Mahatma Gandhi University, Nalgonda,
(For Affiliated colleges)
M.Se: Zoology CBCS Schema (with effect from 2021324 ALY

SEMESTER-1

PAPERS Subjeet Litle with code Workload/weik Internal exam External
inarks+ exam marks
Assignment+
Seminar
ZL_101T STRUCTURAL BIDLOGY [SB] fcorc) K] pTiE 7
| R {
2 ZL_102ZT ENVIRONMENTAL AND CONSERVATION 4 BO+5+5 70
BIOLOGY [ECH] (core)
3 ZL 1037 IMMUNOLOGY [IMM] (core) a - & 20+5+5 70
4 | ZL_MAT ADVANCES IN TAXDNOMY AND FUNCTIONAL 4 20+-5%5 70
| ANATOMY OF INVERTEBRATES [ATFA] jcore) o .
5 | ZL_105P: Practical — 1: SB & [MM G {160 | -- 75
6 ZL 1061 Peactical - 11 ECB & ATFAL G (+0a) - 73
Total I8 [+ 120 430
SEMESTER- 11
PAPERS Subjeet title with code Workload wech [wernal exam External
marks+ exam marks
Assignment
Seminar
I ZL 20T TOOLS TECHNIGUES AND BIOSTATISTICS [1TH] i 4 20+5+5 70
(eore) |
2 ] ZL_202T. ANIMAL PHYSIOLOGY |AP] (core) 9 20+5+5 70
3 [ £L_203T MOLECULAR GEMETICS AND 4 20+5+5 i0
DEVELOPMENTAL BIOLOGY [MGDB] {cure)
4 ZL 2047 EVOLUTION AND FUNCTIONAL ANATOMY OF 4 10+5+5 70
VERTEBRATES [EFAY] (core)
Add an paper (a) Hsman Values and Professional s /il 7 10452 33
Commuieitive Skills pud Solt Skills
3 AL 2051 Practieal — 1 TTH & A G (e =2 73
5 ZL 2000 Practical— 11; MGDE & FFAV B (+hiy T e T
Fotal 01 1 463 L

SEMESTER-IT

PAPERS Subyeet pitle wih code Warklmb el Intermal esam External
| Imirks- exnm marks
Assigminent ~+
Seminar
! ZL 3T SYSTEMS BIOLDGY [SMB] (core) w4 20+5+5 70
2 £L_ 3027 RESEARCH METHODOLOGY [RM] (core) L 20+5+5 i
4 ZL_303T:Elective-1A: Comparative Animal Physiclogy-1 (CAP-T}/ 1B 3{+335) 15+3+3 5
Medical Entomalogy-1 (ME-1) (opuonal) N
A | L 34T Elective-1TA, Endoeninolagy (EN) 3{+35) |5+5+5 50
| 1B Agneuliural Emomology-1 (AE-1) (optianal) '
#lnter Disciplinary paper (ID paper) E 2 10+54 35
Evalutionary Biology and Population Geneties (EBPG)
p ZL 305P Practical — 1 SMB & RM ; 6(6a) s 75
6 ZL_306P Practical — 11 Elective-TA/IR & Eleenve-11A/10 : 0 (+0) = 73
Tatal 28 (=65} (+1203) 125 425
| T SEMESTER IV T
PAPERS | Subject il sveth code T Wanktoad! weak Credas tnlernal exam External
| markss cxam marks
i | Assignment+S
| = o= o | _cminar
I [ ZL_A01T ANIMAL BIOTECHNOLOGY [AB] tcore) | | 20-5+5 70
2 | ZL_402T FISH BIOLOGY [FB} (wore) 20-5+5 70
3 ZL_403T. Eleclive —IA Comparative Animal Phvsiology-1T (CAP-1T) 3+3%) 15+5+5 50
1B: Agriculiural Entomalopy-11 (AE-TL (optional ) |
4 2L _404T: Elective - [TA: Apphed Toxicolagy(AT) I 3-8 15+43+5 50
JB- Zoonotie Viral Diseases (ZVD) (optional] |
3 ZL 405P: Practical-1: AR & FI Il (=) £ 73
b ZL_406 P Practical - [ Elective-IA/IR & Elective-1TA/I 1 | 6(+67) = 73
7 ZL 407 Project - [ o5 = 100
[ Totil ] 0 (120 ] 110 490
Sen-f Sani-ll [ Total
No._of eradils 22 M4 | [ a9
Marks 530 G0 | 550 2300

Totl work load of Senel & Sem-[]]

*54 (+63) +247)

Toral work load of Sem-11 & Sem-1V '

Note *Work Toad wilwur Add on e
lentsy. (@ barch
jeet work (ndiodunligroup) per Biculy

e made for practhicals, if stugdeants”

nuimbey anere

*54(+68) (+2@)

sar, 1D paper aind sesnars, #10 poper s offered by Depl of Zoology and can be opted by other course siudents (ol for M.Se. Zoology
as mare than 20, S<i1 two optienals arc opted by dilferent group of students, %1 hriwesk workload for
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M Sc. Zoology CBCS syllabus w.e.f. 2023-24 AY

MATATMA GANDIITUNIVERSITY NALGOND A

MoSe. ZO00LOGGY . Semester |
CORE PAPER-L: Structural Biology [S13]

UNIT I-Basic coneepts of Biomolecules and Structural Biology 15Hrs

1.1 Biomolecules and their significance — carbohvdrates. proteins. amino acids. nucleic acids,
and lipids, .

.2 Chemistry and structure of mone. oligo. and polysaccharides. Deoxy sugars, amino sugars.

and glycosides.
1.3 Classification & structures of aminoacids(20 stundard aminoacids structures) and  proteins
(primary. secondary. tertiary and quaternary )
1.4 Classification. structure and function of lipids. fatty acids. tnglveerides: Phospholipids.
cerchrosides and steroids,
|3 Nucleie acids = Structure of DNA and RN A alogeal importancee of free nucleotides. DNA

polvmaorphsor and topes of RNA

UNIT H-Enzy mes and Metabolism IS Hors
2.1 Classilication. nomenclature and properties vl oenzs mes catalvsis and energy ol
activation: Enzyvme kinetics. Michaelis-Menten Constant (Km values) and LB plot

Mechanism of enzyvme action and Regulation of enzy me activity .

J

2.2 Metabolism of carbohydrates —=Biological oxidation: Glyeolysis: TCA cyele: Role of

respiratory chain in energy capture: ATP synthesis, Gluconeogenesis

2.3 Metabolism of amino acids — Transamination. Deamination and Decarboxylation.

2.4 Oxidation and biosynthesis of fatty acids,

2.3 Metabolic disorders of different biomalecules (carbohy drates. proteins. lipids).

UNIT HI=-Cellular Oreanization I3 Hrs

3.1 Molecular areanization of cell membranes

3.2 Cell permeubility Fransport across the cell membrane: transport ol small molecules:
Carrier proteins: Na+=-K= pumps and membrane bognd enzymes

33 Cell communications — Inter eellular conmumication and eap junctions: chemical signalling
betaween the cells and strategies of chemical stonathng.

3.4 Signalling mediated by intracellular receptors: signalling mediated cell surface receptors — |
second & third messenaers and their importance: o« AMP. Goproteins. Ca . Inositol
s 7 ; & 5
Iriphasphate (1P3) and Prostaglandins. s TR

3.3 Cell cvele: molecular events in cell eyele. Reaulation ol cell eaele,

UNIT IV = Synthetic Biology 15 Hrs W
4.1 DNA replication - semi conservative method. Lnzymes of DNA replication. replication of
circular DNA . initiation. elongation and

termination of replication process. Proof reading function o DNA polymerases.
4.2 Enzymatic synthesis of RNA: Genetic code-Wobble™s coneept. transeription in prokaryotes
and cukarvotes and post transcriptional E

PSS,




i M.Sc. Zoology CBCS syllabus w.e.f 2023-24 A Y

4.3 Protein synthesis — Translation in prokarvotes and cukar otes andpost translational changes.

4.4 DNA repair mechanism — High fidelity of DNA _nquq.m_ Repair of damage caused by UV

light. Eukaryotes repair systems:CRISPR-Cas9 definition and applications.

4.5 Synthetic: genomics- Basic theoretical and computational modelling of the replication
syslem,

PRACTICALS

b Determination of proteins by Biuret method  Folin phenol method,
2. Determination of glucose by nelson- somogs 1 Anthrone method.
3. Determination of lipids by Vanillin method

4. Determination of glycogen by kemp's methaod

5, Esumation of cholesteral

6. Determination of enzyme activities of SDH and [ 11
7. Effect of substrate concentration and pH on SDH activit

oc

Protein fractionation using sodium sulphate

9. Estimation of DNA and RNA

10. Electrophoretic analysis of proteins/DNA

H. Feulgen reaction method for DNA localization.

[2. Preparation and characterization of a svnthetic malecule

I5. Submission of assienment on: structure ol Biomolecules-Carbohy drates. Amino acids.
Proteins.

Lipids. Nucleic acid: mechanism of enzyme action. Metabolic eveles. DNA. RNA. pratein

synthesis

|10 be submitted at the time of Practical Examination — 10 Marks|

PRACTICAL EXANMMODEL (73VM - duration of 3hes):

Q1. Determination of concentration of protein/iucose lipids/glveogen/Determination of SDIT
and LDH enzyme activity
20 Marks. (Major)
Q2. Estimation of Cholesterol/DNA/RNA 15 Marks. (Minor-1)

Q3. Spattings (Minor-11) 10 Marks.
Q4. Submission of Assignment L Marks
Q3. Certified Practical record 10 Marks
Q6. Viva-voce 10 Marks %\ N 1@(‘!\
PaLs -
U s
—— T ot W
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I Fextbook of Biochemistrs by Harper, o “Bﬂ‘ﬂa ()P\'FJGB
s T et WL : wha ON
2. Fextbook of Biochemistrs by | ¢hninger \‘*-PLG
3. Textbook of Biochemistiry by Stryer and Sty oy
4. Textbook of Biochemistry by Conn and Stumpl’
5. Textbook of Biochemistry by A.B.V. Rama Rao,
6. Cell and molecular biology by De Robertis and De Robortis, Sthoed.
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M.Sc. Zoology CBCS syllabus w.e.f. 2023-24 A Y

Molecular Bialogy by Fricfielder

8 Malecular cell hiology by Darnell. Lodish and Baliimore (Scientilic American Books).

9. Molecular biology by H. D. Kumar.

10. Biochemistiy and molecular biology by W. H. Eliotand D.CL Elliot (O Pre

(et
1. Molecular Biology of Cell by Bruce Alberts et al.
|2. Cell by Karp. ty

13. Svnthetic Biology - Taols and Application by Humin Zhao

Telangana Slae
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W .Sc. Zoology CBCS syllabus wee f 2023-24 A

VIAITATMA GANDHI UNIVERSITY, NALGONDA
M.Se. ZOOLOGY ., Semester |
CORE PAPER-II: Environmental and Conservation Biology [ECB]

UNIT I - Basic concepts of ILcology IS Flrs
LI Types of ccosystem - freshwater. marine and terrestrial

1.2 Laws of limiting factor. Laws of minimum. Laws of Talerance and [ rageds of commons

1.3 Micronutrients and macronutrients.

1.4 Population characteristics and dynamics — conceptual approach.

1.5 Growth curves and pyvramids: sigmoid curve, J curve and hyperbola:; logistic equation and

coneepts relating to growth.

UNIT 11 = Community Organization and Structure 15 Hus
2.1 Community analysis. species diversity. ceotone concepl and edee effect: interaction

hetween environment and biota habitat and eccolegical niche and niche overlap: the concept
: |

of hiome.

22 Concepts of productivity: cutraphication of lakes: hivlogical indicator and water guality.

2.3 Feosystem dynamics and management: stability and ¢ ynplenity of the ceosy stem

2 4 Bioceochemical excles: morganie pollitants and then impact=SO- N0, OO Phosphates.
heavs metals A rsemie. Lead and Mercury Jo radionc v e 1 leotides and their impact on the

biological systent.

2 5 Greenhouse elfeet. Ozone depletion. Fluarosis and micraplastic polluticn

UNIT I11 - Biogeography of India, Habitats and Resourees 15 Hrs

~

3.1 Classical concepts of hiogeography — continental drift. endemism andrefugia.

3.2 Biogeographical regions of India and their salient features.
33 Classification. Tunction and values of habitats — Freshwater wetlands. deserts. erasslands

and torests.

3.4 Concepts of natural resources - renewable and non-renewable resources.

Lad

L

Overexploitation of resources — deforestation. water table depletion and land degradation.
(haimerson. 8O- &

UNIT IV - Natural Resource Management 15 Hrs Mahatma Gandhi Uiy
HALGONDA—SOS 2541 L.

00

4.1 Environmental Impact Assessment = principle. scope and purpose,
LY Role ol ceolovical restoration in conservation: displucement and settdement ol local

COITI LI s,

4.3 Major conseryation movements in India: NGOS i e Dseryation el fors,
4.4 Community diversity resources use and management. conflict management and resolution.
4.5 National legislations for pratecting biological resaurces Biodiversinv: Act. 2002 and
Biodiversity
Rules. 200 _ N
v |
- s
" Nalgonda (Tolangana State
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M Sc Zoology CBCS syllabus w.e f. 2023-24 A.Y

PRACTICALS
o Draw the biogeographical regions of India and proside in briet the salient features of cach
Biogeographical zone,
2. Estimation of total alkalinity of water and soil.
3. Estimation of phosphates in the water sumple.
4. Estimation of nitrates and nitrites in the water sample.
3. Estimation of magnesium in the water sample.

)

). Estimation of calcium in the water sample.

7. Biological indicators of water quality and their population dynamics — collection of the

water sample.

8. Identification of zooplankton, and their ccological signilicance

9. Enumeration and identification of the fresh water biodiversity of the local habitats.

10. Enumeration and identification of the terrestrial hiodiversity of the local habitats.

L Estimation of particulate matter in the air

12. Submission of assignment on: Growth cunve-pyramids: Productivits - 1 utrophication:
Biogeographical regions: | egistation: Population dynamics: Biogeochemical eveles: Lake

St

in the surrounding area: Overexplottation ol resources-any resources studs an any one-

Biogeographical regions of India: Major conservation movements in India NGO in

conservation. (Ta be submitted at the time ol Practical Lxamination- 10 Murks)

Suggested Books
I. Caughley. G.. and A. Gunn. 1996, Conservation Biology in Theory and Practice. Blackwell
Science.
Cambridge. Massachusetts. ULS.A,
2. Cox. Go W, 2005, Conservation Biology: Concepts and  Applications. MeGraw-Hill, i

Dubugque, lowa, Gzairperson, BOS in j.n‘_'-L'r.:)f(_.!g
L.SA S : . Mahatma Gandhi Univaraity
3o Dasmann. [ 1981 Wildlife Hlnfni_“\_ 2 ed, dJohn W ey and Sons, Ny NALGONDA -508 254, (T ©.

4 Dobson. AL P 1996 Conservation and Biodiversin . Scicinifie American [ ibran. New York.
New York.

LlaSad

3. Jeffries. M. ), 1997, Biodiversity and Conservation. Routledue. New York, New York, ULS.A.
6. Mills. L. Scott 2006. Conservation of Wildlife Populations, Blackwell Scicnee. Oxtord. U, K.
7. Milner-Gulland. E. 1., and R. Mace. 1998, Conservation of Biological Resources, Blackwell
Science. '

Oxford. ULK.

8. Morris. W. F_ and D. F. Doak2002. Quantitative Conservation Biology: Theory and Practice
of

Population Viability Analysis. Sinauer Associates. Sunderland. Massachuselts. U.S.A,

9. Sinclair. A. R, EL )0 M. Fryxell. and G. Caughley 2006, Wildlife Ecolouy. Conservation, and

Management. Blackwell Publishing
’ ‘\\ -'G'I # ' { L3 -.;II';"” -
B, N 7 : St -
# N At s
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M.Sc. Zoology CBCS syllabus w.e.f, 2023-24 ALY

ML Soule ME (ed) 1986, Conservation biology: the scivnce of scarcin and diversity- Sinauer.
Sunderfand

1. Bram F. Noble 2005. Introduction to Enviconmental Impact Assessment: A Guide Lo
Principles and

Practice. Oxtord University Press. London. ",‘

12. John A. Wiens and Michael R. Moss 2005 Issues and Perspectives in L.andscape Ecology.
Cambridge

L'niversity Press, London.

3. Aparna Suwhney 2004, The New lace of Fivironmental Management in India. Ash cale
Publishing '

Ltd.. Sheffield.
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MAHATNMA GANDHI I N\ ERSITY, NALGONDA
M.Se. ZOOLOGY, Sempitir |
CORE PAPER I11: 1ML NOLOGY (IMM)

UNIT I - Introduction to Imm unology 13 Hrs

L1 Evolution of Immune SYS1Em —im
1.2 Immune svstem - Innate and adaptive nmmunity
L3 lnnate & Adaptive Immunity. Humorat mediated mmunity and cell- mediated

mmunity
L4 Cells involved in immune svslem: the role ol

criebrates and verlebrates

macrophaces in immunity. Major

H|.~<Tm‘¢_;mp;llihilil_\ complex (MIHC).
.3 The Lymphoid SVSlem = primary and secondary lvmphoid oreans. lvmphatic traffic,

UNITIT - Imm unoglobulins an Complement System 15 Hrs

2.1 Antigens nature. epitope. haptens, antigen presenting cells. adjuvants,
4 | | 2 : |

2.2 Immunoglobuling structure. function and classilication ol antibodics,
2.3 Monoclonal antibodies and their applications

+ Immunological techniques - ELISA. FISH and GISHL
ment systenm. pathways - classical and

[ R S

5 Complement svstem - Components ol comple
alternative, biological consequences
of complement activation and complement signiticance.

UNIT I -Disorders of Immune system I5Hrs
31 Hypersensiin iy Classification of hvpersensitiv Iy reactions: | vpe-|
Anaphy lactic  hypersensitivigy: | Ve o Antibody mediated  eviotoxic

Ny persensiti 1.

3.2 Type-II - Immunacompley IV Cell mediated

mediated iy persensiti iy e

{(Delayved) hypersensitia ity
3.3 Autoimmune diseases Org
des melfins (tope | diabetes),

anospecilic mo immune diseases - Grave's diseuse,

msulin—dependent b

340 Autoimmune discases -

Ervthematosus (S1 1), Rheumatoid arthritis.
Severe combined immurlmful'iciunu_\ (SCID). Chronic

Systemic autoimmune  diseases Systemic  Lupus

i3 [mmmusdt‘ﬁcicnc_\ disorders-
Granulomatous Discase (CGD). Leukaemia and Hepatitis. i

T ; = | -

UNIT IV — Transplantation and Tumour Immunology Gidffﬁfef@f’ﬁrﬁos 4 \

mMahatma Gandhi Univer:

4.1 Transplantation - Barriers to transplantation,
presention of rejection.

4.2 Genetie predisposition for erall rejection, NALGONDA-508 254. (T

_1__‘\i|11amr|1il_\ o inlection Parasites- nature of mteraction: i:1'|mum1|w.;11!|ulw_¢iu1]
considerations

S mmunits 10 infection Virtses. hacter, tngi-- nature | of  interaction:

immLmtsp;rrhﬁfugiml considerations

4.3 Tumour Immunology Immunity 10 1umours.

e (I - ,. i .\.;._"I L4 4
P A D g
= 3 o S £ - - \1““-{".""/-- = ) ¥

= Mahatma Gandhi Uniers ly Nalgunia (Tetangana Stage

Dr. NAGESY

Wwmour specilic antigens: and

Immunosurs eillanee.

T Ecoloxicology L
Osmania Univer
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PRACTICALS

. Slide agglutination test-
- HIV test (Tridot method)

fu Ll Py o—

]

o

7. Identification ol histological slides of lvmphoid 1

and bone marros

8. Sinele Ruadial

antigens.

9. Immunization schedules and rising of

RDT Kit for Malaria/ Dengue (Source for
RPR Test for Syphilis (Precipitation)

immung ditfusion

A, B. O blood aroups

Widal Test for diagnosis of Enteric fever.
5. Blood smear preparation and identification ol lvmphocytes.

the

O sty

Fanttbhodies,

10. Demonstration of Immunoelectrophoresis.

1.

antibadies

Reactions.

and GISH).

Monoclonal antibodies. MHC.

immunology .
(To bhe submitted at the timesofl Practical Examination- 10 Marks)

Su

ks
.
R
N

L R =5

Cdmmunolowas
An introduction to Immunology.

vuested Books

Immunology. kuby. Wl Freeman. |
CFundamentads off |mml||11~|11“\ WP
I-ssential of Immunology LN RO

A Foundation Test

Submission of assignment on:

ITmmunological techniques (EEISAL

o

H\.l.\nii'i'

structure

Flvpersensitivity types.

.\n.

[ James

lan 12, Tizard.

saties - Splet

coneentration

immune cells.

RIA.

kin-NVBDCP).

1. thvmus. lvmphnode
of antibodies and
antibodies. antigen-
Immunoprecipitation- FIS1

Transplantation and Tumour

—

3. Milstein.

C Monoclonal antibodies. Sci.

AMET.

4

Immunalogy™

by Dulsy Fatima and N Arumugam.

T3 G6G-74

5.

bul k. Abbas.

Andrew I

Lichtman.

Shiv Pillai.
9. Immunology Made

10, Ahmed R.. Gray

Cellular and Molecular Immunology. A

D. Immunological memory and

Ridiculously Simple. Masood Mahmoudi

prolective fmmunity:

understanding their relation. Seience. 1996: 272:54-60. [PubMed].
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M.Sc. Zoology CBCS syllabus w.e.f. 2023-24 ALY,

MAHATMA GANDHIT UNIVERSITY, NALGONDA
M.Sc.-ZOOLOGY, Semester-I
CORE PAPER-IV: Advances in Taxonomy and Functional Anatomy of Invertebrates
[ATFAI]

UNIT I - Advances in Taxonomy ; - 15 Hrs

1.1 Basic concepts of biosystematics, taxonomy and classification: Branches of taxonomy
Cytotaxonomy, Chemotaxonomy,
Numerical taxonomy and Cladistics taxonomy,
1.2 Taxonomic hierarchy of ranks; species concepts- Biological, Evolutionary and

Phylogenetic.

1.3 Recent trends in biosystematics- Molecular taxonomy and Integrative approaches.

1.4 International Code for Zoological Nomenclature (ICZN) — Operative principles,
interpretation and application of important rules,

1.5 Zoological Types: Scientific names and their basis.

UNIT II- Lower Invertebrates _
2.1 Concepts of Prokarya and Eukarya; Concepts of Protostomia and Dueterostomia.
15 Hrs
2.2 Reproduction and development in Cnidaria.
2.3 Reproduction, development and larval forms of Platyhelminthes.
2.3 Host — parasite relationship and their interaction.
2.5 Filter feeding in invertebrates- Porifera. Polychaeta and Mollusca.

UNIT I - Higher Invertebrates _ IS Hrs
3.1 Respiration in Annelida and Mollusca,
3.2 Shell and foot and their functions in Mollusca;
3.3 Evolutionary and phylogenetic significance of crustacean larval forms.
3.4 Evolutionary and phylogenetic significance of echinoderm larval forms.
3.5 Eusociality in insects: Autonomy and regeneration in echinoderms.

UNIT IV - Minor Phyla 15 Hrs
4.1 Systematic position, general organization and affinities of Ctenophora.
4.2 Systematic position, general organization and affinities of Nemertea,
4.3 Systematic position, general organization and affinities of Rotifera and
Acanthocephala.
4.4 Systematic position, general organization and affinities of Bryozoa and Entoprocta.
4.5 Systematic position, general organization and affinities of Chaetognatha.

Chairperson, BO> i 200 |
sahatma Ganchi Uﬂt" i
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M.Sc. Zoology CBCS syllabus w.e.f. 2023-24 A Y,

PRACTICALS

1. Specimen studies- Salient characteristics, identification and claqmt:cation of representative
types of invertebrate groups from Protozoa, Porifera, Cmdar:d «Ctmophora‘eAnnellda
Mollusca; Arthropoda_ Echinodermata and Hemichordata.
Collection and identification of invertebrates in pond water.
Preparation of permanent slides of Zooplanktons (minimum three different types of
species).
Collection and identification of parasites from the cockroach.
Dissections —

'7a. Minor —a) Reproductive system of cockroach, b) Mouth parts of cockroach.

Bb. Major — a) Nervous system of prawn, b)Nervous system of Frog.
Submission of assignment on:1) International code for zoological nomenclature; 2)
Molecular
taxonomy; 3) Life cycle of dedes aegypti;4) Foot in Mollusca; 5) Shell in Mollusca; 6) Social |
of the bee, silk moth, and lac insect; 7) Identification mosquito species;8) Diagrams of larvae
Crustacea; 9) Morphology of Ctenophora, Nemertea,Bryozoa, Entoprocta, Chaetognatha.
[To be submitted at the time of Practical Examination- 10 Marks)]

= on Uy

Suggested Books

1. Principles of Systematic Zoology (2* Edition) by E.Mayr and P.D.Ashlock

2. Five Kingdoms-An illustrated Guide to the Phyla of Life on Earth by Lynn
Margulis&

M.J.Chapman

3. A Textbook of Zoology Vol.I by Parker and Haswell (Revised).

4. The Invertebrates Vol.I to Vol.VI by L.H.Hyman.

5 Invertebrate structure and byE.J.W .Barrington.

6. Invertebrate Zoology by P.A . Meglitsch(Oxford Press).

7. Life of Invertebrates by by Russel Hunter,

8. Invertebrate Zoology by Rupport and barnes(Saunders College Publishing Co.)
9. Life of Invertebrates by S.N.Prasad.

10. Evolutionary Biology by Eric C.Mitkoff.

11. Parasitology by Nobel and Nobel.

12. Regeneration by S.M. Rose-Appleton.

13. Worms and Man by D.W.T. Crompton

185 1) i
enartmgnt bf ’:-oica)f
tv M Tf rhtlc i'.u[‘ OI
Mahatma Gandhi University Natﬂehda {Telangana State
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M.5c. Zoology CBCS syllabus w.e.f. 2023-24 AY

MAHATMA GANDHI UNIVERSITY, NALGONDA

MSe. Z0O0LOGY, Ssemester-11
CORE PAPER-I: Tools. Technigues and Biostatistics [ TTB]

UNIT I - Tools and Separation Techniques 15 Hrs

|1 Principles and applications of microscopic techniques — Bright and Dark field microscopy:
Fluorescent Microscopy: Electron Microscopy and  Fransmission Electron Microscopy
(SEM & TEM).

1.2 Microtomy and staining-procedures- Types of microtomes. Tissue {ixation. Embedding, types
of stains and mounting procedures of biological materials.

1.3 Centrifugation — basic principles centrifugation. types of Centrifugation. Preparative.

analvtical
principles of sedimentation. Svedberg Co-eflicient: Cell separation by density gradient
centrifugation: Cell separation by atfinity adsorption: Cell separation by anchorage based
techniques: principles and applications ol Preparative. analytical ultracentrilugation.

[ 4 Separation and Identification of materials- Concept ol Chromatography: Adsorption
chromatography. lon-exchange chiomatographs. Gel chromatographs JIPLC and Affinity
Chromatography.

|5 Flectrophoresis techniques — principles and applications ot Agarose and Polyacrylamide gel

clectrophoresis.

UNIT II - Separation and Imaging Techniques 15 Hrs

2.1 Spectroscopy: UV, Fluorescence. Visible. IR. ESR. NMR and  Atomic Absorption
Spectroscopy .

2 Mass Spectrometry (1L.C-MS. GC-MS). N-ray ditTraction. MALDI-TOF.

3 Electrophysiological techniques — Single neuron recording, Patch clamp recording, ECG

I'J b2

recording
2.4 PCR: Types of PCR: Primer design: Applications ol PCR.
2.3 SDS-PAGE. 2D-Gel Electrophoresis,

UNIT HT = Diagnostic technigues 15 Hrs
3.1 Radioisotope techniques: Principles and applications ol tracer weehniques in biology:
Radioactive isotopes and hall-life periods ol

isotopes: Autoradiography, principles and applications of® Geiger-Muller and scintilkation

counter.
3.2 Imaging Technigues: PET. MREAMRIand CAT. ’{i
3.3 RT-PCR techniques for qualitative and quantitatiy e analysis ol DNAL RNA and Proteins, o5 i £ O
i B W
naif PO e U°

a 8 2%
3.4 Micro Array Technology: Principles and applications ol Micro Array '["cuhnuldvé?'.“séﬂoﬂ\'_)!“;‘o

3.5 Gene Editing Technologies: CRISPER/CASY Technalogy and applications..

VAV R
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M.Sc. Zoology CBCS syllabus w.e f 2023-24 A ¥

UNIT I'V- Biostatisties- Deseriptive Statisties 15
Hrs
4.1 Intraduction to biostatistics: Statistical data and (1= wasonomy: Organization and tabulation
of data.
4.2 Prequency distribution: Coneept ol population and saniple J
3 Measures of central tendency Muthematical averape (Mean - Arithimgetic. Geometric &

Harmonic Mean) and Positional Averages (Median and Made): Measures of dispersion (or
variability ) types, range, quartile deviation, mean deviation, variance. standard deviation.
coefficient of variance

4.4 Sampling distribution of Mean. Standard error. Random variable concepl. Expectation and

variance of the random variable.

Basics of Probability- concept of probability. addition and multiplication laws of

probability and application to the problems of hiolooy,

L [

PRACTICALS
| To fix a tissue with Bouin's fixative and stain using haematoxylin — Losin stain for
ITistochemical studies
2. Separation ol biological compounds by Paper Chramatography.,
3. Separation of hiological compounds iy 11 .C
4. To prepare a paraffin block ol tissue for Nicrotomy for making sections ol tissue for
Histochemical studies
3. Quantitative detection of otal carbohy drites using vothrone technique.
0. Quantitative detection of total lipids using sulpho-phaospovanillin wechnigue.
7. Quantitative detection of total proteins using Lowry method.
8. Graphic presentation of data — bar diagram. histogram. frequency polveon and pie ¢hart.
9. Calculation of measures of central wndencies — mean. median and mode.
10.Calculation of measures of dispersions — range. meun deviation. standard deviation, variance
and Coellicient ol variance.
I'l.Submission ol assignment  on: principles and applications ot centrifugation:
Chromatographic techniques: NMicrotomy:

Microscopy and its applications in biology: Llectropharesis technigues and its applications:
Spectrascopic technigues:

Radioisotope  technigques:  Flectraphysiological  technigues:  Micro  Array  lechniques:
Statistical data and its taxonomy: Frequency

distribution: Concept of popalation and sample: NMeasures of central tendeney: Measures of
dispersion: Sampling distribution of

Mean: Standard error: Random variable: Concept ol probability: Addition and Multiplication
laws ol probability . ' i

[To be submitted at the time of Examination-10 Marks| Gk]ffpt'.’ﬁ()ﬂ, EOS in 2oolog
Mahatma Gandhi Uni :rsity
NALGONDA-508 254. (T.3.]

I. Principles and technigues of Practical Biochemistry Ld. B.L. Williams &amp: K. Wilson.

Suggested Books

Arnold Publishers Lo
2. Practical Biochemistry by Plummer .

T ._{‘((: 4
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_Cell and Molecular Biology — DeRoberties
Cell and Malecular Biology — Ladish et al.

6. Statistical methods. Snedecor. G.W.and W.G. Coch

P

L 1

prn Toswva State Unis. Press

Biometry by W, 1. Freeman and Francisco

0 TO80

¢ undamentals of Biometwy by LN Balara
9. Biostatistics by N Gurumani (
0. Techniques in lile scicnces by Tembhare i
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M.Sc. Zoology CBCS syllabus we f 2023-24 ALY

MAHATMA GANDHI UNIVERSITY. NALGONDA
M.Se. ZOOLOGY. Semester-11
CORE PAPER-I1: Animal Physiology [AP]

UNIT I - Digestion. Respiration and Circulation 15 Hrs
1.1 Cellulose digestion —Ruminant and non-ruminant digestion: Absorption in mammals:
Events of absorptive and post absorptive
states and their regulation (Endocrine and neural recotationy.
1.2 Respiration — Cascade off oxygen transport Lo tissues at high altitude: Adaptation to diving,
I3
respiration. _
1 4. Cireulation- Cardiae evele and principles of hemodynamies: Haemoglabin buffering

Responses 1o CO: and Ox rich environment: Oxyoen toxicity: Hypercapnia. control of

mechanism:
Blood coagulation. Haematome formation: Anti-coagulunts
1.5 Frequently oceurring Cardiovascular discases (Stroke and Congenital Heart Discase).

UNIT 1= Osmorcculation, Excretion and Thermoregulation 15 Hrs
2.1 Osmoregulation — Osmoregulatory problems in brackish water. fresh water and marine
organisms: Osmotic problems in terrestrial animals: Harmonal control of osmurcguIu'tinn‘
2.2 Excretion — Urine formation. counter- current mechanism: Juxtaglomerular apparatus,
rennin-angiotensin system: Hormonal regulation = ADH and aldosteronc.
2.3 Detoxification of nitrogen products: Purine cxele and  miscellancous detoxification -
pathways.
2.4 Thermal physiologs  ~ temperature reeulation in poikilotherms. homeaotherms  and
heterotherms. and their mechanisms of
survival: Central control of homeotherms.

2.5 Cold death. cold resistance. heat death: Torpor, hibernation and aestivation.

UNIT 1= Muscle Physiology, Neurophysiology and Receptors 15 Hrs
3.1 Comparative malecular structure and Tunction of sheletal. smoath and cardiac museles:
Energy metabolism in skeletal muscle. muscle fatigue.

3.2 Types ol neurons and ghial cells.
3.3 Basis and significance of membrane potentials. equilibrium potentials. their change during
stimulus, Na. K currents in action potential.
3.4 Types of synapses. synaptic transmission - Electrical and chemical: Svnaptic inhibition and
neurotransmitters. _
3.5 Receptors — Receptor mechanisms. sensory coding: Mechanareceptors. photochemical
aspects ol vision ¢ ammals. ]
ispects ol vision and phonoreception in mammals L o ‘_,"_;",-.'.}’!ng
. i HOJ i.l et Y
UNIT IV = Endoerinology. Biolumineseence and Stress Physiology {j‘h’,l‘meﬁj {Bﬂmﬁm"l":‘_:{ 1.5:)
4.1 Detailed overyiew of invertehrate hormones, WHBX%LDP\-:JUQ A
4.2 Hormanes in vertebrates-Biochemistry and physiolocical functions, ' h\P‘\*G

4.3 Mechanism ol hormone action-Peptide and steraid hurmones.

Ny,
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“-_I...I"L,‘-
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M Sc. Zoology CBCS syllabus w.e.f. 2023-24 ALY

4.4 Bioluminescence-Luminescent organisms-Neural control: Biochemistry and significance

of luminescence.
4.5 Stress - Coping mechanism to stress:Role of hormones and sympathetic nervous system

in stress

wd | S —

+

A

PRACTICALS

F-stintation of blood chlorides under ietera osmotic medi "

Cold and heat stress on metabalic rate in tilapia Hsh arah

Clfect of heat stress on glycogen levels in tiluapia ishrerab,

Estimation ol Acetvlcholinesterase activity

Estimation of phosphorylase activity.

Adrenalin and insulin induced changes in blood glucose levels in rat/imice.
Kymographic recordings of twitch. tetanus and fatiguc.

Cstimation of Hb. ESRYBlood clotting time and bleeding time.

Cell fragility.

Submission of assisnment on: Ruminant and non-ruminant digestion. Absorption and
post ahsorptive states and their regulation in mammals. Respiration — Cascade of oxygen
transport Lo tissues at high altitude. Osmotic problems in aquatic and terrestrial animals.
Rennin-angiotensin system and hormonal regulation - ADH and aldosterone. purine
cyele. torpor. hibernation and gestivation. Types of neurons and glial cells. Svnaptic

rransmission  and  Newrotransmifters.  Reeeptor mrechanism.  photoreception  and
phonoreception in mammals. [ adocrine olands ol invertebrates. Biochemistry&
significance of Tuminescence, Mress-homine aud the sympathetic nervous system in
sSlress.

| To be submitted at the time of Examination= 10 Narks|

Suggested Books
| Principles of Animal Physiology by D.W. Waoad.

2. Principles of Animal Physiology by Gordaon.

= s

A

Animal Physiology-Adaptations and environment by Schimidt-Nielson.
Principles of Animal Physiology by Wilson. -
Text Book of Medical Physiology by Guyton.

6. General and Comparative Animal Physiology by William !oar.

7. Comparative Animal Physiology by Florey

oo

9. Human Physiology by Vander,

Comparative Animal Physiology by [0 Prosser.

Mahatma Gandhi University. Malgonda (Telangana State

(Te
Or. NAGESWARA RAD AM2 NEHI

ovicolc, Lat " apar 2 ol of Zoolsay
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M Sc Zoology CBCS syllabus w e f 2023-24 ALY

MAHATMA GANDHI UNIVERSTTY. NALGONDA
MLSe 2001 OGY . Semester-11
CORE PAPER-111: Molecular Geneties and Developmental Biology

UNIT I - Introduction to Geneties 15 Hrs
|1 Mendelism. Mendelian inheritance: Moditication of Mendelian inheritance.
|.2Linkage studies. crossing over and extrachromosomal inheritance. multiple alleles,
blood group antigens.
| 3Chromosome structure (Prokarvote and Fukarvote): Identification. karyotype.
I 4Genetic disorders — Chromosomal disorders: polygenic disorders: Cnvironmental
disorders.
|.5Bacterial genetics — Transformation. transduction. conjugation. viral lytic and

lysogenic evele.

UNIT 1 - Moleeular Geneties IS Hrs
3 1 Introduction of DNA technology — Restriction endonucleases. methods of ligation
DNA ligases. ligation of the fragment with cohiesive and biont ends,
23 Features of vectors — Cosmids. plasmids and shuttle vector with one example
representing each class construction and characterization of new cloning vectors.
2.3 Applied molecular biology — DNA - scquences Maxam and Gilbert methods.

Sanger’s method. Application of recombinant DNA technology concerning the
example of Insulin. Somatostatin, and interferon. DNA [tngerprinting and its

applications: Human Genome project.

2.4 Cloning strategies — Shotgun cloning. construction of gene libraries. genomic

library and DNA library.

2.5Hyhbridization techniques — Southern blot. Northern blot. R-loop mapping methods.

In-situ hvbridization.

UNTT T = Overview of Developmental Biology 15 Hrs

3.1 Scope and importance of developmental biologey

3.2 Gametogenesis:  Spermatogenesis, ovenesis.  vitellogenesis and chemo

ditferentiation.

3.3 Fertilization. parthenogenesis and its signilivance.
3.4 Types of cleavage. mechanism of cleavige. chemical changes during eleavage. ;
3.5 Role of eyvtoplasm  and nucleus  during  carly  development: Maorphogenetic &
movements. Presumptive arcas and fate maps. Qﬁa;’m&_’n‘{'.‘rn. EBOS in Zool
mMahatma Gandati, Univers)
UNIT IV — Organogenesis ' 15 1rs NALGONDA-508 54, (T.¢

41 Gastrulation. metabolic cvents during  gastrulation and  rudimentary  organs

formation.
4.2 Concept of organizers and inducers: neural tubule formation.

4.3 Organogenesis: limb. central nervous system. heart, Kidney and eve,
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M.Sc. Zoology CBCS syllabus w.e f. 2023-24 ALY

4.4 Role of hormones in metamorphosis of insects ;md frog: regeneration in Cnidaria.
Echinodermata, Amphibia (limb and  tml regene ration). and Reptiles (Tail
regeneration).

4.5Teratogenesis—  Genetic  and  environmental: Developmental  mechanisms — of

teratogenesis: Senescence.

PRACTICALS
1. Karyolvping ol human chromosames

lsolation and estimation of PN A N tissues

d 1J

[solation and estimation of RNA i Hissues.
Estimation of RNA, DNA in tissues.
5. Estimation of soluble and structural proteins in chick embrya {any two durations)-24hrs.
48hrs. 72hrs & 96 hrs.
6. Estimation of SDH activity in chick embryo (any two durations)-24hrs. 48hrs. 72hrs &
Yohrs.
7. Estimation of LDH activity in chick embryo (any two durations)-24hrs. 48hrs. 72hrs &
96hrs.
8. Estimation of calcium in egg shell by EDTA method (any two durations)-24hrs. 48hrs.
72hrs & 96hrs
9 ldentification of chick embryo developmental stages (any two durations)-24hrs. 48hrs.72hrs
& UBhrs
10, Study of cleavage patterns in Lymnaca.
11 Submission of assienment on: Linkage: Crossing over: Multiple alleles: Blood group

o

antigens:
Bacterial  transformation.  transduction. conjugation  (only  diagrams): v bridization
Lechnigues
Southern blot. Northern blot and Western blot: Features of vectors - € osmids. plasmids and
shuttle vector: DNA fingerprinting and its application: Gametogenesis (spermatogenesis &
oogenesis): Fertilization and its signilicance: Parthenogenesis and its  significance:
& lt.d\d“L Ly pest
Presumptive arcas and fate maps: Concept of organisers and inducers: Role of hormones in

the _
metamorphosis ol frog: Regeneration in Amphibia (limb and tail regeneration).
| To be submitted at the time of Examination - 10 Marks]| ; '
1]
O i
n:" -~ i ¥
girpers' A

Sugpested Books : =

1. General genetics by Winchester.

2. Molecular Biology of gene by Watson etal. Vol & 1L
3. Genetics by Strickberger.

4. Molecular Biology by Friefielder.

3. Geneties by P.K. Gupta.

6. Genes by Lewis.
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M.Sc Zoology CBCS syllabus w.e.t 2023-24 AY

7. General genetics by S. R. B. Owen.

8. Cell and molecular biology by De Robertis and De
9
10, Molecular biology by H. D. Kumar

Pl Biochemistry and molecular biology by AW H. 1111

12 Text book of molecular hiology by KOS, Sustny el

I 3.Developmental Biology - patterns. problems and p

4. Principles of Animal Developmental Biology by S (7 Gocel
15, Introduction to embryvology by Balinsky,
16. Developmental Biology S. Gilbert.
7. Evolution. by Savage,
I8, Process ot arganic evolution by Stebbings
19, Evolution of vertebrates by Colbert
20. Developmental Biology by Berrvl.
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. Molecular cell biology by Darncell. Lodish and Baltimare (Scientific American books)
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M Sc Zoology CBCS syllabus wee f. 2023-24 A.Y

MAHATMA GANDHI UNIVERSITY NALGONDA
M.Se. ZOOLOGY . Semester-1
CORE PAPER-IV Evolution and Functional Anatonny ol Vertehrates [EFAV]

UNIT 1- Evolution of Life 15 Hrs l'

I Developments in Evolutionary Biology- Pre- Darwinian concepts. [)m\\lnl%m and Nco-
Darwinism.
1.2, Natural selection and adaptation: Mutation-its types. mutation rates. variation- gene
mixing mechanisms.
1.3. Genetic drift: Speciation-Reproductive isolation (Pre-zyveotic and Post-zygotic
of speciation (Allopatric. parapatric and sympatric speciation).

| 4 Patterns of evolution — scquential. divergent. convergent. aradual, punctuated.

monophy letic. poly phy letic and paraphy letic

). Modes

1.3, Origin and evolution ol primates and human: I yolutionars significance of Bipedalism m

no human and human primates.

UNIT 11 — Evolution of Vertebrates IR TES
2.1 Evolution of Agnathans- a) Lxtinet (conodonts. ostracoderms. and pter
and living b) Extant (m Ninoidea and Petromy zontiformes)

> Evolution of Gnathostomes- a) Placadermi and by Chondrichthes
a) Acanthodii and b) osteichthyes (Actinopterygii and

aspidomorphi)

2.2
2.3 Evolution of Teleostomi-
Sarcoptervgii)

2.4 Evolution ol
(Urodela. Anura and Apoda)

23 Evolution of Amniotes- a)} Reptilia (Mesozoic and

* Tetrapads- a) Labyrinthodonts h) Lepospondyls and Lissamphibia

living reptiles). b] Aves

(palcognathae and neognathae and ) SrctoaY
¢) Mammalia (prototheria and thermiforms), ._‘;}_an i & J-;\f
eSO B e T )
CrEiPe” mard™e M (1.89
UNIT 1T = Functional Anatomy . IR Eais e,},;-"P-ﬁuﬁilgﬁ-flﬁ'\-
3.1 Integumentary system = Integument and its derivatives \“'J\"'GO‘
3.2 Cranial Skeletal system —a) Basic plan ol skull: By Temporal fossae -its fanctions: ¢) Jaw
suspension and its types.
3.3 Post-cranial skeletal system- a) Axial skeleton b \ppendicular skeleton: ¢) Joints (Axial
and appendicular and their types).
34 Digestive system in Aves and Mammals- components and function: Dentition in
mammals.
3.5 Respiratory system in vertebrates(Fishes to Vammals)- Gills. lungs  and other respiratory
structures.
UNIT IV = Functional Anatomy-1I 13 Hrs.
4.1 Excretory system in vertebrates (Fishes to Mimme s)-Kidney and m structure: Mode of
excretion.
4.2 Nervous system 1 overtebrates (Fishes 1o Mammals) - Brain, spinal cord and Peripheral

Nerves.
X \\ \4.1’ 3 b -‘ﬂ s
..-Q:\J\J_{‘\//\.,”\ | -~ .
\g\f‘_'_'_f ‘\ — : Mahalma Gandhi Univer LE\ ;gq\:]e{} f* =hr“1 % E\l"‘to s
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M.5Sc. Zoology CBCS syllabus w.e.f. 2023-24 A Y

4.3 Eve in vertebrates (Aves and Mammuls)- Structure and function in differem classes.
4.4 Amniotic ege — structure and its evolutionary s

4.5 Evolutionary significance of internal fertilization: Placenta and its Iy pes.

PRACTICALS : .
[ Specimen Studies- Salient characteristics. identification and classiticationof representative
Lypes of vertebrate groups from Pisces. Amphibic® Reptilia. Aves and Mammalia
3. Colleetion and preparation ol slides of scales of fishes,
B Dissections —

4. Minor — a) Weberian ossicles o Labeo. and b) Respiratory trees of

Clarius.
8. Major - a) Cranial nerves of Labeo (V. VI IX & X cranial ner es).
6 Submission of assignment on: Diagrammatic Fepresentation wiih labelling of 1)

Iheories of Evolution: 2) Tvpes of speciation: 3 Fyolution of primates; 4) Evolution
ol human: ) Adaptive radiation in amphibrans. reptiles, birds and mammals: 6)
[ntegument and its derivatives: 7) Types of axial and appendicular joints: &) Sense
organs- a) kye in

vertebrates: b) Ear in Tetrapods: 9) Structure o Brain. nervous system. respiratory
system, digestive system. and excretary svstems in fishes to mammals: 10} Different
types of skulls hasing on temporat Tossae: 11 Structure of amniotic coe: [2) Placenta
and different tvpes of the placenta. (16 be submitied at the time of practical
examination- 10 Marks)

Suggested Books

I. Evolution of Vertebrates by E.H. Colbert

2. Evolutionary Biology by MitkofT

3. Organic Evolution by Veer Bala Rastoyi

4. Vertebrates - Comparative Anatomy. Funetion & volinion (§th Fd ) hy K. V. Kardong

]

- Life of Vertebrates by 1.7 Young

0. A Textbook of Zoalogy Vol. 1 by Parker and Haswell (e jsed by Mearshall)
7. Vertebrate Body by AS, Romer

8. Chordates by Alexander

9. Comparative Vertebrate Anatomy by Hyman

. Vertebrate Structure and Function by Watermum

UL Comparative Anatomy by Kent

|2, Vertebrates by R.L. Kotpal

13. Chordate Zoology . L. Jordan & P S. Verma {
I4. Vertebrate Zoology & Evolution - Yaday B. N, & D). Kumar EL

0
Olajrperson' idh'i ynivers

Ga

pahatma 254.

'inGONDA-502
\;_-,“-‘f\f.'-

Mahal.'lr‘.a@;{:ma‘rlﬁ-‘[-j Y

NN

Ny ~ aay
i WY



L1 Sc. Zeoiogy CBCS syllabus we f 2023-24 AY

MAHATMA GANDIHI UNIVERSITY, NALGONDA

M.Sc. Zoology, Semester = 11
CORE PAPER-L: Systems Bioloey [SMB]| {

UNIT 1 - Introduction to Systems Biology 15Hrs

1.1 History. concepl. prospects and applications of systems hiology.

1.2 Molecules to Organisms - Biomolecules. cell. Gssue. organ and organisms.
1 3 Basic concepts of systems approach 1o hiology _

| 4 Basic concepts of models and modetling. model hehayviour ¢lassiticanon.

1 5 Basie coneepls of networks: TVpes ol netnorks.

—

INIT 11 - Systems Approach : {5 s
1 Mammalian biological clocks. neuronal and humeral petw ork mechanism.

-2

I I

2 2 Biochemical setworks and metabolic cycles - Kreb's evele. Electron ransport System.
3 SQustainahle pest and disease management - Quantitative and qualitative models.
4 Apoptosis — Molecular modelling. '

2.5 Him'cmcdiﬂlinn-- [Hydrocarbon hioremediation. radionuchide biotransformation. metals

Bio-immobilization.

UNIT 111 - Predictive Modelling. 15 Hrs

3.1 Continuous population models for single species.

3.2 Insect outbreak model - Apériodic Dy namics.

3.3 Predictive ecology. game theory population models. predator-pres model.

3.4 Kinetic models of the biochenical system - Metabolic control analvsis,

3.5 Data formats. <imulation technigques. modelling tools

UNIT 1V - Systems Biology Applications ' 15 s

4 1 Networks in the nervous gysten: Integrative sy naptic mechanism of the neural networks.
A4 2 Caenorhabditis elegans model system f(or neurotoxicity.

4.3 Endobiogeny: An approach 1o systems hiology. host-parasite interaction.

4 4 Fvolutionary systems biology: approach 1o malecular phylogeny.

4.5 Nunoparticles n biological systems - Characterization and applications.

i §
OS> ! T
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M.Sc. Zoology CBCS syllabus w.e.f. 2023-24 A Y.

PRACTICALS

I Live-cell imaging through a fluorescent microscope. [B3A]
2. BEstimation of predator-prey relationship using larvivorous [ish, SIANS
3 Temperature-dependent enzyvmatic activity in metabolites

4.1n silico phylogenetic analvsis

S Neurotransmitters- delined systems,

6. Lstimation of parasitic load in infected fish/ chicken 4

7. Bioassay of neurotoxicity,

o0

- Estimation of population growth under different environmental conditions.

9 Protein expression profiling using 2D electrophoresis.

10.Submission of assignment on: Types of networks in systems biology: Biochemical networks and
metabolism (Kreb's cvele & electron transport) cveles: Mechanism ur apoptosis :Insect outbreak.
Bioremediation techniques: Predictive > ecology - predator. prey model: Caenorhabditis elegans model
system lor neurotoxicity; N: anoparticles in biological svstems & their applications.[To be submitted at
the time of Practical Examination - 10 M larks|

Suggeested Books

Lo An Introduction 1o Systems Biology: Desien Principles off Biological Cireuits by Uri
Alon

2oSystems biology s A Text book by Fdda Klipp.

3. Mathematical Biologv: An introduction by Murray |1

4. An Introduction to Mathematical Biology by Linda JS Allen.

5. Introduction to Systems Biology by Sangdun Choi.

6. Life: An Introduction to Complex Svstems Biology. by Kancko Kunihiko.

7. Systems biology. by Robert A, Meyer.

8. Systems biology: Principles methods and concepts by A. K. Konopka.

. Systems biology: The challenges of complexity by Shivctada Nakashini.

O

10. A Model of Development of a Spontancous Outbreak of an Insect with Aperiodie Dynamics by A,
u. Perevaryukha. Entomological Review. 2015, Vaol. 95, No. 3. pp. 397-403.
i

' z
gos IN =¥ .y,
airP“"Og dHU‘;:ag; 5.
wahatm 50872
GQN.

~nl0 W

5 Qe .
y NS £ -
;-__ -_“_ ) RP\ U]’—"\q ‘\!\"LFKNCH
"” P } Mahatma Gandﬁi‘uqq‘fe(ﬁ t?\}*'g?g?c‘mqa—ﬂﬁt:naéna SJ'.;\W}H«\




M Sc. Zoology CBCS syllabus w.e.f 2023-24 ALY

MAHATMA GANDHI UNIVERSITY, NALGONDA

M.Se. Zoology, Semester — 11
CORE PAPER-11: Rescarch Mcthodology [RM|

UNIT I - Research Design and Method 15 Hrs.

i 1 Research - definition. importance and application: Types - basic and ;1pplicdl research: Fssential
steps in research

| 3 General methods in biological rescarch = 1) Natural absen ation. 2) Field study. and
3) experimentations: Purpose Statement - detimtion and significance,

1.3 Experimental design - Basic principles & research hypotheses: Iy pes of experimental design - 1)
One Group & Two-group design. I} Matched pair dat analysis.
3y Factorial desien & 4) Randomized block desian.

1.4 Sampling method - Concept of population and sample: Sampling (random sampling and non-random
sampling): Variables (random. independent and interyening variables).

1.5 Data collections: Methods for primary data (observation. interview. questionnaire methods. and

experiments) & secondary data (scientific journals. hooks. reports. databases).

UNIT 11 - Computers in Research & Concepts of Probability and Hypothesis 15 Hrs.

2 1 Computers and their applications in biolagy: Word Processing —Introduction 1o MS Word.
tvpe setting. formatting, creating tables. inserting resources. and managing
references

2.2, Data Processing - Introduction to MS Exeel. formattine. data management. and

Uinderstanding Formulas and data analysis ol A
2.3 Probability distribution - Delinition & [yvpes. Propertics and applications of 1) Normaul _ri'_:ﬁ_:
Distribution. 2) Binomial distribution. and 3) Poisson distribution, H’\ f
7.4 Statistical Inference. Statistical Model & Fstimation: T pothesis - types (null :i { \“—‘;\\frﬁ‘
hypothesis. alternate Hypothesis): Basic approach to hypothesis testing: Hypothesis u ?-an)\ 53
testing (one-tailed &two-tailed hvpothesis tests): Test of significance. .PQ(_{&V?%‘U
2.4 Typel & Type Il errors in hypothesis testing: Level of significance: Sample size \d‘(_,_&?r;:";
estimation: Use of different statistical estimations depending on the type of data. %Y ,;C‘Q\C"j
&
UNIT 111 - Inferential Statistical Tools in Research 15 Hrs. :

3.1 Single sample tests - 7 test. Standard crror of the mean. One-tailed and Two-tailed Z test and

interpretation.

32 Student™s test basic coneepts: 1) Paired two sample Tor means. O} Two-Sample  assuming equal
variances. & 3) Two-Sample assuming unequal sarinees.
3.3 ANOVA 1) One-wav. and 2) Two-way ANOVA,

fad

4 Chi-square test - Concept and application of 1} Goodness of Fit and 2y lest for independence,

3.5 Correlation and regression - Concepts and then applications




" 1.5c. Zoology CBCS syllabus w.ef 2023-24 AY

UNIT IV - Reporting Research 15 Hrs.
41 Literature collection - Need, revies  process. consulting source material. hterature citation
Components of research report - [ext. tables. (ipures. bibliography.

pl'{\_".un:l reporls. rescarch papers.

v rights, patent and  praditional knowledge anc

%)

Writing of dissertations. project proposals.
4.3 Intellectual Property Rights - Bio prracy. e
plagiarism. )
4.4 Laboratory safety - Biohazardous agents. bosately levels. lab acquired infections. other hazards
Good Laboratory Practices.
45 Animal model systems: animal ethics- animal weltare guidelines for care and use ol animals.

PRACTICALS
1. Preparation of charts (Frequency grapl
Calculation of Mean and Srandard Deviation.

1s. Scatter plots. Pic charts) using MS Excel.
and preparation of the graph depicting mean and

Standard deviation using MS Excel.

Lad

Calculation of descripuve statistics of data in MS Excel.
or means using MS Excel.

+

Caleulation of t-test for paired two samples |

L

6. Caleulation of correlation for bivariate data using MS Lxeel.
MS el

7 Caleulation of regression for bivariate data using -
¢ Caleulation of two-fuctor ANOVA using Mt

g Caleulation of one-factor ANOVA using MS Tixeel
Lxcel

9 [iterature review using online resources.

10. Preparation and documentation of research publication dissertation.

11. Preparation of MS PowerPoint presentation on a topic of vour choice.

1) Experimental design - Basic princip!

lary data: 4) Graphical representation o

bility distribution- Delinition &

12, Submission of assignment on: ¢s. hypotheses:2) Random an

nonzrandom sampling: 3) Data collection - primary & sccont
data Column or Bar chart, Line chart. Scatter ¢chart. & Pie chart;3) Proba
‘distribution. b) Binonmial distribution, and c) Poisso:

Types; 6) Properties and applications of a) Normal
hesis: 8) Student T-test: 9) Chi

distribution: 7) Statistical hypothesis - null hypothesis & alternate hypot

square lest:
101 One way & Two way AN WA:

1) Literature coliection - sources: 1.2) Puper

Dissertation writ Plagiarism tools: 14 Ehical considerauions in Animal & human experimentation:

15) Good laboratory Practices.

|'To be submitted al the time of Fxamination 10 Marks|
Suggeested Books: t i
32 ".’"".O
BOS N &

3 b esde N - . B ali rgon' LI t gl S
1 Biostatistics by N. Gurumani. : ﬁiﬁfm Ganon Jl—;b’i’
7. Research Methodology by N.Gurumani. NAL oNDA'S‘)E’ e
3,

Research Methodology by R.C.Kothari.
4 Rescarch Methodology- A step by Step Guide by Ranjith Kumar.
5. Practical Statistics using Microsoft Excel by DibvojyotiBhattacharjee.

6. Next-generation Fxcel by 1 N Gottlieb. ) N
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7. Research design: Qualitative, quantitative. and mixed m

Tohn W.Creswell.
8. Fundamental of Research M

9 Introduction to Research Methods by Catherine Dawson.
10. Research Methods and Statistics by Shern | Jackson.

cAN

7 pudl-JUl

cthods approaches (47 ed ] by

Tethodology and Statistics by Yogesh kumar Singh.

* Mahatma GandhiU nivrding: N lghdd 4y femidansblateC HI
Assistant Professor
tment of Zoology
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Semester HT & Semester TV

[he candidate has to choose one out of two clective papers for Elective-TLand 11 ofjered as paper — 1 and
daper -1V in semester-LHTand semester-1V. "

The candidate will have a project in semester IV,
MAHATMA GANDHI UNIVERSITY, NALGONDA

M.Sc. Zoalogy, Semester — 11
Elective TA
Paper I - Comparative Animal Physiology - 1 (CAP-1)

UNIT I — Comparative Aspects of Digestion and Respiration

1.1 Scope. principles and validity of comparative approach Lo p Whvsiology.
Lt

15 Hrs

2 Origin of nutritive types - special dietar requirements (amino acids and vitamins)
Feed and feeding mechanisms. comparative physiology of digestive enzymes
1.3 Comparative aspeets of carbohydrate pathways - Gilyeolysis and cluconeagenesis
pathways; neural and hormonal regulation ol digestion
1.4 Uptake of oxygen and factors influencing

modifying agents.

¢ Oxyeen consumption by an ntact animal.

1.5 Respiratory pigments in different phylogenic groups. Genes with reference to
hemoglobin. Regulation of Respiration.

UNIT 1l = Osmoregulation, Exeretion and Thermoregulation

15 Hrs
3.1 Problem of osmoregulation and biolagical responses in different environments
3.2 Comparative aspect of osmoregulation in different animal groups.
3 Excretory oreans and general mechanisms of excretion in various animal groups.
3. 4 Freezing. winter hardening. lethal limits and resistance adaptation: Behavioural and
Locomotory adaptations: Heat regulation - Physical and hemical.
3.5 Temperature regulation in homeotherms: Neural mechanism ol thermorcgulation,
UNIT T - Deranged metabolism and disorders 15 Hrs
4.1 Ellects of colonic bacterial flora (benelicial and harmiul ¢ffeety: Lactose intolerance. GERD. 100
4.2 Liver cirrhosis and its causative agents: Faty liver. ~o i 'LDO(\
4.3 Chronic obstructive pulmonary discase — Asthma. sleep apnoca. and Snorny YoM sk;\:_..\_\_‘ai"?"""“}‘;'_<_
4.4 Electrolvte imbalance - Acidosis. alkalosis: Dialysis. (j’\d\mi; awipe.'f‘f*' )
4.5 Heatstroke: thirst and its physiological mechanism. ' 9‘“9 HDF

Manhatma Gandh Laivefsify CREB YR e S0 8o SIAAN CH
; A mram Professor
Qi I e ".'hpf C‘r Z?O'Og\t
srad-500 007.
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PRACTICALS
1. Estimation ol levels of lactic acid and free amino acids levels,
2. Effect of Heterosmotic media on blood chlorides in um one animal- ¢rustacean/fish
3. Ettect of acclimatization to hetere osmotic media on SDEL LDH i gills and muscle tissue of
Crustacean/lish. i
4. Effect of starvation on glycogen levels i fish/crub
Effect of starvation on t

ree amino acids in liver and muscles of fish/crab.

h

6. Starvation induced changes in aminotransferases in 1ish/crab.

Starvation induced changes in excretory products in fish,

8. Acclimatization to cold and high temp in fish/crab and its cfieet on OXygen consumption.

9. Effect of thyroid and anti-thyroid agents on oxyeen consumption in fish.

10 Submission of assignment on: Comparative aspects ol carbohydrate pathways:
Comparative aspects of metabalic pathways: Respiratony proments in different phvlogenic
Groups: Nitrogen exeretion patiern as in dillerent animal groups: I'reezing: Winter
wrdening: GERD

[to be submitted at the time of Practical Examination — 10 niarks|

Suggested Books _ -

L. Comp. Amimal Physiology by Ladd Prosser (Publ. W. B Saunders. Philudelphia),

2. Comp. Animal Physiology by William Hoar. (Pub. [ F 15 13H).

3. Animal Physiology — Adaption and function By F. Reed [Hainswoth (Publ. by Addison — Wesley
Publ. Company, California).

4.Animal Physiology by Kent Schmidt Nielson (Publ.E.E.11BH).

S.Animal Physiology and adaptation by David Gordaon.

6. Animal Physiology by Wilson.

7. Concise medical Physiology by SujitK.chaudar,

8. Textbook of'medical Physiology by Arthur (\}u:x Lo

Dr. NAGE

Wil Mahatma Gandhi Universi
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M ~- Zoology CBCS syllabus w.e.f. 2023-24 A.Y.

MAHATMA GANDHI UNIVERSITY, NALGONDA

M.Sc. Zoology, Semester — 1L Elective - 1B
Paper HI - Medical Entomology - 1 [ME-1]

15hrs

UNIT | = Overview of Entomology

1.1

1.2

1.3

i)

Significance of Insects and Arthropods: Importance aof insects to human society; Ecological role of
insects in ecosystems; Success factors for insects - Adaptations and evolution
Classification of insects and Arthropods: Insect diversity and classification: Medically important
arthropods;
Morphological differences in Insects, Arachnids, and Acari
insect Morphology: Exoskeleton and its functions: Head, Tharax, and Abdomen (Structural
variations)
14 Insect Physiology - 1: Digestive system, Excretory systemand Respiratory system
Insect Physiology - 2:Circulatary system, Nervous system, Reproductive system and Endocrine
system

15hrs

UNIT Il = Medically Important Arthropods and Insect Ecology

2.1

2.2
2.3

2.4

2.5

Biology and life cycle of Culicidae” and Phiebotomidae: Anopheles, Aedes and Culexspecies;
Sandflies
Biology and life cycle of other medically important arthropods: Tsetse Flies; Fleas; Ticks and Mites
Impact of climate change on vector distribution; Altered habitat suitability for disease vectors;
Mitigation Strategies '
Insect Ecology - 1: Ecological Hierarchy (Individuals to Feosystems); Trophic relationships and food
webs in insect communities
Insect Ecology -2; Factors affecting insect population fluctuations; Density-dependent and Density-
independent regulation; Insect behavior [Mating systems and dispersion)

15hrs

UNIT Il = Community Ecology and Disease Vectors

3.4

33

3.4

3:5

Community Ecology: Classes of interaction; Predation (Insect predators and their impact);
Competition (Resource utilization and Niche differentiation); Mutualism and Commensalism
(Symbietic relationships in insect communities)

Consequences of interaction and community structure. Keystone species and ecological
significance; Measures of diversity; Ecological succession and insect community dynamics

insect Behavior: Dispersal behavior (Migration and Colonization); Mating Behaviar (Courtship,
Mate selection, and Reproductive success); Social Behavior (insect societies and Cooperative
strategies) '

Disease Vectors - 1:Bacterial Pathogens (Yersinia pestis and Rickettsiae); Arboviruses - Flaviviruses
(DENV, JEV, TBEV) and Alphaviruses (CHIKV]: Vector-Pathogen interactions and Transmissian
dvnamics '

Discase Vectors-?2 & Venomous arthropods:Protozoan Parasites (Plasmodium, Leishmania, and
Trypanosoma); Helminth infections (Wuchereriabancroftt and Onchocerca volvulus): Venomous
Arthropods (Bees, Wasps, Ants, Spiders, Scorpions, and their impact)

™A g T gt
A K N P
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(T wehema Gonfly YR SIRARA RAD RRANCHI
_ Assistant Professer v
i Ecotoxicology Lab, Department of Zoology
Osmania University, Hyderabad-500 007.

) AL Nk
T:|:.1;,3-_1-"‘3 Jidie



M.Sc Zoology CBCS sylizbus w.e.f, 2023-2a A Y

PRACTICALS

1 Insect collection and preservation of medically important insects.

2 Collection and identification of medically important insects, ticks, mites - up to genus level

3 Collection and identification of venomous arthropods - up to genus level. |,

4 Identification of different mosquito breeding habitats '

5 Maintenance and study the stages of the life cycle of the mosguito.

& Preparation of permanent mounts of mosquito larval mouthparts and respiratory siphon.

7 Preparation of permanent mounts of Insect leg and antennae

8 Preparation of permanent mounts of wings of mosquito.

9 Preparation of permanent mounts of adult mosguito mouthparts.

10 Dissection of Mosquito salivary glands and Reproductlive system.

11 Study of species diversity indices: Simpson’s index, Shannon-Weiner index

12 Study of permanent slides/specimens - Plasmodium, Leishmania, Trypanosoma and Wuchereria.

13 Maintenance of Insect / venomous arthropod callection box. Note: (**Submission of Insect /
venomous arthropod collection box is must during the practical examination)

14 Submission of assignment on: Draw a well labeled external morphaology of Anopheles mosquito;

Draw a well labeled external morphology of Acdes mosquito: Draw' a well labeled external
morphology of Culex mosquito; Draw 2 well labeled lifecycle of Anopheles mosquito; Draw a well
labeled lifecycle of Aedes mosquito; Draw 2 well labeled lifecycle of Culex mosquito; Draw a well
labeled lifecycle of Sandfly; Draw a well-labelled lifecycle of Blackfly; Draw a well-labelled lifecycle
of Tsetse fly; Draw a well-labelled lifecycle of Flea. Draw a well-labelled lifecycle of Ticks and Mites,
Life cycle of Plasmodium, Life cycle of Wuchereriabancrofti. Life cycle of Leishmania.

[To be submitted at the time of Examination — § Marks]

Suggested Books

1 Biology of Disease Vectors, 2nd Ed., William C. Marquardt, 2004, Elsevier Academic Press
2 Medical and Veterinary Entomology, 2nd Ed., Gary Mullen & Lance Durden.
3 Medical Entomology: A Textbook on Public Health and Veterinary Problems Caused by

Arthropods - by Bruce Eldridge & John Edman
4 Medical Toxicolagy by Richard C. Dart. Pub: Lippincott Williams & Wilkin
5 Manual of Medical Entomology by Deane P Furman & Paul Catts.
6 Infectious Diseases of Arthropods by Goddard.
7 Medical Entomology for Students Sth edition by Mike Service.
8 General and Applied Entomology by David and Ananthakrishnan.
9 Destructive and Useful Insects by R. L. Metcalf,
10 Ecology of Insects by Martin R. Speight Pub: Wiley-Blackwell.
11 Insect Ecology: An Ecosystem Approach - by Timothy D. Schowalter 3rd Edition. Pub: Elsevier,

2011.
12 Mosquito ecology field sampling methods 3rd edition by John B.Silver Pub: Springer.

- i
Chairperson, BOS 1 200057
Mahatma Gandhi Ur i 77 -
NALGONDA-508 ' . :
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" Dr. NAGES)

Mahatma Gandhi Universily _N% 4

Osma



hM.Sc Zeology CBCS syllabus wee f. 2023-24 ALY

MAHATMA GANDHI UNIVERSITY, NALGONDA

M.Sc. Zoology, Semester — [ ELECTIVE- 1A,
PAPER-1V: Endacrinology

UNIT =I: Chemical, Neural Integration and regulation 15 Hrs
b1 Scope of endocrinology.
1.2 Concept of neurohumors and neurotransmitters.Characieristics of neural and  hormonal integration,

neuro-endocerine mechanism.

L

Hormones as chemical messengers: Regulation of harmone seeretions

™~

Concept of internal environment and homeostasis (glucose regulation)

A

Role of hormones and its metabolic complications — The role of
Adipokines. Insulin resistance. Dyslipidemia and Obesity.

UNIT —1I: Endocerine Glands, their Hormones and disorders 15 Hrs

2.1 Invertebrate endocerine system — Hormones and their functions (Coclenterata and
Annelida).
Invertebrate endocrine system - Hormones and their functions (Arthropoda and Ichinodermata),

G
wut

Pheromones — Definition, types and their functions.

2.3 Vertebrate endocrine glands — Structure. hormones and functions ol Hypothalamus and its,
secretions .

2.4 Vertebrate endocrine glands — Structure. hormones and tunctions of pituitiry. thyroid.

pardathyroid and thy mus.

i6]
L

> Vertebrate endocrine glands — Structure. hormones and tunctions of’
Adrenal, pancreas. pineal, gastro-intestinal tract and conads.
UNIT =I11: Chemistry of Hormones, Mechanism of Hormone Action and Applications 15 Hrs
3.1 Classification of hormones.
Biosynthesis and release and transport of peptide. amino acid derivatives and steroid hormones.
3.2 Membrane bound and intra cellular receptors. '

-

3.3 Mechanism of action of amino acid derivatives. peptide and steroid hormones.
3.4 Hormones in IVE. pregnancy testing. and Amniocentesis. Clinical disorders of male and
female gonads.

3.3 Applications of endocrinology in Pisciculture. Sericulture and

Apiculture, : ;
£ : oy
£ A
U i Zoo®
on BO'J Mt BN
eI h " e WL e
= ) a Ga‘-".l—‘( a o4 .J.I :
PRACTICALS: '?.'a'bnm-w"
1. In situ demonstration of endocrine glands of Rat, NALG
2. Histology slides of Endocerine glands - Pituitary. Thyroid. Parathyroid. R

Thymus. Adrenal. Pancreas, Ovary &Testis. and Uterys.

h“'-.\l S . \ I.M y "‘I o " -. - -~ ‘J;—-./' ¥
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M.Sc. Zoology CBCS syllabus w.e f 2023-24 Ay,

3. Effect of Eye Stalk ablation on Blood Glucose levels in Crabs,
4. Identification of Gonadotrophin in Human urine samples.
5. Effect of thyroxin and Thiourea (Ant] thyroid agent) on OXygen consumption in
tish
6. Elfect of Parathormone on serum caletum levels in Rat {,
7. Effect of insulin and adrenalin on blood glucose Tevels in R ’
8 Submission of assignment on: Dragram of endocrine elands: Flowehart of HCG:
Classification of hormones: Hormones us chemical messengers: Flow char
diagram of steroid. peptide hormonal biosynthesis.
[ o be submitted at the time of examination- 10 Marks|

Suggested Books

1. Comparative Endocrinology of Invertebrates by Hhighman and Hill.

2. Comparative Vertebrate ndocrinology by P.1.Bentley. Cambridge Univ.
Press.

3. General and Comparative Endocrinology by 15.J W Barrington. Ox/ord
Clarendon Press

4. Endocrinology Vol.1-3 by DeGroot L.J.et.al.

5. Text Book of Endocrine Physiology by C.R Martin, Oxford Univ, Press. New
York

0. Text Book of Endocrinology by Turner and Bangnara (\W.3.Sanders).

7. Vertebrate FEndocrinology by Mc | ladley.

8. Text Book of Comparative Endocrinology by Gorbman . and Bern H.A. John
Harley and Sous. New York.

9. Essential Endoerinology by Toenlaycock and Peter Loise Oxford Univ. Press
10. A Text Book of Medical Physiology by Arthruma ¢ Gy ton.

1. Text Book of Endocrinology by R Williams (W.B.Saunders),

| %
: | ey =
3 . b "_\ ..1,__]_':.
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e, Zoology CBCS syllabus w.e.f. 2023-24 A.Y.

MAHATMA GANDHI UNIVERSITY. N ALGOND A
M.Se. Zoology. SEMESTER - 111, Elective - 113 |
Paper I'V: Agricultural Entomology - 1 [AE-1]

UNIT I Introduction and Oil Seed pests : 15 Hrs
L1 Scope and Impaortance of Agricultural Entomology. _

1.2 Insect - outline classification and emphasis on identification of phytophagous insects.

b

Led b

Oil seed pests: Life history, hosts. nature of damage and control measures — |
L.3.1 Aphis craccivora, Bemesiatabaci.
I3

B

2 Lipaphiserysimi, Asphondviiasesame.
3 Dichocrocispunctitferalis, Luproctislunara.

i) tad

NIT I - Commercial erop pests: Life history. hosts, nature of damage and control measures 15 Hrs
A Ndaparvata lugenys Nephotettixinigropictin

2 Chrotogonusirachypierus. Atherigonancagvis.

3 Chilopartelus Spodoprerafrugiperd.

4 Sesamiainterens. Perillaperpusitia,

3 Helicoverpaarmigera, Spodopieralitura,

LT S R 5 [ N O O

UNIT 1 - Vegetable & Stored Grains pests: Life history, hosts, naturce of damage and control
measures 15 Hrs
3.1 Urentiussentis, Plusiaorichalcea, Dysdercuskoenigii, Plurellaxylostella

2 Seirtothrips dorsalis, Euzopheraperticella, Earias vitell;

3 Tanymecusindicus, Exelastisatmosa, Amsactamoorei

4 Major Stored Grain Pests - Khapra bectle. Rice weevil. Rice moth. Pulse beetle,

.5 Minor Stored Grain Pests — 1 esser arain borer. Indian meal moth, Saw-10othed beetle.

4

Lo L.

lad 1l

PRACTICALS

L. Collection. Preservation and identilications of insect pests of agricultural and stored products
importance.
2..Study of permanent slides of different parts of inscets.

3. Preparation of permanent slides of different parts ol insects and their stages ol the liteevele,
4. Study of museum specimens of agricultural importance. P
5. Rearing of pests of agricultural importance in the laboratory |
s o et _ on,
6. Dissection of the digestive system of Grasshopper or any suitable pest. G,a;rpeﬁf G
\ i
7. Dissection of the reproductive system of Grasshopper or any suitable pest. w“"*"mi@%’
. Dissection of nervous systems of Grasshopper or any suitable pest. X\L?\LGO .

el

7Y : "
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M.Sc. Zoclogy CBCS syllabus w.e.f. 2023-24 ALY

9.Submission of assignment on: General boady plan of o tvpical msect. tvpes of phytophagous insect
mouthparts. antennae. legs. wings. external genitalia. tvpes of phytophagous insects. Pests of paddy.,
wheat. sorghum, maize. pulses, Stored grain pests.

[To be submitted at the time of Examination — 10 Marks|

Suggested Books i {

1. Metcalf. C. L. & Flint. W.P: Destructive and useful insects. Their habits and control, 4th Edition.
MeGraw Hill. New York '

2. Pradhan. 8. Insect pests of Crops. National Book Trust. New Delhi,

3K, ]’ Sl'!\'l\[d\;l. A Text Book of Applied Entomaology Vol 1 & 11 Kalvan Publishers. New Delhi
4 10 S Pruthi: Text Book of Agrnicultwral Entomology  1CAR Pubhication. New Delhi,

.‘\]\\'ul AL S Agricultural Pests of India and South Last Asia. Kalvam Pubiishers. New Delhi

6 B V. David & Kumara Swamy: Elements off l_-\.onmmc Entomology

7. Pedigo. L.P. Entomology and Pest Management. Prentice-Hall. New Delhi.

[ 4]
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Sc. Zoology CBCS syllabus w.e.f. 2023-24 ALY,

MAHTATMA GANDHIE UNINVERSITY. NALGONDA

1
"

M.Se. Zoology, Semester [, 1D paper
EVOLUTIONARY BIOLOGY & POPULATION GENETICS (EBPG)

Unit I: Evolution and Natural selection: 13 hrs

Lial

Darwinian fitness. Genetic burden or load. Polvmorphism and balancing. Natural Selection;
Emergence of Non-Darwinism, Molecular clock.

1.2 Genome Evolution: i) Evolution of Multigene Family ii) Acquisition of new genes: Mechanisms and
Exon Theory: Concerted Evolution and Molecular Drive. Molecular evolution-and Phylogenetics.
1.3 Genetic varation in population (Morphological. C hmnmsomai and biochemical): Patterns and
Mechanisms of reproductive isolation: Genetic basis of Reproductive isolation
1.4 Speciation: Biological and Phylogenetic species concept: Models of Speciation: Allopatric. Parapatric
and Sympatric: Hardy-Weinberg equilibrium — Testing population samples: Assumption, Derivation.
1.3 Molecular Population geneties- concept and signilicancer Emergence ol land vertebrates: Origin and
cvolution of primates and man.
Unit I1: Mutation and Population Geneties 13 hrs
2.1 Mutant types — lethal. conditional. biochemical. Toss of function. gain of funetion. germinal verses
somatic mutants. insertional mutagenesis. Molecular basis ol Mutation,
2.2 Mutations in human. Cystric [ribrosis. Inbreeding: Measures of inbreeding, inbreeding depression,
Heterosis.
2.3 Human genetics: Pedigree analysis, lod score for linkage testing. karvotypes. genetic disorders.
2.4 Quantitave geneties: Polygenic inheritance conceptl. heritability and its . measurements. QTL
(quantitave trail loci) mapping.
2.5 Human genome project: Methodologies. Strategies and applications: Ethics and social implications.
Molecular population geneties — concept and significance.
Suggested readings: _
1. Fvolutionary Biology @ DL Futuyima
2. Evolution of vertebrates: E. H. Colbert ¢
3o Introduction to Fvalution: PoA - Noody i o j.f(j-.(ﬁ{)gy
4. Lvolution: Strickberger n pli> ';L;\_:ugf'%“‘-“"
5. Evolution and the diversity ol Tife: 15 Maver Qﬂmasg@and‘f“ ep 5
6. Genes & Fvolution: Jha ' mhﬁm‘ NQA-‘JQ‘B?'“
7. Evolution & Genetics: Merrel NP\LC’O
8. Evolutionary Genetics: M. Smyth
9. Molecular Evolution: Li & Graur

10. Species Evolution: Max King
L. Organie Evolution: V. B. Rastogi
12. Molecular Evolution: A Phylogenetic Approach: Blackwell Science L Ld (2nd Reprint, 2001,

Principles of Genetics. (5th ed.). Tata McGraw-till. Publ. Co. Stearns. S. C. & H(‘IIC%]\Schl R_ l
(2003).

b
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14. Karp. G. (2008). Cell and Molecular Biology: Concepts and experiments. Sth edn., John Wiley
15. Clark. D. P. (2005). Molecular Biologv. Elsevier, '
16. Cooper. G. M. (2004). The Cell. 3rd edn. ASM Press.

MAHATMA GANDHI UNIVERSITY, NALGONDA

M.Sce. Zoology Semester TV .
Core Paper - 1: Anima] Biotechnaology

—

INIT =I: Introduction and Animal Improvement 15 Hrs

A Introduction to biotechnology - scope. Importance and i applications.
I.2 Mammalian reproductive systems and gametogenesis

L3 In vitro fertilization and embryo transfer: [CSI. and sperin sexing

L4 Cryopreservation. cryvoprotection and gamete banking,

'..j i

Biotechnology in improvement of livestoek herds and breeding selected traits,

UNIT - 1I: In vitro culture of cells and tissues IS Hrs

2.1 Cell culture - Equipment and materials for cell culture technology. the principle of sterile
techniques and cell propagation. primary and established ¢¢ll Jine cultures,

2.2 Mammalian cell lines & their characteristics,.

2.3 Basic technigues of mammalian cell culture in vino, di_\;:ggruguting of tissue and primary culture.
maintenance of cell culture. und cell separation

24 Tissue culture svstem - col] tissue fragment. organ and cmbryo cultures. merits and demerits.

2.5 Scaling-up of animal cell culture, cell synehronization. und cell eloning. micromanipulation. and
~cell transformation,

UNIT —H1: Production of recombinant organisms and transegenie animals 15 Hrs

3.1 Cloning of mammals. ,

3.2 Transgenic animals: creation ol transgenic mice. retroviral vector method..
Microinjection. embrvonic stem cell method - short gun. clectroporation. lipolection.
microinjection.

%

3.3 Production of other transgenice animals — cattle. sheep. pies and fish.

Led

4 Large scale culture and production from genctically engineered animal cell culture.

3.5 Large scale culture and production from recombinant microorganisms —Downstream processing,

UNIT -1V: Applications of Biotechnology 15 Hrs

4.1 Medicul biotechnology — Application of RI7] P n forensic science, Hybridoma technology and
production of monoclonal antibodies,

4.2 Environmental Biotechnology - Bioassay. biosensors in v toxicological sereening: Bioleaching

of metals by microoreanisms: Bio absorption of metals by hacteria, f ;
: - ' V . onaloGY

4.3 Insecticide development — biopesteide: Bacitlis thuringicnsis — mode of action ol toxin. toxin > et TOOWHY
p ] \ g in =

gene isolation and engineering of B thurineionsis,

4.4 Biotechnology ol aquaculture - sex reversal in fish and sterile fish eulture. umghatma '598715*--"
4.5 Use of animals as bioreactors: Knock out mode] svstems and their ;z[ilit_\. ' INP«,LGO“ R
; /'. - L o Ak
.-‘-"‘\ { W . t s @‘ \ B RN " y
S & Nhs . . Dir MNAMLTOWNAD A DAL ARAR
= Mahatma Gandhi Uni&e’ﬁsnﬁ%‘aﬁ?oS&éL{Ci‘g}:ﬁn?n?rglé?EMHNCH‘ i
b Assistant Professor :
Ecotoxicology Lab, Department of Zooloqy
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PRACTICALS (
1. Preparation of culture media:
a) Bacteria: b) Animal cells

2 Methods of cultivating Bacteria and Animal cells.
3. Isolation and characterization of microbes useful in fermentation.
4. Staining Techniques for microbes:
b) Gram's staining: b) Spore & Capsule staining:
¢) Acid-fast stain; d) fungal stains
5. Determination of microbial Growth Curve.

6: Antibiotic sensitivity test.

7. Yield estimation in fermentations products:
¢) Aspergillus piger-citric acid: by Lacrobaciflis -~ Laclic acid from curd: and
o Saccharonneees cerevisive (Yeast) Aleohol

& Microbial evaluation of stored foods trom plantanimal origin for contaminantstoxins

~

), Visit to Quality Control Labs.

10. Submission of assignment on: In vitro fertilization and embryo ranster: 1CSIL sperm sexing
Cryopreservation. cryoprotection. Primary and established cell line cultures. Scaling-up of animal cel
culture. cell synchronization, cell transformation. Transgenesis - methods involved transgenicanimals: she
gun. electroporation. lipofection, microinjection and embryonic stem cell method. Production of transgent
animals. cattle. sheep. pig and fish. Application of RIFLP in forensic science. Hybridoma technology
Bioleaching of metals by bacteria. Bio pesticides - Bacillus thuringiensis. mode of action of toxin, toxi
oene. Sex reversal in [ish - isolation of enginecring of Bt. Use of animals as bioreactors,

[To he submitted at the time of Examination - 10 Marks]

Suggested Books
1 Culture of Animal Cells, R, lanFreshney. Wiley [iss,
3 Animal Cell culture - Practical Approach - Ed. John R W Masters. Oxford

3. Animal Cell Biotechnology. 1990 - Speir. RE and Gritlinh. 113 \cademic Press.

4. Molecular Biotechnolowy - Glick &Pasternock,
3. Gene manipulation - Old & Primrose.
6. Biotechnology - S. Mitra. f oy
) i a0 Lok 2
~C 1[1 Lt ,'._
B‘L/.:‘ v it x4 ]
M e L I
gmime‘ 52 ‘G' and Vg
Mi“’““z ONDA-E0E
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MAHATMA GANDHI UNIVERSITY. NALGOND A

ML.Sce. Zoology. Semester- 1V
Core Paper- 11: FISH BIOLOGY

Unit — I: Introduction and Diversity of Fishes 15 Hrs.

L.1. Introduction. general characteristics. evolutionary succession and fossil history of fishes.

1.2. The carly evolution of fishes: Chondrichthian fishes - Sharks. Skates and R ays.

I.3. Characterization and classification of® Ostracoderms. placoderms. acanthodians. holocephali, and

elasmobranchs.

1.4, Characterization and classification of cyelostomes. sarcopterygii. dipnoi. and actimopterygii.

[.5. Integumentary system - basic structure of skin. dermal and ¢ pidermal pigments. fins. and scales.

Unit — I1: Fishes habits and habitats 15 Hrs.

2.1. Buoyancy - Dynamic lift and static lift: swim hladder- strueture and function.

2.2. Locomotion — Myotomal muscles and caudal in oscillution mechanisms,

2.5 Feeding mechanisms - FFood habits and feeding. 1ish as predatars and preyv: Food chains and food
webs

2.4, Osmoregulation and jon balance — Freshwater. brackish water and marine teleosts: kidney and salt

balance.
2.5. Fish migration, migratory mechanisms. mating. and parental care,

Unit — H1: Fish Biology : 15 Hrs.
1. Skeletal system - skull. splanchnocranium. jaw suspension and vertebral column.

(e

L

.2. Digestive system — Digestive tract. enzymes and digestion.

a

3. Respiratory mechanism — Respiratory gills and lungs.

1

Circulatory system = Heart and accessory pumps.

)
n b

. Excretory system ~ Excretory organs and excretion.

[

Unit — IV: Fish biology and Embryogenesis 15 Hrs

4.1. Nervous svstem- Central nervous system. brain and peripheral nervous svstem.

4.2, Sense argans - Olfactory. taste buds. touch receptors. photoreeeptors. lateral line and internal ear.
4.3. Endocrine system — Pituitary gland. urohypophysis. adrenal. gonads. and thyroid gland.

4.4. Reproductive system- Male and female reproductive orcans: role ol hormones.
4

L)

Embryogenesis - Early development and post em brvonic development.

.r,jfjh"aﬂ‘ﬁ-'
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PRACTICALS

| Morphometric identilication of fishes.

2. Meristic characters of fishes, (

3. Dissection and preparation ol permanent shides ot scales

4. Isolation of pituitary gland.

5. Identification of fish developmental stages - egg. spawn. Ity fingerling and adult,
6. Dissection of Weberian ossicles.

Dissection of digestive system.

8. Disscction of reproductive system.

9. Sexual differentiation of fishes,
10. Determination of chlorides in heterosmotic media,
Submission of assignment on: Digestive system: Respiratory system: Circulatory system; [xeretory
svstem: Nervous system: Endocrine system; Reproductive system: Osmorevulation system

[To be submitted at the time of Examination — 10 Marks|

Suggested Books:
Ltexthook OF Fish Biology & Indian FisheriesRuhal P Parihar

20A Text Book of Fish Biology and Fisheries by S S Khanmny and R Sinvh.

3. Handbook of I° |~,h Biology and Fisheries.( Vol | & 1) by Paul I B. Hart and John D Revnolds
4. I'ish Biology by, €' 13 1. Srivastava

5. Fauna of British India. including Cevlon & Burma by Irancis Day.

o

- Indian Fishes and Fisheries — JThingran.

7. Introduction to Fish Physiology — Dr. Lynwood S. Smith

8. An Introduction to fishes — S. S, Khanna

9. Ichthyology- K.I. Lagler. John F. Bardach. R R Miller and D.R. Mav Passino.
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MAHATMA GANDHI UNIVERSITY, NALGONDA

M.Se. Zoology, Semester-1V, Elective - [A
Paper TH: Comparative Animal Phy siology - I [CAP-11]|

UNIT 1 - Responses and Adaptation of Animals to their Environment  15Hrs

1] General receptor characteristics. receptor potentials and sensory coding.

1.2 Central nervous system — Insect o vertebrate comparison

L5 Integration for effective behaviour - spinal reflex: Learning and memory and its genetic basis.

[.4 Adaptations in organ systems for reception — Chemo. thermo. mechano. and electro- recepors.

1.3 Influence of environmental factors on chromatophore svstem: Biological rhythms —circadian
circumlbunar and circannual rhyvthm

INIT H - Effectors and Responses 15Hrs

I Gland effectors for secretion - mechanism of target tissue activation and mechanism of secretion.

(G T GNO I

fibre contraction
3 Accessory movements - skeletal levers. elastic movements.

b

4 Effectors for movement - Cyclosis. amoeboid. ciliary. lTagellar movements. and control of

maovement.

to
:J

Stress biology and related disorders

UNTT HI - Circulation and Control of Reproduction 15Hrs
1 Major types of body Muids - fluid compastments. Classitication and regulation of circulatory systems,

[P ]

2 Types of vertebrate hearts. heart rate. regulation and cardiae autput. chemical and nervous

control of heart rate,

g

3 Invertebrate hearts - annelids. scorpion. insect. crustacean. mollusean. and tunicate hearts.

[ }
I=

r-selected and k- selected reproductive patterns: timing with respect to environmental
variables. photo periods, :
Hormones and development; Hormonal control of insect growth and reproduction: sexual behaviour

L}

L]

vertebrates: pregnancy and parental care.

PRACTICALS (Al experiments involving live animals are for demonstration only)

I Maze behaviour studies in rat.

2. Metabalic distinction of slow and fast muscles. f

3. Kymographic studies of muscle propertics. - (0G
4. Effect of temperature on heartbeat of ¢rab. ' rson BOS In ZUO__fn';
5. Effect of AchE and adrenaline on heartbeat in crab. - nal a Gandht U'NBD

. = . 5 < tﬁ‘ 5#-'5, 'L_"
0. L:ffect of oestrogen on serum caleium levels of rat, ; wial GDND"‘"SOB'Z

- Pregnancy testing by using 11CG kit.

o o R |

- Dissection of nervous svstem of cockroach and crab. and their COmMpArison.

. . AIATY A TYALY MRER L4 P
e 3 Mahaima Gano‘i@;{gnupﬁﬁ[ﬁg&i!g‘é\n'daf"lT"é-fﬁﬁglaﬁ'ﬂ‘é@ré}c H e
— " g (4 b oontebamt Drafecenr At

. s Assistant b 1501

2 Types of muscle tibres slow., fast and asynchronous flight muscle. Mechanism and chemistry of muscle

mn
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Y Dissection of male and female reproductive systems of cockroach and crah. and their comparison.
10 Submission of assignment on: General receptor characteristics, receptor potentials and sensory
coding. Adaptations in organ systems for reception - chemo -, thermo -. mechano -, and electro-
receptors. Central nervous system-Insect 1o vertebrate comparison - diagrams. Stress biology and related
disorders. Types of muscle {ibres slow. fast and asynchronous flight musele lnvertebrate hearts - annelids,
scorpion, insect. erustacean, molluscan. and tunicate hearts - diagrams. r -selected and k- selected
reproductive patterns: uming with respect 10 environmental vanables, photoperiods. Hormonal

control of inseet growth and reproduction. Biological rhy thms with examples. '

[To be submitted at the time of Examination - 10 Marks)|

Comp. Animal Physiology by Ladd Prosser (Publ. W, 3. Saunders, Philadelphia).
_omp. Animal Physiology by William Hoar. (Pub LEEE. IBH),
Anmimal Physiology - Adaptation and function. By . Reed Hainsworth (Publ. by Addisoncompany.
California),
4. Animal Physiology by Kent Schmid Nielson (Publ. E.l.1. 1311,
5. Animal Physiology and adaptation by David Gordon.

Suggested Books
L
i
3

6 Animal Physiology by Wilson. - i

— . T >
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MAHATMA GANDHI UNIVERSITY, NALGONDA

M.Se. Zoology Semester — 1V, Elective - IB
Paper I - Agricultural Entomology - 11 [AE - 1]

UNIT = Introduction 15 Tlrs {,
I.1 Introduction - Antiquity of pest problem,

1.2 Reasons for insects wrning into pest. reasons for pest outhreaks

1.3 Economic injury level: Economic threshold level.

b4 Chimatic factors and natural barriers

1.5 Pest monitoring and methods of survey.

UNIT I - Insect Pest Control Methods 13Hrs

2.1 IPM - Definition. necessity of IPM: Tools of IPM. Eeology versus [PM.

.2 Cultural. Physical, Chemical, Mechanical, Biological and Genetic control methods.

3 Synthetic Pyrethroids: Pesticide formulations - Dust. Sprays. Emulsions. Acrosols. Fumigants. Seed
dressers or Seed treatment chemicals etc. _

4 Synergists. Repellents. Baits, Toxicants, Anti feedants. Attractants, Chemosterilants:

3 Pesticide application methods and Safety paramecters in pesticides application.

a2

[0 Y 5

UNTT T1T - Pesticide Resistance and Advances in IPM 15 Hry

4.1 Chitin Synthesis Inhibitors: Insect growth regulators: Pheromones.

4.2 Pesucide resistance - Detinition and types ol resistance: Mechanism of resistance. Genetics of
resistance.

4.3 Regulatory methods - Insecticides and Plant Quarantine Acts.

4.4 Modern wrends in pesticide research: Biotechnological advances in 1PM.

4.5 Pesticide applications and their adverse consequences on environment: Concepts of
arganic farming

PRACTICALS

I. Collection. Identification and Preservation of insect pests of agricultural. medical and velerinary

importance,

2 Usage of light traps for insect collection.
3. Usage of pheromone traps lor inseet collection, i _ ,_,onog
4. Bird perches and their uulity b S AT
. Bird perches and ther uulity. { B“-"b gef3
- 5 5 v v . L0 LI
5. Bioassay of msecticides using different methods of exposure. mg“peﬁon W 92.&" W
_ ‘ e _ : ‘ . G YR
6. Caleulation of LD30 using probit analysis. 8 DP\"’DB

~1

Study of antifeedant activity in Spodoptera or any suitable pest. ‘a‘:’.&_ﬁoﬂ
- Culturing of NPV

- Visitto ICRISAT Hyderabad Telangana State. .

[0. Submission of assignment on: [PM definition. necessity of [IPM, Ecology versus IPM:

ol

Reasons for msectsturning into pests .Economic threshold level. ; :
_ . N MAGES AR/ RAO AM):\NCHi - :
J Mahatma Gandhi Uafyerefy .3N:;‘1__g'_ nda (] g_:la;\&a_r@ﬂStale) £
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Pest monitoring and Methods of Survey yvpes of pest control Pesticide Resistance and

Regulatory methods, Biotechnologicyl adhvances m 1P\ Nafety parameters in pesticides
apphication

[To be submitted ar (he tme of Examination - 11 Mirks]
Suggested Books

- Introduction 10 General and Applied Entomology by V 3. Awasthi,

- Integrated pest Management principles and practices by .-\Iu-uJD.PL‘/\Blpthfcarit_ms

- Integrated pest management prineiples and applications vol. | by Singh. CBSpublication.

. Applied Entomology by P.G .Fenemore and Allica Prakash,

- Biodiversity and insect pestsmanagement S, Ignacimuthu. S.Javaraj.

- Integrated pest Management principles and applications Amerika Singh. O.P. Sharma. D.K.Garg.
- Handbook of Integrated Pest management by [CAR.

e b —

g

~J N L

8. Pest managemeny principles and practices by Rajesh Ruvy
Vo Theory and practices of integrated pest management by A K, Dhawang: Ramesh Arory,
H A textbook al Applied Entomology, Vol, | & 11 By K.P. Srivastava,

and
iy
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MAHATMA GANDHI UNIVERSITY . NALGONDA

ML.Sc. Zoology, Semester-1V, Flective —11A
Paper — IV: Applied Toxicology [AT]

UNIT I: Toxicity of Pesticides and Heavy metals 15 Hrs

L1 Classification of Pesticides, Bioaccumulation and Biomagnifications of Pesticides: factors
affecting Bioaccumulation and Biomagnilication.

2 Environmental problems by organochlorine and or: canophosphate pesticid es. case studies of
DDT. Lndosulphan and Malathion.

1.3 Pesticide toxicin— Haematotoxicity Reproductive i developmental effects,
Carcinogenicity, Immunological effects,

l.4 Eco-toxicology of heavy metals - Mechanism ot heavy metal toxicity. case studies of
Arsenic. Mercury and Cadmium.

1.5 Toxicity of Food Additives- Polyvevelic hyvdrocarbons. Hydrocyelic-amines. Nitrosamines
and synthetic carcinogens.

NIT IL: Occupational and Industrial Toxicology 15 Hrs
1 Occupational hazards- physical. chemical. biological and mechanical hazards.

I\.)I.J'—

-2 Occupational diseases: Pneumoconiosic. Silicosis. Ashestosis. Anthracosis,

3 Occupational Cancer - Skin cancer. Lung cancer. Bladder cancer and 1.eukaemia:
Prevention of Occupational diseases.

2.4 Industrial toxicology — Industrial hygiene. Risk assessment and manauement of industrial

[

chemicals

2.5 Introduction. Le egislation and Reoulation — Feder: al povernment. State povernment.

UNIT 111: Applied toxicology 15 Hrs
3.1 Toxicology of chemical Warfare agents — chemical weapons. classification ol chemical
Warfare Agents and their Man: agement

Veterary toxicology — common toxicity in Dog. Cat and Poultry by herbicides. house hold

(% ]
(B

chemicals. heavy metals and Muycotonins ele.
3.3 Wild it toxicology =Susceptibility of wild 1L w chemicals. acute ceological hazards.

4

toxicology of chemicals in birds and mammuals, ntegrated approach to wild life toxicology,

3.4 Cosmetie toxicology toxicity of shampoos. conditioners. bleachers and Dyes,
3.5 Laboratory animals — animal care and m: intenance: CPCSEA guidelines.
PRACTICALS: (All experiments involving live animals are for demonstration only) X
| Determination of LCS(/1.D50 of selected toxicant (hivassay method), 0\0(?
2. Determination of 1.PO activ ity by TBRAS method. . ‘\ﬂi“_d_l.&'.’»\\:
3. Effeet of toxicant on alveogen, alucose and aming acids. «J %r\"" N o e
4. Hepato-toxicant effeet on Total Bilirubin Coment (direct and indirect method). Ggob’;ﬁ'l
3. Estimation of SGOT and SGIPI" as a marker enzime for hepatotoxity. \
6. Estimation of serum creatinine activ Ity as a marker ¢pzy me for renal Loxicity . ‘}6‘\’&0‘91’“
7. Micronuclei test. ‘;F\’ 0
8. Estimation of Haemoglobin and RBC in | ead expased experimental animals. 3
9. Estimation of AchF activity as a marker of pesticide |u Iwnu h f & o
Nod o

(\i r‘, Wahatma Gangh 'ﬂl}g\fmpmhmllg\rp}fd WyrmldﬁaMCHl A

i ant Professor AD

artment of Zco!ogy
y Hyderabad-500 007,
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10 Industrial visit.
11 Submission of assignment on: Dose effect and dose-response relationships Oxidative stress:
Effect of toxic agents on neurons. lesions of neural tissue: Occupation disease - pneumoconiosis,

silicosis. asbestosis:  Legislation & Regulation  mvolved  in environmental  toxicology.
Detoxitication Mechanisms
/Biotransformation of xenobiotic. [

|'To be submitted at the time of Examination - 10 Muarks|

Suggested Books
I Principles of ecotoxicology- 3 edition 2006, C H Walker. S P Hopkin. R N Sibly and D B
Peakall (Eds.). Taylor and Francis, New Ym'l\'.- NY.
2. Introduction to Environmental 1oxicology -3™ edition 2003, W.G.Landis and M.H.Yu.
Lewis publishers. Florida.
lext Book of Moderm Toxicology 2000 edition. st Hodgson and Patrica Levi. MceGraw

L

Fhil, International edition. Singapore,
1. Principles of toxicology 2010 edition, Anju Agarwal and Krishna Gopal. ibde publishers
India.
Essentials of Toxicalogy 2011 edition. Vijay Kumar Matham. New India Publishing Agency.

h

New Delhi. India.

6. Principles of Biochemical Toxicology- Jatimbrell: Tay lor and Francis Lid. London.

7. Basic Environmental Toxicology o~ LorrsC. Cockerham. Barbura S Shane: CRC Press.
[.ondon.

8. Hand book of Toxicology ~ Thomos | Halev. Willan O Berndt: Tlemisphere Publishing
cooperation. Washington

9. Modern Toxicology (3 Volumes)- P K Gupta and Salunkha: BV Gupta Metropolitan Book

Co.. Pvt. Ltd. New Delhi.
10. Encyelopaedia of Toxicology — O P Jasra.
R0y
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MAHATMA GANDHI UNIVERSITY, NALGONDA

M.Sc¢. Zoology, Semester — 1V, Elective lll}
Paper 1V - Zoonotic Viral Discases |ZVD]

UNIT I - Principles of Zoonosis & Viral Diversity 15Hrs
| Classification of viruses: Principles and significance of zoonosis: Lmerging and

Re-cmerging viral diseases. '

| 2 Zoonotic viral diseases: Alpha viral Zoonosis - Pathogenesis and pathology of

Chikungunya.

| 3 Flaviviruses Zoonosis - Complexes oft the Tl iviridae with ¢linical importance:
Pathogenesis and pathology of Japanese [-ncephalius.

1.4 Bunva virus Z00nosis - Pathogenesis and pathology of some important hacmorrhagic fever

caused by Hantavirus.
1 5 Filovirus Zoonosis - Pathogenesis and pathology of'l Ebola Haemorrhagic Fever (EHE).

UNIT 11 - Zoonosis caused by major viruses 15 Hrs

2.1 Coronavirus Zoonosis-Pathogenesis and pathology 0 SARS-CoV-1. SARS-CoV-2
(COVID-19). MERS and other Coronaviruses.

‘Retrovirus Zoonosis- Pathogenesis aind pathology of SIV. HIV | and HIVZ2.

Herpesvirus Zoonosis - Pathogenesis and pathology of Herpesvirus hominis type | & 2

(HSV-1 and HSV-2) and Varicella-zoster virus.

.4 Rhabdovirus Zoonosis — Paramyxa viruses. Nipah Virus Encephalitis. Picorna viruses.

Hepatitis,

s 2

e [ R

2.5 Orthomy xoviruses Zoonosis -Influenza V¥ ses (LISNTL. HIND, H7ZNT, HING and HIN2).
UNIT T - Virus Diagnosties, Vaccines and T reatment 13 Hrs

3.1 Diagnostic Virology - Scope and [istory. viral detection methods and their significance.
12 Virus detection and discovery: Diagnostic Fechniques: Serological and molecular

approaches. Electran Microscopy. Next Generation Sequencing.
3 Immunization against Viral Diseases - Antigenicity and immunogenicity of viral proteins: Viral

L

antigens recognized by the immune system: Vaccine-induced immunity against Viral Diseases.
4 Viral Vaccine Development - Virus vaceines - Active/Live, Inactivated.

Virus-like particle: Other Vaccine Approaches. Vaceine F ormulation and Delivery.
3.5 Antiviral Agents - Overview. mechanisms of specific antiviral drugs: Principles of

antiviral therapy: Monoclonal antibody therapy.

L2

PRACTICALS
| Standard Operational Procedures and biosalety (BS1.-2. BSL-3. BSL-4) precautions in Viral

Lab. {-. N
i 1 UL

'4J [J

.I._-

. Sample collection and preservation for virus detection. ' WT‘“
Cxtraction & isolation of DNA & RNA of a virus. '
5. PCR amplification and testing ol a mplicons through electrophoretic techniyues.

Lh

o)

7. In silico phylogenetic analysis.
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Glassware decontamination. washing. sterilization. packing and sterile handling. ¥
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. Operational procedures of Taminar Flow Ge 2
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M.Sc. Zoology CBCS syllabus w.e.f, 2023-24 A Y

8. ELISA antibody test for viral infections.

9. Lymphocyte separation.

10, Submission of assignment on: Evolution ol viruses: Virus-|ike Particle Vaccines;
Monoclonal Antibody Therapy: Next Generation Sequencing: Antigenic Variation: Virus
Discoverv: Influenza Viruses: Haemorrhagic fevers: laviviruses: Kyasanur Forest Disease:
SARS-CoV; SARS-CoVII; MERS. i

[To be submitted at the time of Examination - 10 Marks|

Suggested Books

I. Handbook of Zoonosis: [dentification and Prevention by 1. L. Calville and D. L. Berryhill.
2007

2. Human-Animal Medicine: Clinical Approaches to Zoonosis. Toxicants and Other Shared
Health Risks by Rabinowitz and Conti. 2009

3. Fields Virology Valume 1 & 2 by David M. knipe

4. Rolt' Bauerfeind et al.Zoonosis Infectious Discases Transmissible from Animals to

Humans 2016

Enevelopaedia of VIROLOGY 3rd dition by Dr.Brian J Mahy. Dr Marc H V Van

Regenmortel. 2008

6 Basic Immunology: With Student Consult Access. Abul K. K. Ahbas. Andrew L. Lichunan,
2004,

7 Immunology. David A.Goldsby. Janis AKuby. Thomas 1. Kindt. Barbara A. Osborne |.atest
edition December 2002

8 Immunology. Tvan Roitt, Jonathan Brostoff. David Male. David K. Male (F ditor). 2001,

9 Cellular Interactions and Immunobiology (Biotol S.) 1993

10 Defence Mechanisms. Biotol Series. But Iu\\mlh» Heinemann. Oxford. LK,

Il Antiviral Agents. Vaccines. and Immunotherapies. Stephen K. Tyring. 2004

[2 Antiviral Drug Discovery for Emerging Diseases and Bioterrorism I"hmua Yaul F. Torrence
(Editor). 2005

13 Chimeric Virus like Particles as Vaceines, Wolfram 11, Gerlich, Detlev H. Krueger & Rainer
Ulrich. 1996

I4 Vaccines Stanley AL Platkin, Walter A, Orenstein. 2003

13 CRC Handbook of Viral and Rickettsial Hemorrhavie Fever by James TES. Gear
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MAHATMA GANDHI UNIVERSITY
NALGONDA-508254 (T.S)
M.Sc. ZOOLOGY QUESTION PAPER PATTERN
(w.e.f. 2023-24 A.Y.) |

(4 units paper -EXTERNAL EXAM-70Marks)

Section—-A: Answer any five questions 5x4=20M
1
3
=
5
6
7
8
Section-B:  Answer all the Questions 50M

(Note: Out of four questions, any two questions carry 12 marks each (24M) and another
two questions carry 13 marks each (26M))

9.a(or)b
10.a (or) b
[1.a(or) b
12.a(or) b

o« _"""‘---—-h._,,i

(4 units paper -Internal Exam — 20Marks)
Part-A: 10 Multiple choice Questions 10x1=10M

Part-B: 10 fill in the blanks 10x1=10M

Assignment ' | 5 Marks
Seminar \/ 4 5 Marks



MAHATMA GANDHI UNIVERSITY
NALGONDA-508254 (T.S)
M.Sc. ZOOLOGY QUESTION PAPER PATTERIN
(w.e.f, 2023-24 A.Y.) |

(3 Units paper- EXTERNAL EXAM - © Marks) [ lec Nve P“@b

C/Q;ﬁy\w‘rﬂ&ﬂ]\ ",

Section—A: Answer any four Questions : 4x4=16M
1

2

3

4

5

6

Section-B:  Answer all the Questions 34M

(Note: Out of three questions, any two questions carry 11 marks each (22M) and the remaining one
question carry 12 marks)

7.a(or) b
8.a(or)b
9.a(or)b

(3 Units paper - Internal Exam - 15Marks)
Part-A: 8 Multiple choice Questions | _ 8x1=8M
Part-B: 7 fill in the blanks . 7x1=TM
Assignment , 5 Marks

Seminar ; \\ﬁ// 5 Marks
. o o "'_J.'



- MAHATMA GANDHI UNIVERSITY
NALGONDA-508254 (T.S)
M.Sc. ZOOLOGY QUESTION PAPER PATTERN
(w.e.f. 2023-24 AY.)
15 s

(2 Units paper- EXTERNAL EXAM-35Marks)

Section —A: Answer any two Questions 2x5=10M
1

= Lo

‘.é

Section-B: Answer all the Questions with internal choice
(Note: Out of two questions, any one question carries 12 marks and another question
carries 13 marks)

S.a(or)b
6.a(or)b

(2 Units paper- Internal Exam -10Mrks)
Part —A: S Multiple choice Questions 5x1=3M
Part —B: 5 fill in the blanks 5x1=5M
Assignment 5 Marks
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Minutes of the Zoology BOS committee meetings, MGU, Nalgonda.

Members in the Board of Studies committee, Zoolooy:

Dr. M. Thirumala

Assistant Professor

Chairperson, BOS in Zoology!((UCS, MGU, L
Nalgonda) . L&

Dr.C. Srinivasulu

Associate Professor

.

Member (UCS, Osmania University, I-Iyderai}ad) T

Dr.A.V.Rajashekhar

Associate Professor

Member (UCS, Osmania University, Hyderabad) .

Dr.S.Padmaja

Associate Professor

Member (UCS, Osmania University, Hyderabad) @“{
-

\

X

PN
o

" Dr. Nageswara Rao

Amanchi

Assistant Professor

Member (UCS, Osmania University, Hyderabad) — -

i
%

é | Dr.Apka Nageswar Rao

Assistant Professor

Member (Nizam College, Osmania University,
Hyderabad)

-—

;},.-| Dr.K.Y.Chitra

N :
«4 | Mr. Srinath Patel Assistant Professor | Member (NG College, Nalgonda)
50 | Mr. J.Swamy Assistant Professor | Member (GDC (W), Nalgonda) O ‘ [
Dr. Sanjay Dwivedi Lead, QC Member (Sanofi healthcare India Private Limited,
L - Medchal-Malkajgiri ) _
.| Dr. P.Pavan Kumar Scientist Member (Asian I[nstitute of Gastroenterology,
| 3 Hyderabad) : -
|
Agenda:

e’

| Assistant Professor

' Member (UCS,Osmania University, Hyderabad) \_'T

Dr. Meenakshi

Assistant Professor

| Member (UCS,Osmania University, Hyderabad)

\ &
AL

NS D

<

As per Mahatma Gandhi University (Nalgonda) administration directions of forming schema
and syllabi with 92 credits for M.Sc. lab courses, BOS committee meetings (3) were conducted.
Two BOS committee meetings through online mode (Zoom) on 19.6.2023 (Monday) at 4PM (for
M.Sc. Zoology [w.e.f. 2023-24 A.Y ] schema finalization with 92 credits and to discuss
workload of M.Sc. Zoology course) and on 19.8.2023 at 3.30PM (for M.Sc. Zoology [w.e.f.
2023-24 A.Y | syllabus discussion) in MGU. Third BOS committee meeting through offline
mode at OU, Zoology department on.. &+ 9. 2:023.at1): 20801 further discussions and getting
final approval of M.Sc. Zoology [w.e.f. 2023-24 A.Y.] schema and syllabus.

1Ay
ife
(i

SR |

3
- £

&m\“:..,__‘ T LA
S

Ot ;U“k

Dr. NAGESWARA RA
Assist
Ecotoxicology Lab, D

Clemiamtia | fmiu ‘h
EManid University

b ) . y
(’/\v{\q-) ;A » a _'.,n_ N oLF j I 3 ;

AMANCHI -~

an{ P
rtment of Zootogy

Hyderabad-500 007



modified schema consists of only 2 practical papers instead of 4 practical papers (earlier).

3. Inevery semester, for each practical paper, 3 credits are Proposed and accepted (marks
are also changed from 50 to 75 accordingly (each practical Paper workload is 6hrs/week
in modified schema)

Add on paper is removed in | sem: only one Add on Paper is retained, i.e, in || sem

5. Seminar credits were removed completely

6. Insem II1 and sem [V, 31 and 4t papers are optional papers with only 2 electives
proposed each.

7. For optional Papers, credits are decreased from 4 to 3, marks are also reduced from 100 to
75 accordingly,

8. Insem IV, earljer three practical Papcrs and one project was there, but new schema
consists of 2 practical Papers and project work (only one hour per week workload for
handling project work per faculty)

9. ID paper (111 sem) subject title is Evolutionary Biology and Population-genetics (EBPG)
and made to 2 credits from 4 credits, another D paper (in IV sem) is removed,

10. Practical Exams model is proposed and accepted,

The chairman, BOS thanked all the members for making it convenient (g attend the BOS
committee-mcetfngs.
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