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MAHARAJA SUHELDEV STATE UNIVE RSITY,
AZAMGARH

Syllabus for

Master's PDegree in Zoology
Designed as per Svllabus Dcvolopnmn( Guidelines under
National Education Policy — 2020
Consohda(cd Semester wise list of papcrs

Year \om Course np_éy_:l;ﬂc - T rhwn/ Crcdlls

e \_“Cldﬁ N l Practical
| _BOSO701T | Cell Structure and Function [ vahzow ) 04»~
Vi . B0so 702T | Genetics, Cytogenctics Theory 1 04 |

R()V) 03T '\1oluulm Biology and Genelic E ng:mu,llng: Theory [ 04

B050704T | Evolution. Systematics and Animal Behavior Theory 04
B0O50705P | Practical Practical 04
- BO50706R | Rescarch Project / Dissertation { Dissertation| 04
‘ |
Total Credit Load for Semester-VII { 24 f
s, o B()MJROIT | Developmental Biology and Immunology f Theory ,; 04 |
Sc. TV M.Sc. I TBOSUSOIT | Bioeh —
L emistry and Histochemistry Theory 04 |
| BO50803T Insnumcntatlon Biotechniques and Biostatics Theory 04 |
| | Minor/Optional Flective (select either of
i | | two)
;—BOD%{HT | Mammalian Endocrinology Theory 04
|_BO050805T | Neurobiology Theory 04
| BOsogoap ; Practical Practical 04
| BOS0RO7R | Research Project / Dissertation & Thesis Dissertation| 04
J’ Writing
|' Total Credit Load for Semester-VIII 24
Total Cumulatlve Credit Load (VII Plus VIII Semester) 48
I BO509OIT Non Chordates and Applicd Zoology Theory 04
| B050902T | | Chorda[a Theory 04
LPUJOQ(JJT | Parasitology and Bioinformatics Theory | 04
" Minor/Optional Elective (select either of N
IX | | two) I
[ B050904T | Environmental Biology Theory l 04 ]
B05090ST | Principles of Toxicolog gy Theory ‘ 04 l
VRS | BO5G906 | Practical Practical ! 04
j | BO30YOTR ’ Research Project / Dissertation Disscrlanon[
L‘ Total Credit Load for Semester-IX

Practical

|
|
Posm(m’ [ Practical I l
BOS1008R | Research Project / Dissertation & Thesis IDNC”““OHL 04
l

| WHIITIB
Ee=
Theory [ 04

© | BOSIO09R Seminar
i MAJOR ELEC HVI 1

BO51010T | Capture Fisherics and Fish Pathology

/ &"‘/N} j_@)//
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i
| ’ —BOSIONIT | Fish Physiology — Ticary | 04
| BOS1012T Applicd lchlhyMogy » = Theary | 04
' L“_..,.‘..‘-,_;_u_‘_.‘_, ~_MAIOR ELECTIVE 2 ]
| BOS1013T ’ Cytological Techniques  —F Theory | 04
BOS1014T | Celular Organization & Fundamental '”K‘U"; 04

Pmccs‘sgs_:_(ﬂ_Slmclqrc

Cell "3'@:’&'1‘9‘_5&@1_@ y Theory 04
 MAIOR ELECTIVES |

General and Clinical endocrinolog Theorr 04
amli@d&rﬂy»_]% ) Theory | 04 |

Molecular Endocrinology and Mammalian Theory 04

Reproductive System

Total Credit Load for Semester-X 24

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

Syllabus Revised and Developed

—_—
Designation Department College/University

Prof. Afsar Professor/Principal Zoology S N PG College,
Ali Azamgarh

Prof. Md. Professor/Head Zoology S N PG College,

! Sultan Azamgarh

| Ahmad

( |

J 3. | Prof.S.Z.Alj Professor Zoology S N PG College,

1_ Azamgarh

Note: This syllabus is based on the syllabus (with modifications to the extent
of 30%) developed by the committee of experts.
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32N .
Programme Outcomes (POs)
The programme aims fo:

®

Underets . : o s
Nderstanding of major concepts in all diseiplines of Zoology lmlq)cmlcml} and

N eroun % as { ‘ ‘ k
i Sroup as well ae draw logical conchisions throueh Projeet and Seminar
presentation

oW about the eritical lhmkmg and the scientific knowledge to design, carry oul,
fecord and analyze (he results of Zoology experiments

Cqup students to face the employment challenges and inculeate confidence to tumn
e entreprencur and also step into research career.

rendration of new scientific insights or o the mnovation of new applications of

wimeal rescareh,

I

SAOW about scientific and technical  information resulting  (rom  laboratorsy
expenimentation i both written and oral formats.

Learm about modern methods of analysis to Biological systems in a laboratory
setting.

the students will able o know (he mechanisms of all types of high level and
complicated Biological reactions.

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

Programme Specific Outcomes (PSOs):

)

¥

he Students 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,
biochemistry.  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 to understand good laboratory practices with
safety.

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

fon)
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Programme. Class;

Bachelop Year: Semester:
acheloy S D(‘gl‘l‘l‘ (V\‘i”l Rl““l‘“l"‘h)/f\]..‘ic. ] F(HII’ Seventli
Subject: Zoology
Course Code: -B0OS0701T | Course Title:;

Papert: Cell Structure and Funetion
Course Outeomes:
Fhe student at (he completion of the course wWill be able 1o

L Understand the strucne and funehon of all the cell o ganclles.

< Know about the chromatin Structure and g location

To ke th vils P N N . . X .
FObe famuhar with (he Dasig pPrmeple of ife, how o cell divides leadimoe 1o 1he srowth

oban organism and also reproduces (o form new organismes,
4. How one cel communicates with its ne

ighboring cellg?

Credirs; 04 | Paper: Core Compulsory
Max. Marks: 25475 i

Min. Pass Marks: S suse aia

Total No. ofLectures-Tutorials-Praclical (in hours per week): 6-0-0.
Unit S e '

Topic No. of
S Lectures
Recapitulation of plasma membrane Ni&ﬂ‘%‘—‘“__ﬁr—“M\‘W! -
| Membrane Transport Mechanism. i 12
Targeting and sorting of proteins
Processing through endomembrane system, Targeting of cytosolic proteins
1 - " ,,,MR_,\\\\X\“_W-,,___‘ _
Cytoskeleton:
. Microfilaments: Structural organization, cell motility and cell shape 12

Microtubule: Structural and functional organization, cilia, flagella, centriole
Intermediate filaments

Cell signaling: receptors, second messenger system 12

G protein coupled feceptors: vision signaling.
I Cell death pathways and their significance: Necrosis, Apoptosis,

Cytology of cancer { ;

IV Cell Division, Cell cycle and its Regulation.

Recommended Boolks: ,

1. Lodish et al: Molecular Cel] Biology: Freeman & Co. USA (2004), |
Alberts et al: Molecular Biology of the Cell: Garland (2002). |
- Cooper: Cell: A Moleeular Approach; ASM Press (2000).
haip: Cell and Moleeular Biology: Wiley (2002). Pierce B. Genetics. Freeman (2004).
- De Robertis: Cell and Molecular Biology (2017)

[P ()

) -_L\

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

Suggested Continuous Evaluation Methods: m
I Evaluation shall be based on Project/ Assignment and Internal Class Test. The |
- ‘N) . 5

g(’l/

| Continuous ]mc; 3
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marks shall be as follows:

I’rnjcﬂ/.‘\seignmvn( 10 Marks
Internal Class tost 15 Marks

To study this course, a student must have

Course prevequisites: . ‘
! : passcd/opted Zoology in B.Sc. IT1

Programme/Class: Year: Scemester:
Bachelor's Degree (with Research)/M.Sc. T Four Seventh

Subject: ZOOLOGY

—

Course Code: -B050702T ( Course Title:
; Pape1 2 Gcnetlcs, Cyt ocenetlcs

Course Outwmes

1. Understand the basic principles of geneties and how genes (carlier called factors) are
inberited 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.

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

Credits: 04 Paper: Core Compulsory
o |
|

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

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

Unit Topic | No.of
; Lectures |
I, R :
. . . § . !
1 Extention of Mendel’s Principles: Penetrance and expressivity ,gene | 15

mtemcnons eplst351s plelotropy, phenocopy

Chromosome mapping in eukaryotes : linkage maps, tetrad analysis ,mapping }
I with molecular markers, mapping genes by interrupted malmg, fine structure ot 15
gene- 1II locus of phage T4 ‘

SO (... S R S }

Genome Organization: Nucleosomes and higher order structures, Histones and |
- non-histone chromosomal proteins g’

i ) . . | 15
Chromatin modifications

Reou\atlon of gene expressnon in prokaryols and cuk'nyolcs ’

W oM
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,,,,,,

Euchromatin and hetrochromatin, repetitive DNA

IV Transposons 9

Mutation: Types and causcs
Recommended Books:
ooTewm B Genes VIITTL Pearson (2004).
2. Waison et al. Moleelar Biology of the Gene. Pearson (2004).
3. Niugeral Concepts of Genetics (2018)
Braoker R.G. Genetics Analysis and Principles (1999)
Gardner et al. VPnIl_ch]_gigi_’gglgtics (2006) i} —

BN

‘h

This course can be opted as an clective 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

15 Marks

Internal Class test

To study this course, a student must have

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 i Paper 3: Molecular Biology and Genetic Engineering

Course Outcomes:
The student at the complction of the course will be able to have:

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

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

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

. . . . x ’

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

|
| 4. Leam how four sequences (3 letter codons) generate the transcripts of life and determine /
i the phenotypes of organisms. / » &

/

7 o ’

@ Scanned with OKEN Scanner



> How genes are regulated ditferently at different tme and place in prokarvotes and

cukarvotes

6. Understand the principles of senetic engmecrimg, how penes can be cloned m bactena
and the varions technologies mvolved in it

7o Know the apphcanons of biotechnology: i various fields like agriculture, induostry and
himan health

8. Know the basies of industrial biotechnology

Q

Letmoduced to DNA testing and utility of cenetic eheinecring i forensie sciences
10. Take up vesearch n biological scienees,

Credits: 04 | Paper: Core Compulsory

Max. Marks: 25475

| .
| Min. Pass Marks: coovevess
|

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

Unit Topic I No. of

. Lectures

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

‘
|
|
i
|

s |
i
i
i
;
!
i

15
Transcription and its regulation, RNA polymerases in prokaryotes and |
eukaryotes. Transcription factors: general and specific, initiation, Elongation and |
e |
TI rermimation. } lq
Processing of hn-RNA, Capping, Poly(A) tailing, Splicing, RNA interferance |
Genetic engineering |
m Healh care biotechnology: gene replacement therapy. 15
Miscellaneous: An introductory knowledge of biosensors, biochips, DNA finger- i
printing, Immobilized enzymes, bioenergy, genomic DNA libraries l
5
v Environmental biotechnology: Bioconversions,pollution control ,microbial 15 ’

enhancement of oil recovery ,sewage treatment.

Recommended Books: f

b Lodish et al: Molecular Cell 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).
4. Karp: Cell and Molecular Biology: Wiley (2002). (
5. Watson et al. Molecular Biology of the Gene. Pearson (2004). “

6. Lewin, Genes VL Pearson (2004, !
| 7. Pierce B. Genetics. Freeman (2004). |
i 8. Sambrook et al AMOL‘C_‘{‘Fi‘l&‘_,‘,‘?,“,“},‘ci Vols I, T1, 111, CSHL (20001). |

~
7

G Scanned with OKEN Scanner



P9, Clark & Sw zer. Experimental Riochemistey. Freeman (2000)

| 10, Primrose & Bwyman. Principles of Genome Analysis and Genomies, Blackwell (2001) 1
‘f FL Hartl & Jones. Geneties: principles & Analsysis of Genes & Genomes. lones & Bartlett (1998)

| 12, Sambrook et al Moleculae Cloning Vols 111 111 CSHI (2001)

This course can be opted as an cleetive 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

Course prerequisites: A
passcd/opted Zoology in B.Sc. 111

—_—
Programme/Class: Year: Semester:
Bachelor's Degree (with Research)/M.Sc. I Four Seventh

Subject: ZOOLOGY

S—— ’

Course Title:

Course Code: -B0S0704T | o
[ 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

evolution: although it can also promote stability rather than change. K

To understand and identity behaviours in a variety of taxa.

(¥%)

The proximate and ultimate causes of various behaviours.

About the molecules, cells. and systems of biological timing systems.

o oA

|
|
|
Conceptualizing how species profitably inhabit in the temporal environment and space 1‘
out their activities at different times of the day and scasons. }

7. To interpret the cause and effect of lifestyle disorders contributing to public

understanding of biological timing. |
- — oy - {

Credits: 04 { Paper: Core Compulsory

Max. Marks: 25+75 j Min. Pass Marks: .eoueee.s

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

Topic | No.of |

9

-
G Scanned with OKEN Scanner



I

I

I

IV

' proteins

Coneept and development of evolution :Molecular evolution, concept of neutral
evolution. molecular divergence and molecular clocks. molecular tools in
- phylogeny. proteins and nucleotide sequence analysis, origin of new genes and

Mechanism of evolution

Population genetics- Hardy-Weinberg law, Concept and rate of change in genc

frequency through natural selection. mutations, migrations and random genetic
d!‘iﬁ

Ammal behaviour: Approaches and methods to study behaviour, Altruism and
evolution- - Group  selection,  Kin  selection. Reciprocal —altruism,  Social

communication, Social dominance, Mating systems. parental care, Habitat

selection. Migration. orientation, navigation, Role of Hormones and Pheromones
i control of behaviour

Concept of biosystematics & Taxonomy, its importance and application in
biology. chemotaxonomy, cytotaxonomy, molecular taxonomy.

Procedure in taxonomy: classification hierarchy of categories taxonomic and
nontaxanomic character, different species concepts, subspecies and infraspecific
categories

International code of zoological nomenclature (ICZN)

commended Books:

(¢
(

I

{1l
idll,

M. (2004). Evolution. I Edition. Blackwell Publishing

L.ectures

12

12

12

Campbell. N AL and Reece J. B. (2011). Biology. IX Edition, Pearson, Benjamin, Cummings.
Douglas, J. Futuyma (1997). Evolutionary Biology. Sinauer Associates.
Alcocks J(2009) Animal Behaviour

Aubrey M (2012) An Inwoduction to Animal Behaviour

Ernst M (1969) Principals of Systematic Zoology

Barton. NUH., Briggs, DL E. G, Eisen. J. A, Goldstein, D. B. and Patel, N. H. (2007). Evolution.
{d Spring. Harbour Laboratory Press. |
B. K. and Hallgrimsson, B. (2008). Evolution. IV Edition. Jones and Bartlett Publishers

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

Onpen 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 I

Course prerequisites: ‘

S = ]

e 10 |~

/

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

d
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Course Code: - BOSQ705P

Year: Semester: ‘

Programme/Class:
: B;lchclm"s Degree (with Research)/M.Se. | Four Seventh
Subject: ZOOLOGY

:
ll Course Title:
‘ Paper 5: Zoology Practical

Course Qulcomes:

1% s thyes e i "
Afier the completon of the conrse students will Tearn Hands-on:

Unit

13

1
}
~
-
N

4

)

6.

iqx \13! ks: 21+71 ‘

.
. Enable

Touse simple and compound microscopes,

To prepare shdes and stain them (o see the cell organelles,

To be famibiar with the basic principle of life. how a cell divides leading to the growth o
anorganism and also reproduces (o form new organisms.

Fhe chromoesomal aberrations by preparing karvotypes.

Flow chromosomal aberrations are mherited in humans by pedigree analysis in families.
The anugen-antibody reaction.

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

Understand the principles of genetic engineering with hands-on experiments in mutation

detecuon. testing of mfectious discascs like Covid 19.

Getintreduced to DNA testing and utility of genctic engincering in forensic scicnees

. Get employment in Hospitals/

disorders
5 \t‘udcms to take up research in biological sciences

‘Diagnostic and forensic labs/Counsel families with gunctic

Credits: 04 l Paper: Core Compulsory

Min. Pass Marks: «cee.....

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

No. of

Topic
Lectures

fu study the different types of cell such as buccal epithelial cells, nerve

I.

cells. striated muscle cell using Methylene blue.
2. To study the mitochondria using Janus Green B.
3. To study the different stages of mitosis in onion root tip
4. To study the different stages of meiosis in testis of grasshopper 20
5. Cnumeration of red blood cells and white blood cells using
haemocytometer |
6. Preparation of molecular models of amino acids, dipeptides, nucleotides |

1. Study of sex chromatin (Barr body) in human female from buccal
cpithelial and hair bud cells using Methylene blue
2. Preparation of polytene chromosome from salivary gland cell of ‘
D;"N(\phila and Chironomus | 20
samination of wild type (males and females) and mutants of’

Drosophila
Handling ot Dr ump/u/a and study of its life cycle

11

p—
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b T
4 5. Preparation of haman Karvotype and stadv the chromaosomal abenations
wWith respect 1o number, translocation. deletion efe.
0. To prepare Tamily pedigree agamet rare disease
SooSuvey of human aenctie disease
80 Studvy of colchicinised metaphase chromosomes i bone marrow ol
rodent by are div method
Y. Sex hinked imheritanee in Drosophila melanogasier
10, Tankage and crossing over in Drosophila melanogaster

P Geneties exercise (data to he provided)

2. Study of permanent shides for the following
a- Drcentrie bridge m the anaphase 1 chromosomes of urasshopper
b Inversion m polviene chromosomes
\utoradiography detection of transcription in polytene chromaosomes

| N
A Lampbrush chromosomes of Triturs oocyte
s Gebanded and C-banded metaphase chromosomes

L
Chromatid exchanges and chromosomal anomalics

2. Sister chromatid exchanges
h. Replicon organization by DNA-fibre autoradiography

t. Premature chromosome condensation
I Study of circadian functions in humans (daily cating, sleep and
temperature patierns).
Phototaxis behavior in house fly ‘ 20
Study of courtship behavior in Drosophila
Schooling behavior in fishes
Chemotaxis behavior in carthworm |

I

B

th

Recommended Books:

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

\berts et al: Molecular Biology of the Cell: Garland (2002).

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

Karp: Cell and Molecular Biology: Wiley (2002). Pierce B. Genetics. Freeman (2004).
Thomas J. Kindt, Richard A. Goldsby, Barbara A. Osborne, Janis Kuby Kuby Immunology. W

("SI N5

£

th

HFreeman (2007).
6. lLewin. Genes VI Pearson (2004).
Pierce B. Genetics. Freeman (2004).
Sambrook et al .Molecular Cloning Vols I, 11, IT1I. CSHL (2001). |

~]

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

Project/Assignment 10 Marks

f 15 Marks

marks shall be as follows:

Internal Class test
Course prerequisites: To study this course, a student must have
’ p quisites: passed/opted Zoology in B.Sc. 111 ,

| o 12

i _

/
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L. A complete record of practical exercises in Zoology lab done during the session
must be produced by the candidates in three separate tecord books at the time of
pracucal exammation

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

Programme/Class: Yem ‘ Semester:

Bachelor's Degree (with ResearchY/M.Se. | Four Seventh

Subject: ZOOLOGY

Course Code: -BOS0T06R | Course Title: | |
1 Paper 6: Research Project / Dissertation

Credits: 04 Paper: Core Compulsory

Max. Marks: 100 Min. Pass Marks: «voeeaees

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

Open to all

S s "
L ! To study this course, a student must have
Course prerequisites: | .
| passed/opted Zoology in B.Sc. IT1
Programme/Class: . Year: Semester:
Bachelor's Degree (with Research)/M.Sc. 1 ‘ Four Eighth

Subject: ZOOLOGY

Course Title:
Paper 7: Developmental biology and Immunology

Course Code: -BOS0801T

Course Qutcomes:
\fier 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 |
heterogencous shapes, size, and structural features.

4. Understand how a cell behaves in response to an autonomous determinant or an external
signal. and the scientific reasoning exhibited in experimental life science. ‘

1
Credits: 04 l Paper: Core Compulsory
|

Max. Marks: 25+75

M/%W\’U 13

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

Unit Topic No. of
Lectures
Basic concepts of development
I Potency. commitment. specification. induction. competence, determination and 15
differenciation: morphogenetic gradients. stem cells. eytoplasmic determinants,
IVF
Morphogenesis.cell aggregation and differentiation in Dictyostelium, Axes and pattern
n formation in Drosophila. Amphibia, ‘ 15
) Formation of neural tube in vertebrates. i ‘
Role of Hox and other pattern forming genes ;
Concept of Immunity.
Immunc cells: Activation and differentiation of B and T cells.
I 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
15

E Interferons
Inflammation, hypersensitivity and autoimmunity

Vaccination

Recommended Books:
Developmental Biology: T. Subramaniam. (Reprint), Narosa Publishing House Pvt. Lid..

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

3. Developmental Biology: From a Cell to an Organism (Genetics & Evolution) eBook: Russ
Hodge.Infobase Publishing. (2009).
Current Topics in Developmental Biology: Roger A. Pedersen, Gerald P. Schatten. Elsevier.
(199%).

3. 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).

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

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

W HFreeman (2007).
10, Delves Peter L, Martin Secamus I, Burton Dennis R., Roitt Ivan M. Roitt's Essential
Immunology.
1. 13th Edition. Wiley Blackwell (2017).
12, Shetty Nandini Immunology Introductory Textbook. New Age International. (2003)
This course can be opted as an clective by the students of following subjects:

3 14
N |

/
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/‘ “‘ Open (o all

J" Suggested O ontinuous Fyvaluation Methods:
Con ‘ .
tinuous Internal Evaluation shall be by ised on Project/ Assignment and Internal Class ‘1 cst. The
marks shall be ag follows:

Pm_ivc(/,\ssignmvnl 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: ! Year: | Semester:
Badwlm s Dcmce (\nth Rcscal ch)/M Sc. l Fom | Eighth

SubJLCl ZOOLOGY

Com se Tltlc
‘ Papei 8: Biochemistry and Hlstochemlstn

Course Code: -B050802T

{ g this course, the students will be able to know:
To develop a deep understanding of structure of biomolecules like proteins. lipids and

leting t
carbohvdrates

2. How simple molecules together form complex macromolecules.

To understand the thermodynamics of enzyme catalyzed reactions.

4. Mechanisms of energy production at cellular and molecular levels.

To understand systems blolooy and various functional components of an organism.

(F8)

5.
6. To explore the complex network of these functional components.
To ‘compre >hend the regulatory mechanisms for maintenance of function in the body.
Credits: 04 Paper: Core Compulsory
N | |
\/Iax Mar ks 25+75 ‘ Min. Pass Marks: .........
Tolal No. of Lectures-Tutorials-Practical (in hours per week): 6-0-0.
F Li'nit’ - Topic Th I\‘o. of |

! Lectures
|
|

Principles of biophysical chemistry; pH and buffer; Basics of thermodynamics; |

|

I Conformation of proteins (Ramachandran plot), metabolism of proteins and 12
nuclcoudes
Enzyme kinetics: Michaelis-Menten equation, Lineweaver —Burk Plot, Enzyme |

5 12

I [nhibition, Evaluation of Km and Vmax in the presence of inhibitors, Bisubstrate J

enzyme catalysis, Allosteric enzymes |
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' Cholestrol synthesis and transport

Fixation and tissue processing
Fypes of fixatives and their chemistry
I Dchydration | "2

Clearing and embedding, and scctioning, Principle and

wpes of microtomes
methods of staining

Principles and methods of histochemiceal localization and identification of the
tollowing:
and glycoproteins with oxidizable vicinal diols

Carbohydrate moictics, Glycogen
arboxyl groups and /or O —

by periodic acid Schiff method, Glycoproteins with ¢
sulphate esters by alcian blue methods

. Proteins end groups,  —NH, groups by ninhydrin-Schiff method, -SS-groups by
I\ pertormic acid —Schiff and performic acid alcian blue mcthods 12
Lipids moieties: Sudan black B method, Sudan NI and Sudan 1V methods, |
differenciation of neutral lipids from acidic lipids by Nile blue sulphate methods |

Nucleic acids
Methyl 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)

4. Voet & Voet: Biochemistry Vols 1 & 2: Wiley (2004)

5. Murray et al: Harper’s Ilustrated Biochemistry: McGraw Hill (2003) Elliott and Elliott:

6. Biochemistry and Molecular Biology: Oxford University Press14

7. G n. A.C. & Hall, 1.E. Textbook of Medical Physiology. XI Edition. Hercourt Asia PTE Ltd.
W.B.Saunders Company. (2006).

8. Tortora, G.J. & 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). :

2. Sunderland, MA: Sinauer Associates. (2004).

10. Hill. Richard W, et al. Animal physiology. Vol.
I'l. Chatterjee C C Human Physiology Volume 1 & 2. 11th edition. CBS Publishers (2016). ‘

the students of following subjects:

This course can be opted as an elective by

Open to all
Suggested Continuous Evaluation Methods:
Continuous Internal Evaluation shall be based on Proj

marks shall be as follows:
Project/Assignment 1 10 Marks

cct/ Assignment and Internal Class Test. The

Internal Class test 15 Marks

/ L"’BU 16 1 {
s
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To study this course, a student must have

Course prere uisites:
I MMESEESS passced/opted Zoology in B.Sc. 111

Programme/Class: Year: Semester:
Bachelor's Degree (with Research)/M.Sc. | Four Fighth
Subject: ZOOLOGY
|
Course Title:

Course Code: -BOS0S03T ’ : ; i
Course Code: -BOS0803'1 ’ Paper 9: Instrumentation, Biotechnigues and
Biostatics

Ceourse Qutcomes:

\iter completing this course. the students will be able (o Jeam:

I Understand the basic principles of microscopy. working of different types of microscopes
2. Understand the basic techniques of centrifugation and chromatography for studying cells and

separation of hiomolecules.

3. Understand the principle of measuring the concentrations of macromolecules in solutions by

4

colormmeter and spectrophotometer and use them in Brochemistry.
4. To lcarn about the use of biostatistics in research and data analysis purposc.

5. To learn the separation of different type of DNA and RNA

Credits: 04 ( Paper: Core Compulsory

Max. Marks: 25+75 l 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 electron | 15
microscope. ;
I Spectrophotometry/ Colorometer: Types of spectrophotometers, Beer-Lambert's | 15

law, Applications, methods of DNA and protein sequencing ]

Electrophoresis:  Principle, Detection of proteins: Western, Southern ancl‘l
T Northern blotting, Generation of genomic and ¢DNA Libraries in Plasmidf 15
Phagmid. Cosmid .YAC vectors :

Measures of central tendency: Arithmetic Mean, Median, Mode
Measures of dispersion: Variance, Standard deviation and Standard error; '
IV Correlation: Calculation of correlation in continuous data and ordinal data I )

1/

Regression: Linear regression, Regression coefficient F
Analysis of variange (ANOVA): One way
17

/
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Hypothesis testing: {-test. Chi-square test,

Recommended Boaks:

o Lodish o a) Molecular Cell Biology: Freeman & Co. USA (2004,
2. Alberts et al: Molecular Biology of the Cell: Garland (2002)

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

4. Kap: Cell and Moleeular Biologv: Wilev (2002),

Watson ot al. Moleeular Biology of the Gene Pearson (2004)

0. Sambrook et al Molecular Cloning Vols 1T T CSHI (2001)

7. Primrose. Moleenlar Riotechnology. Panima (2001,

8. Clark & Switver. Experimental Biochenvistey, Freeman (2000)

Pagano et al (2022) Principles of biostatistics

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

CIOGGSS presequisites: passed/opted Zoology in B.Sc. II1

Note: Select any one of the elective course code BO50804T and BO50SOST. -

Programme/Class: Year: Semester:

Bachelor's Degree (with Research)/M.Sc. 1 Four Eighth

Subject: ZOOLOGY !

Course Title:

C e: -B0O50804
PHESECGE: SRISUS(4E Paper 6: Mammalian Endocrinology

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 insults and promoting successful reproduction.

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

3. Gan knowledge about among endocrine, paracrine and autocrine systems.

4. Learn the different classes and chemical structures of hormones,

5. Identify 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 |

18

N
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! al stive feedh: i
| 1d positive feedback mechanisms.

Credits: 04
Max. Marks: 25475

Unit Topic

Paper: Cove Compulsory

Min. Pass Marks:

---------

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

. No. of

I Lectures |
|
|

Ii}'[\&\l’l\:}Ia|11x1-{1)'11t\|wl\§'si:\l System: General organization, Neurohypophysial and

4 : :
Adenohypophysial hormones: chemistry and

Mechanism  of hormone action: Protein

(genomic and nongenomic pathways)

I S - . .
Steroid hormones: biosynthetic pathways,
estrogen, progesterone, relaxin and inhibin.

Adrenal cortex: Organization,
mineralocorticoids.

Adrenal medulla: catecholamine biosynthesis,

Role of parathormone, calcitonin and vitamin

vasopressin. Somatotropin and prolactin, FSH, LIT and TSI, ACTIT. MSIT.

hormones

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

physiological roles of oxytocin and |

and Steroid horm()ncsI

physiological roles of androgens,

Physiological rolc of glucocorticoids and |

15
release and physiological role. |

D in calcium homeostasis.

Endocrine pancreas: biosynthesis and physiological actions of insulin and

~ glucagon.
I

Gastrointestinal hormones: secretin, gastrin and cholecystokinin.

Pineal organ: structure and function.

Recommended Books:

'

i
-
~
2

Norris and Carr (2020) Vertebrate Endocrinology

Company Philadelphia, 2005

Hadley. M.C.: Endocrinology, Prentice Hall, International Edition, 2000
Wilson and Foster. Williams Text Book of Endocrinology 10th edition, W.B. Saunders

This course can be opted as an elective by
Open to all

the students of following subjects:

Suggested Continuous Evaluation Methods:

Continuous Internal Evaluation shall be based on
marks shall be as follows:

Project/ Assignment and Internal Class Test. The |

Project/Assignment

Internal Class test

Course prerequisites:

e

19

10 Marks

15 Marks '

To study this course, a student must have
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Bachelor's Degree (with Research)/M.Sc. 1

Course Code: -BOSOSOST

| | 1 Semeslter:
Programme/Class: ' Year: |
Four | Kighth
Subject: ZOOLOGY
Course Title:

Paper 9: Neurobiology

Course Outcomes:
\er completing this course, the students will be able to Tearn:

. . e ASTTAG., 1 e 5 tisaue along
Understand the structure and function of ncurons, Nerves. and nervous t £

with their working mechanisms behavior. .
; ilers, acetyle ne i &,

> 1 carn about neuron, nerves, glial cells. ncurotransnutlers, ,u,(,lylalmhnt.. dopamin
: l-a N - r1 T < vstem.,
serotonin. central nervous system, neural networks, pulphcml nervous  system,

Automatic nervous system, endocrine system, Hormones, cte.

Understand  the  different neuronal degenerative  discases (Alzheimer discase,

(9%}

Huntington discase. Parkinson discase).

= 2 Y Ta M
4. Learn integrated approach towards neuroscience and builds a student’s expertise via
experimental skill training as well as (heoretical learning. It gives a clear outline of

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

Paper: Core Compulsory i e |

it

1Y

Credits: 04

Min. Pass Marks: oooeeee

Topic . No.of
! Lectures
1. Plasticity of brain and neurogenesis ; ’
2. Organization of nervous system |
2.1 Brain structure |
2.2 Neurons and glia 15
2.3 Cerebrospinal fluid |
2.4 Neural network ;
2.5 Blood brain barrier |
2.6 Autonomic nervous system | |
I. 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
1.5 Chemical transmission, neurotransmitters (acetylcholine, catecholamines. |
RE serotonin and GABA), neuropeptides
Neuropathology R )
1. Strokes 15
2. Epilepsy |
p 21 T ‘ ‘
v
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Conrse Quteanyes:
\Mier completing
l.

this course, the students will be able o

Leam the different classes and chemueal stinctures of hormones.

2. dentiry the glands, organs, tissues and cells that synthesize and secrete hormones,
hormone precursors and assoctated compounds

3o Understand the straeture of bromolecules like profeins, lipids and earbohydrates

Perform basic hematological Tabotatory testing,

3. Distinguish normal and abnormal hematological laboratory findimgs to predict the
dragnosis of hematological disorders and diseasces

0. Understand the basic principles of microscopy, working of different tvpes ol

IMICTONCOPCS

Understand the basic technigues of centrifugation and chromatography for studymge ccll
and separation of bromolecules.

s Understand the principle of measuring the concentrations ol macromolecules in
soluttons by colorimeterand spectrophotometer and use them in Brochemistry.

9. Understand how the single cell formed at fertilisation forms an cmbryo and then a full
adult organism in Drosophila melanogaster.

10. Understand the developmental stages in the chick embryo.

Credits: 04

~

Paper: Core Compulsory

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

Tora I No. of Lectures-Tutorials-Practical (in homs pu week): 6-0-0.
Unit Topic l‘ No. of
| Lectures
. - — __,—___.v_._!\__ S E—
(. 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 in mammals

Study of oestrous cycle of rat by vaginal smear preparation
. Study of the following using permanent slides
.1 Endocrine glands and reproductive organs (testis and ovary) of mammals
.2 Thyroid of mammals
3 Adrenal homologues (interrenal and chromaftin tissues) in mammals
4 Cell types of pituitary gland in mammals
.5 Hypothalamo-neurohypophsial system of a mammal in in situ preparation

RS

t™h

f
I
|
I
|
|
i
|
|
|
|
|
|
|
|
|
|

U) Uw Uu Uu

6. Demonstration of ELISA-based hormone assay l 20
|
3

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

8. Endocrine disorders (Photographs) |

9. Principles of fixation and staining of nervous tissue; Methods of tissue |
processing for microtomy, cryotomy and vibratomy

10. Golgt 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 1mmunoﬂumcscanu, nu.thorls

}
l
i
I
|

‘
1. To study different mammalian blood cell types using Lctqhman stain, } 20 !
’ - |

2. Determination of ABO Blood group

4
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b ~

F 3. | stimation of hacmoeolobin using Sahifi’s hae moglobinometer
4. Pre paration of hacmin and hacmoch wamoegen crystals
Y. Recording of blood pressure nsing a sphvgmomanometes

£
0 ] o \Ur(hn;. ol !\’nn(l 1! .]“ 0O f;'\ (‘l lt‘ sy 5‘.!(( ometrer

artilage, Bone, Spnal

Study of permanent <ides of M; mmalian skin. (€

cord. Nerve eell. Pituitary, Pancreas. Testis, Ovary, Advenal, Thvraid and

Parathyvrord gland
S Recordmg of simple musele twiteh with clectrical stimulation (o
\'irtial)
Yo Demonstration of the unconditioned reflex action (Deep tendon
refiex such as knee jerk reflex)
LD, Ninhvdrn test for g-amino acids.
I'T. Benedict's test for reducing sugar and iodine test for starch.
12, Test for sugar, protein and ketone bodies i urine.
[3. Qualitative tests of functional groups in carbohydrates, proteins and
hipids.
4. Paper chromatography of amino acids.
IS To prepare solutions and buffers.
[6. Action of salivary amylase under optimum conditions.
I'7. Determination of Hacmoglobin (gm %) in human blood: also calculation
of colour mdex and the mean corpuscular haemoglobin concentration
18. Estimation of total leucocyte number per cubic mm of frog and human
blood
. Differential count of Teucocytes in the human blood
0. Estimation of total erythrocyte count per cubic mm ot blood
1. Cell permeability of RBC of human blood in saline solution of different

9
,}
<
~
Z

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.
6. 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

HI

available].

5. Western blotting [Dry lab exercise in case lab (acility is not
available]. |

10. Comments including principle, functioning and utility of some }
common instruments ke Microscopes, Microtome, Colorimeler,
Spectrrophotometer, Centrifuge, Electrophoresis

11. C alculation nfmc;m mcdmn modc standard (h.vmlu)n standard

@f/” =
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error from the data provided
20 Vivtal 1 abs
FoGel Dacument: auon Svstom-htips, fvouin be/AWPpE3-1anNT-
2 Colormerer htips:/'voutn be/vdak 6GOBCT
CPOR Part 1 hatps: voutnbe/CpGNTUFSHA
4 PCOR Pt - hitps SNowta be/OTCTTAYPTAT o
> DNAisolaton Part 1-hups:. voutu be/Q1 701010 Y9 A
0. DNA isolation par 2 https:/ivoutu be/-efi THFelTxM
7ODNA curve- hitps://voutu.be/ubl RQxTenGi4
8. Spectrophotometer-hitps: /yvoutu.be/ubl RO x TenCid
9 Agarose Part 1- hitps:/ youti.be/7evHPFww--g
10 Agarose part 2- hitps:/vontu. be | hOZCHNsS ¢

s

Recommended Books:

Noirns and Car (2020) Vertebrate Endocrinology

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

Wilson and Foster. Williams Text Book of Endocrinology 10th edition, W.B. Saunders
Company Phnladelphia. 2005

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

|5 I N J—

£

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. Wawon et al. Molecular Biology of the Gene. Pearson (2004).

10, Sambrocek et al Molecular C loning Vols I, 11, II1. CSHL (2001),

P Primirose. Molecular Biotechnology. Panima (2001).

12. Clark & S\x itzer. Experimental Biochemistry. Freeman (2000)

!3. Pagano et al. (2022) Principles of biostatistics

I4. Current Topics in Developmental Biology: Roger A. Pedersen, Gerald P. Schatten. Elsevier.
(1998;.

£5. Developmental biology: Werner A, Miiller, Springer Scicnce & 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

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

mdrkq shall be as follows:

Project/Assignment 10 Marks

Internal Class test | 15 Marks

To study lhls course, a Qtlld(,nl muxt hav«.
pasqed/opled Zoology in B.Sc. 11

.
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A complete vecord of practical exercises in Zoolooy Iab dane during the scasion
must be produced by the candidates n three separate record books at the time of
Pracheal cxammation

4. Total duration of practical examination will he 6 o spread over one da;

Semestet

frighth

Programme /¢ lass Yeat
achin ' | . §
Bachelon's Degree (with Research)/M.Se., | Fonr

Subject: 200L0GY

Comse Title:

Course Code: -BOSOSOTR | ‘
[ Paper 10: Researeh Project / Dissertation & Thesis Writing

Credis, 04 Paper: Core Compulsory
Max. Marks: 100 J Min. Pass Marks: .........
This course can be opted as an elective by the students of following subjects:

Open to all

To study this course, a student must have

Course prerequisites: . .
passcd/opted Zoology in B.Sc. 111

26
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Progr: S T ;
/ rogramme/(Ylass: Year: Semester:

Bachelor's Degren :
1chelor's Degree (With Research)/M.Sc. 11 Fifth Ninth
Subject: ZOOLOGY

Course Code: -BOS09QTT ‘ Course Title:

Paper 12 Non-Chordates and Applied Zoology
Course Outcomes:

After completing this course, the stndents will be able to:

to demonsirate comprehensive identification abilines of non-chordate diversity

2 v1sbavm . . <
= apian stactutal and functional diversity of non-chordate
N

cxplam evolutionan relanonship amaongst non-chordate aroups
S vt emplovmicat i difterent applicd scetors

2o Ntudents can start their own business 1. self emplovments.
0. Enable students to take up research in Biological Science

Learn some impaortant aspects of applied zoology in dailv life.

I

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.

No. of

Echinodermata- Classification, Larval form and their significance
Bricf introduction to minor phyla

Unit Topic 1'
- i Lecturefd
1 Conceptofspecies, Organization of coelom, Protostomia and deutrostomia i 15
Protpzpa tff]_zissiﬂcalion, CoonliaLpfqtqgoalls | |
Theories of origin of metazoans: ’

I Porifera —Classification, Different canal system i 15 !
Cnidaria- Classification, polymorphism in Coelenterata \ é
Annelida —Classification, Adaptive radiation in Polychaetes i
Mollusca- Classification, Pearl formation i }

I Arthropoda — Classification, Crustacean larva and their significance } 15 f

|
i

Filter feeding in Polychaeta and Mollusca ; g
IV Organ of respiration: Gills, Lungs and Tracheae ) 15
- Organ of excretion: Coelomoduct, Nephridia and Malphigian tubules |

Recommended Books:

1. Bames etal (2009). The Invertebrates: A synthesis. Wiley Backwell 7

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.
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PE'
i
£
£
’ 6. Jan Pechenit (0
/ | » $ Hl ceehe nik {201 1 R“‘]”}!,“ of the m“.”(\,\!,”‘_ 5. MceGiraw Hin
OINCUHSCRN {20y A : 3
; NCOIY Animal Fvolution: Intereelanonships amongst v e Phvia Oxtord

> ; y
5; ‘[ji‘;:(':[[{ I: \R“Il“it‘nllnu ICAR Pablication

seepme m India, Indian council of Agnienltmral Research, New Pelhi
“:L Thingran. V.G, Figh and Hsheres in India,
PR Khanna S S.AN introduction (o fishes
L2 Bovd, C 1 & Tucker S, Pond aquacnliure water quality management

n'\\\d\ KPoi 1<h and proawn discases

id, I‘L‘n'»f_:q\ VP 2000 1 nlomology and Pest Management. Prentice Hall

15, Lee. 1 wxh\\mm Feology

10, Stevenson. lenn\ of Farthworms

- Destroctve and Useful Tnsects by C. 1. Metealt

I8, Sercutture for Rural Development Hanumappa (1978). IHimalaya Publication.
PO, Sricutture 1o India Satkar, D.C. (1988). CSR. dangalore

This course can be opted as an elective 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:

Pr o;ect/Asqwnment | 10 Marks

S — [_ it

15 Marks

Interna! Class test f

To study this course, a student must have

|
) . . e . ’
Course prerequisites ; passed/opted Zoology in B.Sc. I11
- Programme/Class: Year: Semester:
Bachelor's Degree (with Research){l\/I.Sc. IT Fifth Nint_h R

Subject: ZOOLOGY

- l

Course Code: -B050902T

Course Title:
-Paper 3: Chordata

|

Com se Ourcomcs
After completing this course. the students will be able to learn :
demonstrate comprehensive identification abilitics of chordate diversity

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

C redns 04 Paper: Core Compulsory

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

|
|

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

f\ﬂ) 28
\ -
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Unit

It

I

A

1o ganathostomes; Origin of vertebrates: Adaptive radiation 1

Taopic
Origin. evolution and adaptive radiation of Chordates: Transition from Agnatha
theories and types

Itespmentanadenvatives: Respiratory sysfem in Chordates:
and taste: Skeleton system of vertebrates

Qrigin of mammals:
radiation in mammals with reference to locomotory append

Parental care in amphibians
Adaptation in {lightless birds
Oviparity in mammals

Lateral line system

Recommended Books:

Harvey et al: The Vertebrate Life (2006)
through time (3th ed 2002.Wiley - Liss)
Hildebrand: Analysis of Vertebrate Structure (4th ed 1995, John Wiley)

No. of
1.ecfures

vertebrates, is
Oyrean ol olfactory "
= g 15
Primitive mammals- Prototheria and Metatheria: Adaptive s
ages
15

I.
Colbert et al: Colbert's Evolution of the Vertebrates: A history of the backboned animals

4. Kenneth V. Kardong (2015) Vertebrates: Comparative Anatomy, Function. Cvolution
McGraw Hill

5. McFarland et al: Vertebrate Life(1979, Macnillan Publishing)

6. Parker and Haswell: TextBook of Zoology, Vol. 11 (1978, ELBS)

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

8. Young: The Life of vertebrates (3rd ed 2006, ELBS/Oxford)

) Weichert C.K and William Presch (1970). Elements of Chordate Anatomy, Tat

\

McGraw Hills

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:

Programme/Class:

s

15 Marks

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

Semester:
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Bachelor's Do .
chelor's Degree (with Research)/M.Se. 11 Fifth Ninth

Subject: ZOOLOGY

Course Code: ~BO50903 1 Course Title:
Paper 4: Parasitology and Bioinformatics
Caourse Onteomes:

\ter comple ting this course. the students will e able to;
lden iy o - 4
Lo ldenuiy, deseribe and contrast mieelula patastes and parasitic worns,
= Deseribe speetfic human and non-human parasitic discases.
3 DO ATG A1 sevivas 134 i ST &
3. Prepare and observe live parasitic specimens and (est students own seropostiivity for a
particular parasitic infection.
4. Report on observations of brological specimens such as parasites,
S Appraise the impacts of parasitic discases on human socicties.
0. Getmroduced to computers and use of'bioinformatics tools.
Take up research in biological sciences.
8. knowledge and awareness of the basic principles and concepts of biology. computer science
and mathematics.
Y. exisung software effectively to extract information from large databascs and to usc this
miormation in computer modeling.
10. 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 |
concepts. language and skills the ability to speak the language of structure-tunction j

relationships. information theory. gene expression, and database queries

Credits: 04 Paper: Core Compulsory

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

(

Max. Marks: 25+75

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

Unit Topic ] No. of
Lectures

Parasites and parasitism: General consideration, Type of parasites and hosts, ;
I Symbiosis and commensalisms. 15

Molecular interaction between host and parasite and evasion of immunity.

Protozoan parasites:

Distribution, habit and habitat, structure, life cycle and diseases caused by

I 15
Entamoeba histolvtica, Leishmania donovani, Plasmodium and Trypanosoma |
brucei ! |
I Helminth parasites: | 15

W 30

/
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General chyr
(’ L' ~ e Uy e 3 v 1 Y ’
4L eharacters, organization and larval forms of Platyhelminthes
and Ncm:nhclminlhcs
Mistriburg abi i it
stribution. habit and habitat, structure, life evele and diseases cansed (AR

Echinocoe: . . .
chinococeus granilosus, Se histosoma haematohinm, 1 wehereriabancrofti

Basic cancept of bioinformatics: Coneept of digital Tabor atory

RBasics of imformation technology for biologist

v it S —_—
Basic features and management systems of Nucleic acid sequences databases.

Introduction to data retrieval svstems. Scarch  engines,  Entrez,  protein

identification resource

£ 3 b
Recommeoended Boolos:

Chung. General Parasitology. Hardeourt Biace and Co. 1td. Asia New Delhi,
Schmidt and Lary S Roberts. Foundations of Parasitology. McGraw Hill.
3. BurtonJetal. (2018) Human Parasitology

Parasitology- Chatterjec

5. Parasiology- Chakraborty

2000} Essenual Bioinformatics., publisher Cambridge University Press

Westhead et al Bioinformatics: Instant Notes. Viva Books (2003).

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

Open to all

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

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

c isites: To study this course, a student must have
ORTSE prerequIsices; passed/opted Zoology in B.Sc. IIT

%’\/
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Nofe: Seleet any one

Programme/Class:

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

Course Code: -BORQOO4T

Caurse Outenmes:

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

Subject: ZOOLOGY

of the clective conrse code BOSOONAT and BOSOONST.

Year; Semester:
Iifth Ninth

Course Title:

Paper 2: Environmental Biology

o Complexitios and micrconnectedness of vartous envitonmental levels and their funcriioning

lohal frvaraninenial §eoree 3
Criobal environmental issues. then causes, consequences and amelioration,

3. Aboutthe maolecules, cells. and systems of biological timing systems.

meeptuabizimg how species profitably inhabit in the temporal environment and space out their

activines at different times ol the day and scasons.
2. Tooanterpret the cause and effect of lifestyle disorders contributing to public understanding of

£ o= 3
Qroiog!

cal iming.

Credits: 04

Max. Marks: 25+75

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

|

Paper: Core Compulsory

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

, - " :
Unit Topic No. of
Lectures
Ecosystem: Components of ecosystem, Energy flow in terrestrial and aquatic
ecosvstems and mineral cycling (CNP) 15
Population ecology: Characteristics of a population and growth curve,
~ Population regulation : '
Ecological succession, Concept of climax.
. Community structure, Levels of species diversity 15
Concept of habitat and niche,Edges and ecotones effects.
Conservation and management of natural resources _
i Biodiversity: benefits and threats 15 :
Endangered species management and biodiversity protection
Concept of biodiversity Hotspots |
4 Environmental health and toxicology
4.1 Types of environmental health hazards E
v o 15

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

Recommended Books:
Theories & Applications. Peter D. Stiling, 2001, Prentice Hall.
Foeological Modeling. 2008, Grant, W.E. and Swannack, T.-M., Blackwell.

w I -

Ecology

Feology:

ad

v

32

4l Analysis of Distribution and Abundance. Charles J. Krebs, 2016, |
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Pearson Education e
Flements of Feoloy
Fnvironmentyl (‘ln:‘
0. Environmeny |

Yo B MOSmith and R Sinth, 2014 Pearson T dueation Tne

) Mistry. 2010, Stanley and Manahan, 1. CRO Tavior & Francis. | ondon
Essentials of l;"f\&\n‘ l%(\‘{?"‘_th‘hn\“”. 1993 Saunders Colleyge Publishimg ,

L earn v kol”?,\'- G NMadler, i & Sceott, 1 Spoolman, 2014, rooks/Cole. Cenunge
,kdiﬂl”!:’

R}

~J

' 80 Freshwater Fe o
cshwater Eeology: A Scientific Tntroduction. 2004 Closs, G, Downes, Boand Boulton, A

I\\ ey-Blackwell pubhisher, Oxford,
TR T 4 . : g /
| ‘U-hl.\ﬂlF ntal Processes in ]“‘0[0}:1\, An Farth svstem ‘/\m“”m-h 2007 Willkimson, 1) N Oxford
Unnversin Press, UK .

O. Fundament: > . )
10, Pundamentals of Feology. 1P Odum & Gray. W, Barrett, 1971, Saunders

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
l
Internal Class test 15 Marks
@buise Drevequisites: To study this course, a student must have
7 p q o | passcd/opted Zoology in B.Sc. 111 |

W
C

33
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- P ToLramme, Class: ¥
achelor's e M T
CRYCC OWith Rescarenyng se. 1y Fifel N
ieh inth

Subject: ZOOLOGY

Course Code: ~BOsnogay | Course Title:

‘ Paper 4: Principles of Toxicology
Course (\n(u,"“\‘\:

HCr Commlers:
ple tng this course. the students will be able (o

Lo Understand the core coneepts of the science of toxicology, including hazard identification.
CXposure assessment, dose- -response assessment and an understanding of the mechanisms of
acnon and effects of toxic chemicals at multiple levels of biological or ganization.

2. Understand the role for the science of toxicology in society, including the importance of risk
analvsis, ni iagement and communication. Students will be able to identi fyv and discuss
contemporary issues in toxicology.

5]

Leamn technical aspects and experimental approaches in toxicological research, testing and

risk assessment. )

4. Competentin scientific analysis and communication, including the ability (o analyze
refationships, draw appropriate conclusions supported by data, and articulate in writing and
orally a critical perspective using evidence as support.

5. Completing the programme students are well qualified to pursue entry levels in scientific

em )IU\ ment in dlffetenl mduqmes

C erllb 04 Paper: Core Compulsory

Md,\ Marks: 25+75 Min. Pass Marks: .........

|
|

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

Unit Topic No. of
Lectures

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

Dose-effect and dose-response relationship- acute toxicity, chronic toxicity reversible 15 f
& irreversible effects. ,
e i

Classmcat:on of toxic agents, natural toxins, animal toxins, plant toxins, food toxins, [‘
genetic poisons and chemical toxins. ‘:'
15 |

Factors affecting toxicity — species and strain, age, sex, nutritional status, hormones,
envxronmental factors, c1rcadlan rhythms

Absorption and distribution of toxlcants~por‘(als of entry-skin, gastro intestinal tract, |

gills and respiratory system. ; 4e
|31 f

Bio-distribution, biomagnification biotransformation of xenobiotics- brief introduction |

to Phase-l and Phase-l\reactiops.

i /
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Reactions of toxins wit

h target molec es- a o
3€ “ules- ( ent hindi ; ndi
H\x’dmgen abstriltti(m, F (,\’al t bmdlng, Non mval nt hi dm,,,

lectron transfer, Enzymatic reactions

Elimination of toxicants-renal,

hepatic, DME ¢ milk
fortus. patic, DMES, pulmonary systems, milk, egg and

Jini
!\tmmnwndcd Books:

Lo Kent € (100g) Rasies of Toxicolooy

2 1 N N y . . n .
2. Klaassen C. D. And Watkins J.B. (2021) Casarett & Doull's ssentials of Toxicology

| v R @ al 9 ~ = : . . ¥ia
Lee BM etal 2017y Lu's Basic Tovicology Fundamentals, Target Organs, and Risk

Assessment

Uhis course can be opted as an elective 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

| 10 Marks

marks shall be as follows:

Project/Assignment

Internal Class test 15 Marks

To study this course, a student must have

Courseprerequisites: passed/opted Zoology in B.Sc. ITI

>

g/\f
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| rogramme/(yee ”
Yeur: Semester

Bachelor's b
: y Pegiee ] 1
aree (with Researehy/Nse. 11 Four Ninth
Subject: ZOO1 OGY

Conrse il

Course Code: - gosgogep
Paper 5: Zoology Practical

Course Outenmes:

Afler coq \
crcompletmg this conrse, the students w i1l be able to

‘, ! “‘}.”“”\“"“" comprehensive identification abilitics of chordate and non- chordates diversin

X ?”m”\'""“{ structural and functional diversity of chordates and non- chordates

b bearm evolutonary relationship amongst chordates and non- chordates

= Feam complenities and interaction of varions environmental levels and their finctioning.
Understand - abour the global - environmental issues, their causes,  consequences  and
mprovement, -

8. Learn about the interactions of molecules, cells. and systems of biological timing.

9. Learn how species profitably inhabit in the temporal environment and space out their activitics
at different times of the day and seasons.

10, To mterpret the cause and effect of lifestyle disorders contributing to public understanding of
biological iming.

11. Identifyv, desceribe and contrast unicellular parasites and parasitic worms.

12. Understand specific human and non-human parasitic diseases.
Prepare and observe live parasitic specimens and test students” own seropositivity for a

parucular parasitic infection,
Report on observations of biological specimens such as parasites.
_Appraise the impacts of parasitic discases on human societies.
16. Hands on practice of computers and usc of bicinformatics tools.
Knowledge and awareness of the basic principles and concepts of biology, computer science

and mathematics.
Learn existing software effectively to extract information from large databases and to use this
information in computer modeling.
19. Fnable students to take up research in biological sciences.
20. Generate self employment.
Credits: 04 Paper: Core Compulsory

Min. Pass Marks: ceveeeees

Max. Marks: 25+75

Total No. of Lectures-Tutorials-Practical (in hours per week): 6-0-0. !
Unif Topic . No.of |
‘ Lectures |
= Se— e e } —_—
Candidates must produce at the time of practical examination their preparations, } :
collection and practical record books containing a complete record of the " |
laboratory work done during the session. ! ?
1 I'he pracucal work shall comprise: [ 20 ‘
| |

|

1. Swudy 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. To take outhastate plate from Palacmon.

v
g /
_‘

G Scanned with OKEN Scanner

1
i




|, ]

Perma
nent Prepa
0. Perpy reparation ofEvelena Paramecium, ameeha, Oplina
‘ ] !
ctmanent Preparation of Cinrey (hed bugy Pedicuhis

” Qlise
Voo Haematonin (cattle  louse) fresh  wateranncehids

- ‘i”]”“’\”ll\ md <ol 'I'Iiw;u)"m g

\ Larval s wes of helmnths and arthropods

S Permanent mount of wings, mouth parts anddevelopmental stages of |
mn\qmm and hUKIM 11\

3. " N . N
Permanent preparation of ficks’ mites, abdomial aills
andmavilv nyvmphs

O
: ol arntie

nmsects vz Chironomups larva, deagonty
picpatatton of antenna of housefiv.

TO Tdentification of pests

FECLaie hustory of silkworm. honeybee and lac inscet.

2. Dissect out the anistotle's lantern of scas urchin (Zehinmiy)

13 Demonstrate the nervous system of Cockroach,  Palacmon,

Squilla.lila, Unio, Aplvsia, Loligo. Sepia, Octopits. ’
. Study of animal specimens of various animals of phyla Chordata

2. Comparative study of histological slides of different tissacs ol
vertebrates.

To prepare stained/unstained slide of placoid scales. 20

3
" 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 arganisms
\ll(_C rats, rabbit and LU]I]Ld pig). |
I. Calculation of similarity index between di[lcn.nl communitics 1
2. Calculation of concentration of dominance for different |
communities
3. Calculation of Shannon Weiner Index of diversity in different
communitics '
4. Derermination of salinity and chlorinity in water samples
5. Determination of moisture content and total organic matter in soil
sample
6. Determination of dissolved oxygen |
i. Determination of free CO2 in water sample ]
ii. Determination of the thermal stratification 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, LCso, LDso using different '
}

drugs, heavy metals. pesticides, insecticides with the help of
different animal models.

12. Study of prepared slides/ specimens of Entamocba, Giardia,
Leishmania,  Trypanosoma,  Plasmodium,  Fasciola, Tacnia,
Polystoma Schistosoma, ichinococeus, linterobius, Ascaris and |

Ancylostoma ‘
- e ~ S = - . ¥ |

R
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Recommended Books:

. Haevey etal The Vertebrate 1ife (2006
~ S AL
2. Cotbertet al ¢ <ol b .
. reetal: Colbert™s Byvolution of the Vertehrates: A hisfory of the hac khoned animats
through time Sthoed 2002 Wiley - Liss)
3. Thildebrand: &l . : N
tebrand \nalysis of Vertehrate Stincture (4th ed 1908, John Wiley)

4. Koenne ; ) N _
wenneth \ I\.Hd\\n;; (\’(H_\, Vertebrates: Comparative Anatomy. Funetion Tvolution MoGras

Hill Jont 1 ; o
Hill MeFarland et al: Vertebrate 1ife (1979, Macmillan Publishing)

)

S Parker and Haswell. TextBook of Zoology., Vol 119781 RN

0. Romer and Parcons: The Vertebrate Body (6th od 1986, CBS publishing Tapan)
You e The Tafe of vertebrates 3rd od 2006, T RS/OX fordy

8 Rarnes of al (2009), The Invertebrates: A synthesis. Wiley Backw el 17

O \arshall: Parker & Haswell Text Book of Zoology. Vol. | (7th ed 1072, Macmillan)

Aoore: An Introduction to the Tnvertebrates (2001, Cambridge University Press)

|1 Brusca and Brusea (2016) Invertebrates. Smauer
12 1an Pechenik (2014) Biology of the invertebrafes. McGraw Hill

brates: A Manual fot the us

: T Acin
FOAL (196 1), Inverico ¢ of Students. Asl

- s ¥ 1 B
RTINS P H ) i
1 soradaie, LA and Potis,

Publishing Home

¢ and Co. Ltd. Asia, New Delht
arasitology. McGraw Hill.

" J—y

14, Thomos C. Chung. General Parasitology. Hardcourt Brac
Gerard D. Schmidt and Larry S Raoberts. Foundations of I’
16 Robert Leo Smith Ecology and field biology Harper and Row publisher
= Handbook of Practical Sericulture : Ullal, S.R. and Narasimhanna. M.N.

(1987;. Central Silk

yoard Publication. Bangalore.
1< Prost, P1(1962). Apiculture. Oxford and IBH, New Delhi.

3.S.. Apiculwre, ICAR Publication.

20 S.. Beekeeping in India. Indian council of Agricultural Research, New Delhi.
21, Ullal S.R. and Narasimhanna, M.N. Handbook of Practical Sericulture: CSB,Bangalore

niques: Ed., Duector, CSR & TI, Mysore.

22 Jollv. M. S. Appropriate Sericultural Tech
"echnical Manual-1, Fuzi Pub. Co.

s Handbook of Silkworm Rearing: Agriculture and 1

54 Santanam. B. ot al. A manual of freshwater aquaculture

3. Bovd. C.E. & Tucker.C.S, Pond aquaculture water quality management
2002). Entomology and Pest Management. Prentice Hall.

|

26. Pedigo. L.P.{

27. Raneanathan L.S. Vermicomposting technology- soil health to human health
“his 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 P

marks shall be as follows: !

roject/ Assignment and Internal Class Test. The |

o ' ) ]
|

Project/Assignment “ 10 Marks i
— o I D — R
Internal Class test \ 15 Marks "
Course prerequisites: \ To study this courrsc. a student must have
) - passed/opted Zoology in B.Se. HI
A
AN 38

/__/
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LA complege record of practic
must be produced by l e i “oology fab done during the session
Yy e canddates in three
< T ‘ CCSOPATae rece vooks : co
practicat examination eparate record hooks at the trme of
2 “l
o 01‘}]

al excercises i

duration of practical e

amnation will be o hours spread over one day

. Programme/Clage: Visal S —
dachelor's I
S Degree (with Researchy/M.se. 11 Five Ninth

Subjecet: ZOOLOGY
Course Code: -B050907R | Course Title:

Paper 10: Rescarch Project - Dissertation

Credits: 04 ; Paper: Core Compulsory
- |
Max. Marks: 100 1 Min. Pass Marks: .........

T

his 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
CHNESEDECEEqUISIESSs | passed/opted Zoology in B.Sc. ITI

Programme/Class: Year:
Bachelor's Degree (with Research)/M.Sc. 1 Fifth Ninth

Subject: ZOOLOGY

l —
C . Code: -BOS1007P ‘ Course Title:
OUIV“: ee e Paper 5: Practical (Fish and Fisheries Special)

Course Qutcomes:

After 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 imcludes knowledge in the areas of ecology, oceanography, biology,
physiology, health, reproduction, nutrition, behavior, and genetics of fishes.

Learn to evaluate 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.

[earn the basic technical skills necessary for work in aquaculture and fisheries.

Create local and global solutions to complex challenges in fish and flisheries and able to
senerate selt employment. |
Lcarn to critically evaluate the effect of fishing gear on target and non-target organisms and
ccosystems via data analysis.

wh

. e
Credits: 04 \ Paper: Core Compulsory "
|
Max. Marks: 25+75 i

treerbnne

Min. Pass Marks:
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Tot 5
tal No, ol ',L‘rmrcx‘?l‘umri'llqu actieal (3
dis=Fractical (m houys perweek): 6-0-0.

Topic No. of

: I ectures
. Seasonal

Casonal analvese o y )

o Hses of pond water In measuring the following phvsico

{ (M-;H!L'Jl i“i‘]"(‘l‘!u‘\'
1 DNic Yaressd
. I Dissohved Q2 conteny
1200~
- Ul content |
{,,:‘ v\“\gihl‘,”\ |
1.4 i\l]

Study ot locallv available w ced and predatory fishes

20

*oatudy of locally avaitable larvivorous fishes

F. Collection, mounting and study of helminth parasites infecting locally

Mvailable fishes
>, ldentification ot locally available fishes of cconomic importance

of important  cdible  fishes by

6. Determination  of feeding  habit
morphological analyses of their buccopharyngeal region
Determination of feeding habit of carps and catfishes by analyses of their
Lut contents. -

Dissection and display of afferent and efferent branchial vessels of a carp
and a catfishes

Preparation of permanent stained slides of skin, gills, spleen, digestive
tract (stomach and intestine), liver, gonads of Heteropneustes fossilis or

I Clarias barrachus f 20
3. Determination and comparison of hemoglobin content of water-breathing |
and air breathing fish .'
4. Study of ventilation rate and surfacing activity of a air-breathing fish :
under different experimental conditions \'
I Determination of fecundity in major carp and catfish |
2. Determination of fertilization rate of carp ’
3. Determination of final oocyte maturation by scoring germinal vesicle !
breakdown !
4. Swudy of functional morphology of testes and ovary by preparing {
Il permanent stained slides belonging to different reproductive phases 20
5. Determination of gonosomatic index and hepatosomatic index and their ‘
relations with regard to gonadal and body growth
5. Demonstration of induced breeding at a seed production centre f |
| i
|

6. Visitto a fish farm and hatchery
7. Study of length weight relationship of major carp and catfish

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

water Fishes of India. 2006 Narendra Publ. House, New delhi ‘
2. Gupta S. K. and Gupta P.C. General and Applied Ichthyology.

5. Srivastava, C.B.L. A. textbook of Fishery Science and Indian Fisheries.
4. Tagler et al. Iehthyology

5. Nomuan. ILR. A History of Fishes.

6. Kyle. HM.A. Biology of Fishes

L AN Introduction 1o Fishes.

_ 7. Khanna, S",
» 40
/ "
7 J
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9.

10.

! ; 8
Mineran. 1 G Fish and isher

\quaculie.
\ggarwal, §.¢

ol Ind
Bardach, nduy

- Tashen Management

L Goving: - .
I“ ndan, T K| ish Processing Peolmolm
2. Beavn N B
neavan, (' R }{')”(”‘(“‘.\'l\ “'kl‘in‘\]\\j

i3

- Baland Rao, M

ater fishes of India
ame Fisheryes
This course can be opte

das an elective by the students of following subjects
Open to all
QU BEctad £ o R :
tggested Continnous Evaluation Methods:
C t\!‘vlmnous Intema) Evaluation shall be based on Project/ Assignment and Internal Class Test The
marks shall be as folfows:

Project/Assignment ; 10 Marks
Internal Class test | 15 Marks
S— D — —
= . | To study this coursc. a student must have
Course prerequisites: ‘

passed/opted Zoology in B.Sc., 117

I. 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 time of practical examination.

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. I Fifth Tenth
Subject: ZOOLOGY '
Course Title: ‘
Course Code: -BOS1007P i

Paper 5: Practical (Cell Biology Special) ‘
Course Qutcomes:

After completing this course the students wile able to learn about:
To use simple and compound microscopes.

To prepare slides and stain them to see the cell organelles,

Tobe fanliar with the basic principle of life, how a cell divides leading to the growth of an
organism and also reproduces to form new organisms. ,
The chromosomal aberrations by preparing karyotypes. ‘

Ut =

4
5. How chromosomal aberrations are inherited in humans by pedigree analysis in familics. '
6. The antigen-antibody reaction.

7. Learn the PCR techniques
8. Perform basic hematological laboratory testing, "
Distinguish normal and abnormal hematological laboratory findings to predict the diagnosis |
of hematological disorders and discases. |
10, Understand the basic p__rjﬂngip_lgs_pl‘vrpigﬁ)«sg()[?y, working ol different types of microscopes [

k,’V 41

/
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Credis g

I % . *
Paper: Core ¢ ampulsory

Min. Pass Marks

.........

Ui
I”'”‘ No.oof
feetireg

I St
SHON Of dy ey Sl
Crent stages of mtoses with the Ty i]\ ol omon 1ol !

- Study of -
of dilfer il Mages ol mejosis v ih the lll"[) ol .,q-,q,qlu“)p‘il et

Labog ) y
" CHITOTN prepatation of follow g models using heads and i
. .
I denosime I”N‘“\f‘h{llk‘ (ATPY . DNA and RNA bases. Nucleosides

N“L‘l\'t‘!hh‘g 21)

*ooStudy of permanent shides of different cells and cell orpanelles

3. To stdy the different types of cell such as buccal epithelial cells. nerve
cellss striated muscele cell using Methylene blne,

0. To stdy the mitochondria using Janus Green B,

. Mammalian blood smear preparation for the study of drumstick as Sex

chromatn test in rat/human.
Enumeration  of red  blood cells  and  white blood  cells using

o

hacmocytometer
Study ol normal human karyotype
4. Study of sex chromatin (Barr body) in human female from buccal ‘
epithelial and hair bud cells using Methylenc bluc. ‘
Preparation of polytene chromosome from salivary gland cell of

Drosophila and Chironomus
Study of colchicinised metaphase chromosomes in bone marrow of

VS

U

;
|
|
rodent by air dry method :
Study of permancnt slides for the following l

[

|

~J

a8

i Dicentric bridge in the anaphase 1 chromosomes of grasshopper
b. Inversion in polytene chromosomes
¢. Autoradiography detection of transcription in polytene
chromosomes
d. Lampbrush chromosomes of Triturus oocyte | |
¢. G-banded and C-banded melaphase chromosomes '
f. Chromatid exchanges and chromosomal anomalics |
Sister chromatid exchanges i e,

o
48 =

Study of chromatin by Feulgen staining ‘
Demostration of PCR |
Study of *fixation” and ‘staining” techniques. | "
Study of microscopy techniques. ‘
Paper chromatography. 20
Agarose gel, SDS-PAGLE and disc electrophoresis. ’,
Rephicon organization by DNA-fibre autoradiography ’
Study of cellular ultrastructure by means of electron microgmphs

Worldng and applications  oftools: B-Counter, ELISA reader and |

W N =

-
w—
o\ NS

O o0 3
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Ru‘mnmcnded Books:
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l wlish et aj: ?\i“]i‘( ulin Cell Bio

2 | OV s . .
= Alberis ¢y Moteentny 1340 logy. Freeman & ¢ USA (2001)
2 PR X i 1 y ‘
N { \\.»\11.\«; ( \"] \ ‘\1 i 0y (\'f\ Ol ’!H el ('41[!,”‘4(41 YL Y
; o Y Muoteendy e .
4 Kamp Cell ang Molecul ‘\mm"" N ASM Press (2000
S Momas 1 3 ] P LH\IU” Wiley (2002 1y e B Generg
L8 JOA '] l\ " 5 3 . \ LAY ‘ !
Wk nat, Ry hard \ Goldshy, Ratharan A Osborne. Janis |
HEreeman (20p7) 1
RN Mbrop] "
[SRE R UK Ot ‘}! \i X P LN " i
7 Alberie oo oleenlar ¢ !nnmgl Nols LI N oS (2001).
¢ oerser gl Fssential Cony Riology (1004 Garland)
N “\M.I\\A_\‘\‘ ‘\; \:_‘ =P . ~. N :
9. DeRebon s ‘m?’)m: l ukarvotie ¢ hromosome (1987, North-1ollan
.. bertis & DeRaobertis: ( el and Moleculas Biology (1987

Cell

(2002, John Wiley & Sons)
Cell Riology (2002, Saunders)

13 and Moleeular Bioloay
LL Pallard & Farnshaw:
this course can §

Open to af

e opied as an elective by the students of following subj

sted Continuous Evaluation Methods:
ation shall be based on Project/ Assignment a

Sugge
Continuous Internal Evaly
marks shall be as follows:

—_——

Project/Assignment '

Internal Class test

- o To study this cours
Course prerequisites:

10 Marks

man (2004,

€S, Freg

Cuby Kuby Invmunoloo

)

7. Lee & Febiger)

cects:

nd Internal Class Test. The

15 Marks

e, a student must have

passed/opted Zoology in B.Sec. 111

A complete record of practical exercises in Ce
session must be produced by the candidates in three separat
time of practical examination.

Tortal duration of practical examination wijll be 6 hours

I.

spre

!\)

Il Biology Special done during the

e record books at the

ad over one day.

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

Course Code: -B051607P
| PaperS5:Pr

ourse Qurtcome

C N
sfier completing this course the students wile able to learn about:
I To use simple and compound microscopes.
2. Leam 10 handle different animal models
3. Learn 1o understand the blood transfusion mechanism
4. Understand the function of difterent peptides
5. Learn the level of different hormones in differcnt physiological

R 43
e

Fh—

actical (Endocrinology Special) ]

Semester: |
Tenth |

Title:

and steroid hormones in animal behavior

mditions
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Unit

I

I

Learn the differen; ¢l

. dsses and che
ldentify (e 4 .

Wy mical strictures of hormones
{ N1 « ~ : V
S OTEANs, tssues and

Y - olle ¢ . N .
Precursors an assogyg cells that svathesize and secrete hormaones, hormone

ated compounds.

Credits: 04

Paper: Core ( nmpulsory

Max. Marks: 15478 M Pass Marl
! ass Marks

lotal N 2 (PR ‘ ,
0. of Lectures- utortals-Practical (in hours perweek): 6-0-0.

Topic No. of
o Lectures

i' Handling and maintenance of rat in laboratory ‘
<. Demonstrate the cidacrine glands and reproductive organs in mammals

3. Surgical ablations of testis. ovary. adrenal and thyroid in mammals

Study of acstrous cyele of rat by vaginal smear preparation

Study of the following using permanent slides

-1 Endocerine glands and reproductive organs (testis and ovary) of mammals

L

20

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

ettty oy

‘N

4 Cell pes of pituitary gland in mammals
S Hypothalamo-neurohypophsial system of a mammal in in situ

2

preparation

. Histological study of different endocrine glands (Pituitary, Thyroid.,
Parathyroid. Adrenal. Thymus, Gonads and Pancreas).
2. Microtomy to prepare stained, permanent mounts of different endocrine

|
i ]
clands
Study of estrous cycle of rat 3

|

Sperm count and mobility assay

3
4, .
5. Eosin-Nigrosin staining of live and dead spermatozoa ‘ 20
6. '

To detect the presence ot human chorionic gonadotropin hormone
Preparation of melanophore index of rasbora fish scale due to the effect

of adrenalin hormone
8. Demonstration of ELISA-based hormone assay f
9. Endocrine glands of rat (Location through models, Charts)

10. Endocrine disorders (Photographs)

1. Dissection of endocrine glands in vertebrate and invertebrates (suitable !
msect such as cockroach. grasshopper, dipterans larvae) {
2. Determination  of  proteins, /cholesterol/ sugar Tevel using |
spectrophotometer |
3. Separation of plasma proteins using clectrophoresis f ‘
4. Microtomy of endocrine material (tissuc fixation, processing, paraffin { |
block preparation, sectioning, staining and mounting) F 2

5. Study of slides of endocrine material from different animals
6. Identification of chemical structures of peptides and steroid hormones
7. Study of electron micrographs
8. Lstimation of hormones in blood ‘
9. Study of comparative structure of  endocrine glands ot selected !
vertebrates and invertebrates '

7_"
L;Nv a4 \

/
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Recommended Boglg.

| ‘\'nli'i\ { .
i. N JHd ¢ i
{ ar ') ‘M \(!f&!l‘l’\‘

N
R H;h“y\ ! p ] ')‘.ki('?!‘lli‘vnfop\
1 i \;‘. '\l,{Kl Frdoe mology, Preptice Hall h.l\l(m ational Edi y
o clrand Fosqey W vonat tdition, 2001
Hiams Text Bo
11‘ C Ompany Philade Iphia, 2005 ook of Fndoc rmology 10th u]\‘um \\ B, Saunders
g

! 1 I\tw
Cl \l \tk“LkUlH i
6. W }Hnm < 7 ar Cell Isl(\luu\ Freeman & Co 1UISA (2001
1 f oxt RUO‘\ of !l]tl(xum(\](\u\w Shion Mel - ¢ 5 ) 5

Larsen ey Shlomo Melmed, Kenneth S, Polonsky. P Reed
G S e "
. :u)lon s text book of Medical Physiology
O, DOSer & T Nl |

" o © Thomer (2002). ¢ omprehensive clinical endocrinology, Masby
NITHHOIM A

“‘ netal (2002). Principles & Practice of Medical Geneties, Vol 1111 Churchill
vy Comparative Vertebrate | Fndocrinology (1998, Cambridge University Press)

§¥ 7‘: .;—'*1\ \ o X ~ . . . -
b ester-tones et al: Fundamentals of Comparative Endocrinology (1987, Plenum Press)

=
Js 1‘\“1

o Lorbman et al: Comparative T2 ndocrinology (1983, John Wiley)
L3 Norris: Vertebrate I adocrinology (4th ed 2007. Elsevier)
4oschretbman & Pang: Vertebrate Endocrinology Vol T-1V,

[ RO o S« 1 -
tmphcations (1985 & onwards, Academic Press)

Fundamentals & Biomedical

7 lm course can be opted as an el(.t,(l\ e by the xmdenls of following sublecl's
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: i

Project/Assignment ' 10 Marks
Internal Class test ‘ 15 Marks

Conn S To study this course, a student must have
ourse prerequisites: passed/opted Zoolegy in B.Sc. II1

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.

P1 ogramme/Class: Year: Semester: f
Bachelor's i)corce (mlh R(,suu Lh)/M.SL. [ Fifth Tenth |
Subject: ZOOLOGY |
S \ —_—
‘ ,
Course Code: - BO21007R | Course Titl: |
| Paper 7: Rcscarch l roject / Dnsscrtatmn & Thesis Writing |
C !'L.dll\ 04 Papu Core Compulmry
A — S |
qu Marks 100 ; Min. Pz‘lss Murks: |
B B _ _ b = kil TR Y i

45
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'”H\ COUrse can !\,'\‘ O
* Open to ap

Courg
'Se ey SL&
I uoqmsnm; Fo stids this courge, Vatudent must has

i‘sl:\\;m,. Ay v
cleey ¢y (he Shidenic o followin
s t CHE SUD O

passed/opied Zoology in B.Sc. 111

Bachel ngmmmc Class: YVear .
AChelor's Deopop (s car: emestet
gree (with Researchy/wv.Se, 11 Fifth Tenth

Subject: ZOOLOGY

Course Cogde: -BOSt1010T Course Title:
Paper 08 (A):Capture Fisheries and Fish Pathology
Course Outcomes:
Wiy completing this course, the students will acquire the knowledge of:

Understand (o mamtam the target species at or above the levels necessary to ensure therr

continued productiy ny.

> Ensure 1o minimize the impacts of fishing on the physical environment and on non-target (by
At associated and dependent species,
3. Learn o maximize the net incomes of the participating fishers.
4. Lecamn to maximize cmployment opportunities for those dependent on the fishery for their
Ivelihoods.
To learn optimal water quality without stressing physico-chemical effects. Keeping the
oxygen concentration on optimal level and protection against water pollution are of special

importance.

aximum development of natural food resources by the adequatce interventions,
[eeding fish by supplementary feed mixtures in sufficient amount and quality.

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

young fish from bacteria and protozoans, including sufficient amount of natural food of

6. Lecarnm

appropriate size and species composition.

1ntain the stocking density is of special importance in trout farming and fish

T
g [ ~»
.

M 1o me
culture in special intensive units.
Understand the prevention from stress situations evoked by other factors, above all

9.
manipulation during fishing out. transport and long-term storage.
e - St oA N— Y
Credits: 04 Paper: Core Compulsory
Max. Marks: 25+75 J Min. Pass Marks: ......... |
Total No. of Lectures-Tutorials-Practical (in hours per week): 6-0-0.
Unit Topic - No.of
| Lectures
Inland capture fishery resources of India: i .
i Riverine fisheries: resources, exploitation, regulation. f' 12
!

Cold water fishery: fishery resources, management and development

/?T' 46
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' Estuaripe >
I ne fisherjeg: resourees

Marine lisheries: resources

Crafis and Ge
T mland and marine water,
Conventional

ars: Important 1y

Fish pathology:, prophylaxis and ther rapy:
v Protozoan diseases of fish
Helminth parasites of fish

F ungal diseases of n\h

Bacterial discases of { 1\]1
\ \iral discases of fish
\lellonal diseases of fish

Baorn 2l I
necommended Books:

1 x\\\ka( G (2012) Fish Hatchery Management

Sand problemg of brackish water.,
S.exploitation and Mmanagement 2

aditional and modem crafis used for fish catch in

12

and uncony entional { fishing methods.

12

12

2. Edward 1 (2010) Fish Discase: Diagnosis and Treatiment

3. Stephen A (2019) Fish Disease and Medicine

4 Biswas K P (2014) Fish Processing and Preservation

. JhingramV'.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: Ichthyology (2003, Wiley)

§. Mishra: Records of Indian Museum an aid to the identification of the common commercial
5 (Part I-1V) (1962)

9 Norman and Greenwood: A History of Fishes (3rd ed 1975, Ernest Bvenn Limited)
0. Pillay: Aquaculture: Principles and Practices Fishing News Books (2005,

fishes of India and Pakistan. Vol.

reprint)

IR

Srivastava: A Textbook of F ishery Science and Indian Fisheries (1985, Kitab Mahal)

First Indian

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

Open to all

AU

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

marks shall be as follows:

|

Pl‘Oj ect/Assignment

10 Marks

Internal Class test

15 Marks

Course prerequisites:

vl.)

L,n/

47

To study this course, a student must have

passed/opted Zoology in B.Sc m

/
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] mnmmmc Clags:

Bachelor! :
: 5 De s "
Duu e Year: Semester;

¢ (with Rcscnr(‘h)/!\.LS(‘. 1] Fiftl
Sieh Tenth

Subject: 2001 OGY

Course Code.
¢ Code; -BOSto117 Course Title:
Paper 08 (B): Fish Physiology

B .
L OUTse Outcames:

npietine thic - op s Q i
& s course, the stidents w 1 be able to Tearn the:
{"\’:\‘\\I:H'-‘:~ﬂ1\ ' ) R f ‘
: d many .lilhsl‘fu nh';lhlﬁ to mtorm fish conscrvation and manacciment
< Fadevelop in-de , {1 i
seretopin-depth knowledge of fish physiologs

R cam ithe 1910033 1o N N
e stiucture of the central organs of the body, and explain how they function.

4. Understand to explain how diflerent fish groups are adapted to function optimally

their ¢ TVIronment
=+ Leam to mierpret simple physiological results, and able to write a report after

i

complenng a laboratory task.
laboratory mcl\ able to mtupxu aud present umpk phy Sl()]()”lCd] results

N

6. Understand the

CILdI[S 04 ' Paper: Core Compulsor}

1 S

|

\Ia\ ’\farl\s 7ﬂ+74 |‘ Min. Pass Marks: .........

Total No of Lectuxes Tutonals Practical (in hours per week): 6 0-0.

Unit Topic No. of
| Lectures |
Epidermis 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

1 current mechanism, 12
Accessory respiratory organ and physiological adaptation in air breathing fishes.

r

S\\ Im b]addm 1’
I

|

Excretion: K]dney structure and modifications, nitrogenous excretory products,
)

[T urine formation.
Osmo. regulation: Osmoregulation in fresh water and marine fishes. i !

Endocrine glands: Pineal, hypophysis, thyroid, adrenal, ultimobranchial body,
corpuscles of stannous and | 12
? f

urophysis |
|

I

chrodubtmn gonad structure spermatogenuls oogenecesis, and endocrme
control of reproduction.

V  Reproductive behavior and pheromones ‘ 12
Sexuality: intersex. bisexuality, hermaphroditism

Parental care

| 48
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Recommended Books:,

i o \ [oe . )
1. Thingram V.G (1997) Fish and Fisherics of Tndia

& ‘ 3 4| \ ) - _

| 2.0 Khanna &8 (2001 Fextbook ol Fish Biolooy and Fisheries

4 SHB & 4eie oz

3. Hoar WS (1971 Fish Physiofogy
{ Famcll AP : S ‘
4. Farell A.P. 2011) Eneyclopacdia of Fish Physiology, From Genome to fvironment
: k) ' « s .
Fvans (2014) The Physiology of Fishes

N

6. Gong and Korzh (2004) Fish Development and Geneties. The Zehrafish and Medaka Fish

Maodel

Khanna and Sigh (2014 Textbook of Tish Biology and Fisheries

8. Lagler. Bardach. Miller and May Passino: Ichthyology (2003, Wiley)

9. Mishra: Records of Tndian Muscum an aid o the identification of the
fishes of India and Pakistan. Vol. 5 (Part 1-1V) (1962)

10, Norman and Greenwood: A Tistory of Fishes (3rd ed

11, Pillav: Aquaculture: Principles and Practices Tishi

COMMONCOTMINCe jal

1975, Famest Beenn Lamited)
) & PO,
ng News Books (2005, Foret Inciot
oprimh

. : L 10%S [ stab Mahal)
12 Srvasiava: A Textbook of Fishery Science and Indian Fisheries (1985, Kitab )

) . : . - H % ieets:
This course can be opted as an elective by the students of following subjec

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

Qpen to all ) I .

i and Internal Class Test. The
Continuous Internal Evaluation sh e

marks shall be as follows: B _ —

o 10 Marks

Project/Assignment

Internal Class test - o

To study this course, a student must have
Course prerequisites: passed/opted Zoolog}_/in B.Se. Il |

R
Year: Semester:

Fifth Tenth

Programme/Class:
Bachelor's Degree (with Research)/M.Sc. IT

Subject: ZOOLOGY

Course Title:

Course Code: -B051012T Papei' 08’(C):Applied Ichthyology and Taxonomy _»f

Course Qutcomes:

After 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.
3. Svnthesize information from primary literature on fish taxonomy, ecology, and |

cvolution.

4. Learns principles of phylogeny to understand fish adaptations.

5. Familiar with principals of ccology, anatomy and behavior of fishes.
6. 1 carn culture of fishes and cradication ol predatory and weed fishes.

v)»‘ 49
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i1

1

I\

VI

Credits: 04
Paper: Core Compulsory

lax. Marks: 25 75 Min. Pass Marks: .ooo..se.

Total No. of T
dd A (11 e CQa ] . .
Lectures-Tutorials-Practical (in hours per week): 6-0-0.

it .
Fopic

Classification of fish up to orders as proposed by 1..S. Berg (1940).

Taxononie o g = . B ) . .
Nonomice study of marine and freshwater fishes with special reference

Fish ponds: construction and lay out of different types of ponds, physico-
chemical and biological characteristics of ponds, control of weed and predators.
Planktons in relation to fish production.

Predatory and weed fishes and their eradication.

Fertilization and management of f{ishery pond: spawning, hatcheries, rearing,
stocking. transport. and mortality of fish fry.

(R : o
Fish culture systems: composite culture, cage culture, scwage culture,

pen

culture. beel culture
Principal and importance of fish prescrvation: traditional and advanced mcthods

No. of
I.ectures

04

10

10

of fish preservation, sun drying, salt-wring, pickling smoking, chilling, frying

and canning etc. _ )
Processing and preservation of fish products and by products like oil, fish sauce,

fish glue etc. '
Breeding Techniques: Induced breeding, spawning habits, factors affecting

12

spawning. spawning seasons and frequency.

7 Apprlricailiﬂc');] of biotechnology in aquaculture: Sex manipulation, chromosomal
manipulation, gene engineering.

Transgenic fishes

Production of monosex and sterile fishes and their significance in aquaculture.

Factors responsible for induced breeding: Hypophysation, Use of different,
synthetic and natural hormones, their formulation and

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

12

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

o0 oN W S’" !’)

9.
10

C

Jhingram V.G (1997) Fi

ST (2018) Report on Ichthyology

Richardson J (2015) Ichthyology
Keenan T (2018) Ichthyology, An introduction to Fish Science

Srivastava, C.B.L. A. textbook of Fishery Science and Indian Fisheries.
Lagler . Al Ichthyology

Norman. LR A History of Fishes.

Kl HIML AL Biology of Fishes

thanna, .S, An Introduction to Fishes.

A and Fisheries of India

\Q‘f 50
P
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This course can be

¢ opted as an elective by the students of following subjects:
. Open to all - ‘ R
Suggeste i )
suggested Continnong Evaluation Methods:

Continuous Inter

S Intemal F

arks s 1l Evaluation shall be based on Project/ Assignment and Internal Class Test
marks shall be as follows: : ‘

The

Project/Assignment 10 Marks

fnternal Class test 15 Marks
sos "0 stuc is course, a student must have
Course prerequisites: To study this course. a smflu r
| passed/opted Zoology in B.Sc. ITI
Year: Semester:
Fiftll Tenth

|

Programme/Class:
Bacheior Dem ec (with Rcsealch)/M Sc. II }

Subject: 7OOLOGY

— — ; COUISC Tltl('

; {
Course Code: -B051013T ;‘ Paper 09 (A): Cytological Techniques

I

Course Quitcomes:
After completion of the course the students will get the knowledge of:
Re able to explain the methods of preparing for the preparation for the cytological

I
investigations.
2. Leam fixarion and staining techniques.

Learn microscopic examination techniques

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

5. Leam 1o define the types of cell movement. ;
|

Vill be able to distinguish between cellular structures.

6.
7. Learn to recognize the cell organclles
8. Recognize the elements of cytoskeleton
9. Recogmze the cell surface structures
Credits: 04 J Paper: Core Compulsory f
T I o |
\Idx Markq 25+75 | Min. Pass Marks: ......... |
Total \Jo of[ ectures- Fulouals Practical (in houls per week): 6-0-0. |
Unit Topic ’ No.of |
I Lectuus |
" Tools and Techniques of cell Biology Microscopy meuples of light and I |
electron microscopy. ;
I Tissuepreparation: Fixation of tissue for paraffin and cryocut sectioning and | 15 7
clectron microscopy: Tissue embedding(Paraffin and epoxy resin)
I
Tissue scctioning (Rotary and semi-ultra microtome) ," |
Histochemical  techniques for detection of carbohydrates, lipidvs,- protum J 5 i
5 > i

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

I ' qug; 51
, r//”’””/)
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Stlver Impregnation statning (Golgi Coy)

Jdml\ﬂl()p(\ as tracers in cell Tmmunocytochemisfry?

L\UlOIddlﬂnrdph\ lIQL\ of
Microse upl(. 15

i Immunohistochemistry, — in i hybridization,  Light

immunocytochemisti

~Immunoclectron microscopy: Nano- -gold immunoprobe and Protein A-gold

Immunocytoc hemistry

Applicationsof Immunocytochemistry/Immunohistochemistry: — Detection of

A hustopathology of discases. -
Study of histogenesis and cytogenesis. Cell culture: Cell death. Detection of

apoptotic and necrotic cells (AQ/EB staining) Dircet and Indircct Mcthod

Fluorescence and Enzymatic Method

Reco mm(nﬁe B(mm
;.»:r:-, Baker (2008) Cvtological Technique: The Principles Underlying Routine \Iuhml;
Lology

ev P (2003) Basic and Advanced Laboratory Techniques in Histopathology and Cy

] \fl inna S (1986) Routine Cytological Staining Techniques: Theoretical Background and

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

hna \ (2017) Handbook Of Histological And Cytological Technique

Il
aliltiie

This course can bb opud as an dccuw b} the sludc,ms of following subjects:

Open to lel

§ummstcd Conrmuous Evaluatmn 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

|
|
|
Course prerequisites: To study this course, a student must have
prereq ’ paeqed/opted Zoology in B.Sc. III

Pr ogramme/Class: ¥ Semcstcr
Bachelor's Degree (with Research)/M.Sc. I1 Tenth
Subject: ZOOLOGY

Course Title:

|

Course Code: -B051014T ’
*' Processes: Cell Structure

Course Gutcomes:
ompleting this coursc. the students will be able to:

Adfter cu
‘ 30 52
7 >

/ -

Paper 09 (B): Cellular Organization & Fundamental |
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o Learn to identify differen types of cells m a liquid medinm
] Al { S ~ '

> Learn to obseny ¢ the tvpes of cell movement

3 seypy 14 .

3. Leam to identify and separate the cell oreanclles

b ol 1 1 R} N
1. Recognize the elements of cvioskeleton

< ' carn to i\“\'“}fﬂfﬂ‘ ”K‘ L‘&‘” urface strmetires
' sethe pam Know ledac and wndersianding 1 research in biological sciences
Credis: 04 Paper: Core Compulsory

Max. Marks: 254758 Min. Pass Marks: coovavesn
Total No. of Lectures-Tutorials-Practical (in hours per week): 6-0-0.
- e No. of
Unit Topic
JLectures

Molecular organization of cukaryotic chromosomes; Chromosomce compactio

i izati significance e shromatin;
(Nucleosome,  solenoid):Organization and significance of h(.lc.:rogl}lon : "
Specialized chromosomes: Structural organization and functional significance of
. o ) o N
polviene chromosomes in cells of dipterans, lampbrush chromosomes |

vertebrateoocytes and salivary gland of Drosophila ‘

Cell signaling: Signaling through membranes receptors (G pro.tem couplffd ‘
receptors. Receptor Tyrosine kinase); intracellular receptors (signaling of steroid 1

15
1

molecules)

|

Communication between cells and their environment: Interaction of cells with

[l extracellular matrix and other cells; Integrin, selectins and cadherins, cellular |

junction

Cytoskeleton: structure and dynamics of microfilaments, intermediate filaments

;v and microtubules.

Cell cycle and its regulation; Cell aging 1

Recommended Books:

Lodish et al: Molecular Cell Biology: Freeman & Co, USA (2004). l
Alberts et al: Molecular Biology of the Cell: Garland (2002).
5. Cooper: Cell: A Molecular Approach: ASM Press (2000). f
4. Karp: Cell and Molecular Biology: Wiley (2002). tJ
5. Watson et al. Molecular Biology of the Gene. Pearson (2004). ‘

It

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:

i : : I : = 5 ;
Project/Assignment ! 10 Marks '

53
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Internal Class test 15 Marl
S VEATKS

l'o study this course, a student must have

Course prerequisites: |
passed/opted Zoology in B.Se, 111
Programme/Class: Year: Semester:
Bachelor's Degree (with Rescarch)/M.Se. 11 Fifth Tenth
Subject: ZOOLOGY
o Course Title:
se Code: -B0A 5 .
Paper 09 (C):Cell Energetics & lmmunology

Course Qutcomes:
cr completing this course. the students will be able to gain the knowledge of:

1 1 ' ! . S oo B N " 9 J - M1Q N1 " 1
Cdevelop a deep understanding of structure of biomolecules like proteins, lipids an

carbohydrates.
How simple molecules together torm complex macromolecules. ,’
To understand the thermodynamics of enzyme catalyzed reactions.

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

5. To undcersia

6. Tacexplore the complex network of these functional components.
I'o comprehend the regulatory mechanisms for maintenance of function in the body. ‘

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

|
|
i

S
shapes. size. and structural features.
9. Understand how a cell behaves in response to an autonomous determinant or an external |
iendl. and the scientific reasoning exhibited in experimental life science. ;
Credits: 04 ‘/ Paper: Core Compulsory
Max. Marks: 25+75 J Min. Pass Marks: ......... f
I S|
Total No. of Lectures-Tutorials-Practical (in hours per week): 6-0-0.
Unit Topic ' No. of
‘ I
f Lectures |
) ) S |
Bioenergetics: Laws of energy changes (concept of entropy, free encrgy), Free ( |
l radicals and redox couples,coupled reactions. |
' : . 10 !
Concept of metabolic pathways } |
Encrgy transduction: glucose and fatty-acids as energy source | |
i = : | !
Special cell function: Immunecompetent cells; Differentiation of B lymphocytes | l
and humoral immune response, Differentiation of T lymphocytes and cellular | 20 i

Im |, i ; . .
immune response; Antigen Processing and Presentation, Antigenpresenting cells, |
Major Histocompatibility Complex (MHC), MHC Restriction of Lymphocytes. |
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b 4

I

v

' Polyclonal antibody, Types, structure

and function: antibody diversity 10

Monoclonal ant TR . _
al ‘m“h”".\'- hybridomas: Function of monoclonal antibody. Cancer:

(‘\'l()l(\ﬂ'. Ny NATAC T ot e ~ .

. | gieal characteristics of transtormed cells, cancer causing agents. 20
Molccular Ry ' o caneaee N

Molecular Biology of cancer: tumor suppressor genes and oncogenes

Recommended Boolks:

1
8

| QN

todish ot al Molecular Cell Biology: Freeman & Co. USA (2004).
\berts et al: Molecular Biology of the Cell: Garland (2002).
Cooper: Cell: A Molecular Approach: ASM Press (2000).

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

Watson et al. Molecular Biology of the Gene. Pearson (2004).
Watson et al. Molecular Biology of the Gene. Pearson (2004).
Sambrook et al .Molecular Cloning Vols I, 11, ITI. CSHL (2001).
Primrose. Molecular Biotechnology. Panima (2001).

Clark & Switzer. Experimental Biochemistry. Freeman (2000) Thomas J. Kindt, Richard A. |
Croldsby. Barbara AL Osborne, Janis Kuby Kuby Immunology. W HFreeman (2007).

Delves Peter 1. Martin Scamus J.. Burton Dennis R.. Roitt lvan M. Roitt's

[ssential

nunology.

{3th Edinon. Wilev Blackwell (2017).

2. Shemy Nandini Immunology Introductory Textbook. New Age International. (2005)

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:

Bachelor"s Degree (with Research)/M.Sc. TI l Fifth J

Course Code: -B051016T

Course Gurtcones:

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

1

Project/Assignment ; 10 Marks

Internal Class test / 15 Marks

Casstest |

To study this course, a student must have

Course pre isites:
IS¢ prerequisites | passed/opted Zoology in B.Sc. III

Programme/Class: Year: Semester: |
Tenth

Subject: ZOOLOGY |

{

{ Course Title:
Paper 10 (A): General and Clinical endocrinology

Learn the roles of the endocrine system in maintaining homeostasis, integrating growth |
™ 55
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and development. responding

0 environmental insulis and promoting suceessfil |
reproduction

t

l‘Hdcrxl;md the detinition ola hormone nterms of s general properties

‘42

Leam the different classes and che mical structres of hormoncey
4. Identitv the elands. oroans,

|

tissues and cells that svnthesize and secrete hormones,

rmone precursors and assoctated (‘(NH])(?“H(I?\.

7

Learn the syuthesis and modes of secretion ol hormones.

0. Understang how the secrction of hormones iy regulated, mcluding the principles ol ;
negatve and positive fee dback mechanisms,

Clinical outcomes are broadly agreed. measurable changes in health or quality of hifc
U Hi »\\lHl HO!H oul care.

Credits: 04 | Paper: Core Compulsory

\In\ \Taz ks: 25475

Min. Pass Marks

Tom! \o of Lemm\ Tutona!b PIZI(.IIL[II (in hours per week): 6-0-0.

. | A
Unit Topic ) I No. of
Lectures
— o uEe s AT

Aims and scope of endocrinology

|
|
2. Pineal gland !
2.1 Biosynthesis of Melatonin
I 2.2 sleep disorders, and jet lag 15
3. Pituitary gland General organization

3.2 Hormones and their functions

3.3 Diseases and disorders related to Pituitary gland
— e el

Thyroid gland

4.1 General organization

2 Hormones and their functions

I 4.3 Discases and disorders related to Thyroid gland

5. Parathyroid gland

|
| |
5.1 General organizatjon { ’

5.3 Dlseageq osteoporosls and tetany

5.2 Hormones and their functiong /
I

I:ndocnnc pancreas ;
!

I

0.1 General organization

HT 6.2 Hormones and their functions

7. Adlenal gland

6.3 Disease: diabetes mellitus (type Iand type I1) ’ |
|

G Scanned with OKEN Scanner



7.1 General organization

R ) o
7.2 Hmmoncs and their functiong

7.3 Diseases I8
~eases and disorders related to Adrenal oland

Testis

N
I General arganization of testes, Sertoli Cell and Levdig Cell

8.2 Biosvnthesis and functions of hormones
8.3 Male mfertility
8.4 Cryplorchidism
9. Ovary
IV 91 General organization | =

9.2 Biosvnthesis and functions of hormones

9.3 Female infertility:

9.3.1 Polycystic ovary disease, hirsutism, and hyperandrogenism

10. GI Hormones: |
I Types

|

IO 2 Funumm

4

18 )

Recommended Books:

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

Larsen
2. Guyton’s text book of Medical Physiology
3. Besser & Thorner (2002). Comprehensive clinical endocrinology. Mosby
4. Rmmoin et al (2002). Principles & Practice of Medical Genetics, Vol I-T11. Churchill
5. Bentley: Comparative Vertebrate Endecrinology (1998, € ambridge University Press)
6. Chester-Jones et al: Fundamentals of Comparative Endocrinology (1987, Plenum Press)
Gorbman et al: Comparative Endocrinology (1983, John Wiley)
8. Norris: Vertebrate Endocrinology (4th ed 2007, Elsevier)
9. Schreitbman & Pang: Vertebrate Endocrinology Vol I-1V, Fundamentals & Biomedical

10, mphc mon\ (1985 & onward‘; Acadenic Press)

i
!
1
|
f
i
|
|
I
|
f
|
|

This course can b«. opted as an clccuvc by the students of following subjects: |
Open to all ‘2

Suggested Continuous Evaluatlon Methods:

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

Projcct/Assignmcnt 1‘ 10 Marks
i — — ) ] o |
intcrnal Class test | 15 Marks |

L (A
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o Study (hig course, a studen must haye

Courge Prerequisiggg.
Passed/opre If,m)log)' in B.Sc. 11y

9

I’mnmmm‘ “lass: /
Q ¢/Clags: | Year: Semester:

B:lchclor's Degree (with R(‘scarch)/I\f.Sc. I Fifth Tenth

Subjeet: Z00L0OGY

Course Title:

[

Course Code: -BOS1017T
Paper 19 (B): Comparatiye Enducrinulngy

il

Course ihm‘mne.«.:
the students wil) be able to:

Aftes Completing this course,
tioning in comparative aspect,

l. Understand hoyw the endocrine system is fime
and molecular modes of action of
an hormone

alarge variety of vertehrale and
s and their functiona

-

= Lcam the Structures
mvertebrage hormiones and understand how netazo

mechanismg have evolved.

an regulate animal behaviour.,

3. L‘x‘zdcz‘srand how hormones c
ortor to perform practical

cam scientifie information to write a rey experiments

pecific hormonal functions.

B~
~

demanstrating g

To avare of the scientific and ethical guidelines to be taken into account for good

()

docrine research,

6. i‘micrszanding of the ph_vsiological Importance ofh(.)rmoncs, as well as on thejy possible |
Usc and abuse jp animals and humans, /
Credits: 04 ‘ Paper: Core Compulsory /
= ’“’\\\\\\,\ ‘\\"—7
Max. Marks: 25475 | Min. Pasg Marks:
e —_— <\\\\\\\>\\A\ﬁ
Total No. of Lectures—Tutonals—Practlcal (in hours per week): 6-0-0 j
Unit Topic ' No. of
| Lectures ‘
Basic concept ofneurosccretion. |
1.1 Ncurosccrelory System in invertebrageg with special reference to inscets. “/
1.2 Comparative anatomy and functions of hypothalamic neurosecretory centers 1!'
in different groups of vertebrateg (fish to birds). /
and its hormones jn diffterent / 12

|

1.3 Comparative anatomy of neurohypophysis
groups of vertebrates (fish to birds) ]
3 1 vt T PN . g CVort e ales
1.4 Median eminence: structure and functions jn different groups ol vertebrate '

(fish 1o birds)

2. Structure and functions of adenohypophysns /‘
2.1 General organization in different groups ol vertebrateg (fish to birds) |
A | ‘- =

@6 - > ) et
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2 Cell type

Mo

Sand functiong (fish to birds)

@
[

3. Functiong U pars inter ’ '
' S ol pars mtermedia 1 non-mammalian vertebrates

y | 4. Comparative aspeets of (he Epiphysial Complex (fish (o birds)
/A 1 \ Comparative anatomy., cellylay characteristics ang functions of thyroid gland | 12
M differeng EYOUPS of veriehrages cmphasizing the role of thyroid hormones in |
{ amphibian metamorphosis.
l :
6. Cellular Orgamization and functions of parathyroid hormones,
7 Cellular arganization ang functions of endocrine pancreas. |
il 8. Comparative anatomy:. histology and functions of adrenal glands ! 12
(imcrrcgnal/corlc,\' and chromaffin tissuc/mcdullu) in different groups of
vertebrates (fish o birds). i
9 Gonad as endocrine organ !
9.1. Anatomical and histological organization of testis and ovary (from fish to |
birds)
V' 92 Functions of testicular and ovarian hormones, ‘ 12
10. Endocrine control of osmoregulation in vertebrates with special reference to |
fish
I'. Nonapeptides: localization and regulation of secretion, mechanism ofacti‘on_ 77777 — 4
———2 Dtdlization and regu ———————— M, Mechanism of act

Rccommcnded Books:

I. William's Text Book of Endocrinology: Shlomo Melmed, Kenneth S, Polonsky. P.Reed |

Lareen

|

2. Guyton's text book of Medical Physiology

3. Bentley: C omparative Vertebrate Eudocrinology (1998, Cambridge Universiry Press)
4. Gorbman e al- Comparative Endocrinology (1983, John Wiley)

5. Norris: Vertebrate Endocrinology (4th ed 2007, Elsevier)

6

Schreibman & Pang: Vertebrate Endocrinology Vol I-1V,

Fundamentals & Biomedical
Implications (1985 & onwards, Academic Press)

7. Chester-Jones etal: Fundamentals of Comparative Endocrinology (1987, Plenum Press)
This course cap be opted as an elective by the students of following subjects: ‘
Open to al

us Evaluation Methods:

S —_—
Suggested Continue

Continuous Internaj Evaluation shal] pe 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

Course prerequisites: | passed/opted Zoology in B.Se. 11

%\[ﬂ 59
i
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Progmmmc/(‘lnss:

Year: Semester:
Bachelor's Degree

(with m‘search)/M.Sc. I Fifth Tenth

Subject: ZOOLOGY

Course Title: ! ‘
Course Code: -BOS1018T

Co

\\;(

7

(e

h

Unit

It

331

e comnlet

pathways)

Paper 10 (C): Molecular Endocrinology

and ,
‘ Mammalian Reproductive System

urse Outcomes:
cting this course, the stadents will be able (o

nofecular mechanisms by which steroid hormones activate nucl

P lnda tand the
HUCENtana the

Car (“_iﬁvd '
o provoke then biological effeets.

Learm the mol

ceular mechanisms by w
QO Dy

hich peptide hormones activate col] surface receptors
wWoke therr bio!ugic‘gl effects,
Learn how androgens and estrogens are involved in cancers. as in the prostatc and breast
expectively,

. . ) . i 5§ are v o 1 tHlierent
Understand how the actions of peptide and steroid hormones arc mvolved in diff
discases.

Understand to construet pathways of the e . : ’

o : : emit g . air reshectis
of hormones in Specitic tissues with the actions of these hormones in their respec
organs,

Ve target

wdocrine systems that link control and production

Credits: 04 Paper: Core Compulsoryw

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

S0t sssces

Total No. ofLectures—Tutorials—Practical (in hours per week): 6-0-0.

Topic - No.of
' | Lectures
P \ L
1. Classification of hormones on the basis of chemical nature
- Mechanism of hormone actions

I Action of peptide and glycol
1.1 Classifi

o o

-peptide hormones
cation of Membrane receptors

1.2 G-proteing mediated hormona actions : 1
1.3 Cyclic AMP signaling cascade

1.4 PKC signaling pathway

Mechanism of acti

(SN SR SR
U

(V)

ons of steroid hormones (genomic and nongenomic

4. Control of hormone secretion

4.1 Synthesis. processing, and sorting of pre-prohormone precursor
4.2 Regulation of secretory pathway with ref

5. Feedback regulation: Ge

‘h

1
erence (o thyroxine

neral Concept

6. Testis

@G/ .. " A
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-

I Spermatogenesis and it hormonal regulation

~dJ

. Male sterility

~J

I Parameters of male sterility

~J

2 Origin and cause of male sterility

FrJ

.21 Az00spermia

2.4 Oligozoospermia

o}

5 RCW‘O({

uctive pheromones

A

~

1 Pheromones in regulation of estrous cyele, puberty and pregnancy
3 | 3 g )

%2 Human reproductive > pheromones

oz

9. Reproductive cveles

9.1 Estrus and Menstrual cyele

9.2 Control of seasonal reproductive cycle by environmental cucs (photoperiod
and temperature)

10. Regulation of ovarian function

1A} 10.1 Ovarian steroids in regulation of

(=Y
h

10.1.1 Pre-ovulatory condition
10.1.2 Oocyte maturation
10.1.3 Corpus luteum

10.1.4 Follicular atresia

Hormonal conuol 01‘ 1T pregnancy and implantation

Rewmmc 1ded Books:

I. Norris: Vertebrate I‘-ndocrino](wv (dth ¢d 2007, Elsevier)

Schreibman & Pang: Vertebrate Endocrinology Vol 1- IV,
Im slications (1985 & onwards, Academic Press)
Bolander F F (2004) Molecular Endocrinology

Guyton’s text book of Medical Physiology
51 bh\n\ur‘ F. H (!99!) Mammah

2

Fundamentals & Biomedical

[S¥)

£

an Reproductive Biology

This course can the students of following subjects:

¢ opted as an elective by
Open to all

Suooested Contmuous Evaluation MethodS'

Continuous Internal Evaluation shall be b
mmks :hd” bc as follows:

ased on Project/ Assignment and Internal Class Test. The

Pro;ect/Assxgnmcnt f 10 Marks

Internal Class test ? 15 Marks

1 )

5 . ‘ To study this course. a student must have
Course prerequisites:

passed/opted Zoology in B.Se. 11

A
....-...----lIIlII--l-blilll--I----..-.-.---II-UIluinnn.llu.nlilt.“"..
=eEw
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SUBJECT - Z00LOGY MINOR
CODE»BOSO?O?M

| SUBJF ( T-7001L0GY
MINOY

Unit

EMESTER - 1
l
| .
I Fopics ot nos of fectires (30
5 |
| K
Introduction to coll '

IS

l

]

|

l

|

( *  Cell theory

; e Prokaryotic cells ;
andTukaryotic cells _

*  Mecthods and Techniques 1o ]
study cell: Light |
Microscopes &  Electron
Microscopes

e Ccll organclles and

their functions:

Mitochondria Nucleus

& Ribosome

e

Principles of Inheritance

¢ Study of cell cycle:

Process and

importance of MitosisandMeiosis

e Mendel’s Law of
Inheritance and its
significance

e Structure of Chromosome ’

e Types of chromosomes ,

e DNA & RNA 5

[O%]
(@)

Diversity in Living Organisms

¢ S-kingdom classification
2 Outhne classification
ofkingdom Animalia,
characteristics and i
ramplo§2f cach |
phyiem,
¢ Binomial ciassilication

|
|

G Scanned with OKEN Scanner



—
|
|
|

|

|
|
|

Physiology and Chemical
Coordination

*  Digestive svstem

*  Respiratory svstem

e Circulatory system

e Introduction to
endocrine system

e Tunctions and
significance of some
important hormones
such as insulin,
ADH. Thyroxin

FSH and GH

|
|

|
l
|

SUBJECT- SEMESTER-2 g
Z0O0LOGY

MINOR tho S0907mM

Unit | Topics No. Of lectures (30)

1 8

Human Diseases

e Lifestyle diseases-
Diabetes, Obesity &
Fattyliver disease.

e Agent, prevention,
symptoms and cure of-
Malaria ,Filarial ,
typhoid

e Brief information of-
AIDS,STD and
COVID-19(corona)
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|
! e Components of food.
’ e Concept of balanced diet,
’ nutrients need for different
' age group people
e Dictary somces of
Carbohydrates, Protein

and lipids

|
f
]
|
( e vitamins
| e mctabolic disorders
I
l
|
|
N | S
3 8
!Evolution
|
‘ e Concept of evolution
i e Evidences of evolution
! e Theory of Darwin and
Lamarck
e  Mutation
e Adaptive radiation
4 6
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 '

1 conservation: Hotspots in ’
India, Endangered animals,
Extinction, Red data book,
Biosphere reserves,

National Parks,
Sanctuaries.

W

G Scanned with OKEN Scanner



