish anesthetics and anesthetization; simple surgical procedure
gonadectomy), fish saline.

Fieldwork and study tour

L1 A visit to-a fish farm/fish seed production centre.

}.2 3 to 4 day tour to study various fisheries activities at se-

lected centres/sites. ‘

Max: Maks 100
1. Major dissection 10+5=15
2. Minor dissection/ slide preparation/ species identification
3. Identification and comments, on spots (1-8) 24
4. Microtory procedure and preparation of slides 10
Y. Plankton identification/primary. productmty/ water analysis §
6. Physiology/biochemistry » 10
7. Determination of age / gr,owth / maturlty stage/ GSI S
8. Record / Field work : 10
9. Viva-voce. 10
Total _ 100
Books recommended )
(FISH BIOLOGY)
I. Hoar, W.S,, Randall, D.I. {(eds) : Fish Physiology, Vol 1 to 11
Academic Press.
% Norman, LR. : A History of Fishes.
1. Brown, M.E.: The Physiology of Fishes, Vol 1 & II.
4. Langler, K.F. : Icthyology, Wiley & Sons, New York.
2. Chandy, M. : Fishes, National Book Trust, India.
. Bond. B.C.: Biology of Fishes, Saunders, Philadelphia.
7. Jhingran, V.G. : Fish and Fisheries of India, Hindustan Publi-
cation Corp India.
& Day, F.: The Fishes of India, William Dawson and Sons, Lon-
don.

Duration :

1.

i,

) I
1.2 Isotopes, isomers and isobars. :;

Syllabus M.Sc. Zoology = .

3. RADIATION BIOLOGY

PAPER-V: BASICS. OF RADIATION

3 Hrs. Max. Marks : 100 Periods : 90
Note:- The theory paper of M:Sc. Final (Zoology) will have the
following pattern.

*Question paper will have 5 (five) questions in all having equal

marks N
Question number 1 will be compulsory and will have 20 very
short answer question of 1 mark each.

Question numbers 2 and 3 will consist of only short answer type
questions with 4 subdivisions of 5 marks each. There will be
internal choice ‘in these questions. .
Question numbers 4 and 5 will be long answer type questions
with internal choice.
Atomic Structure

1.1 Theories ‘'of atomic structure. 5

1.3 Mass Number and Atomic mass.

1.4 Sub-atomic particles.

1.5 Excitation and ionization.

1.6 Nuclear forces and nuclear structure

Types of Radiation

2.1 Nuclear Radiation. ‘

2.2 X-rays-characteristics, production and uses. -
Radioactivity

" 3.1 Natural radioactivity.

3.2 Artificial radioactivity.
3.3 Half-life.
3.4 Natural decay series.

3.5 Background radiation. ? \
LET and RBE | ot
j e 1S
Radiation. DOSmﬁﬂ}' ’ D‘]'-?;r%'\\‘i
5.1 URH 6F s Y e

52 X- raysﬁés‘.xmcmﬁw wefotit v
5.3 Radiation weightitg-fictorsrand eqmvalent dose.
5.4 Tissue weighting factor and effective dose

5.5 Cumulative doses.

5.6 External and-ifitéfnal dosimetry.

o
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5.7 Microdosimetry.

5.8 Maximum Permissible Dose (MPD)F
Detection and measurement of radiation

6.1 lonization chamber. G
6.2 Scintillation detectors. SR
6.3 G.M. counter.

6.4 Proportional counter.

5.5 Gamma ray spectrophotometer. :
6.6 Radioautography, RIA. S mnd
Radiation chemistry '

7.1 Radiolysis of water.

7.2 Hydrogen peroxide formation. :

7.3 Reactions in aqueous organic solunons

7.4 Direct and indirect effects.

7.5 Oxygen effect.

Sources of Radiation Hazards

8.1 Natural sources. KT SRINES

8.2 Artificial sources.

8.3 Sealed and unsealed sources.

8.4 External radiation hazards:

8.5 Internal Radiation hazards.

Radiation Monitors

9.1 Personnel monitoring equipments.

9.2 Film badge.

9.3 Pocket dosimeter.:

9.4 Thermo Luminescence Dosimetry (TLD)
9.5 Area monitoring.

Radioactive Contamination and Decontaminations
10.1 Source of contamination.

10.2 Control of contamination.

10.3 Contamination monitoring.

'10.4 Decontamination

Radioactive waste management

1.1 Characteristics of radioactive waste.
1772 Mainagement of nuclear waste.

1.3 Discharge of wastes. .

(2

o

Syllabus; M.Sc. Zoology + ¢
PAPER-VI': RADIATION EFFECTS

Duration : 3 Hrs. Max. Marks : 100 Periods : 90

~ 1.5 Nugléar fission and fusion (production of isotopes, nuclear

Note:- The theory paper of M,Sc..Fmal(.Zoology) will have the

following pattern. :

Question paper will have 5 (ﬁve) quesuog;.nm all, havmg equal

marks. [

Question number 1 will be compulsory and will have 20 very

short answer question of | mark each.

Question numbers 2 and 3 will consist of only short answer type

questions with 4 subdivisions of 5 marks each; There will be

internal choice in these questions.

Question numbers 4 and 5 will be long answer type questions

with intemnal choice. -

Interaction of radiation with matter. \

1.1 Direct effects of ionizing radiation.

1.2 Indirect effects of ionizing radiation (photoelecmc effect,
‘Compton_ Effect pair_production).

1.3 Bremsstrahlung effects.

1.4" Interaction of neutrons. .

reactors and accelerators)
Cellular radiobiology

'~ 2.1 Apoptosis.

2.2 Reproductive cell death.

2.3 Survival curves.

2.4 Radiosensitivity of cell cycle phases.

2.5 Factors influencing radio sensitivity (oxygen effect & chemi-
cal modifiers).

2.6 Classification of mammalian cell sensmwty
2.7 Effects of radiation on macromolecules including repair W a)
, . ACS

(Nucleic acids, Proteins). istt y
Acute radiation effects Y-_Re%-‘w of Ra)3%"
3.1 Concept of LD50. ! Univer 3A1PUR
3.2 Central nervous system syndrome. | W

3.3 Gastro-intestinal syndrome.
3.4 Bone marrow syndreme. . } . »

3.5 Skin reactions. . . \(rD i '
Delayed effects of radiation
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4.1 Stochastic and deterministic effects.

oA

-Syllabus M.Sc. Zoology *

LIST OF PRACTICAL EXERCISES

4.2 Radiologic aging. Radt.atwh Bzology
4.3 Life shortening, 1. "Kﬁdﬁ']edge and use of the various instruments. Geiger-Muller
i ‘Radiation carcinogenesis. .dotinters. Decade Scalar, Scintillation counters (Crystal and
> Radiation effects on embryo and foetus ‘! -quuld) Survey meter, Single-channel gamma spectrometer,
6. Radiation in.lmuno]ogy | 'Acngraph system, Cobalt camera.
] Immprpty response. . : ; 2 Fmdmg out the operating voltage of the G M. tube.
6.2 Radiation as immunosuppressive agent. ; )
6.3 Long term changes in the 1mmunologlcal reactmty of the | 3. Calculatlon of Inverse Square Law.
A irradiated organisms. 4. Determination of the resolving time of the G.M. tube.
7. Cytogenetic effects of radiations. 5. “A,bsorptlon of b and gamma rays.
7.1 Chromosomal aberfations. 6. Determmatxon of self-absorption factor.’
7.2 Micronuclei induction. | 7.° Determmatxon of backscattering factors.
7.3 Radiation mutations. 8_ Fmdmg out the physical half-life of a ngen isotope:
8. Radiation Hormesis. i “{a)" Single isotope method.
§.1 Evolution of current radiation paradigms. | (b) From a mixture of two isotopes.
8.2 Epidemiological evidence. Qk%utoradmgraphy T
8.3 Experimental studies and adaptive response. | " (a) Liquid-emulsion method.
9. Radiation hazard evaluation and_control (b) Stripping film method.
9.1 Control.of external hazards. lﬂﬁﬂ-}gtopatho‘loglcal histochemical and blochemlca] studies of
9.2 Control of internal hazards. *- yaridus’ tissties after external and Internal 1rradxatxon
9.5 Exposure rate constant. , 11. Personnel monitoring. Use of G.M. survey meter, Film badge,
10. Radiation Accidents (special reference to Rajasthan-Pokharan * and Room contamination monitor. |
1&11) : 12. Study of permanently prepared histopathological slides.
1. Radiation safety and regulatory aspects 13. Decontamination of contaminated material.
I'1.1 Radiographic installations. [4. Visits to the Radiology Department, S.M. S M"edlcal CoIlege
H.2 E_nc]os.ed instz?llations. ) Jaipur, Rajasthan, Atomic Power PrO_]CCt Kota and ‘Bhabha :
1.5 Field installations. Atomic Research Centre, Mumbai. ‘ !
I'1.4 Personnel management. 15 Class Record T
11.5 Source storage facilities. ’ Vi : | \'}E/
11.6 Safe work practice. ‘ 16. Viva-voce. o af (Acaf
1.7 Re-commendations of National/International statutory bod- '] y. egxst {Ralaﬂ
es. | CHEME QE(«BMWAE%WHON Universi [pUR
I. Major exgrgise (F)s g & LRt 24 miarks \l\/
- | 2. Minor exerc,mse (VAR T 5 16 marks -

Preparatxon and, study of a htstopathblogloal shde/ histochemical/ A~ hf)
biochemical ﬁsnmauon of varigus. fifacromolecules in different \ o

b -

‘3.
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tissues (Proteins, glycogen, cholesterol, Nucleic ac1ds etc.)
16 marks
4. Spotting (8) ‘24 marks
5 Viva 10 marks
6. Record "> 10 marks
9. REPRODUCTIVE BIOLOGY.
PAPER-V: ENDOCRINE GLANDS
AND REGULA,TORY PROCESSES
Puration : 3 Hrs. Max. Marks 100 , Perid.ds : 90
Note:-

The theory paper of MSC Final (Zoology) will have the
following pattern.

Questnon paper will have S (f've) questlons in all, having equal marks

11

A D B

6.

Question number 1 will be compulsory and will have 20 very
short answer question of 1 mark each.

Question numbers 2 and 3 will consist of only short answer type
questions with 4 subdivisions- of 5 marks each. There will be
internal choice in these questll)ons

Question numbers 4 and S will’be long answer type questions
with internal choice

Endocrine glands: An overv1ew l
Biochemical nature of hormoue§ 2
Mechanism of hormone actions. ..., . 5
Structure and nomenclature of sterold hormones, steroidogenesis. S

The female reproductive system: Comparative anatomy and

physiology of the mammalian and sub mammalian ovary and -

ductal system. Follicular growth, kinetics and atresia, ovarian
hormones, two cell theory of estrogen biosynthesis. Autocrine,
Paracrine and endocrine regulation of ovarian functions. 12
The male reproductive system: Comparative anatomy and physi-
alogy of the mammalian and sub mammalian testis, epididymis
2ud the sex accessory glands; Functional organization’ of testis,

spermatogenic cycle. Testicular androgens, autocrine, E!i; ine

o/

7.

8.
9.

10,

11
12.

3.
14.
15.
16.
17
18.
19.

20.

Syllabus M,Sc. Zoology -
and. endocrine regulation of testicular functions, Semen and its
biochemical nature. G 12
R,e,-guiat;on of reproduction ‘ 10

7.L.aThe pituitary gland: Functional: oytology, adenohypophyseal
~hormones, their chemistry and-physialogy:

7.2, The Hypothalamus and its -neurosecretory centres: Struc-

ture of neurosecretory cells, the hypothalamic principles:
synthesis, storage, release and chemistry.

7.3 The phenomenon of neuroendocrine mtegratxon and the
hypothalamo hypophyseal gonadal axis. !

Role of thyroid, pineal and adrenal glands in roProductlon 7

Breeding seasons and reproductive cycles. ? 3
Hormonal regulation of reproductive behaviour. | 3
"Biology of Sex-determination and Sex-dlfferentxptxon 3
"Bidlogy of spérmatozoa and ovum : structure, developmeént and
ﬁrmc‘aon. o 4
Pertilization: Pre-fertilization events, biochemistry of fertiliza-
tion and post-fertilization events. 4

Implantation and its hormonal regulation, delayed implantation

Placenta as an endocrine tissue: foeto-placental unit.
Gestation and its hormonal regulation

Parturition and its hormonal regulation.

The mammary gland : Endocrmology of lactatxon
Prostaglandins: Chemistry, mechanism of action and their role
in reproduction. Lo 4
Miscellaneous factors affecting reproduction : nutrition, light,
temperature, pheromones, environmental disruptors. 4

9. REPRODUCTIVE BIOLOGY |
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PAPER-VI: REPRODUCTIVE TECHNOLOGICS

Duration : 3 Hrs.

Note:-

Max. Marks. : 100 ‘Penods 96

The theory paper of M.Sc. Final (Zoology) will have the
following pattern.

Question paper will have 5.(five) questions in all, having equal
marks '
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Question number | will be compulsory end wil. have Z0 very
short answer question of | mark each.
Question numbers 2 and 3 will consist of only short answer type
questions with 4 subdivisions of 5 marks: eac‘h There will be
internal choice in these questiors. e
Question numbers 4 and S will be long arrsivﬁer t*ype questions
with internal choice. IR Sl
Fundamental aspects of control of fertility 1m“”1‘naTes 14
I.1 Mechanical. R
[.2 Surgical. ‘ ;
1.3 Chemical.
1.4 Immunological methods. DEE AT
fundamental aspects of control of femhry n’ females 14
Natural. ‘

|

2 Mechanical.

3 Surgical.

4 Chemical.

5 Immunological.

6 Emergency contraceptlen

Control of fertility in Insects. 3
Induced spawning’ in: Rishes. 2
Techniques for improvénignt of breeding Farm animals.- 4
Anatomy and physiology-of the endocrine and neuroendocrine

structures of annelidsj«arthropods and Mollusca with special-

reference to their role-ir reproduction. 10
Reproductive dysfunctions in males and females. 6
Diagnosis of male infertility : 6

8 1 Semen analysis: Physical examinations, microscopic exami--

nations, biochemical analysis, Immunological tests.

Sperm function tests: Sperm mitochondrial Hypo-osmotic
swelling test, acrosome, reaction, Zona binding assays,
Acrosome intactness test, and hamster- oocyte penetration

3.2

test.
8.3 Endocrinological dmgnosxs
Diagnosis of female infertility : )

9.1 Monitoring of ovarian and reproductive cycle
f

10. Assisted Reproductive Technology (ART. 8
10.1 Super ovulation, oocyte collection.
110.2 Collection and preparation of:s,pe‘fr;n,;for assisted fertiliza-
. tion. '
10.3. Insemmaﬁdn
104In vitro fertxhzatxon and related techmqueF (IVF GIFT,
' ZIFT, TET; ICSI).
I1. Cryopreservation of semen, oocytes and vmbryog 2
12.  Cloning, trapsgenic animals. ‘ 2
13. ,Teratologlg:al effects of Xenabiotics. : 2
14. Pre—natal diagnosis. ]
15. Impact of aging, hormone replacement therapy. 3
16, Hormonal bioassay : 7
161 ELISA.
16.2 Radio Immuno assay (RIA).
16.3 Radioreceptor binding assay.
LIST OF PRACTICAL EXERCISES
Practicals: :
1. Dissection of male and female reproductive systﬁems.k ~
2. Histology” of the genital organs in normal and pathological
conditions (Microtomy).
3. Monitoring of the =xocrine and endocrine functions of gonads.
" (Vaginal smear, spzrm function tests) ‘
4. Biochemical investigationé of the reproductive glands with spe-
cial reference to their markers.
5. Surgical procedures in reproduction. :
6. Induction of superovulation and collection of oocytes.
7. Demonstration of &n vitro fertilization (GIFT, ZTET TET, 1CS],
etc.) | Dy.
8. Hormonal bioassays. - : SRR
9. Pregnaney test. :
10., Study of permanent histological shdes Various endocrine glands,

Syltabus M:Sc. Zoology -

9.2 Endometrial bicpsy.
9.3 Ductal blockage.
9.4 Endocrine diagnosis.

male and female rzproductive systems.
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Scheme of practical examination

: 5 Hrs. Max. Marks : 100
1. Dissection of male and female reproductive organs surgical

Duration

procedures, 12
2. Monitoring of exocrine and endocrine functxons of gonads. 10
3. Biochemical investigations of marker parameters. 12
4. Microtomy. 12
5. ilormonal bioassay Pregnancy test, in virro fertilization (GIFT,

ZIFT. TET. ICSI) ' 10
6. Spots (1-8) o 24
7. Viva-Voce. T | 10
8. Class-Record. o 10

“Total 100
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RULES FOR THE AWARD OP

GRACE MARKS

mirks to the extent of 1% of the aggregate marks pre-
ifor-an examix t'iOn will be awarded to a candidate fail-

ot more than 25% of the total number of theory papers,
k > rcals sessionals, disséstation, viva-voce and the aggregate,
the-case may be, -in whichminimum pass marks have been
cribed; provided the candidate passes the examination by
- award of such Grace Marks. Fog the purpose of determining
¢ number of 25% of the papersN\only such theory papers,
vould‘bo considered, of

&?lpractxcals dissertation, viva-voce etc.
which, the examination is conducted by\the 1iversity.

N.B.:If 1% of the aggregate marks of 25% 3 the papers works
out in fraction, the same will be raised to the next whole number.
For example, if the aggregate marks prescribed for the exami-
nation are 450, grace marks to the extent of 5 willNge awarded
to the candidate, similarly, if 25% of the totall papers 1§ 3.2, the

same will be raised to 4 papers in which gr?ce marks can be
given. ;

4
Geperal |
I. A candidate who passes in a paper/practical or the aggregate by
the award of grace: ma,rlgs,g%ﬂ} be« dgemed to have obtained the

t‘paper7pmctxcal or in the

necessary finimum: fo a pal
Dy. Registral’ (AC ‘g;}egate and shown inf the marks shéet to havé passed by grace.
iversity ©
Untver AIPUR

f Rajpst ‘Grace marks wnll not be- added to the marks obtained by a



