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MAHARAJA SUHELDEV STATE UNIVERSITY,
AZAMGARH

Syllabus for

| Master's Degree in Zoology
Designed as per Syllabus Development Guidelines under
National Education Policy — 2020
Consolidated Semester wise list of papers

Vear Sem.[ Course PaperTile | Theory/ | Credits
"'_"——_"—'————*——-(_ﬂ—#————-—._._- _1__P_r_a_c£i_‘f£1 __/
| Bﬂ:ﬂ?fﬂ_ Cell Structure and Function l Theory | 04
VI | BU_SH?‘(]_E_T - Geneties, (‘ygt_ﬂg(_:_nctft_:s = __mfjry_‘f__(jr_
_I_%Eﬂ"_(_}‘ﬂ , Molecular Biology and Genetic Ii_r-{;;r_inécr-ing Thcm:y 04
_B050704T | Evolution. Systematics and Animal Behavior Theory 04
BOS0705P | Practical Practical 04
B0350706R | Research Project / Dissertation Disscrtation| 04 _J
' | |
Total Credit Load for Semester-VII .l 24|
B.Se. IV/ M §c: 1 BUTUTS"(.'IT | Developmental Biology and Immunology fl Theory I‘I 04 _!
S e LE{DHHHET—! Biochemistry and Histochemistry Theory | 04 I
BOSOSO3T | Instrumentation, Biotechniques and Biostatics Theory Oﬂ
- Minor/Optional Elective (select cither of
I :_ | Lwo)
i'_BUSOb'fHT | Mammalian Endocrinology Theory 04
|_BOS080ST | Neurobiology Theory 04
L_}EHSHNH(‘P | Practical Practical 04
| BOSOROTR | Research Praject / Dissertation & Thesis Dissertation| 04
| | Writing
| Total Credit Load for Semester-VIIT 24
Total Cumulative Credit Load (VII Plus VIII Semester) 48
BO509OIT .I[ Non-Chordates and Applicd Zoology Theory 04
| B050902T | Chordata Theory 04
[ BOSO903T | Parasitology and Bioinformatics Theory 04
.. ! Minor/Optional Elective (select either of
X | ltwuj
BO50904T | Environmental Biology Theory 04 ‘
B050905T | Principles of Toxicology Theory | 04 |
M. Sc | BO3SO906P | Practical Practical I 04 I
viSe. 11 -
| BO309OTR J!Rcscarch Project / Dissertation Disscrlatiun' 044/
[ Total Credit Load for Semester-1X [ 24
| BO51007P | Practical Practical | 04

BOSTO08R | Rescarch Project / Dissertation & Thesis
= - Writing
® [ BOSIOO9R | Seminar
T MAJOR ELECTIVE |
‘“B(JSIU 10T | Capture Fisheries and Fish Pathology

Dis,u'crmlimJ 04 /J
|
|

|
’ 04

Theory

J
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- B0s 10 1T

0T __I_'Vl.ﬁh_],hy!illl.\]t‘!gy g '
BOSI010T Ichi '

1

_ - | Theory | 04 J|

| Applicd Ichthyology |
|

Theory 04

' F . ________+____ MA__.I(}I__{__}_%I,_l-'.("l'l\"li_l R

: BOSIOI3T | Cytologicai Techniques T
. I BOS1014T r Cellular Organization & Fundamental
_ Prucuis@:_(_‘g_ll'.‘iﬂmrc

_____ '_['I!E‘{')r'y_ : 04 |
Theory 04

i

— I — 4 |

BOSIO1ST | Cell Energeties & Immunology Theory [ 04 |
' ___MAIOR ELECTIVE 3

BOS1016T ' General and Clinical endocrinology Theary 04
BOSI1017T | (“on]pnratiic_l_’ﬂgit_w_rj_rlt_mﬁ:&' h’fhcury 04
BOS1018T | Molecular Endocrinology and Mammalian | Theory | 04 |
Reproductive System
Total Credit Load for Semester-X

Total Cumulative Credit Load (IX and X Semester) a4

48 |
: Total Cumulative Credit Load (VIL VIIL, IX and X Semester) 96 |

Syllabus Revised and Developed

by:
[[ S.N. ‘ Name Designation Department College/University
|
A | Prof. Afsar Professor/Principal Zoology S N PG College,
' Ali Azamgarh
JLZ. Prof. Md. Professor/Head Zoology S N PG College,
| | Sultan Azamgarh
| | Ahmad
'_ |
| 3. | Prof.S.Z.Ali Professor Zoology S N PG College,
| |‘ Azamgarh
L

Note: This syllabus is based on the syllabus (with modifications to the extent
of 30%) developed by the committee of experts.

e
/
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ngmmmc Outecomes (POS)
The programme aims fo;

* Undersg; Afod o 1 inli &
derstandmg of majen coneepts m all disciplines of Zoology rmh.'|!t'1"|&'-“'lf‘ and

mn gy : I - | i
‘ ETOUP - as well as draw logical conchisions through Project and Seminar
I iC\\‘IH,I[f{‘]‘q
Know about he criical thinkimg and the scientific knowledge to desiun, Carry o,
record and analyze (he results of Zoology experiments

e E < At B S " 1
CQuIp students to face the employment challenges and inculeate conflidence to tumn
e entreprencur and also step into rescareh carcer

o ‘-‘".‘-' G 3 NAvr Ggvnia e 4 + ' > 1
MERCTation of new scientific msIghts or 1o the mnovation of new applications of

chemieal research,

e lxrmnl about scientific and techmeal  information resulting  from  laboratory
Cxperimentation in both written and oral formats. —

e Lcu.m about modern methods of analysis to Biological systems in a laboratory
Selimge,

* The studemts will able 1o know (he mechanisms of ali types of high level and
complicated Biological reactions.

¢ The students will improve their efficiency on par with their counterparts in premier
mstitutions across the nation,

Programme Specific Outcomes (PSOs):
The Swudents will able to:

¢ Know the importance of various biological techniques used in research and
pathological discipline.

¢ Understand basic knowledge in major disciplines of Zoology such as Cel] biology,
blochemistry.  genetics, immunology. molecular biology, endocrinology,
Biostatics. neuroscience, animal diversity, fishery science cte.

¢ Learn the basic principles and handling of centrifuge, chromatography,
microscopy.  different gel  electrophoresis, microtomy, histochemistry,
spectrophotometer etc,

¢ Learns about the potential uses of pathological aspects, self employment through
fishery sciences, industrial and biological research areas.

¢ Learn the classical status of thermodynamics,

= Carry out laboratory experiments and (o understand good laboratory practices with
safety.

¢ Learn about Global level research opportunities to pursue Ph.D. programme
targeted approach of CSIR/UGC— NET examination.

s
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Programme Class:

Bacholost Year: Semester
Achelor's Degree (with Researchy/n.Se, 1 Four Seventh
Subject: Y.nnlngy
Course Code: -BOS0701T | Course Title;

Papert: Coll Structure and Funcetion
Lanrse "}Iilt‘t\Hu‘_\;

Fhe student ar the completion ol the cony

L Understand the sty

-

sewill be able

uenwe and funetjon ol all the cell oreanelles.
Know about the chromatin strueture and i location.

Fo be i with the asie Prineiple of L,

: _ how o cell divides leadmg 1o the mowl
oban organism and alse reproduces 1o form new organisms,
4. How one cell communicates with jrs neighboring celly?
Credits: 04 5 Paper: Core Compulsory
Max. Marks: 25+75 | Min. Pass Marks;: .........
Total No,. 01‘Lecl‘ul‘cs—Turoria[s~Practical (in hours per week): 6-0-0.
Unit Topic No. of
_ | I Lectures
Recapitulation of plasma membrane |
| Membrane Transport Mechanism. - 12
Targeting and sorting of proteins i

Processing through endomembrane system, Targeting of cytosolic proteins
I — = U veviIembral — 5" o = ) UAORLIDIeInS

Cyvtoskeleton:

T Microfilaments: Structural organization, cell motility and cell shape :
Microtubule: Structural and functional organization,

cilia, flagella, centriole
Intermediate ﬁlamen_ls

Cell signaling: receptors, second messenger system
G protein coupled feceptors: vision signaling. |
I Cell death pathways and their significance: Necrosis, Apoptosis, :
Cytology of cancer i

IV Cell Division, Cell cycle and its Regulation.

Recommended Bools:

1. Lodish et al: Molecular Cel] Biology: Freeman & Co. USA (2004),
2. Alberts et al: Molecular Biology of the Cell: Garland (2002),
3. Cooper: Cell: A Molecular Approach; ASM Press (2000,
Rarp: Cell and Molecular Biology: Wiley (2002). Picree B. Gieneties. Freeman (2004).
5. De Robertis: Cell and Molecular Biology (2017)

s

This course can be opted as an clective by the students of following subjeets:
Open to all

Suggested Continuous Evaluation Methods:
Continuous Inte

Ll ﬂ\/
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I Evaluation shall be based on Project/ Assignment and Internal Class Test. The |



marks shall be as [ollows:

Project/Assignment 10 Marks

Internal Class test 15 Marks
i 0y To study this course, a student must have
Course prevequisites: ?

passed/opted Zoology in B.Se. T

Programme/Class: Year: Semester:
Bachelor's Degree (with Rescarch)/M.Se. | Four Seventh
Subject: ZOOLOGY
Course Code: -B0S0702T | sy

o B Papel 2 Genencs, Cvtogenetlcs

Course Qutconies;

1. Understand the basic principles of genetics and how genes (carlier called factors) are
inherited from one generation to another.

2. Understand the Mendel’s laws and the deviations from conventional patterns of
inheritance,

3.

Comprehend how environment plays an important role by interacting with genetic
factors.

How to detect chromosomal aberrations in humans and study the pattern of inheritance
by pedigree analysis in families.

Credits: 04 Paper: Core Compulsory
— | :
Max. Marks: 25+75 i Min. Pass Marks: .........
Total No. of Lectures-Tutorials-Practical (in hours per week): 6-0-0.
Unit Topic ; No. of
| Lectures ;
i Extention of Mendel’s Principles: Penetrance and expressivity ,gene | 15
Interactions, epistasis, pleiotropy, phenocopy |

Chromosome mapping in eukaryotes : linkage maps, tetrad analysis ;mapping |

It with molecular markers, mapping genes by interrupted mating, fine structure of | 15
gene- rII Iocuq of phagc T4
B e e o , |
Genome Organization: Nucleosomes and higher order structures, Histones and |
non-histone chromosomal proteins
11

, ; _— T
Chromatin modifications

Regu‘latlon of gene expressmn in prokaryols and cuk*uyolcs

o7 e

-
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Euchromatin and hetrochromatin. repetitive DNA 1' |[
AN Tl‘.’lns‘pnsons ’ 15 I

Mutation: Types and causes |

Recommended Books:

Lo Tewmn B Genes VI Pearson (2004),

Watson ¢t al Molecular Biology of the Gene. Pearson (2004).

Nug etal Concepts of Genetics (2018)

Brooker R.Gi. Genetics Analysis and Principles (1999)

Gardner et al. Primeiples of Genetics (2006) S

da

L

This course can be opted as an elective by the students of following subjects:
Open to all

i

Suggested Continuous Evaluation Methods: .'
Continuous Internal Evaluation shall be based on Project/ Assignment and Internal Class Test. The |
marks shall be as follows: !
I : A
Project/Assignment | 10 Marks
o |

Internal Class test [ 15 Marks

| To study this course, a student must have

isites:
Course prerequisites passed/opted Zoology in B.Sc. ITI

Programme/Class: Year: Semester:

Bachelor's Degree (with Research)/M.Sc. I Four Seventh

Subject: ZOOLOGY
|

Course Title:

Course Code: -B050703T | Paper 3: Molecular Biology and Genetic Engineering

Course Outcomes:

The student at the completion of the course will be able to have:

1. A detailed and conceptual understanding of molecular processes viz. DNA (o trait.

cte. Underlying survival and propagation of life at molecular level,

3. Understanding of how genes are ultimately expressed as proteins which are responsible |
for the structure and function of all organisms: |

2. A clear understanding of the processes of central dogma viz. transcription, translation ’
E
|
|

4. Leamn how four sequences (3 letter codons) generate the transcripts of life and determine J
the phenotypes of organisms.
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so How genes e repulated difterentiy ot different tme and place i prokmvotes and
cukaroncs

6. Understand the principles of genetie engimeerig, how genes can be cloned i bactera
and the various technologies involved in it

7. Know the appheanons of brotechnology. m varions fields ke aericnlinee, industy and
human health

8 Know the basics of mdustiial brotechnolopy

9. Gat mtraduced to DN A testng and uthty of conene ensneering in forensie sciences

10. Take up research in biological seiences
Credits: 04 ! Paper: Core Compulsory

Max. Marks: 25475 ’ Min. Pass Marks: vee.....

Total No. of Lectures-Tutorials-Practical (in hours per week): 6-0-0.

Unit Topic | No. of

| Lectures

Mechanism of DNA replication, DNA polymerases, Termination of replication, |
I Proofreading activity, topoisomerase, DNA repair mechanism

15
Transcription and its regulation, RNA polymerases in prokaryotes and |
cukaryotes. Transcription factors: general and specific, initiation, Elongation and |
p  lermination. ' 15
Processing of hn-RNA, Capping, Poly(A) tailing, Splicing, RNA interferance |
|
Genetic engineering .
i Healh care biotechnology: gene replacement therapy. T
Miscellaneous: An introductory knowledge of biosensors, biochips, DNA finger- i
printing. Immobilized enzymes, bioenergy, genomic DNA libraries !
rv  Environmental biotechnology: Bioconversions,pollution control microbial 15 '

enhancement of oil recovery .sewage treatment.

Recommended Books:

Lodish et al: Molecular Cell Biology: Freeman & Co, USA (2004).
Alberts et al: Molecular Biology of the Cell: Garland (2002).
Cooper: Cell: A Molecular Approach: ASM Press (2000),

harp: Cell and Molecular Biology: Wiley (2002).

Watson et al. Malecular Biology of the Gene. Pearson (2004),

C 6. Lewin, Genes VL Pearson (2004).

| 7. Pierce B. Genetics, Freeman (2004). |
| 8. Sambrook et al .Molecular Cloning Vols I, 11, II1, CSHI. (2001), |

M

_,J‘_;;‘_L,J!J_""

aﬂ%
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9. Clark & Switzer. Expernmental Biochemistey . Freeman (2000)

1O Primrose & Pwyman. Principles of Genome Analvsis and Genomies. Blackwell (2003) [
.i [T Hartl & Jones, Geneties: principles & Analsvsis p.{‘(icmn‘ & Gienomes Jones & PBartlett (1908)

. 12, Sambrook ¢t al Maoleenlar Clonmge Vols 1T T CSHE Q001

This course can be opted as an eleetive by the stndents of following subjects:

Open to all

Suggested Continuous Evaluation Methods:
Continuous Internal Evaluation shall be based on Project/ Assignment and Internal Class Test. The
marks shall be as follows:

Project/Assignment 10 Marks
|
Internal Class test . 15 Marks

| To study this course, a student must have
| passcd/opted Zoology in B.Sc. 111

Course prerequisites:

Programme/Class:
Bachelor's Degree (with Research)/M.Sc. I J Four
Subject: ZOOLOGY

———
Year: Semester:
Seventh

Course Code: -B050704T | | enrss Tiile; _ .
i Paper 4: Evolution, systematics and Animal Behavior

Course Qutcomes:
The student at the completion of the course will be able to: :
1. Understand that by biological evolution we mean that many of the organisms that
inhabit the earth today are different from those that inhabited it in the past.
2. Understand that natural selection is one of several processes that can bring about
cevolution: although it can also promote stability rather than change. |

To understand and identity behaviours in a variety of taxa.

3.

4. The proximate and ultimate causes of various behaviours. .

5. Aboul the molecules, cells, and systems of biological timing systems. |
;s ; " ’ 5 % ‘ !'

6. Conceptualizing how species profitably inhabit in the temporal environment and space |

out their activities at different times of the day and seasons. |
7. To interpret the cause and effect of lifestyle disorders contributing to public |

Paper: Core Compulsory

Credits: 04

Max. Marks: 25+75 Min. Pass Marks: .........

Total No. of Lectures-Tutorials-Practical (in hours per week): 6-0-0.
Topic |: No. of

9

P -

o
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Coneept and development of evalution :Molecular evolution, concept of neutral

L.ectures

I evolution. molecular divergence and molecular clocks, molecular tools in 12
I"h,\"lngum'. proteins and nueleotide sequence analysis, origim of new genes and |
proteins
Mechanism of evolution

Il Population genetics- Hardy-Weinberg law, Concept and rate of change in gene 12
frequency through natural selection. mutations. migrations and random genetic
drifi
Animal behaviour: Approaches and methods to study behaviour, Altruism and
evolution- - Group  selection.  Kin  selection. Reciprocal — altruism,  Social

[ Sommunmicaton. Social dominance, Mating systems. parental care, Habitat 2
:x‘ciccuon‘ Migration. orientation, navigation, Role of Hormones and Pheromones
in control of behaviour |
Concept of biosystematics & Taxonomy, its importance and application in |
biology. chemotaxonomy. cytotaxonomy. molecular taxonomy. '

v Procedure in taxonomy: classification hierarchy of categories taxonomic and | 12
nontaxanomic character, different species concepts, subspecics and infraspecific |
categories -
International code of zoological nomenclature (ICZN)

Recommended Books:
Ridlev. M_¢2004). Evolution. 1T Edition. Blackwell Publishing
2. Barton. N. H,, Briggs, D. E. G, Eisen. J. A., Goldstein, D. B. and Patel, N. H. (2007). Evolution.

Lh Js L)

Cold Spring. Harbour Laboratory Press.

=~ J‘\

Hall. B. K. and Hallgrimsson, B. (2008). Evolution. I'V Edition. Jones and Bartlett Publishers
Campbell. N. A. and Reece J. B. (2011). Biology. IX Edition, Pearson, Benjamin, Cummings.
Douglas, J. Futuyma (1997). Evolutionary Biology. Sinauer Associates.
Alcocks T(2009) Animal Behaviour

Aubrey M (2012) An Inwoduction to Animal Behaviour

Ernst M (1969) Principals of Systematic Zoology

This course can be opted as an elective by the students of following subjects:
Open to all

Suggested Continuous Evaluation Methods:

Continuous Internal Evaluation shall be based on Project/ Assignment and Internal Class Test. The |

marks shall be as follows:

10 Marks

15 Marks

Project/Assignment

Internal Class test

Course prerequisites:

To study this course, a student must have
passed/opted Zoology in B.Sc. 11

sl
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qemester:
Seventh

' Programme/C lass: Year:

B;lcllcl(ll"s Degree (with Research)/NM.Se. | Four
Subject: ZOOLOGY
: Course Title:

Course Code: - BOSOT05P
Paper 5: Zoaology Practical
Course OQutcomes:
Vier the completion of the conrse students will Tearn Hands-on:
Fo Touse simple and componnd microscopes.
S0 e prepare shdes and stam them (o see the cell organelles.
3. To be tamihar with the basie prineiple of life. how a cell divides leading to the growth ol
an orgamism and also reproduces (o form new organisms.
4. The chraomosomal aberrations by preparing karvotvpes.
How chromosomal aberrations are mherited in humans by pedigree analysis in famihies

" h

6. The antigen-antibody reaction.

7. Learn about somie of the commonly used advance DNA testing methods.

8. Understand the principles of genetic engineering with hands-on experiments in mutation
detection. testing of wfectious diseases like Covid 19.

9. Getintroduced to DNA testing and utility of genctic engincering in forensic scicneces.

10, Get employment in Hospitals/Diagnostic and forensic labs/Counsel families with genctic

disorders.
1. Fnable students to take up research in biological sciences. |

} Paper: Core Compulsory

Credits: 04

Max. Marks: 25+75 J Min. Pass Marks: co.eeveae

Total No. of Lectures-Tutorials-Practical (in hours per week): 6-0-0.

Unit Topic No. of
Lectures |
I. To study the different types of cell such as buccal epithelial cells, nerve
cells. striated muscle cell using Methylene blue. :
2. To study the mitochondria using Janus Green B. | f
3. To study the different stages of mitosis in onion root tip f
I 4. To study the different stages of meiosis in testis of grasshopper | 20 '
5. Tnumeration of red blood cells and white blood cells using i ,
haemocylometer | '
6. Preparation of molecular models of amino acids, dipeptides, nucleotides | :
ele. II I
- - R = PEC S e T | - . — .i
1. Swdy of sex chromatin (Barr body) in human female from buccal ,| !
cpithelial and hair bud cells using Methylene blue i :!
2. Preparation of polytene chromosome from salivary gland cell of
I Drosophila and Chironomus 20
3. Fxamination of wild type (males and females) and mutants off |
|

Drosophila
Handling of Drosophila and study of its life cycle

11
%Nw

B

/

i
(¥ Scanned with OKEN Scanner



.
5. Prepacation of haman Karvotype and study the chromaosomal aberation
wWith respeet 1o mimber, translocation. deletion efe,
6. To prepare Tamily pedigree apmmet rare diseasc
Surves ol human eenctre disease
8. Study of colehiemised metaphase chromosomes in hone marrow ol
rodent by e div methd
Yoo Sex himbed inheritance in Drasophila melanogasier
L0, Tinkage and crossing over in Drosophila melanogaster
L1, Geneties exercrse fdata 1o he movided)
12, Study of permanent shdes for the following

A Dreentrie hudge m the anaphase 1 chromosomes of arasshopper

b Inversion m polviene chromosomes
\utaradiography detection of transeription in polytene chromasome

L Lampbrash chromosomes of Tritrny ooeyle
Gi-banded and C-banded metaphase chromosomes
Chromatid exchanges and chromosomal anomalics

-Sister chromand exchanges
. Rephicon organization by DNA-fibre auntoradiography

Premature chromosome condensation

'.I‘Z

=

I Study of circadian functions in humans (daily cating. sleep and

temperature patierns).

2. TPhototaxis behavior in house [Ty
11 = ; , - . 20
3. Study of courtship behavior in Drosophila i
4. Schooling behavior in fishes
3. { hcmollt\l.& I)Lhd\’l(li n carthworm -

Recommended Books:

i.

[odish et al: Molecular Cell Biology: Freeman & Co, USA (2004).
\berts et al: Molecular Biology of the Cell: Garland (2002).

3. Cooper: Cell: A Molecular Approach: ASM Press (2000).

4. Karp: Cell and Molecular Biology: Wiley (2002). Pierce B. Genetics. Freeman (2004).

5. Thomas J. Kindt, Richard A. Goldsby, Barbara A. Osborne, Janis Kuby Kuby Immunology. W
[HFreeman (2007),

6. [ ewin. Genes VIIIL Pearson (2004).

7. Pierce B. Genetics. Freeman (2004).

8. Sambrook et al .Molecular Cloning Vols 1, 11, III CSHL (2001).

Thls course can be opted as an elective by the students of following subjects:

Open to all

Suggested Continuous Evalllatmn Methodq'
Continuous Internal Evaluation shall be based on Project/ Assignment and Internal Class Test. The

marks shall be as {ollows:

Project/Assignment 10 Marks

Internal Class test ' 15 Marks
To study this course, a student must have

SRRRAS PRI passed/opted Zoology in B.Sc. 111 !

- 12

Jh -
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Lo A complete record of practical exercises in Zoology lab done during the session
must be produced by the candidates m three separate teeord books at the fime of
practical exanunation

2. Total duration of practical examination will be 6 hows spread over one day

Programme Class, Ve Semester:

Bachelor's Degree (with Reseaveh)V/A.Sc, | Four Seventh

Subject: Z001.0GY

. § - Course Title:
Course Cade: -BOS0706R ourme T
Paper 6: Rescarch Project / Dissertation

Credits: 04 Paper: Core Compulsory

Max. Marks: 100 | Min. Pass Marks: coveenees

This course can be opted as an clective by the students of following subjects:

Open to all

e EIES To study this course, a student must have
Course prerequisites: | s
| passed/opted Zoology in B.Sc. IT]

Programme/Class: ‘ Year: Semester:
Bachelor's Degree (with Research)/M.Sc. 1 f Four Eighth

Subject: ZOOLOGY

Course Title:
| Paper 7: Developmental biology and Immunology

Course Code: -B0OS0801T

Course Qutcomes:
‘ter completing this course. the students will be able to:
1. Understand how the single cell formed at fertilisation forms an embryo and then a full |
adult organism. |
2. Integrate genetics. molecular biology., biochemistry, cell biology, anatomy and |
phvsiology during embryonic development. '
3. Understand a variety of interacting processes, which generate an organism’s |
heterogeneous shapes, size, and structural features. '
4. Understand how a cell behaves in response o an autonomous determinant or an external
signal. and the scientific reasoning exhibited in experimental life seience.
Credits: 04 l[ Paper: Core Compulsory
|
|

Max. Marks: 25+75 Min, Pass Marks: vveeeees

/é s 13 -
Ih——
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Total No. of Lectures-Tutorials-Practical (in hours per week): 6-0-0.

Unit Tapic No. of
Lectures
Basic concepts of development
I Pnlvnc_\‘. commitment. specification, induction, compelence, determination and 15
differenciation: morphogenctic gradients, stem cells. eytoplasmic determinants.
IVF
Morphogenesis.cell aggregation and differentiation in Dictyostelinm, Axes and pattern
formation in Drosophila, Amphibia, i
H Formation of neural tube i vertebrates, e

Role of Hox and other pattern forming genes
Concept of Immunity.
Immune cells: Activation and differentiation of B and T cclls.

HE - Innate Immunity and Humoral immunity. Antigen and hapten, 15
Antibody: types, structure, Generation of antibody diversity and functions.
Cell mediated immunity, T cell receptors, MHC
Proteins in immune system:
Monoclonal antibodies

e Imerfcrons. o 15
Inflammation. hypersensitivity and autoimmunity
Vaccination

Recommended Books:
| ntal Biology: T. Subramaniam. (Reprint), Narosa Publishing House Pvit. Lid..

1. Des clepme

New Delhi(2013).
ntial Developmental Biology: Jonathan M. W. Slack, (3rd ed.), Wiley-Blackwell.

(2012).

3. Develepmental Biology: From a Cell to an Organism (Genetics & Evolution) eBook: Russ
Hodge.Intobase Publishing. (2009).

4. Current Topics in Developmental Biology: Roger A. Pedersen, Gerald P. Schatten. Elsevier.
{1998). .

5. Developmental biology: Werner A. Miiller, Springer Science & Business Media. (2012).

6. Human Embryology and Developmental Biology E-Book: Bruce M. Carlson. Elsevier
Health Sciences,

7. (2018).

8. Developmental Biology: Michael 1. F. Barresi, Scott F. Gilbert, Oxford University Press.
(2019),

9. Thomas I. Kindt, Richard A. Goldsby, Barbara A. Osborne, Janis Kuby Kuby Immunology.

W i Freeman (2007).
[0, 3elves Peter L, Martin Seamus I, Burton Dennis R., Roitt Ivan M. Roitt's Bssential

Immunology.

I 1. 13th Edition. Wiley Blackwell (2017).

14
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!‘ II Open o all

Sugoeested Continvous Fyvaluation Methods:
Continuous Internal Evaluation shall be based on
marks shall be as follows:

Project/ Assignment and Internal Class Test. The

Project/Assignment 10 Marks

Internal Class test 15 Marks

To study this course, a student must have

Course prerequisites:
passcd/opted Zoology in B.Sc. I11
Programme/Class: Year: Semester:
Bachcelor's Degree (with Research)/M.Sc. 1 , Four ' Eighth
Subject: ZOOLOGY
: e — ER— =
Course Code: -B050802T | e
,' istochemistry

Paper 8: Biochemistry and H

Course Qutcomes:

e completing this course, the students will be able to know:
o develop a deep understanding of structure of biomolecules like proteins. lipids and
carbohvdrates

How simple molecules together form complex macromolecules.

3. To understand the thermodynamics of enzyme catalyzed reactions.
<. Mechanisms of energy production at cellular and molecular levels.
5. To understand systems biology and various functional components of an organism.
6. To explore the complex network of these functional components.
7. To comprehend the regulatory mechanisms for maintenance of function in the body.
Credits: 04 Paper: Core Compulsory
Max. Marks: 25+75 } Min. Pass Marks: .........
Total No. of Lectures-Tutorials-Practical (in hours per week): 6-0-0.
Unit Topic - No.of
| Lectures
Principles of biophysical chemistry; pH and buffer; Basics of thermodynamics; |
I Conformation of proteins (Ramachandran plot), metabolism of proteins and 12
nucleotides
Enzyme kinetics: Michaelis-Menten equation, Lineweaver —Burk Plot, Enzyme
. ks s |
Il Inhibition, Evaluation of Km and Vmax in the presence of inhibitors, Bisubstrate , 12

enzyme catalysis, Allosteric enzymes

15

e —
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i
i Cholestrol synthesis and transport

Fixation and tissue processing
Types of fixatives and their chemistry

Nl | Dehyaration 12
Clearing and embedding,
mcthods of staining

Wpes of microtomes and seetioning. Principle and

Principles and methods of histochemical localization and identification of the

following:
glycoproteins with oxidizable vicinal diols

Carbohydrate moicties, Glycogen and
proteins with carboxyl groups and /or O —

by periodic acid Schiff method, Glyeo
sulphate esters by alcian blue methods
s Pi'ux‘cfns end groups, —NH, groups by ninhydrin-Schiff method, -SS-groups by
) pertormic acid —Schiff and performic acid alcian blue methods ' 12
d. Sudan 111 and Sudan 1V methods,

Lipids moieties: Sudan black B metho
ic lipids by Nile blue sulphate methods

differenciation of neutral lipids from acid
Nucleic acids
Methy! green pyronin-Y for DNA and RNA

I. Recommended Books:
2. Nelson & Cox: Lehninger's Principles of Biochemistry: McMillan (2000)
3. Zubay et al: Principles of Biochemistry: WCB (1995)
t& Voet: Biochemistry Vols 1 & 2: Wiley (2004)

McGraw Hill (2003) Elliott and Elliott:
niversity Presst4
. XI Edition. Hercourt Asia PTE Lid.

Murray et al: Harper’s IHustrated Biochemistry:

. Biachemistry and Molecular Biology: Oxford U

7. Guyton, A.C. & Hall, 1.E. Textbook of Medical Physiology
W.B.Saunders Company. (2006).

8. Tortora, GJ. & Grabowski. S. Principles of Anatomy & Physiology. XI Edition John Wiley &

sons(2006).
9. Christopher D. Moves, Patricia M. Schulte. Principles of Animal Physiology. 3rd Edition.
PearsonEducation (2016).
derland, MA: Sinauer Associates. (2004).

10. Hill. Richard W, et al, Animal physiology. Vol. 2. Sun
I'1. Chatterjee C C Human Physiology Volume 1 & 2. 11th
the students of following subjects:

edition. CBS Publishers (2016).

This course can be opted as an elective by
Open (o all
Suggested Continuous Evaluation Methods:
Continuous Internal Evaluation shall be based on Proj

marks shall be as follows:

cct/ Assignment and Internal Class Test. The -

Project/Assignment 10 Marks
15 Marks

e S

Internal Class test

/ L“’w 16 I |
/
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To study this course, a student must have

Course prevequisi
§ uisites: . . '
4 passed/opted Zoology in B.Sc. 111

Praogramme/Class: Year; Semester:
Bachelor's Degree (with Research)/M.Se. |1 Four Fighth

Subject: ZOOLOGY

|
Course Title:

Course Code: -BOS0803T ! Paper 9: Instrumentation, Biotechnigues and
Biostatics
Course Qutcomes:
\fter completing this course. the students will be able to leam:
I. Understand the basic principles of microscopy. working of different types ol microscopes
2. Understand the basic techniques of centrifugation and chromatography for studying cells and

scparation of biomolecules.

&

Understand the principle of measuring the concentrations of macromolecules in solutions by
colorimeter and spectrophotometer and use them in Brochemistry.
4. To learn aboui the use of biostatistics in research and data analysis purposc.

5. Lo Jearn the separation of different type of DNA and RNA

Credits: 04 ) Paper: Core Compulsory

Max. Marks: 25+75 [ Min. Pass Marks: .........

Total No. of Lectures-Tutorials-Theory (in hours per week): 6-0-0.

Unit Topic No. of
' Lectures
Types of microscopes and their biological applications: Phase contrast |
I microscope, Fluorescence microscope, Transmission and scanning clectron 15
microscope. |
I Spectrophotometry/ Colorometer: Types of spectrophotometers, Beer-Lambert's | 15

law. Applications, methods of DNA and protein sequencing | :

e —

Electrophoresis:  Principle, Detection of proteins: Western, Southern and ||
HI Northern blotting, Generation of genomic and ¢cDNA Libraries in Plasmid | 15
Phagmid. Cosmid .YAC vectors '

Measures of central tendency: Arithmetic Mean, Median, Mode

Measures of dispersion: Variance, Standard deviation and Standard error: .I
[V Correlation: Calculation of correlation in continuous data and ordinal data | 15

Regression: Linear regression, Regression coeflicient
Analysis of variange (ANOVA): One way
/ \J‘) 17

g =
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| Hypothesis testing: (-test. Chi-square test,

Recommended Boaols:

Lo Lodish et al: Moleeula Cell Biology: Freeman & Co. TISA (2004).
20 Aldberts et al Maoleculn Bioloey of the Cell Garland (2002

3 Cooper: Cell. A Moleenlan Approach. ASM Piess (20040

4 Kap: Cell and Moleeular Biology: Wilev (20020,

S. Watson et al. Moleeular Biology of the Gene Pearson (2004

6. Sambrook et al Molecular ( loning Vols 111 T CSHL (2001)

Primwose. Moleeular Biotechnoloav. Panima (2001)
8. Clark & Switver Txpermmental Biochemistiy. Freeman (2000)
Pagano ctal (2022) Principles of biostatistics

This course can be opted as an clective by the students of following subjects:

Qpen to all

Suggested Continuous Evaluation Mcthods:

Continuous Internal Evaluation shall be based on Project/ Assignment and Internal Class Test. The
marks shall be as follows:

Project/Assignment 10 Marks

Internal Class test 15 Marks

To study this course, a student must have

C isites:
ourse prerequisites passed/opted Zoology in B.Sc. 111

Note: Seleet any one of the elective course code B050804T and BO50805T.

Programme/Class: Year: Semester:
Bachelor's Degree (with Research)/M.Sc. 1 Four Eighth

Subject: ZOOLOGY

Course Title:
Paper 6: Mammalian Endocrinology

Course Caode: -B0O50804T

Course Qutcomes:

After completing this course, the students will be able to: .

1. Learn the roles of the endocrine system in maintaining homeostasis, integrating growth and '
development. responding to environmental msults and promoting successful reproduction.

(8]

Understand the definition of a hormone in terms of its general properties.

LD

Goin knowledge about among endocrine. paracrine and autocrine systems.
4. Learn the different classes and chemical structures of hormones.

LA

ldentity the glands. organs, tissues and cells that synthesize and secrete hormones, hormone
precursors and associated compounds. '

6. Learn the synthesis and modes of secretion of hormones. !
7. Understand how the secretion of hormones is regulated. including the principles of negative

('..’N ' 18

N
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and positive feedback mechanisims.
Credits: 04 Paper: Core Compulsory
Max. Marks: 28475 Min. Pass Marks: ..ooeaae

Total No. of 1 cetures-Tutorials-Practical (in hours per week): 6-0-0.

No. of

Unit Tapic
' Lectures

Hypothalamo-hypophysial System: General organization, Neurohypophysial and
Adenohypaphysial hormanes: chemistry and physiological roles of oxytocin and
I Vasopressin. Somatotropin and prolactin, FSIH, LIT and TSI, ACTIT. MSII. 15

Mechanism  of hormone action: Protein hormones and Steroid hormones
genomie and nongenomic pathways)

Thyroid hormones: biosynthesis, control of sceretion and physiological roles.

1 5 . , ; ; .

' Steroid hormones: biosynthetic pathways, physiological roles of androgens, 15
estrogen, progesterone, relaxin and inhibin.
Adrenal cortex: Organization, Physiological role of glucocorticoids and |
mineralocorticoids. |

11 . . _ ) : | 15
Adrenal medulla: catecholamine biosynthesis, release and physiological role. ;
Role of parathormone, calcitonin and vitamin D in calcium homeostasis. '
Endocrine pancreas: biosynthesis and physiological actions of insulin and‘

IV

glucagon. =. ;
. , g ; . | 15 |
Gastrointestinal hormones: secretin, gastrin and cholecystokinin. !
|

Pineal organ: structure and function. |

Recommended Books:
I. Norris and Carr (2020) Vertebrate Endocrinology
2. Hadley. M.C.: Endocrinology, Prentice Hall, Interational Edition, 2000
3. Wilson and Foster. Williams Text Book of Endocrinology 10th edition, W.B. Saunders
Company Philadelphia, 2005 N

This course can be opted as an elective by the students of following subjects:

Open to all

Suggested Continuous Evaluation Methods:
Continuous Internal Evaluation shall be based on Project/ Assignment and Internal Class Test. The |

marks shall be as follows: .

Project/Assignment 10 Marks
Internal Class test 15 Marks :
Course prerequisites: 1 To study this course, a student must have

»’
v 19

L — —
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Bachclor's Degree (with Research)/M.Se. |1

— Semester:
Programme/Class: Year: |
Four | Kighth

Subject: ZOOLOGY

Course Title:
|

Course Code: -BOSOROST Paper 9. Neurobiology

Conrse Ontecomoes:

\ter completing this cowrse. the students

Unit

L,

will he able to learne

i i ; OnY. NCIVes. svous tissue along
Understand the structure and function of neurons, nerves and nervou 3

with their working mechanisms behavior, .
I carn about neuron, nerves, glial cells. neurotransnitiers, acetyleholine, dopamine.
cerofonin. central nervous system, neural networks, peripheral nervous system,
Automatic nervous system, endocrine system, Hormonces. cle.
Understand  the  different neuronal degencrative  diseases (Alzheimer discase,
Huntington discase, Parkinson discase). ‘
Learn integrated approach towards neuroscience and builds a student’s expertise via
experimental skill training as well as theoretical learning. It gives a clear outline of

how neuroscience evolved and the future that it holds for the upcoming generalions.

Credits: 04 _ Paper: Core Compulsory

Min. Pass Marks: «vocveaee

Max. Marks: 25+75 -

(in hours per week): 6-0-0.

I

I

Total No. of Lectures-Tutorials-Theory
Topic . No. of
' Lectures
I. Plasticity of brain and neurogenesis '
2. Organization of nervous system
2.1 Brain structure
2.2 Neurons and glia ; 15
2.3 Cerebrospinal fluid i
2.4 Neural network '
2.5 Blood brain barrier i
2.6 Autonomic nervous system ;
1. Axonal and synaptic transmission
1.1 Types of neurons
1.2 Resting Potential & Action potential, Propagation of Nerve Impulses. "
1.3 Types of synapses |15
1.4 Excitatory and inhibitory post-synaptic potential i
1.5 Chemical transmission, neurotransmitters (acetylcholine, catecholamines. |
- serotonin and GABA), neuropeptides
Neuropathology o I .
1. Strokes | 15
2. Epilepsy
21
e
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Clonrse Outeanyes:

Unit

\Micr ¢ " :
ercompleting this course. the students will be able fo

£

10.

(. Handling and maintenance of rat in laboratory

2. Demonstrate the endocrine glands and reproductive organs in mammals
3. Surgical ablations of testis, ovary, adrenal and thyroid itn mammals

. Sudy of oestrous cycle of rat by vaginal smear preparation |
Study of the following using permanent slides 'i
! Endocrine glands and reproductive organs (testis and ovary) of mammals i
2 Thyroid of mammals |
3 Adrenal homologues (interrenal and chromaffin tissues) in mammals

v Ly oJda

U

n

Feam the different elasses and chemveal strnetures of harmones.
Identiy the glands. organs, Gissnes and cells that synthesize and secrete hormones,
hormone precursors and pssocited componnds
Understand the stiocture of iomolecules like profeins, lipids and earbohydrates
Perform basic hematological Taboratorn festing,
Distinginsh normal and abnormal hematologreal Taboratory findines to predict the
diagnosis of hematologieal disorders and discases
Understand the basie principles of mictoscopy, working of different tvpes ol
RRRIN TOSCOPCeS
Understand the basic technigues of centrifugation and chromatography for studyme ccll
and separation of biomolecules.
Understand the prineiple of measuring the concentrations ol macromolecules in
sofuttons by colorimeterand spectrophotometer and use them i Brochemistry,
Understand how the single cell formed at fertilisation forms an cmbryo and then a full
adult orgamism in Drosophila melanogaster.
Understand the developmental stages in the chick embryo,

Lxcdns 04 - Paper: Core Compulsory
Max. Mer\ 25+75 . i __I\II'I-._I;HSS Marks: vooieenin
Tora] No. of Lectures-Tutorials-Practical (in hours pu week): 6-0-0.
- Topie - el |,__\'0. of -
| Lectures

5.4 Cell types of pituitary gland in mammals |

5.5 Hypothalamo-neurohypophsial system of @ mammal in in situ preparation
6.

7
8.
9

Demonstration of ELISA-based hormone assay 20

Endocrine glands of rat (Location through models, Charts) |
Endocrine disorders {Photographs) |
Principles of fixation and staining of nervous tissue; Methods of tissue |
processing for microtomy, cryotomy and vibratomy |

10. Golgi and other impregnation methods in brain tissues.
11. Immunocytochemistry: Principles and application ,

12. Isolation of neurons and glia by differential centrifugation

13. Perfusion techniques

14. Fluorescence microscopy and nnmmmﬁumu(.uu,c, mt.tlmdx

l.

To study different mammalian blood cell types using Leishman stain,
Determination of ABO Blood group

e
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3 i : .
o Estimation of hacmoaolohin nange Sahli’s haemoglobinometer

L Y 5
9 Preparation of hacmin and haceochramaopen ryvatals

. Recording o blood prossure nsing o sphygmamanometes

6. Recordimg of blood plucose level by nsme glicomene

7o Study of permanent shides of Mammalian sk, € artlage. Bone, Spinal
cord. Nerve eell. Pinmtary, Pancreas. Testis, Ovary. Advenal, Thytond and

Parathyvrond gland

&0 Recordmg of simple musele twiteh with electrical stimualation (ot
Viviualy

Yo Demonsiration of the unconditioned reflex action (Deep tendaon
refiex such as knee jerk reflex)

FOU Ninhivdom test for g-amino acids.

I Benedict's test for reducing sugar and iodine test for starch.

[2. Test for sugar, protein and ketone bodies i urine.

[3. Qualitative tests of functional groups in carbohydrates, proteins and
liprds.

I4. Paper chromatography of amino acids,.

I3 To prepare solutions and buffers.

L6, Action of salivary amylase under optimum conditions.

I7. Determination of Hacmoglobin (gm %) in human blood: also calculation
of colour mdex and the mean corpuscular haemoglobin concentration

I8, Estmation of total leucocyte number per cubic mm of frog and human
hiood

19. Differential count of leucocytes in the human blood

20. Estimation of total erythrocyte count per cubic mm of blood

21. Ccll permeability of RBC of human blood in saline solution of different

21

concentrations

1. Study of eggs from collected / preserved material

2. Study of development of frog. chick, and Drosophila

3. Study of chick embryos from 16-18 hrs, 24-28 hrs 33-36 hrs, 42-72
hrs of development (Whole mount models, charts)

4. Study of development of chick by window method

5. Study of primary and secondary lymphoid organs through
microphotograph or models or chart.

. Immunoprecipitation dry lab exercise.

7. Performance of ELISA test [Dry lab exercise in case lab facility is ' 20

not available]. !

8. Immunohistochemistry |Dry lab exercise in case lab facility is not |
available].

9. Western blotting [Dry lab exercise in case lab facility is not
avatlable].

10. Comments including principle, functioning and utility of some

common instruments like Microscopes, Microtome, Colorimeter. |

Spectrophotometer. Centrifuge, Electrophoresis

11 ('_'z_x_lculguinn of mean, median, mode, standard deviation, standard |I
W 24 '
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3PCR Part 1 hitps. voutibe/CpGXTUTFSHA
4 PCR Part 2= higs Noutnbe/6WTTAYPTAT w
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Recommended Books:

Notris and Car (2020) Vertebrate Lndocrinology

Hadley. M.C.: Endocrinology. Prentice Hall, Tnternational Edition, 2000

Wilson and Foster. Williams Text Book of Endocrinology 10th edition, W.B. Saunders
Company Philadelphia, 2003

Lodish et al: Molecular Cell Biology: Freeman & Co, USA (2004).

6. Alberts et al: Molecular Biology of the Cell: Garland (2002)

7. Cooper: Cell: A Molecular Approach: ASM Press (2000,

. Karp: Cell and Molecular Biology: Wiley (2002).

9. Wawson et al. Moleeular Biology of the Gene. Pearson (2004).

10. Sambrook et al . Molecular Cloning Vols I, T, 1. CSHL (2001).

1L Primrose. Molecular Biotechnology. Panima (2001).

Clark & Switzer. Experimental Biochemistry. Freeman (2000)

I3. Pagano et al. (2022) Principles of biostatistics

t4. Current Topies in Developmental Biology: Roger A. Pedersen, Gerald P. Schatten. Elsevier.

T L) e

tH da

(1998).
£5. Developmental biology: Werner A. Miiller, Springer Science & Business Media. (2012).
16. Human Embryology and Developmental Biology E-Book: Bruce M. Carlson, Elsevier Health

Sciences.(2018).
17. Developmental Biology: Michael J. F. Barresi, Scott F. Gilbert. Oxford University Press. (2019).

This course can be opted as an elective by the students of following subjects:

Open to all

Suggested Continuous Evaluation Methods: _
Continuous Internal Evaluation shall be based on Project/ Assignment and Internal Class Test. The |
m.‘lfl(‘i shall ba.. as follows: |

T
Projecthssignment !, 10 Marks
|

Internal Class test i I‘? Marl«

. W To aludy lhu, course, a alud{.nl must Imvu
* | pass,edf()ptcd Zoology in B.Sc. 111

e
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3. Aco
. b ] . - -~ .
complete record of pracireal exereises i Zoology laly done diring the sessian

el i"t' i‘“'li”l ed I the candidates three SEPATALe 10 ored ook ot the time ol
praciresl coammmaiion

4. Tony i
Total dusation of pracocal examimation will be 6 hanes spread over one da

Programme ¢ lass Ve Semestel
ache ¥ " S
Bachelo's Pregree (with Researeh /N Se, | I'our Iighth

Subject: 2001.0GY

Comese Tile;

Course Code: -BOSOSOTR /
[ Paper 10: Researeh Project / Dissertation & Theats Writing

I
Credins. 04 Paper: Core Compulsory

Nan. Marks: 100 | Min. Pass Marks: .........

Phis course can be apted as an elective by the students of following subjects:
Open to all

, T ; To study this course, a student must have
Conrse prerequisites: ' . . .
| passcd/opted Zoology in B.Sc. 111

26
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I rogramme/Class: Year: Semester:

R:} he g Wy H
chelor's Degree (with Research)/M.Se. 11 Fifth Ninth

Subject: ZO01.0GY
Ciitbsn ) ‘ Coutse Title
ourse Code: -B0Ospog11

Paper 1: Non-Chardates and Applied Zoology

Course Outcomes:

Afier completing this course. the stndents will be able to:

1o demonstrate comprehensive wdentification abilities of non-chordate diversity
2. explam struetural and fanetional diy crsiy of mon-chordare

2o explasn evolutonan relanonship amongst non-chordate groups

S bwtemplovment m different applied seelors

S0 Students can start their own business i.c. self cimploviments.

0. Enable students o take up rescarch in Riological Science

Leam some important aspeets of applied zoology in daily life.

RS- =is 1 =

Credits: 04 fl Paper: Core Compulsory

Max. Marks: 25+75 Min. Pass Marks: .........

s Sl -

Total No. of Lectures-Tutorials-Practical (in hours per week): 6-0-0.

Unit Topic T No. of
Lectures
1 Conceptof species, Organization of coelom, Protostomia and deutrostomia 15

Protozoa — Classification, Colonial protozoans
Theories of origin of metazoans:

1 Porifera —Classification, Different canal system 15
Cnidaria- Classification, polymorphism in Coelenterata
Annelida —Classification, Adaptive radiation in Polychaetes |
Mollusca- Classification, Pearl formation |

i Arthropoda — Classification, Crustacean larva and their significance 15 |
Echinodermata- Classification, Larval form and their significance .'
Brief introduction to minor phyla - | ___:
Filter feeding in Polychaeta and Mollusca ;

IV Organ of respiration: Gills. Lungs and Tracheae 15

‘Organ of excretion: Coelomoduct, Nephridia and Malphigian tubules |

Recommended Books:
I, Barnes et al (2009). The Invertebrates: A synthesis. Wiley Backwell 17 :
2. Hunter: Life of Invertebrates (1979, Collier Macmillan)
3. Marshall: Parker & Haswell Text Book of Zoology. Vol. T (7th ed 1972, Macmillan)
4. Moore: An Introduction to the Invertebrates (2001, Cambridge University Press)
5. Brusca and Brusca (2016) Invertebrates. Sinauer

27
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/
’ 6. Jan Peelyenit: 1
/ | X \.m.] cehenil {201 Hrn}r\_ll_\ of the invertebrates M Ciravw Hill
i OINCHSeNn {200 A ’
SERLSOL2) Animal Evolution Interelanonships amongst hivme Phvla Oxtord

" ;
:\;. l.;lhm' I.,\"'\ - Apienltme, 1CAR Publicanon

i Singh 8 n""~'!‘“'|"l‘"1‘ m India. Inchan couneil of Agricalinral Researeh. New Delhi
10, himaran VLG Fish and fisheries in India . I

PE Khanna § SoAN ttroduction 1o fixhes

L2 Bowd. ¢ ? ’
OV C & Tucker C 8, Pond aquaculinre water qualiny managemen

Py swas K P Vish and prawn diseases

I PU“{-I'-‘- ELP 02002 Fatomolooy and Pes NManagement. Prentice Hall

ES. Lee. Farthworm Fealoay

To. Stevenson. Bioloey of Farthworms

I7. Destroctive and Uselul Tnseets by C. 1 Meteall

IS, Nemculture for Rural Development - Hanumappa (1978). Himalava Publication,
PO, Sniculiare i India Sarkar, D.C. (1988). CSR. Bangalare

This course can be opted as an clective by the students of following subjccts:

Open to all

Suggested Continuous Evaluation Methods:

Continuous Internal Evaluation shall be based on Project/ Assignment and Internal Class Test. The

marks shall be as follows:

Project/Assignment : 10 Marks

15 Marks

Internal Class test

To study this course, a student must have

Conrse prereguisites: ! passed/opted Zoology in B.Sc. 11
 Programme/Class: ’ Year: Semester:
Bachelor's chree_(\_\_'it_h__Bg_s_tar_cj_)fl\is_g.ll_ - J Fifth Ninth

Subject: ZOOLOGY

. . o i Course Title:
Course Co.de. -B050902T | - Baper 3: Chiordts |

Course Qutcomes:
Aller completing this course. the students will be able to learn :
demonstrate comprehensive identification abilities of chordate diversity

L

2. explain structural and functional diversity of chordates
3. explain evolutionary relationship amongst chordates
4. Take up research in biological sciences.

Credits: 04 Paper: Core Compulsory

Min, Pass Marks: cv.veeens

Max. Marks: 25+75

Total No. of Lgctures-Tutorials-Practical (in hours per week): 6-0-0,
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No. of

Unit -
Topic
1.ectures
Origin. evolution and adaptive radiation of Chordates: Transition from Agnatha
I 1o ganathostomes; Origin of vertebrates: Adaptive radiation 10 vertebrates, 15

theortes and types
rean of olfactory 15

Itesmmentanedesvatives; Respiratorny sysiem in Chordates: O

i and taste: Skeleton svstem of vertebrates
1 Origin of mammals: Primitive mammals- Prototheria and Metatheria: Adaptive 05
radiation in mammals with reference to locomotory appendages
Parental care i amphibians
15

Adaptation in {lightless birds
Oviparity in mammals

Lateral line system

Recommended Books:
I. Harvey et al; The Vertebrate Life (2000)
5 Colbert et al: Colbert’s Evolution of the Vertebrates: A history of the backboned animals
through time (3th ed 2002, Wiley - Liss)
Hildebrand: Analvsis of Vertebrate Structure (4th ed 1995. John Wiley)

. Kardong (2015) Vertebrates: Comparative Anatomy. Function, Lvolution

e

Kenneth 3
MeGraw Hill

Mo arland et al: Vertebrate Life(1979, Macemillan Publishing)
Parker and Haswell: TextBook of Zoology, Vol. 11 (1978, ELBS)

6, 1
Romer and Parsons: The Vertebrate Body (6th ed 1986, CBS Publishing Japan)

Young: The Life of vertebrates (3rd ed 2006, ELBS/Oxford)
C K and William Presch (1970). Elements of Chordate Anatomy. Tata

o

tn

:-J

E}o

Weichert

MceGraw Hills

Y

This course can be opted as an elective by the students of following subjects:

Open to all

Suggested Continuous Evaluation Methods:
Continuous Internal Evaluation shall be based on Project/ Assignment and Internal Class Test. The

marks shall be as follows:
Project/Assignment 10 Marks
Internal Class test 15 Marks

To study this course, a student must have
passed/opted Zoology in B.Se. 111

Course prerequisites:

Programme/Class:

ngJ 29

Year; | Semester:
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Bachelor's oo, 3
chelor's Degree (with Rcm-m‘t‘h)fM.Sr. 1] Fifth Ninth

Course Code: ~BOsnop3

Subject: Z0O1.0GY

Course Title;

Papoer 4: Parasitology and Bioinformatics

Conrse Onteomes:

\1‘1L'i
[

=

=

t

0.

Unit

I1

i1

t'l“I‘-f"T.‘Hrl_-' this catrse. the students will e able 1o

ldenuiy, deseribe and contrastunteeliulan parasites and patasitic worms,
Deseribe speerfic human and non- human parasitic diseasos,

p x

trepare and observe live parastiic specimens and test students' OWN seropostivity for o
particular parasitic infection,

Report on observations of biological specimens such as parasifes,

Appraise the impacts of parasitie discases on human socicties,

Get miroduced to computers and use ol bioinformatics tools.

Take up research in biological sciences.

Kiowledge and awareness of the basie principles and concepts of biology. computer scicnee
and mathematics.

cxisting sottware effectively to extract information from large databases and o use this

mformation in computer modeling.

- problem-solving skills. including the ability to develop new algorithms and analysis methods

an understanding of the intersection of life and information sciences, the core of shared |

un“ptx language and skills the ability to speak the language of structure-function |

ionships. i ﬂomn tion theory, gene expression, dml database queries

C I“edl[S 04 Paper: Core Compulsory

Min. Pass Marks: .........

Max. M arLs 25+75

Toral No of‘Lectun €s- Tutot :als-Practu.al (m hours per week): 6-0-0.

Topic No. of
Lectures |
|
Parasites and parasitism: General consideration, Type of parasites and hosts, |I
Symbiosis and commensalisms. 15 !
Violecular interaction between host and parasite and evasion of immunity. |I |
_ S ) L r |
. r |
Protozoan parasites: !
Distribution, habit and habitat, structure, life cycle and diseases caused by i 15
: 5
Entamoeba histolytica, Leishmania donovani, Plasmodium and Trypanosoma |
b: ucei '
- - - - - IPE—— |
I 15

Hch‘ninlh parasites:

W 30

. | /
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General char
i [SAH HiW ISR oy V7als ’ :
aracters, organization and larval forms of Platyhelminthes
and Ng‘m;nlwhnimhcs
Distribution, habi i i
stribution, habit and habitat, structure, Tife cycle and discases cansed b

Echi ooy i 5 pa S ; :
Eelinococeis granufosus, Schistosoma hacoatobivm Wyeherer iahanerofti

Basic cancept of bioinformatics: Concept ol dignal laboratory
Rasies of mformation technology fin hologist
V' Basic features and management systems of Nucleie acid sequences databases,
protein

Intraduction o data retrieval svstems. - Scarch  engines,  Fntrez,

identification resouree

Recommended Bools:

hung. General Parasitology. Hardeourt Brace and Co Lid. A< New Delly

oS O
= Gerard D. Schimdt and Lany S Roberts. Foundations of Parasitology. McGraw 1hill.
3. Burton T et al. (2018) Human Parasitology

S, Parasuology- Chakraborty
6. Niong I (20061 Essential Bioinformatics. publisher Cambridge University Press
t al Bioinformatics: Instant Notes. Viva Books (2003).

Parasiology- Chatterjec

Westhead e

This course can be opted as an elective by the students of following subjects:

Open to all

Suggested Continuous Evaluation Methods:
Continuous Internal Evaluation shall be based on Project/ Assignment and Internal Class Test. The -

marks shall be as follows:
Project/Assignment | 10 Marks
B ) | B
Internal Class test | 15 Marks
. "
|

To study this course, a student must have

CmtrSe prefequisites: passed/opted Zoology in B.Sc. ITI

%’V
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;\'nf v Soeleet ¢ 4 . " .
e Seleet any one of the clective conrse code BOSOONAT and BOSOODST,

Programme/Class: Year: Semester:
B:ll?hl.‘lﬂl"s n[‘c‘rr \ 1 ;i PN .. Nintl
gree (with Research)/M.Se. 11 Fifth Ninth

Subject: ZOOLOGY

Course Code: ~BORQOQAT f 't\1‘11 se Title: )
Paper 2: Enmvironmental Biology
Course Ontenmes:

\ier complening this course. the students will be able to:

Lo Complexities and interconnectedness of varions envitonmental levels and then functioning

T T 1 . . .
M cnviromimenial issues. then CATISCH, CONSCQUeEnces lIIHI amelioration

2. Ulo
Yo About the molecules, cells, and systems of biological timing systems.
40 Concepruabimg how specres prefitably inhabit i the fempaoral environment and space out their

icinvines at driterent times ol the day and scasons,

S0 To anterpret the cause and effect of lifestyle disorders contributing to public understanding of
brological nming.
Credits: 04 ,' Paper: Core Compulsory
Max. Marks: 254758 ; Min. Pass Marks: .........
- S
Total No. of Lectures-Tutorials-Practical (in hours per week): 6-0-0.
" —— T SRR T
Unit Topic | No. of
i Lectures
Fcosvstem: Components of ecosystem, Energy flow in terrestrial and aquatic |
I ecosvstems and mineral cycling (CNP) ! 15
Population ecology: Characteristics of a population and growth curve, |
Population regulation - | ;
Ecological succession, Concept of climax. ‘
I Community structure, Levels of species diversity | 15
Concept of habitat and niche,Edges and ecotones effects.
I
- !
Conservation and management of natural resources |
|
- Biodiversity: benefits and threats 15 |
Endangered species management and biodiversity protection 1
Concept of biodiversity Hotspots !
o P .
4 Environmental health and toxicology |
o 4.1 Types of environmental health hazards || 15 i;

4.2 Pollution: air, water, solid waste and radioactive ;' ;
4.3 Bioaccumulation and biomagnification

Recommended Booaks:

1. Lcology: Theories & Applications, Peter D, Stiling, 2001, Prentice [Hall,

Fooloaical Modeling. 2008, Grant, W.E. and Swannack, T.M., Blackwell,

Feology: The Experdqen _d‘!_,_—’&niﬂ_\;ais ofl Diﬁll’ihu!iun and Abundance, Charles J. Krebs, 2016,

>
o
G

w1

32
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Yevmrio 3 1
Pearson Fducation Ine.

Flements Il
; : cology, T'M Sl \
3. Environmental Che Yo EM South and R Soeh, 2014, Pearson | dueation Ti
6. Lnvironme S emistry. 2010, Stantey and Manahan, 1, CRC . Taylor & Trancis Tondon
7 m .-”l‘ l-l ent Raven. Bere, Jolnson, 1993, Saunders Collere Publishing
I EZ L Jd18 0 i — .
WS of Eeology, G.T. Miller, T, & Scott. | Spoolman, 2014, Brooks/Caole. Congri
Lecarnine
S - T L _
\\{%]“h“qu Feology: A Sciennfic Tntroduction. 2004 Closs. (. Downes, Boand Boultan, A
. Hev-Blackwell publisher, Oxford.
- Pundamental Processes in Feology: An Farth svstem Approach. 2007, Wilkinson. 1 M. Oxford

U Crsiy Press, UK

10,1 ll1‘|\1.111k‘nhil.\ \'flll'(‘uh\g‘\-_ 1P Odum & Girpy, W RBarren, 1971, Saunders

This course can be opted as an elective by the students of following subjeets:

Open to all

Suggested Continuous Evaluation Methods:

Continuous Internal Evaluation shall be based on Projeet/ Assignment and Internal Class Test. The
marks shall be as follows:

Project/Assignment 10 Marks

Internal Class test ! 15 Marks

e orasaiTG To study this course, a student must have
' pEErEd T _ passcd/opted Zoology in B.Sc. 111

33
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! rogramme

Class

Bll(‘hulm-' N Year: I

. n{‘nr(-‘- l ar: Semester;

- \\i”l R['Nt“n-‘-h},f\l ‘
THATCh)YM.Se. Fifth y
Ninth
Subject: ZOOLOGY

Conrse ¢ ‘ode; -Bospogay | Course Tritle:

Paper 4: Principles ol Toxicology

Course 1\mu=mm:

M

Unit

1 \'.\m]\[t.]m}: this e

s the students will be able o
Understand the core coneepts ol the science ol toxicology, inchuding hazard identitication.
CNPOsUre assessment. dose-response assessment and an understanding of the mechanisms of
acton and etfects of toxie chemicals at multiple levels of biological organization.
Understand the role for the seience of toxicology in society, including the importance of risk
analysis. management and communication. Students will be able to identify and discuss
contemporary issues in toxicology.

Leamn technical aspects and experimental approaches in toxicological research. testing and
risk assessment.

Competent in scientific analysis and communication, mcluding the ability o analyze
relatonships, draw appropriate conclusions supported by data, and articulate in writing and
orally a critical perspective using evidence as support.

Completing the programme students are well qualified to pursue entry levels in scientific
employment in different industries.

Credits: 04 | Paper: Core Compulsory

Max. Marks: 25+75 | Min. Pass Marks: ..ovveees

Total No. of Lectures-Tutorials-Practical (in hours per week): 6-0-0.

Topic No. of
Lectures

Definition, history, scope & sub-divisions of toxicology.

n

Dose-effect and dose-response relationship- acute toxicity, chronic toxicity reversible | 1
& irreversible effects.

= — o !

Classification of toxic agents, natural toxins, animal toxins, plant toxins, food toxins,
genetic poisons and chemical toxins.

f 15 .
Factors affecting toxicity — species and strain, age, sex, nutritional status, hormones, |
environmental factors, circadian rhythms. | '
] " - R S e e e e : s pe e |
| !
Absorption and distribution of toxicants-portals of entry-skin, gastro intestinal tract, ;
gills and respiratory system. ' "

Bio-distribution, biomagnification biotransformation of xenobiotics- brief introduction
to Phase-| and Phase-l\reactiops. .

S /
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Reactione of toxing wit

h targe < o :
Hvdrogen abstractim_ : Eet molecoles. Covalent hinding, Mon-covalent hinding,

lectron transfer, Enzymatic reactions

15

Elimination
of toxicants ren i
-Ahts-renal, hep: : 5 i
St hepatic, DMES, pulmonary systems, milk, egg and

erc'.nnncn(h-d Bonks:

1. K¢ * 11900 T ol
NCDT U (998 I"ilﬂt‘.\ ol l"\l(‘oll'li_l\'
2. Klaassen © A o . .
e sen U D And Watkins | B, (2021) Casarett & Doull's Issentials of Toxicology
3 Lee R i oal hl ¥ 1 . y .
CBM ctal 2017 Lu's Basie Toxicology Fundamentals, Target Organs, and Risk

Lssessment

Thirc s — : 5 - : i
I'mis course can be opted as an elective by the students of following subjects:

Open o all

Suggested Continuous Evaluation Methods:

Continuous Internal Evaluation shall be based on Project/ Assignment and Internal Class Test. The

marks shall be as follows:

10 Marks

Project/Assignment

Internal Class test 15 Marks

P o | To study this course, a student must have
PrEEEguanites. | passed/opted Zoology in B.Sc. 111

K
g\,
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Y
Programme lass
Vear: Semester

Bachelor's p
CEree i S
Brec (with Researcynvise. 1 Four Ninth
Subject. 2000 O

Covrse ile

Course Code: - BOsgogap
Paper 5: Zoalogy Practical

Conrse ( Mitcames:

Afler em

completime . . :
mpletme this conrse. the students will he able to

vehrversiny

Fo Demonsiate o amprchensive identification abilities of chordate and non- chordate
‘ I‘IH-.|"’.‘~.‘..1'1-!' structural and functional diversity of chordates and non - chordate
Lo baam evelunonary relationship amongst chordates and non- chordates

‘ amplextiies and interaction of varons environmental levels and then fnctionme.

0 LT
Understand - abour the global  environmental  issues, their  causes,  consequences  and

miprovement
Learn about the interactions of molecules. cells. and systems of biological iming

s

Y. Learn how specics profitably inhabit in the temporal environment and space out their activitics
atditferent times of the day and seasons,

10, To mterpret the cause and cffeet of Lifestyle disorders contributing o public understanding of
biological timing.

11 Identifv, deseribe and contrast unicellular parasites and parasitic worms.

12, Understand specific human and non-human parasitic diseases.

|3, Prepare and observe live parasitic specimens and test students' own seroposilivity for a
parncular parasiic infection.

[4. Report on observations of biological specimens such as parasites.

15, Appraise the impacts of parasitic diseases on human socicties.

16. Hands on practice of computers and use of bicinformatics tools.
Knowledge and awareness of the basic principles and concepts of biology, computer science

and Illi1[f]C[]1{1[iCS.
Learn existing sofiware effectively to extract information from large databases and to use this

8.
mformation in computer modeling.
19. Fnable students to take up research in biological sciences.

20. Generate sell employment.

Credits: 04 Paper: Core Compulsory !

Max. Marks: 25+75 Min. Pass Marks: .voeeenes -

Total No. of Lectures-Tutorials-Practical (in hours per week): 6-0-0. !

S —— T

Unit Topic { No.o
| Lectures |
x SR Y S i ——
Candidates must produce at the time of practical examination their preparations, J.'
collection and practical record books containing a complele record of the | j
laboratory work done during the session. | '

Uhe pracucal work shall compnise: [

1 Lo 5 o prise | 20 |

I. Stwudy of animal specimens of various animal phyla of non-chordate, |
2. To prepare permanent stained slide of septal nephridia ofearthworm. !
3. To take out the nerve ring of carthworm. "
4. Toalce ounhastae plate from Palaemon.

"
(¥ Scanned with OKEN Scanner
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Perma
Xmanent Prens .
. : et Preparation of selbii. Pasimacdion. amneha Tlisa
{ 0. ]L‘I‘l‘ll.‘mcm Prenne: : J
) reparation ol ey thed e Pedicihs

(1 Mise .
). Ha Pt teattle leomse) lresh waterannehids

il![l‘ll‘;\[\:u}u‘ Ill-li ST ”H-"I"["r!'

<

Larval stages of helmmiths and arthropodds

8 Peormsars .
o Permanent mount of wings, maouth parts anddevelopmental stages ol |
mosquite and honse 11y
Q. P ; v GF
. Permancnt preparation of ticks’ mites, ahdominal arlls ol acuitic

msects vz Chironompes Tarva, deavontiv andmaviy nvimphs.

preparatton of antenna of houseliv
TOL Tdenuficanon of pests
FEC e nstory of silkworm, honevbee and lac inseet
120 Diasseet out the aristotle's lantern of seas urchm (Fehini)
13 Demonstrate the nervous  system of - Cockroach,  Palacmon,
Squilla.ila, Unio, Aplvsia, Loligo, Sepia, Octopis.

I Study of animal specimens of various animals of phyla Chordata

2. Comparative study of histological shdes of different fissues ol
vertebrates.
T 3. To prepare stainedunstained slide of placoid scales. 20
4. Comparative study of bones of different vertebrates.
5. Scoliodon: Afferent and efferent branchial vessels, Cranial nerves
6. Studv on use and cthical handling of model crganisms
(Mice, rats, rabbit and guinca pig).
I. Calculation of similarity index between different communities
2. Calculation of concentration of dominance for different |
communities
3. Calculation of Shannon Weiner Index of diversity in different
communitics i |
4. Determination of salinity and chlorinity in water samples i
5. Determination of moisture content and total organic matter in soil l
sample :‘
6. Determination of dissolved oxygen E i
i. Determination of free CO2 in water sample
ii. Determination of the thermal stratitication and circulation |
m period of a water body | 20 |
7. Study of an aquatic ecosystem, its biotic components and food ! !

chain. .
8. Estimation of pesticides in food brewages |
9. Heavy metal analysis in contaminated food material .
10. Study the biodegradation of waste discharged from food industry
11. Determination of NOAEL, LOAEL, LCsp, LDso using different
drugs, heavy metals. pesticides, insecticides with the help 0['| |
different animal models.
12. Study of prepared slides/ specimens of Entamocba, Giardia,
Leishmania,  Trypanosoma,  Plasmodium,  Fasciola, Tacnia,
Polystoma Schistosoma, ischinococeus, Lnterobius, Ascaris and

Ancylostoma !

/ vﬁ 37
o

v
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3. Gerard D. Schmidt and Larry
7. Handbook of Practical Sericulture

8 Prost. P
0. Singh S.. Beekeeping in India. Indi
| Ullal S.R. and Narasimhanna, M
22 Jolls. M. S. Appropriate Sericultural Techniques:
23, Handboek of Sil
¢ Santanam. B. ct al. A manual of freshwater aquaculture
25. Bovd. C.E. & Tucke
26. Pedigo. L.P. (2002). Entomology an
7. Ranga
This course can be 0

Open to all

Recommended Bools:

I

Harvey ot aG ,
: lI Vet al Uhe \ crteheate e (2008
Colbertet al: ¢ .

al: Colbe . , :
t1y olbett™s Bvolution of the Vertehrates: A history of the hac khoned animals
throngh tme (Sthoed 2002, Wiley - 1 iss)

Hildebrang Al :
tildebrand Analvss of Vertehrate Structire (4th ed 10050 Tohn Wiley)

]\L‘HI:-\‘H\ Vo Kardong (015) Vertelwates: Comparative Anatom Fonction, Tyvalution MeGra
fil“ Vetarland et al Vertebeate 1ile (1979, Macmillan Publishing)
Parker and Haswell, TextBook of Zoology. Vol 11 (1978 TTRS)
Romer and Parsons: The Vertebrate Body (6th od 1986.4 1S Publishing Tapan)
Young The Tate of vertebrates (3rd ed 006, 11 BSOxlondy
Rarmes o al (2000), The Tnvertebrates: A svathests. W ey Backwell 17
Varehall Parker & Taswell Text Book of Zoology. Vol 1(7th ed 1972, Macnultan)
0. Moore: An Introduction to the Tnvertebrates ( 001, Cambridge University Press)
Brusca and Brusea (20106) Invertebrates. Stnaucy
2 an Pechentk (2014) Bioloay of the invertehrates, MeGraw il
doradale, LA, and Potts, E.AL (1961). Inverichrates: A NManual tor the use ol Students. Asid
Publishmg Home
: il Brace and Co. Ltd. Asii. New Delh

Thomos C. Chung. General Parasitology. Hardcou

S Raoberts. Foundations of Parasitology.
gy Harper and Row publisher

L MUNL (1987). Central Silk

McGraw Hill

Robert Leo Smith Ecology and field biolo
- Ullal. S.R. and Narasimhann:

Yoard Publication. Bangalore.
(1962). Apiculture. Oxford and IBH. New Delhi.
D.S.. Apicultre. ICAR Publication.

an council of Agricultural Research, New Delhi.

{.N. Handbook of Practical Sericulture: CSB,Bangalore

Bd., Director, CSR & TI, Mysore.

lworm Rearing: Agriculture and Technical Manual-1, Fuzi Pub. Co.

1 C.S. Pond aquaculture water quality management
d Pest Management. Prentice Hall.

nathan LS. Vermicomposting technology- soil health to human health

pted as an elective by the students of following subjects:

Suggested Continuous Evaluation Methods:
Continuous Internal Evaluation shall be based on Project/
marks shall be as follows:

10 Marks i

Assignment and Internal Class Test. The |

|
5 15 Marks

Course prerequisites: l To study this course, a student must have
passed/opted Zoology in B.Se. 111

Project/Assignment

Internal Class test

//

e——]
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\ compl
; Mete record of
o o iaes L D

must he pProduced |y 'rl| ractical exereises in Zoology lab done duving the sesston
; G By the candidate I .

Wactical e Adates m three separate record hooks at the time of
R pracieal CNIMINAon | s
Z, A F 3 i

Total duraton of practical ¢

Namimation swill be o hos spread over one day

Yoo . Tg™
Programme/Class:

Rachelor Year Semester
H Welor b DL\'g]‘(\(\ ‘\‘ i‘h I{t\’u\”r(‘h}ﬂ\l-sc. II I"i\'l‘ .‘i“’h
Subject: ZOOLOGY
Course Code: -B0509OTR Course Title;

Paper 10: Research Project  Disscrtation

Credits: 04 Paper: Core Compulsory

Max. Marks: 100 Min. Pass Marks: .
ST e e | .
This course can be opted as an elective by the students of following subjects:
Open to all

i . . . To study this course, a student must have
Course prerequisites: ] passed/opted Zoology in B.Sc. ITI
Programme/Class: |' Year: Semester:
Bachcelor's Degree (with Rescarch)/M.Se. IT | B Fifth Ninth

Subject: ZOOLOGY
|

' Course Title:
Course Code: -BO5S1007P |

- = Paper 5: Practical (Fish and Fisheries Special)
Course Qutcomes:

“ter completing this course. the students will be able to:

. Learn the knowledge necessary for professional or academic work in the field of aquaculture
and fisheries. This includes knowledge in the areas of ecology, oceanography, biology,
physiology. health, reproduction, nutrition, behavior, and genetics of fishes.

2. Learn to cvaluate the importance of diversity, equity, and justice, as well as the role of social :
factors (e.g. culture, economics. policy) on aquaculture and fisheries from local to global
scales.

3. Learn the basic technical skills necessary for work in aguaculture and fisherics.

4.

Create focal and global solutions o complex challenges in fish and lisheries and able to
venerate self employment.

. Learn to eritically evaluate the effect of fishing gear on larget and non-target organisms and
ceosystems via data analysis.

- B
Credits: 04 i Paper: Core Compulsory '

Max. Marks: 25+75 i,

Atk N Min. Pass Marks: «vveveees
/ ‘\)f 39
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II'U il 0 i i ~
[l I N“. { IL{‘““L"\I[””[‘I' "P 7. :
velld in““[:]l“n hf””“‘l‘" Ve lf ]: '

Na. of

Topic
T ectures

| SO
©OOCRESNA] aialusei BT s
e Malvses pf Pondwiter by measuring the following phvercao.
chemical Propertics
Yie 5
I [-lw!!\m{i O content
9
1.2 02 content |
1.3 Allalinm
1
1.4 f‘”
2. Study of Tog i '
2 UV ot locally available weed and predatory fishes
- Study of Tocally available lanvivorous fishes =

<. Collecuon., mounting and study of helminth parasttes inlecting locally

ailable fishes

S, ldentification of locally available fishes of cconomic importance

6. Determmation  of  feeding  habit  of important edible  fishes by
momhological analyses of their buccopharyngeal region
Determinauon of feeding habit of carps and catfishes by analyses of their

qut contents, -
Dissection and display of afferent and efferent branchial vessels of a caip
and a catfishes

Preparation of permanent stained slides of skin, gills, spleen, digestive
tract (stomach and intestine), liver, gonads of Hereropneustes fossilis or |
5 Clarias barrachus 20
Determimation and comparison of hemoglobin content of water-breathing

Lsd

and air breathing fish
Study of ventilation rate and surfacing activity of a air-breathing fish

under different experimental conditions
Determination of fecundity in major carp and catfish

Determination of fertilization rate of carp
Determination of final oocyte maturation by scoring germinal vesicle

breakdown
Study of functional morphology of testes and ovary by preparing .

permanent stained slides belonging to different reproductive phases 20
Determination of gonosomatic index and hepatosomatic index and their

relations with regard to gonadal and body growth

Demonstration of induced breeding at a seed production centre | I‘
6. Visit 1o a fish farm and hatchery |

7. Study of length weight relationship of major carp and catfish f

EEY

Il

Lh

LW

Recommended Books: :
1. Datta Munshi, I.S. and M.P. Srivastava. Natural History of Fishes and Systematic of Fresh |

water Fishes of India. 2006 Narendra Publ. House, New delhi _

2. CGupta S.K. and Gupla P.C. General and Applied Iehthyology.

3. Sevastava, C.B.L. A. textbook of Fishery Science and Indian Fisheries.

4. Tagler et al. Iehthyology
5. Norman. LR. A History of Tishes.
6. Kyle. HM.A. Biology ot Fishes

An Introduction o Fishes.

‘ 40
> q,\r”

7. Khanna. 8.5

/ A
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Minsran. § L s

D b '
S d Fisheries ol Iney
- PARdaCh. Aquaculige
I” Ny
CALrarwg " Tis
' Y L S.C. Fisheny Managemen
CGiovind 2 : :
! ndon, T | Pich Prowessing lcehnolooy
12, Beay m. (R ‘

» ”.1“1”‘\"1‘1. ol iy &l M Bshies o Irvehia
3 Bal and Rao, Marme Fisheries

This conrs
: IS¢ > sl pii s : Svs
¢ can be opted as an electiv ¢ by the students of following subjects
Open to an

Ty T S 2
ggested Continnous Evaluation Methods:

Lontimuous Intemal Evaluation shall be based on Project/ Assignment and Internal Class Test The
marks shafl be as follows:
I‘rujcct-'.-\!-‘sigmm'nl 10 Marks
Internal Class test 15 Marks
- . To study this course. a student must have
Course prerequisites:

passed/opted Zoology in B.8c. 111

1.

A complete record of practical exercises in Fish and Fisheries Special done during
the session must be produced by the candidates in three separate record books at
the tme of practical examination.

s}

2. Total duration of practical examination will be 6 hours spread over one day.

Programme/Class:

Year: Semester:
Bachelor's Degree (with Research)/M.Se. II Fifth Tenth
Subject: ZOOLOGY
5, | Course Title:
Course Code: -BOSI607P

. ] Paper 5: Practical (Cell Biology Special)
Course Qutcomes:

Alter completing this course the students wile able to learn about:

1. To usc simple and compound microscopes.

2. To prepare slides and stain them to see the cell organelles.

3. Tobe familiar with the basic principle of life, how a cell divides feading to the growth of an
arganism and also reproduces to form new organisms.

4. The chromosomal aberrations by preparing karyotypes.

3. How chromosomal aberrations are inherited in humans by pedigree analysis in families. |

6. The antigen-antibody reaction.

7. Learn the PCR wechniques |

8. Pertorm busic hematological laboratory (esting, |

9,

Distinguish normal and abnormal hematological laboratory findings to predict the diagnosis |
of hematological disorders and diseases. '
10. Understand the basic pr_i_n_c.:ings_t_)l‘_rnif_:[u_sc_:npy, working ol different types of microscopes '

(¥ Scanned with OKEN Scanner



Credirs )
s 4
, Paper. Core oy :
Max, Markg: 14, 2 ampulsory

Min, Pass Mok

In!'l] N
{ O 0 ) Cllinmes- .
| ] o, : g
it sy heal Gn honrs pes week) 6-0-0
Trlhif <o
Leetures
| Sty '
: W difteron ees of mitosis wily the lielp of onron roey Y

Sady Ol J
differens slages ol mewsis wirly 1 help ot grasshopper oo

i Y 1 v
s‘.afln Fatomny preparation of lollowing maodels using heads and wit
I denosime Illl\hu\plmh- (ATPY. DNA aned RNA hases. Nueleo .

Nucleotides 20
4. Sty of permancent shees of ditferent cells and cell organelles
3. To study the different Iypes of cell such as buceal epithelial cells. o
caellsostrated musele eell using Methylene blne
6. To study the mitochondria using Janus Green B.
. Mammalian blood smea preparation for the study of drumstick as Sex
chromatin test in rat/human.
2. Enumeration  of red  blood cells and  white  blood cells  using
hacmocytometer
3. Study of normal human karyotype
4. Study of sex chromatin (Barr body) in human female from buccal
cpithelial and hair bud cells using Methylene bluc i
5. Preparation of polytene chromosome from salivary gland cell of !
Drosophila and Chironomus i
I 6. Study of colchicinised metaphase chromosomes in bone marrow of ' 20
rodent by air dry method '
7. Study of permancent slides for the following .:
a. Dicentric bridge in the anaphase | chromosonics of grasshopper |
b. Inversion in polytene chromosomes ;r
¢. Autoradiography detection of transeription in polytene |
chromosomes [
d. Lampbrush chromosomes of Triturus oocyle | |
¢. G-banded and C-banded metaphase chromosomes | |
f. - Chromatid exchanges and chromosomal anomalics |
g. 2. Sister chromatid exchanges - | e T
I Study of chromatin by Feulgen staining .r _'l
2. Demostration of PCR | |
3. Study of *fixation” and ‘staining’ techniques. ! !
4. Study of microscopy technigues.
B 5. Paper chromatography. ! 20

G Agarose gel, SDS-PAGE and disc clectrophoresis.

7. Rephicon organization by DNA-fibre autoradiography

8. Study of cellular ultrastructure by means of electron microgmphs

Working and applications  oftools:  B-Counter, ELISA reader and !

42
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IS course can he opted

Open to all

Sugge

Project/Assignment

Internal Class test

Course prereq

I. A complete record of practical exercises in
session must be produced by the candidates

lysor

I8¢
VIS 1 i '\1‘,“_‘_

Shectrophy, ey

culag ¢ <l !\'!t‘h\r‘\

i Binfoay of the ¢

v

olecular Cloning Vols 1. 11, . CSHE 2001y,

md ape analy e

S Garland 0000

“!{H '\Jﬂ\lgl_‘;‘-h \SN P ess {2000

ccuhan o]0 ¥ Wiley 1 300>

Wnal el I%min_gn (1908, (i Laindy

lecular Biolog (2002

dohn Wiley & Song)

Riology (2002, Saunders)

! eenyin & Co, T'SA (200 1

2icl boPreree B Gienenies Freenum ( 2004,
Nchard A Croldshy Rarbarg A Ovboyne

Feeman (2007 anis Kby Kuby Tonmunelonm

vAnvohie Chromosome (1987, North-Holland)

s Cell and Molecula Biology (1987, [ ee & Febioery

as an elective by the students of° following subjects:

uisites:
|

- __4|'______ e

sted Continuous Evaluation Methods:
Lontinuous Intemal Evaluation shall
marks shall be as follows:

be based on Project/ Assignment and Internal Class Test. The

10 Marks

15 Marks

To study this course, a student must have
passed/opted Zoology in B.Sec. 11

time of practical examination.

2. Total duration of practical examination will be 6 hour

Programme

Cell Biology Special done during the
in three separate record books at the

s spread over one day.

/Class:

Bachelor's Degree (with Research)/M.Sc. 11

Subject: ZOOLOGY

————

| Year: Semester: |
[ Fifth Tenth
Course Title: |

Course Code: -BOS10G7P |

Course Qutcomes:
After completing this course the students wile able 1o learn about:

W I -

=

ih

! ) P_a_pcr 5: _Prac_ti_m_l_( E__rlglm:ri:_li)_lpg_y_S_p_t:‘_ciaI)

To use simple and compound nmicroscopes.
Leam 1o handle ditferent animal models
Leamn 1o understand the blood transfusion mechanisim

Understand the function of ditterent peptides and ste

Learn the level of diflerent hormones in different ph

_ 43
S

P

roid hormones in animal behavior
ystological conditions '
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6. Learn the diffe

i

L nit

]

Il

Identify (e slands
PYECUsors ang

enl clisses »
SSOS and ¢ FEL-m|L~.-_:] structures o hoimones

Assocated componnds
Credits: 04

Paper: Core ( nmpulsory
Max. Marks: 25475 Min Pass Mal
{ ASS IVIATKSD dinnvenan
Fotal N Bh : ;
0. of Lectures-1 utortals-Practical (in hours perweek): 6-0-0.
Topie
. Handhing and mamtenance of vat in laboratory

Demonstrate the endo rime glands and reproductive oreans i mammals
T aurgieal ablations of testis, ovary. adrenal and thyroid m manunals

(9

4. Study of oestrous cyele of rat by vaginal smear preparation
. Study of the following using permanent slides

I Fndocrme elands and reproductive oreans (testis and ovary) of mammals

i

tn

2 Thyroid of mammals
3 Adrenal homologues (interrenal and chromalTin tissues) in mammals

.

A Cell pypes ot pituitary gland in mammals
3 Hypothalamo-neurohypophsial svstem of a mammal in in situ

rA

|

preparalion )

1. Iistological study of different endocrine glands (Pituitary, Thyroid.

Parathvroid. Adrenal. Thymus, Gonads and Pancreas).

Microtomy to prepare stained. permanent mounts of different endocrine

clands

3. Studyv of estrous cycle of rat

4. Sperm count and mobility assay

5. Fosin-Nigrosin staining of live and dead spermatozoa

6. To detect the presence ot human chorionic gonadotropin hormone

7. Preparation of melanophore index of rasbora fish scale due 1o the effect
of adrenalin hormone

8. Demonstration of ELISA-based hormone assay

9. Endocrine glands of rat (Location through models, Charts)

L OOAnNs l"‘:'\[ Y
¢ . we colle the )
wd cells that svithesize and secrete hormones. Bt

No. of
l.ectures

20

20

10. Endocrine disorders (Photographs)

1. Dissection of endocrine glands in vertebrate and invertebrates (suitable

inseet such as cockroach, grasshopper, dipterans larvae)
2. Determination of  proteins.  /cholesterol/ sugar

spectrophotometer
3. Separation of plasma proteins using clectrophoresis

fevel using

4. Microtomy of endocrine material (tissuc fixation, processing, paraffin

block preparation. sectioning, staining and mounting)
5. Study of slides of endocrine material from different animals
6. ldentification of chemical structures of peptides and steroid hormones
Study of electron micrographs
8. Estimation of hormones in blood

~1 .

9. Swdy of comparative structure of  endocrine glands  of' selected |

vertehrates and invertebrales

HN\J} 44

/
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'Recommended B

wd ) ——

i

)

This course can be opted as an elective by the students of following subjects:

(H!!\s:

| .y i ¥
Norris and Car (200m Vertehi ]
g

I h”t'\ MO
- « DAL | ndoe
- e {
\\ ]]_\”n and l.‘“q[ U\l\lfili:{‘li{‘?\\, *‘1;‘!!]1|‘1‘ [all h”t‘in:un\]‘.w‘ Edition Y00
’ MW Hhams Te S '
¥ i . X1 H:\ i i
Lompany |‘hl{.‘1c‘lx‘1[\hr:1_ 2005 ok of Endocrinology 10th edition. W B Saunders

‘u‘.li{'&!‘.‘i.".(‘linp\

| i\(iih]? ¢l oal !\'IU!CVU}JT Celi Biss

\\'H”,ml-_ i R |”!'_\ Freeman & Co, USA (2004

AN'S Toxt Book of Frdacrioafo..
i arsen A [”l}l‘l”}?ﬂlng\ Shlomae Melmed, Kenneth S, Polonsky, P Reed
Liivion's text book of Medical Physiology

HL‘:«\C[' e '[ % 2 - ~ :
& Thomer (2002). omprehensive clinical endocrinology. Masby

Rimoin et a1 (2003 e \ . .
N et al (2002). Principles & Practice of Medical Genetics, Vol 1-T11 Churehill

b e <
. Bentle ¢ apative syt - : e ;

Ceitier Comiparative Vertebrate Fndocrinology (1998, Cambridge Tniversity Press)
-bfester-Jones et al: Fundamentals of Comparative Endocrinology (1987, Plenum Press)
Sbarbmai et ab Comparative Fdocrinology (1983, John Wiley)

Norris: Vertebrate Fadoerinology (4ith ed 2007, Elsevier)

4.8chretbman & Pang: Vertebrate Endocrinology Vol I-1V, Fundamentals & Biomedical

ivaral g | o s 1
implications (1985 & onwards, Academic Press)

Open to all

Suggested Continuous Evaluation Methods:
Continuous Internal Evaluation shall be based on Project/ Assignment and Internal Class Test. The

marks shall be as follows:

Bachelor's Degree (with Research)/M.Se. 11 Fifth

Course Code: - BO2Z1007R

Project/Assignment | 10 Marks

Internal Class test [ 15 Marks

C . prerequisites: To study this course, a student must have
e L passed/opted Zoology in B.Sc. IT

1. A complete record of practical exercises in Endocrinology Special done during
the session must be produced by the candidates in three separate record books at

the time of practical examination.
2. Total duration of practical examination will be 6 hours spread over one day.

Programme/Class: Year: Semester:
Tenth |

Subject: ZOOLOGY |

| e
Course Title:

i Paper 7: Research Project / Dissertation & Thesis Writing |

Credits: 04 Paper: Core Compulsory

= _— = SO, e =ML : . :
Max. Marks: 100 | Min. Pass Marks: ......... |

1

/ HNFZJ as

e ]
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This vourse can |y

” Open to gp

Courge
g }'l"vr, T O
Cgmisites: Lo study this com e, 4 student must has
passediopted Zoology in B8 I

ST £
L & (8 TS mn L"L‘i'.‘!‘ ¢ thy

-.]l!rl-l-,l-\r;i fisfloniiing wik
' i i lEY

_— Programme Class: b ’
ache or's T % car: enesier
* Degree (wigy Research)/av.Se. 11 Fifth rene

Subject: Z00OLOGY

Course Title:

Course Code: -BOSto010T
Paper 08 (A):Capture Fisheries and Fish *athology

Coursg Outcomes:
\fter ¢ % : v COUTS ! '
. \.nrnpmmg this course. the students will acquire the knowledge of:
Understand 1o maintain the target species at or above the levels necessary lo ensure then

continued productivity.,
¢ the impacts of fishing on the physical environment and on non-tarcet (by

2. Ensure 10 minimiz
il associated and dependent species.
Ledii o maxmuize the net incomes ol the participating [ishers.

x

T eedr o masinuze employment opportunitics for those dependent on the fishery for their

Iivelihoods.
S To learn optimal water quality without stressing physico-chemical effects. Keeping the
@nygen concentration on optimal level and protection against water pollution are of special
Importance.
Learn maximum development of natural food resources by the
feeding fish by supplementary feed mixtures in sufficient amount and quality.

6. adequate interventions,

7. Understand basic preventive arrangements protecting the early developmental stages and

young fish from bacteria and protozoans, including sufficient amount of natural food of
appropriate size and species composition.,
-carn 1o maintain the stocking density is of special importance in trout farming and fish

L.oa

culture in special intensive units.

9. Lnderstand the prevention from stress situations evoked by other factors, above all

manipulation during fishing out. transport

and long-term storage.

Paper: Core Compulsory

Credits: 04
Max. Marks: 25+75 J Min. Pass Marks: .........
Total No. of Lectures-Tutorials-Practical (in hours per week): 6-0-0.
Unit Topice . Nao.of
[ Lectures
Inland capture fishery resources of India:
1 Riverine fisheries: resources, exploitation, regulation. i 12
[

Cold water fishery: fishery resources, management and development

X7
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i F.slu.m‘mc fishe
Marine lishe

Crafis and Ge
I inlang and marine water
Conventional

n Protozoan discases of fish
ljlclmm(h parasites of fish
Fungal diseases of fish
B:.iclcrml discases of fish

\ Viral discases of fish
\uu_‘itiona] discases of fish

Recommended Books:

res: resonrees

ars: Important i

: and prohje
1C8! resourees, exploitation

and unconvention

aditional and modem erafis use

= al fishing methods,
18h pathology. prophylaxis and therapy:

Rabert G (2012) Fish Hatchery Management

S Edward J(2010) Fish Discase: Diagnosis and Treatment

3 Stephen A (2019) Fish Disease and Medicine

4 Biswas K P (2014) Fish Processing and Preservation
5o JhimgramV.G. (1997) Fish and Fisheries of India

6. Khanna and Singh (2014) Textbook of Fish Biology and Fisheries

7. Lagler. Bardach. Miller and May Passino: Ichthyvology (2003, Wiley) _
§. Mishra: Records of Indian Museum an aid to the identification of the common commercial

fishes of India and Pakistan. Vol. 5 (Part I-1V) (1962) L
9 Norman and Greenwood: A History of Fishes (3rd ed 1975, Ernest Bvenn Limited) ,

reprint)

1. Srivastava: A Textbook d_f’ffishcw Science and Indian Fisheries (1985, Kitab Mahal) .

ms of brackish water.
and management

12

d for fish cateh in
12

12

12

Pillay: Aquaculture: Principles and Practices Fishing News Books (2005, First Indian |

This course can be opted as an elective by the students of following subjects: |

Open to all

Suggested Continuous Evaluation Methods:

Continuous Internal Evaluation shall be based on Project/ Assignment and Internal Class Test. The

marks shall be as follows:

Project/Assignment

10 Marks

Internal Class test

Course prerequisites:

a7

15 Marks

To study this course, a student must have ]

passed/opted Zoology in B.Sc. I

/

J
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I
Progranmme Class:
Bachelor's Deare Year:

Fifth enth

¢ {(with l-lusc:trvinf\]_}-;t-_ 1 Semester:

Subjeet: Z00L0GY

Course Codo. -
¢ Code: -BOS107 T Course Title:
Paper 08 (B): Fish Physinlogy

Course {"?l{.\'!n:rp

MPetne this

freourse, the stdents w H be able to Teamn the:
naerstand many
- Valuable msights to mtorm fish conscervation and managciment
Fe i ] ch
o develop m-depth know ledge of Nish physiology
= 1
LOdAmm | 8
e structure of the central organs of the body, and explain how they function.
d jole a
.‘ ndersia nd {o ¢ xplain how diflerent {ish groups are adapted Lo function optimally i
eir envar anment
<+ bedim o mierpret simple physiological results, and able to write a teport atter
completing a laboratory task,

6. Understand ihL laboratory mal\ .ahlu to lnTt.lpl et J]Id present «.:mplu pln siological resulis

Crcdlts 04 Paper: Core Compulsory
Max. I\-Tar]\js_: 25+75- o l" - M[ll_i;;as_b_MﬂlkS
Total No. 01 ch_uure‘: Ttgt_onal_s;acncal (in hou:s per week_)_ﬁ 0-0.
Unit - Topic a No. of
Lﬂzgures
| Epz’dc;miﬁ and Dermis: General organization, Scales, Chromatophores |
12

[ Nutrition: food and feeding habits associated glands, digestion and absorption
Circulatory system: heart structure and blood vessels, composition of blood.

Respiration: Structure and function of gills gill rackers and their uses, counter |
current mechanism,

Accessory respiratory organ and physiological adaptation in air breathing fishes. | —
Swim bladdm |

|

Excretion: Kldm:v structure and modifications, nitrogenous cxcretory products, g

[T urine formation. :
~ Osmo regulation: Osmoregulation in fresh water and marine fishes. [|

IT

Endocrine glands: Pineal, hypophysis, thyroid, adrenal, ultimobranchial body.
. corpuscles of stannous and .| ,
n ; | 12 .
urophysis I' [

Reproduction: gunad structure spcrmatugcnmn oogenesis, :md enducrme
control of reproduction.

V' Reproductive behavior and pheromones | 12
Sexuality: intersex. bisexuality, hermaphroditism il

Parental care

" 48
@f/ > Pz

(¥ Scanned with OKEN Scanner



Recommended Books:,
L. Thingram V.G, (1997) Fish and Fisheties of Tndia
A }"’11 . 1oy .
Q 20 Khanna N N 2000 Textbook of Fish Riology and Fisheries
A Hoar WS (1971 Fish Phn sinlony
L S 3 = . “ . )
4, } .'|“l_“ \ ] lI “I |] ! ”{_\t‘l!\"‘-u‘*h'\ “r!' ' !‘__;‘I ]th\,“!”i[\{.\_ i rom ("n"”f‘i”" 1y i nyironm i
5. Fvans (2014) The Physiology of Fishes
6. Gong and Korzh (2004) Fish Development and Geneties. Th Zebafish and Medaka Fish
T\i\‘\h‘%
Khanna and \-ll\;?t\ 120014 Tevithook of Tish Bioloes and Fisheries
8. Lagler. Rardach. Miller and May Passino: Ichthyology (2003, Wilev)
f 1 i ' . ¥ ¥ L
9. Wishra: Records of Tndian Muscum an aid fo the identification ol the commoncotaf
fishes of India and Pakistan. Vol § (Part 1-1V) (1962)

10, Noman and Greenwood: A History of Fishes (3rd ed 19
Practices Tishing News ¢

reral

75, Lnest Bvenn | mited)
- fr
. ks (2003 First Indiat
1. Pillay: Aquaculture: Principles and ks
cprimt)

Srivastava A Teatbook of Fishery Science and Tndi:
v the students of following subjects:

i Fishertes (1983 [<1tab Miahal)

This course can be opted as an elective b

Suggested Continuous Evaluation Methods: ‘
all be based on Project/ Assignment

Open to all

i and Internal Class Test. The
Continuous Internal Evaluation sh
marks shall be as follows: -

B . o
Project/Assignment I _1_0_3\‘!3_1 ks
Intfer'pfliglﬁs test ———_—i————_—-— 15 Marks

} . - f To study this course, & student must have
Course prerequisites: ] passed/opted Zoology in B.Se. 1T

Programme/Class: Year: Semester:
Tenth

Bachelor's Degree (with Research)/M.Se. I | Fifth
Subject: ZOOLOGY

- _‘ Course Title:
Course Code: -B051012T [ Paper 08 (C):Applied Ichthyology and Taxonomy

Course Outcomes:
Afier completion of the course the students will acquire the knowledge of:
1. Identify diagnostic features of lincages of fishes distributed worldwide.
2. Analyze the anatomy. physiology, and reproductive biology of fishes, including
information related to feeding, sensory systems, locomotion, and reproduction.

L

Synthesize information from primary literature on fish taxonomy. ecology. and
evolution,

*

Learns principles of phylogeny o understand [ish adaptations.

wn

Famihiar with principals of ecology, anatomy and behavior of fishes.

6. 1 carn culture of fishes and eradication ol predatory and weed fishes

VJ 49
%N
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Credits: 04
Paper: Core Compulsory
Max. Marks: 25475 Min. Pass Marks: ..o

Total N i T
i l‘.l\f[“ o AL . ’
cetures<Tutorials-Practieal (in hours per week): 6-0-0.

Unit
Fopic No. of
[ectures
Classification of figh up 1o orders as proposed by 1..S. Berg (1940).
Taxonomic study of marine and freshwater fishes with special reference 04

Fish ponds: construction and lay out of different types of ponds, physico-
I chemical and biological characteristics of ponds. control of weed and predators. 10
Planktons in relation to fish production,
Predatory and weed fishes and their eradication.
Fertilization and management of fishery pond: spawning, hatcheries, rearing,
stocking. transport. and mortality of fish fry. 10
Fish culture systems: compositc culture, cage culture, scwage culture, pen
culture, beel culture
Principal and importance of fish preservation: traditional ancll advan.cc_d mcth{?ds
of fish preservation, sun drying, salt-wring, pickling smoking, chilling, frying |

and canning etc.

T

I\ Processing and preservation of fish products and by products like oil, fish sauce, | 12
f1sh glue etc. o
Brcc:iing Techniques: Induced breeding, spawning habits, factors affecting '
spawning. spawning seasons and frequency. j
Appl.icalion-(_mf biotechnology in aquaculture: Sex manipulation, chromosomal r

manipulation. gene engineering. |
V' Transgenic fishes i 12
Production of monosex and sterile fishes and their significance in aquaculture. ‘
|
Factors responsible for induced breeding: Hypophysation, Use of different, J
Vi svnthetic and natural hormones, their formulation and |, 12

mechanism of action, Bundh breeding, Hapa breeding, Hatchery breeding
Fish seed collection, transport of brood fishes and fish seed

Recommended Books:
I Gupta SK and Gupta PC (2006) General and applied Ichthyology: Fish and Fisheries |

2. Gl T(2018) Report on Ichthyology ,'
3. Richardson J (2015) Ichthyology

4. Keenan T (2018) Ichthyology, An introduction to Fish Science li
5. Srivastava, C.B.L. A. textbook of Fishery Science and Indian Fisheries. .

6. Lagler ci. Al Ichthyology [
7. Norman. LR A History of Fishes. !
&, Kyl HM. AL Biology of Fishes

G Fhanna, 5.5 An Introduction to Fishes.

FO. Thingram V.G, 01997) Fish and Fisheries of India

‘>}3 50
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This course can be opted ag an elective |

W the students of i ; i
Open to all : nis of following subjects

Suoopestp . .
Suggested Continuous Evaluation Methods:

Continuous Inte y .
S Intermal Evaluat
dbEvalnation shall be based on Proiect/ Ags '
< s CCl/ As: Nl I HE » 2
marks shall be gs follows. i \ssignment and Internal Class Test. The

Prujoct!,\gsigm,wm R
Internal Class test - 15 Marks
g isi ) 8 is course. a student must have
Course prerequisites: To study this course. a wlu?Iu 1 ‘
passed/opted Zoology in B.Sc. 1Tl
Programme/Class: ' Year: | Semester:
Fifth | Tenth

Bachelor's Degree (with Research)/M.Sc. [T |
Subject: ZOOLOGY

. ) . Course Title:
Course Code: -B05S1013T | Paper 09 (A): Cytological Tecpr_tiqu_cs

Course Qutcomes:

After completion of the course the students will get the knowledge of:
I, Beable t explain the methods of preparing for the preparation for the cytological

i estigations.

2. Leam fixation and staining techniques.

3. Learn microscopic examination techniques

i, Able to calculate the number of cells in a liquid medium.

.

5. Leamn to define the types of cell movement.

6. Will be able to distinguish between cellular structures.
7. Learn 1o recognize the cell organelies

8 Recognize the elements of cytoskeleton

9. Recogmze the eell surface structures

Credits: 04 | Paper: Core Compulsory

Max. Marks: 25+75 | Min. Pass Marks: .........

Total No. of Lectures-Tutorials-Practical (in hours per week): 6-0-0.

|r No. of |

Unit Topic

Tools and Techniques of cell Biology Microscopy Principles of light andf

electron microscopy. .
|

Tissuepreparation: Fixation of tissue for paraffin and cryocut sectioning and | 15

clectron microscopy: Tissue embedding(Paraffin and epoxy resin)
Tissue scctioning (Rotary and semi-ultra microtome) .
. 5 R = |
Histochemical techniques for detection of carbohydrates, lipids, proteins, |

Techniques for detection of special cells: Neuronal staining: Cresyl violet and | -

51
aﬂ

3
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—

Stlver Impregnation statning (Golgi Cox)

Autoradiography: Uses of radioi |
! L.gld[\h_\. Uses of radioisotopes as tracers in cell Tmmunocytochemistry”
mmunohistochemisirv ! | ' |

| unohistochemistry. m st hvbridization. Light microscopic 15
Immunocytochemisiry
Immunm‘lcclmn microscopy: Nano-gold immunoprobe and Protein A-gold
mmunocviochemisiry
Applicationsof Immunocytochemistry/Immunohistochemistry: — Detection  of

I histopathology of discases. G

Study of histogenesis and cytogenesis. Cell culture: Cell death. Detection ol
apoptotic and necrotic cells (AO/EB staining) Direet and  Indirect Method

Fluorescence and Enzyvmatic Method

Recommended Books:
o) Ny . - . - 2 bt byt sl 2 i A" (4 AS
 Baker (2008) Cytological Technique: The Principles Underlying Routine Method

y I T
> Dev P (2003) Basic and Advanced Laboratory Techniques in Histopathology and € ytology
lohanna S (1986) Routine Cytological Staining Techniques: Theoretical Background and

Practice
Rensley and Bensley (2012) Handbook Of Histological And Cytological Technique

Sadhna V' (2017) Handbook Of Histelogical And Cytological Technique

1s course can be opted as an elective by the students of following subjects:

Open to all

Suggested Continuous Evaluation Methods:

Continuous Internal Evaluation shall be based on Project/ Assignment and Internal Class Test. The

marks shall be as follows: - -
- "_.}_’roject/Assignmcnt f. 10 Marks ‘!i
Internal Class test Jfl 15 Marks '

“ .To s-tudy this course, a student must have |

Course prerequisites:

Semester:
Tenth

S —

Programme/Class: Year:
Bachelor's Degree (with Research)/M.Sc. 11| Fifth
Subject: ZOOLOGY

ear |

Course Tille:

Course Code: -B051014T .
|
Processes: Cell Structure

Course Gutcomes:
Adter completing this course. the students wall be able to:

/Lr)},_, 52

(' passed/opted Zoology in B.Sc. ITT

Paper 09 (B): Cellular Organization & Fundamental

(¥ Scanned with OKEN Scanner



. Learnto
o dentify ditferent vpes of eells m a liquid medium

9 ]
! Leamn [ Ul‘w ne the i\F‘t Sobcell move maent
3 Leam todentifa and separate the cell organelles
\ bl v . .
. Recoonis the elements of ey toskeleton
.[ LR 0 recognize the cell surface stimetines
) Y 1 e " I
L j]]‘ TN i\lhl\. |{t!;ll and |”]1{!_'|Kf.'||1(]‘.n_{' 11 TCSCHTC h n r\T{\iH!YH'-f! STl f a1
Credits: 04 Paper: Core Compnlsory
Max. Marks: 25475 Min. Pass Marks: cooeee.es
Total No. of Lectures-Tutorials-Practical (in hours per week): 6-0-0.
<. o 0. of
Unit lNopic o

l.ectures

Malccular organization of cukaryotic d‘.:nnmsomm Chromosome compaction
(Nucleosome. solenoid):Organization and significance of heterochromatin;

I Specialized chromosomes: Structural organization and functional significance of
lampbrush chromosomes of

20

polviecne chromosomes in cells of dipterans,
vertebrateoocytes and salivary gland of Drosophila

Cell signaling: S:nnalmn rhrouﬂh mcmb;aneq receptors (G protein coupled

Il receptors. Receptor Tyrosine kinase); intracellular receptors (signaling of steroid i

molecules)

Commumcanon between cells and their environment: Interaction of cells with .
I1]  extracellular matrix and other cells; Integrin, selectins and cadherins, cellular 10 '

junction

Cy mskc:h:l(m structure and dynamics of'mlcwflaments intermediate filaments i
|
|

1y and microtubules.

Cell cycle and its regulation; Cell aging

Recommended Books:

I Lodish et al: Molecular Cell Biology: Freeman & Co, USA (2004). .!
Alberts et al: Molecular Biology of the Cell: Garland (2002).
. Cooper: Cell: A Molecular Approach: ASM Press (2000). '
4. Karp: Cell and Molecular Biology: Wiley (2002). |
Watson et al. Molecular Biology of the Gene. Pearson (2004).

wn

This course can be opted as an elective by the students of following subjects:
Open Lo all

Sugsested Continuous Evaluation Methods:

Continuous Internal Evaluation shall be based on Project/ Assignment and Internal Class Test. The |
marks shall be as follows: -y

i

Project/Assignment ' | 10 Marks
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Internal Class test I5 Marl
5 Marks

To study this course, a student must have

Course prerequisites:
passed/opted Zoolopy in B.Se, 111

Programme/Class: ey =
Bachclor's Degree (with Rescarch)/M.Sc. 11 Fifth Tenth
Subject: ZOOLOGY
. “ourse Title:
Course Code: -BOS1015T Course Title
Paper 09 (C):Cell Energetics & Im munnlogy

Course Qutcomes:

Lier completng this course. the students will be able to gain the knowledge of:
o develop a deep understanding of structure of biomolecules like proteins, lipids and

carbohvdrates.

How simple molecules together form complex macromolecules.

To undersiand the thermodynamics of enzyme catalyzed reactions.

d

Mechanisms of energy production at cellular and molecular levels.
wlerstand svstems biology and various functional components of an organism.

Toveaplore the complex network of these functional components.
o comprehend the regulatory mechanisms for maintenance of function in the body.

Understand a variety of interacting processes, which generate an organism’s heterogeneous

shapes. size. and structural features.
9 Understand how a cell behaves in response to an autonomous determinant or an external

Credits: 04 } Paper: Core Compulsory

ignal. and the scientific reasoning exhibited in experimental life science.

' Min. Pass Marks: .........

Max. Marks: 25+75 |’
Total No. of Lectures-Tutorials-Practical (in hours per weck): 6-0-0.
Unit Topic I No. of
- | Lectures
Bioenergetics: Laws of energy changes (concept of entropy, free encrgy), Free '
| radicals and redox couples,coupled reactions. _I
; 10

Concept of metabolic pathways
Energy transduction: glucose and fatty-acids as energy source

i and humoral immune response, Differentiation of T lymphocytes and cellular
immune response; Antigen Processing and Presentation, Antigenpresenting cells, £0
| Major Histqcumpatih“i‘y Complex (MHC), MHC Restriction of’ Lymphocytes. |

W’Nw pr— —

Special cell function: Immunecompetent cells; Differentiation of B lymphocytes

(¥ Scanned with OKEN Scanner



A 4

I ' Polyclonal ang PG e s -
I - antibody. Types, structure and function: antibody diversity 10

Monaclonal anti ,

IV Cyviol 'n‘” antibody. hybridomas; Function of monoclonal antibody., Cancer:
viological eharer .
yotogg al chan ILILIIH!TE sof [;‘]n\.fn”ncd coells, cancer L(Hl\l”[_, agents, 20

Moalee
olecular Biology of cancer tamor suppressor genes and oncogenes

Recommoendod Books:

Lo Ladish et al: Molecular Cell Bioloay: Freeman & Co. USA (2004)
\iberts et al: Molecula Biology of the Cell: Garl: mnd (2002),
Cooper: Cell: A Moleculas Approach: ASM Press (2000),

Narp: Cell and Moleeular Biologv: Wiley (2002).

Watcon er al. Molecul: 2 Biology of the Gene. Pearson { 2004).
Watson et al. Moleecular Biology of'the Gene. Pearson (2004).
Sambrook et al Nolecular Clonimmg Vols I, 11, TT1. CSHL (2001).

8. Primrose. Molecular Biotechnology. Panima (2001),

¢ Clark & Switzer. Experimental Biochemistry. Freeman (2000) Thomas J. Kindt H[{uh wd A

Croldsby. Barbara AL Osborme. Janis Kuby Kuby Immunology. W HFreeman (2007). )
- Martin Seamus 1. Burton Dennis R.. Roitt lvan M. Roitl's [ssential

A

0. Delves Peter i
munelooy,

(1. 13th Fdinon. Wilev Blackwell (2017). .

I3, S..L i \andml Immunology [ntroductory Te\rbook New Age Inter national. (2005)

I'us course can be opted as an elective by the students of following subjects:

Open ta all

Suggested Continuous Evaluation Methods:
Continuous Internal Evaluation shall be based on Project/ Assignment and Internal Class Test. The '

marks shall bc, as foHows
- ' ]
Project/Assignment !' 10 Marks :

’ 15 Marks |

| To study this course, a student must have |

Internal Class test

Course prerequisites:
_p L___q o _JL___ passed/opted Zoology in B.Sc. II1 f
Programme/Class: f Year: Semester:
_ Fifth ] Tenth .'

Bachelor's Degree (with Research):’M Sc. 11 |

Subject: ZOOLOGY

) ' Course Title:
Course Code: -B051016T |
Paper 10 (A): General and Cliniceal endocrinology

Course Qurconies:
Alter completing this course. the students will be able to:

Learn the roles of the endocrine system i maintaining homeostasis, integratimg growth |

55

s*’b; :

1.
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i

ma - development respondime

. o environmental msults oyl promoting  suceessfil
reproduction.

B S )

< Understand the definition ol a hormone in erms ol s peneral properties

5 f

o Leam the different elasses and chemical stremres o hormones

40 Tdentiny the elande. OEANs. fissues and eells that svithesize and secrete hormones
] pr
TEMONe precursors and assoeiated compounds.

Learn the ssuthesis and modes of secretion ol hormones.
0. Understand how

Regative and positive fee dhack mechanismes,
Chinical outcomes are broadly agreed. measurable changes m health or quality ol Iife

that resnll rom Our care.
Credits: 04 | Paper: Core Compulsory

Max. '\Lw!\s '“§+7< = Mm Pass Marks: .........

—— —— = = — e —— <

Total ’\o of Lu.lurca I“moml: Pmr.tlml (m houw per week} 6- 0 0

Unit Toplc ) : No. of
Lectures

Alms and scope of cndocnnology

2. Pineal gland

2.1 Biosynthesis of Melatonin
2.2 sleep disorders, and jet lag 15
3. Pituitary gland Genera] organization
3.2 Hormones and their functions
3.3 Diseases and disorders related to Pituitary gland
S —ce = P e

Thyroid gland

4.1 General organization J
2 Hormones and their functions ’
4.3 Diseases and disorders related to Thyroid gland

5. Parathyroid gland
3.1 General organization |
5.2 Hormones and their functions |
5.3 Diseases: osteoporosis and tetany il
Endocrine pancreas 'I
0.1 General organization |
2 Hormones and their functions 'I IS

6.3 Disease: diabetes mellitus (type [ and type II)
7. Adrenal gland

/

the seeretion of hormones iy regulated. including the principles ol |

]

|

1

|

|

_— |
- ,
|

|

|

i

|

|

|

i

J
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7.1 General organization
7.2 Hormones and their functiong
%
7.3 Diseases and disorders related (o Adreng] gland
Testis
8.1 General organization of testes, Sertoli Cell and Leydig Cell
8.2 Biosvnthesis and functions of hormones
8.3 Male infertility
8.4 Cryptorchidism
9. Ovan
IV 9.1 General organization
9.2 Biosvnthesis and functions of hormones

9.3 Female infertility:

9.3.1 Polyeystic ovary disease, hirsutism, and hyperandrogenism

10. GI Hormones:
10.1 Types

10.2 Functions

15

Recommended Books:

.- William’s Text Book of Endocrinology: Shlomo Melmed, Kenneth S. Polonsky, P.Reed !

Larsen

2. Guyton’s text book of Medical Physiology

LF¥ ]

A

6. Chester-Jones et al: Fundamentals of Comparative Endocrinology (1987, Plenum Press)

7. Gorbman et al: Comparative Endocrinology (1983, John Wiley)
8. Norris: Vertebrate Endocrinology (4th ed 2007, Elsevier)

9. Schreibman & Pang: Vertebrate Endocrinology Vol I-IV, Fundamentals & Biomedical

10. Implications (1985 & onwards, Academic Press)

Besser & Thorner (2002). Comprehensive clinical endocrinology. Mosby
Rimoin ¢t al (2002). Principles & Practice of Medical Gencetics, Vol T-111. Chutchill

5. Bentleyv: Comparative Vertebrate Endocrinology (1998, Cambridge University Press)

This course can be opted as an elective by the students of following subjects: ,

Open to all

e |

Suggested Continuous Evaluation Methods:

Continuous Internal Evaluation shall be based on Project/ Assignment and Internal Class Test. The

marks shall be as follows:
Project/Assignment |

Internal Class test l

/ \ﬁ/[’))" 57
T

l 10 Marks
15 Marks |
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(‘0“ I'se p]'v;-(\

R:whelm"s De

Course Code: -B{ISIIH?T
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L nderstandd

Learn the Structures
-
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cchanisms have

mvere
I cV
Under

stand how hor

I an
L

T'o aware of'the scien
end

focrine research.

L 'rm’cr'sfmu‘ifng of the

[
Usc and abuge ip

Quisiteg:

Programme, Cl

&ree (with Rese

cling this course.

how the endo

m scientifie infor

monstrating specifie hormon

animals and hum

To Study thig course,

A student g have
Passed/ope

d ?‘.nnh;gy in B.Se, 11g

ass; Yoar:

arch)/M.Se. I Fifth

.‘iclr}m‘lcr:

Tenth
Subjeet: Z00L0GY

. Course Title:
Yaper 10 (B): Comparatiye I

I mlucrinnlug_,\-’

the students will be able to:

Crine system js F‘um.‘liuning In comparative aspect.
and molecular moge

and undergg
'(_‘l{\"ﬁ'd.

s ol action of 3 large variety of vertelyrae and
Cs and how metazoan hormones and their functional

mones can reaulate animal beha viour,
mation to write 4 Teport or to perform practical exXperiments
al functions,

tific and ethical guidelines (o pe taken into account for good

1!)5—‘si<11{1gica1 Importance of hormoncs, as well as on thejy possible

ans,
_'_"lr‘—__‘__‘__‘_'_‘_‘—‘—_ I = _"_‘_-_'_‘_‘———__—‘__'_'I
Credits: 04 II Paper: Core Compulsory '
e ——— g _______,..__________._ﬁ__l_
Max. Marks- 25+75 “ Min. Pass Merks: o %
Total No. ofLcctures—TutoriaIs—Practical (in hours per week): 6-0-0,
Unit Topic No. of
| Lectures
Basic concept of neurosecretion. |
1.1 ,\'curosccrcl'ory System in invertebrates with special reference 1o inscets. f
1.2 Comparatiye anatomy and functions of hypothalamic Neurosecretory centers |
- . f
in different £roups of vertebrateg (fish to birds). |
I 1.3 Comparative

groups of vertebrates (fish to

1.4 Median cminence: stru
(fish 1o birds)

1ct

2. Swructure and functions of

2.1 General organization in different

&7

anatomy of neuroh

ypophysis and jts hormones in difterent .'I 12
birds)
ure and functions jn differen groups ol verebratey

adenohypophysis
Broups ol v

58

L

eriebrates (lish 1o birds)
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[ ]

o i B Mo 3 ' 3 1
.= Cell typeg nd functiong (hsh 1o birds)

r

- Functiong of pars intermedia in non-mammalian vertebrates
4, Comparatiye
s Comparative

aspeets of (he Epiphysial Compi

ahalomy. cellular chay
m differen Eroups of ve
amphiby

eX (fish o birds)

acteristics and functiong of thyroid gland 12
tlebrates emphasizing the role of thyroid hormones in
I metamorphosis

0. Cellular Orgamization and functions of parathyroid hormones.

7 Cellular Organization ang unctions of endocrine pancreas.
il 8. Comparative anatomy. histology and functions of adrenal glands 12
{inlurrcgnzzl.'mrlm and chromaffin tissue/medulla) in different groups of
vertebrates (fish to birds),
® Gonad as endocrine organ '
9.1. Anatomical and histological organization of testis and ovary (from fish to
birds)
v

9.2. Funcrions of testicular and ovarian hormones, 12

1. :\‘onapepridcs: localization and regulation ofsecretion, mec N -y
Recommended Bonks:

I. William"s Text Book of Endocriﬂology:
Larsen

Shlomo Melmed, Kenneth S, Polonsky. P.Reed |

2. Guvtons text book of Medical Physiology
3. Bentley: Comparative Vertebrate Endncrinology (1998, Cambrig ge University Presg )
4. Gorbman eg aJ- Comparative Endocrinology (1983, John Wiley)

Norris: Vertebrate Endocrinohi)gy (4th ed 2007, Elsevier)

Schreibman & Pang: Verteh

th

>

rate Endocrino[ogy Vol I-TV, Fy ndamenta]
Implications (1985 & onwards. Academic Press)
7. Cheste

8 & Biomedical

r-Jones et gl Fundamenals of Comparatiye Endocrinology (1987, Plenum Press)

This course cap be opted as an elective by the students of following subjects:
Open to al

Suggested Continuous Evaluation Methods:
Continuoug Internal Eval
marks shall be ag follows

uation shall be based on Project/ Assignment and Internal Class Test The

; S
Prujecl/Assignmcnt

10 Marks |

Internal Class test 15 Marks

- To study this course, a student must have
Course prerequisites: passed/opted Zoology in B.Se. 11

'@J/ = <

& T
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Programme/Class:

Year: Semester:
Bachclor's Degree (wigy Researchy/m.Se, 11 Fifth Tenth

Subject: ZOOLOGY

Course Title:
Course Code: -BOST1018T Paper 10 (C): Molecular Endocrinology and

Mammalian Reproductive System
Course Outcomes:

\‘ !.i\.r- .":'1"1.\!'\_‘["1'.1\ [h‘“\' '...'”5“\"\‘ rh(‘ _kil.rtll‘”[.\ W f” hL‘. []"h‘ [0
' : .
1 '

' . s vty [ ceptors
viderstand the moleculay mechanisms by which sterotd hormones activate nuclear !
o provoke thep brological effects,

2. Leam the Mmolecular mechanisms
I

by which peptide hormones activate cell stird
d provake then Ntﬂﬂg

ical effects,

ACC receptors

3. Learn how androgens and cstrogens arc involved in cancers. as in the prostate and breast
Fespectively,
4. Understand how the actions ol peptide and steroid hormones are involved in differem
discases. .
3. Understand to construet pathways of the endocrine systems that I|'n‘I< um_lm] and l"’_"“‘-’-m‘l“_’”
ot hormones in specific tissucs with the actions of these hormones in their respeetive target
organs. G
Credits: 04 —I[ Paper: Core Compulsqry - o
Max. Marks: 25+75 Min. Pass Marks: ......... -
Total No. ofLcctures~Tutorials~Practical (in hours per week): 6-0-0. B
i B SR
Unit _T No. of
. Lectures
. e — I | Saclimbio
I. Classification of hormones on the basig of chemical nature
2. Mechanism of hormone actions
2.1 Action of peptide and glycol-peptide hormones
2.1.1 Classification of Membrane receptors
I 1213 G-proteins mediated hormonal actions 15
2.1.3 Cyclic AMP signaling cascade
2.1.4PKC signaling pathway
3. Mechanism of actions of steroid hormones (genomic and nongenomic
pathways)
4. Control of hormone secretion
I 4.1 Synthesis, processing, and sorting of pre-prohormone precursor 15
4.2 Regulation of Secretory pathway with reference (o thyroxine
5. Feedback regulation: Generg| Concept
HI | 6. Testis 8

®\€/ %_)’”/ ” A
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2 TLLT, YA 1 4
I Spermatogencsis and it hormonal regulation

e |

- Male sterility

~J

7.1 Parameters ol male sterility

..“-J

Enercey o ; .
2 Origin and cause of male sterility

ra

1 Azoospermia

) Oligozoospermin

-

- Reproductive pheromones

I Pheromones in regulation of estrous cyele. puberty and pregnancy

5

2 Human reproductive pheromonces

% Reproductive eyeles
9.1 Estrus and Menstrual cyele

9.2 Control of seasonal reproductive

cycle by environmental cues (photoperiod
and temperature)

10. Regulation of ovarian function

A% 10.1 Ovarian steroids in regulation of

=
rn

10.1.1 Pre-ovulatory condition
10.1.2 Oocyte maturation
10.1.3 Corpus luteum

10.1.4 Follicular atresia

I'l. Hormonal control of pregnancy and implantation

Recommended Books:

i. Norris: Vertehrate Endocrinology (4th ed 2007, Llsevier)

2. Schreibman & Pang: Vertebrate Endocrinology Vol I-1V, Fundamentals & Biomedical
Implications (1985 & onwards, Academic Press)

3. Bolander F F (2004) Molecular Endocrinology

4. Guyton’s text book of Medical Physiology

L

Bronson F.H. (1991) Mammalian Reproductive Biology

This course can be opted as an elective by the students of following subjects:
Open to all

Suggested Continuous Evaluation Methods:

Continuous Internal Evaluation shall b

¢ based on Project/ Assignment and Internal C|
marks shall be as {ollows:

ass Test. The

Project/Assignment ' 10 Marks
Internal Class test | 15 Marks
2is To study this course, a student must have
¢ prerequisites: i :
Course prerequisites passed/opted Zoolagy in B.Se. 111

amnn
....a---sb-----llll------l--n-u----.....a-----l-hl----:-.--u---.-n.--ll!!“"'
=

/ R”"WJ ) .

N —
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SUBJECT - ZOOLOGY MINOR
CODE=B050707M

CSUBIFCT - 7001.0GY ‘ SEMESTER -

 MINOR !
- Unit ‘ Fopies | Total no. ol teetires 30
I ' | K
| Introduction to cell
[ e Cell theory
! *  Prokaryotic cells
I andEukaryotic cells
" ®  Methods and Techniques 1o |
study cell: Light |
Microscopes &  Electron
Microscopes
®  Ccll organclles and
their functions:
Mitochondria Nucleus
& Ribosome
2 8 -
Principles of Inheritance
¢ Study of cell cycle:
Process and
importance of MitosisandMeiosis
® Mendel’s Law of
Inheritance and its
significance
e Structure of Chromosome :
i e Types of chromosomes ,
'~ ° DNA & RNA |
3 6
Diversity in Living Organisms
| ® S-kingdom classification ;'
| /yg’( ‘ s Out_liru: classiﬁ'catign |
' olkingdom Animalia, ,
: L’? characteristics and |
cramplodof cach ’
: i ;'3]']_-" i, 2 ‘ i
/ ¢ Binomial classilication |

(¥ Scanned with OKEN Scanner



| 8
Physiology and Chemical |

/l'nnniitut ion

* Digestive svatem

*  Respiratory svstem

/ e Creulatory system
& Introduction to

[ endocerine system

®  Tunctions and

} significance of some
| !
mmpaortant hormaones

such as isulin,
ADH, Thyvroxin

|

|
_ pswadan

"SUBJECT- 'SEMESTER- 2
7O0LOGY /

MINOR | hoSo907M
_Unit | Topics No. Of lectures (30)
] 8

Human Diseases

e Lifestyle diseases-
Diabetes, Obesity &
Fattyliver disease.

e Agent, prevention,

Malaria ,Filarial ,
typhoid

e Brief information of-
AIDS,STD and
COVID-19(corona)

symptoms and cure of-

< e
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L:()ﬂ(f and Health

e Components of food.

| e Concept of balanced diet.
( nutrients need for different
|I age eroup people

| e Dictary somees of

| Carbohvdrates, Protein

| and lipids

|! e vilamins

e mctabohe disorders

|
|
|

|

Evolution

| .

- e Concept of evolution

! e LEvidences of'evolution

e  Theory of Darwin and
Lamarck

e Mutation

e Adaptive radiation

Ecosystem and Biodiversity

e Concept and components
of ecosystem

e Food chain, food web and
Ecological pyramids

e Concept and Importance of
biodiversity

e Global warming, green
House Effect and Acid
rain

¢ Wildlife and its
conservation: Hotspots in
India, Endangered animals,
Extinction, Red data book,
Biosphere reserves,
National Parks,
Sanctuaries.
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