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SCHEME OF TEACHIN G, EXAMINATION AND SYLLABUS AS PER
NEP 2020 for M. Sc. ZOOLOGY

Choice Based Credit System (Semester Pattern) Effective from 2023-2024

M.5¢. Zoology (CBCS) Program: M.Sc. fonlogy i a 4-semester course, All four semestars
comprise of four theory papers. In addition, First semester under study consists of two skill-based
Practicals while Second ssmester entails an On Job Training (OJT) along with twao skill-hased
Practicals. Furthermore, Third semester comprises of one skill based practical based on electives and
a Minor Research Projeet, The Fourth semester comprises of Major Research Project based
discipline specific core (DEC).

Program Outeomes (Prs)

PO 1- M.5c. program produces post-graduates who have great readiness in playing active
role either in government or non-government organization by designing processes/strategies
that meet the specified needs with appropriste consideration for the public health and safety,

and the cultural, societal, and envica nmental considerations.

PO 2-Students developed analytical and creative thinking from the conducive rescarch
environments and interacting with scholars’ faculties that will help in identifying the
assumptions that frame o thinking and actions, checking out the degree to which these
assumptions are accurate and valid. and looking at our ideas and decisions (intellectual,

trganizational, and personal) from different perspectives,

PO 3- To use research-based knowledge and research methods including review research
literature, accession af primary literature,identify relevant works for o particular topic,
design of experiments. analysis, evaluation and interpretation of scientific data, and

synthesis of the information to provide valid conclusions in real situations.

PO 4- To empower students to create, select, and apply appropriate lechniques, resources,

and ICT tools for understanding of the science,



PO 5- Apply ethical principles and commit o professional ethics and responsibilities and
norms of the work/research practice. Also, 1o promote learming and research aptitude and

attitude to serve the society,

PO 6- Swdents are encouraged to develop an analytical mind as they ask questions, take
part in topic-based quiz and debates, and are made aware of recent study and research on

relevant topics.

PO 7- To enhance the ability of writing research project activities, problem-solving, to

design and carry research project.

PO 8- M.Sc. program produces post-graduates who have greal confidence which allows
them to have a positive and realistic perception of themselves and their abilities in the

scientific and social environment.

PO 9- Students acquiring skill-based education will make them self-employable and can
generate employment.

PO 10- Students are encouraged to develop analytical and critical thinking minds which will

help to develop scientific temperament in the community.

Program Specific Outcomes (PSOs)

PSO 1-Students will acquire techniques and skills to implement the knowledge in the
design and execution of research in different branches of Loclogy. This will help in careers
related to teaching, research in Zoology: as well as in having innovative ideas and
mecessary training to initiate unique start-ups and entreprencurship in the realm of life

SCiEnces,

PSO 2- To leam and apply the ethics in animal handling, during laboratory practices and

experimentation,

PSO 3- In addition to the curriculum, the students will also gain skill-based learning,

practical knowledge to facilitate experiments in the subject foology.




PS50 4- Function effectively as an individual, and a5 a member or leader in diverse teams,
and in multidiseiplinary settings. Demonstrate knowledge and understanding of Zoology
and management principles and apply these 1o one’s pwn work, as a member and leader in

B Ieam.

P50 5- To acquired knowledge across a broad range of Zoology including recent trends
which will help to solve the scientific problem logically in the context of biological

process, Thus. leading to self-dirsetad learning and evaluation.

P50 6- Perform laboratory procedures as per standard protocols in various arcas of
Zoclogy including  Animal Diversity, Cell Biology, Genetics, Molecular Biology,
Physiology,  Developmental Biology, Comparative Endocrinology,  Immunalogy,
Mammalian Reproductive Physiology, Fish and Fisheries and Entomalogy.

PSO 7- Understand the applications of zoological science in Apiculture, Sericulture, Lac

culture, Fish and Fisheries, Mammalian Reproductive Physiology and Animal Physiology.

FS0 8- Develop knowledge and understanding of living organisms ar several levels of
Zoological and Biolagical organization from melecular level, through cells and ultimately

the whole organisms and its impact on ecosystems.

PS0O 9- To develop interest and elective modules by selecting specialization in various

aspects and undersianding the methods of zoological research,

PS50 10- The M. Sc. Program will lead the students 1o impart a scientific temperament
which will help them to add new scientific knowledge/information in the field of Zoology

research.
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M.Sc. Zoology Semester-1
MZO1T01 Paper- Biology of Non- Chordata

Course Outcomes (COs)

Students will be able to identify, classify, describe, discuss and explain invertebrate
specimen in the field as well as maintain and organize museum specimen. Develop a skill o
demonstrate and explain different anatomical swstems, physiological body processes and
diversity of invertebrates, animal architecture and functions. Create the awareness of the
economic importance, significance and explain structural and functional relationship between
invertebrate phyla. Assess and evaluate 4 taxonomic status of primitive members of arthropods
and molluscs. Describe and analyze lﬁe sed star's body plan, elucidate the origins and
evolutionary significance of echinoderm larval forms, comprehend the mechanism of movements
based on fuid filled cavities in invertebrates and identify and classify minor invertebrate

specimen. Perforim the whole mount preparations of given invertehrate material.

MZO1T01 - Biology of Non- Chordata
Unit-1

|.1 Basic concepts of biosystematics, taxonomy and classification. Recent trends in
biosyvstematics: Chemotaxonomy, Cytotaxenomy and Molecular taxonomy.

1.2 Ultra structure of locomotory organs and locomotion in Frotozoa,
1.3 Origin of metazoan-colonial, syneytial and molecular theories.

1.4  Dermal cell and skeleton of Porifera. Canal system in spanges.
Unit-11

2.1 Comparative account of Coelenterata and Clenophora: Steucture and Reproduction.

2.2 Reproductive system and reproduction in Helminths.
23 Classification of coelomates based on coelom formation, metamerism and Symmelry.

2.4 Excretory svstem and excretion in Annelida.
B
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Uimit-1TT

31 Filter feeding mechanism in Invertebrates

31 Organs and Mechanism of respiration in Arthropeda and Mollusca

3.3 Affinities and taxonomic position of PeripatusandNeapiling.

34 Newrcanatomy in Gastropoda, Bivalvia and Cephalopoda.

Unit-1¥

4.1 Water vascular system in Echinodermata: structure and functions,

42 Larval forms in Echinodermata: Metamarphosis and phylogenetic significance.

4.3 Principles of hydrostatic skeleton and Locomation based on hydrostatic skeleton in
Invertebrates

44 Bystematic position, general organization and affinities of Bryozoa and Ratifera.

MZO1T02- Cell Biology and Genetics

Course Outecomes (COs)

Students will be able to describe and explain the structure and function of plasma
membrane theough fluid mosaic model, types of membrane proteins, transport and organization
of cytoskeleton, cell organelles and endomembrane system. Differentiate and illustrate the
mechanism of Cell division, cell cycle regulation, types of cell signalling, signal transduction
pathways and various receptors involved in cell signalling. Describe and differentiate the types
and functions of cellular communication, cell adherence molecule and extracellular matrix
mteraction, Differentiate Mendelian, non-Mendelian inheritance and salve the problems of
inheritence based on probability. Explain, differentiate and compare codominance, incomplete
dominznce, gene interactions, linkage, crassing over, sex limited and sex influenced characters.
Ilustrate and differentiate the mode of inheritance of polygenic and monogenic traits, role of
genetic and environmental factors of inheritance, inbreeding and its consequences and deduce
coefficient of inbreeding and consanguinity. Explain, distinguish and describe the mutation and
its types, structural and numerical alterations of chromosomes as well as the extra chromosomal

inheritance, matemal inheritance, microbial genetics, genetic mapping and human genetics by
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using pedigree analysis and types of genetic disurders. They could demonstrate metaphasic

chromosomes, Barr body and Polytene chromosomes,

MZO1T02- Cell Biology and Genetics

Unit-1

k]

1.2

'
T

Membrane structure and function Ultrastructure of Fluid Mosaic Model. Transport of
substances through membrane- Osmosis, Diffusion, Facilitated diffusion. Active
transport,

Structural organization and functions of cell organelles- Nucleus, Mitochondria,
endomembrane system, Endoplasmic reticulum. Golgi complex, Lysosomes and

Ribosome,

Organization of Cytoskeleton- Structure and function of microtubules, microfilaments
and intermediate filaments,

Cell division and cell cycle - Phases of cell cvcle. checkpoints of cell cycle, regulation of
cell eycle, mitosis, meiosis.

Unit-II

2.1

2.2

2.3

Cell signaling - hormanes and their receptors, signaling through G- protein coupled
receplors, Receptor protein- tyrosine kinase and ion channel receplors,

Signal transduction pathways, primary and secondary messenger systems, regulation of
signaling pathways,

Cellular communication — Cell-cell intersction. Cell adhesion molecules (Selecting,
Immunoglobulin superfamily, Cadherins), Adherens Junctions and desmosomes. Tight
junctions, Gap junctions.

Cellular communication - Cell — Extracellular matrix interaction. Organization and
components of extracellular matrix, Interaction of cell with extracellular matrix
{Integrins, focal adhesions and hemidesmosomes).

Unit-111

|

Mendelian inheritance — Mendelian principles, Moeno/dihybrid inheritance, Complete
dominance, Exercises for selving genetics problems,

Extensions of Mendelian principles - codominance, incom plete  dominance, gene
interactions, multiple allelism. linkage and crossing over, sex linkage, sex limited and sex
influenced characters,

10



33 Quentitative Geneties - polygenic traits and mode of inheritance, penetic and
environmental factors, heritability. inbreeding and consequences, cocfficient of
inbreeding and consanguinity,

34 Mutation - types, causes and detection, mutant types- lethal, conditional, biochemical,
loss of function, gain of function. germinal verses somatic mutants.

Unit-I'V

4.1 Structural and numerical alterations of chromosomes - deletion, duplication. inversion,
transversion, translocation, Ploidy and their genetic implications,

4.2 Extra chromosomal inheritance - cytoplasmic inheritance, inheritance of mitochondrial
genes, maternal inheritance.

4.3 Microbial genetics - recombination in bacteria (transformation, conjugation, generalized
transduction and specialized transduction), fine structure mapping of genes.

44 Human genetics- Pedj gree analysis, Karyvotypes, Genetic disorders {Huntington s disease,
Phenylketonuria, Alkaptonurin, Albinism, Sickle cell enaemis, Thalassemia, Cystic
fibrosis).

Semester [
MZOITO3- Electives

1. Mammalian Reproductive Physiology - Male

Course Qutcomes (COs)

Students will be ahle to describe and demonstrate the development processes and
functions of different units of testis, Deduce the structure, functions, regulation. anomalies and
disease of male reproductive and Atcessory reproductive orgens and understand the mechanism
of sperm capacitation. Explain and discuss the role of hormones in the regulation of reproductive
behaviour and types of breeding systems, Recognize and identify structural and functional aspect
of different types of pheromones. llustrate and counsel about the factors responsible for
infertility. Assess and describe reproductive health dysfunction affected by aging in males, They
could able to demonstrate fructose, acid and alkaline phosphatase, sialic acid and Sperm count

aital vsis,
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Semester-1
MZOITO03-Electives

1. Mammalian Reproductive Phyziology - Male

UNIT -1

I.1 Drevelopment. descent and structure of the testis,

1.2 Spermatogenesis: Molecular changes, hormonal regulation, and spermingenesis,
l.3 Sertoli cells: Structure, functions, blood testes harrier.

.4 Leydig cells: Structure, functions and interzction with peritubular and Sertali cells.
UNIT 11

2.1 Epididymis Structural organization and function.

2.2 Structure of spermatozoa, functions and anomalies,

23 Sperm capacitation: molecular and biochemical ehan ges, decapacitation,

24 VYas deferens: Structure and function.

UNIT -111

3.1 Seminal Vesicle: Structure, function and regulation.

3.2 FProstate gland: Structural organization, function, endocrine repulation and prostatic
cancer.

3.3 Cowper's gland: Strueture, funciion and anomalies.

3.4 Penis: Structure and mechanism of erection and problems in ejaculation,
UNIT -1v

4.1 Male reprocluctive behaviour: Mating system, neural and hormenal control,
4.2 Pheromones: types, structure and funetion,

4.3 Infertility in male; causes, symptoms, diagnosis and remedy.

44 Andrology: reproductive health dvsfunction in advanced age,

12



MZO1TO03
2. Digestive and Excretory Physiology

Course Quicomes (COs)

The students will be able to differentiote and compare the types, anatomical structures,
secretory and endocrine cells present in the histological structure, mechanism of secretion along
with the nevral and chemical control secretion of different digestive glands such as the salivary
gland, stomach, pancreas, liver and intestine ete. along with movement of GIT. Demonstrate the
effects of various factors on the activity of digestive enzymes, Describe, explain and compare gut
brain axis, mechanism of digestion of various biomolecules such as carboh ydrates, proteins and
hipids and disorders associated with the GIT. Describe, explain and compare the anatomy of
kidney, types and ultrastructure of nephron, mechanism of orine formation, concentration and
dilution of urine and normal and abnormal constituents of urine along with micturition.
Determine the regulation of urine and body fluid concentration and volume along with water,
electrolyte and acid base balance. Describe, explzin and compare mechanism of ADH, RAAS
system, rensl clearance, physiology of nitrogen excretion and causes, symptoms and treatments
of renal failure, They will be able o qualitatively demaonstrate the presence of various normal
and abnormal constituents of urine, Further, they will demonstrate the presence of normal and

abnormal urine crystals.

MZOITO3

2. Digestive and Excretory Physiology

UNIT -1
1.1 Histology of salivary slands, Mechanism of salivary secretion, composition and functions
of zaliva.

1.2 Histology of stomach, mechanism of secretion of gastric juice, composition and functions
of gastric juice.

|.3  Histology of pancreas. mechanism of pancreatic secretion, composition and functions of
pancreatic juice.

l.4  Histology of liver, bile secretion. its composition and functions,

13



UNIT -11
2.1 Histology of small and large intestine, intestinal glands, its secretion and control,gut brain
axis,

2.2 Digestion and absorption of proteins, carbohydrates and fats in the gastrointestinal tract,
2.3 Neural and endocrine regulation of gastro intestinal movements and secretions.

24 Gastrointestinal Disorders {Achalasia, Gastritis. Pancreatitis and Colitis).

UNIT -I11
3.1 Functional anatomy of kidney- Types and ultrastructure of Nephron, blood and nerve
supply.

3.2 Mechanism of formation of urine- Ultrafiferation, tubular reabsarption, tubular
secretion and its regulation,

3.3 Mechanism of cencentration and dilutien of urine — The Counter current System.
34 Normal and abnormal constituents of urine, mictueition and its contral.

UNIT -1v
4.1 Regulation of urine and body fluid concentration and volume, hormenal mechanism of

Antidiuratic hormone, Aldosterone and Renin - Angiatensin system in renal physiology,
4.2 Regulation of water, electrolytes and acid base, renal clearance.
4.3  Physiclogy of nitrogen excretion

44 Renal failure- Acute and chronic renal failure, renal diuretics diagnosis. symptoms and
treatment

MZO1T03
3. General Fish Biology

Course Outcomes (COs)

Students will be able to explain and describe the evolutionary significance of fishes
through the concepts of origin, classification and general characters of Ostracoderms,
Placoderms and Chondrichthyes, Explain, describe and compare general characters and classify
different ranks of Superorder Pisces. [dentify different marine and freshwater fishes. Explain and

describe peculiarities and aflfinities of Dipnol, comparative account of accessory respiratory

14




organs and different systems in fishes, They could estimate CO4, dissolved Oa and chloride of

water and protein, sodium and potassium content of blood sample in fish.

MZO1T03

3. General Fish Biology
UNIT -1

.1 Origin and Evolution of fishes: Charsctars and Evolutionary classification of fishes, [
Berg (1940), Romer {1959) and Nelson {(1994) |

1.2 Ostracoderms (Euphanerida, Pierapsida,  Anapsida, Cephalaspida, origin and inter
relationship of Ostracoderm) and Cyelostomes (Specialized characters, relationship with
fishes and Ostracoderms, Biology of Petromyzon, general characters of Lampreys and
Hagfishes)

1.3 Classification and general characters of Placoderms: Acanthodii, Coccostei,
Prerychthyes, Stegoselachii, Palasospondyli,

l.4  Chondrichthyes {Sharks, Rays and Holocephali): Classification, general characters,
Affinities,

UNIT -1
2.1 Classification and general characters of Osteichthyes.
2.2 Classification and characters of Crossopteryaii.

23 Classification and  general  chamcters of  Actinopterygii/Ray  finned fishes:
Palaeonisciformes,  Polypteriformes, Acipenseriformes, Amiiformes, Teleostea
(Osteoglossomorpha, Elopomorpha. Clupeomorpha, Euteleostei).

24 Affinities of Actinopterygii and Crossopterygii.
UNIT -111

31 Dipnoi: General and Specialized characters, classification, fossil Dipnoians and
distribution of Dipnoians.

3.2 Blood vascular system of Protopterus.
&3 Respiratory system of teleost: Structure of gills in fishes, gill histalogy

3.4 Blood supply of a gill and mechanism of respiration in teleosts.
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UNIT -1V

4.1 Accessary respiratory organs: skin, buccopharynx, alimentary canal opercular cavity, and
air bladder. Origin and significance of air breathing organs.

42  Mechanism of air breathing, function of accessory respiratory organ.

43 Airhladder: Origin and evolution, types of air bladder- physostomous, physoclistous,
structure of bladder walls and gas secreting complex.

44  Blood supply to sir bladder and functions of air bladder

MZOL'TO03
4. General Entomology

Course Outcomes (COs)

Students will able to identify, classify and differentiate the various insects belenging to
different ranks. Describe, explain, and analyse insect social oreanization and its peculiarities.
They could describe and explain structure of reproductive system, specialized reproductive

mechanism, embryopenesis and metamorphosis in insects.

MZO1TD03

4. General Entomology

UNITI

1.1 Modern scheme of insect classification and general characters of various Crders,
1.2 General characters and classification of Thysanura and Collembola.

1.3 General characters and classification of Mallophaga and Siphunculata,

1.4 General characters and classification of Siphonaptera.

UNIT -11

2.1 General characters and classification of Orthoptera.
2.2 General characters and classification of Hemiptera.
2.3 General characters and classification of Lepidoptera.
24  General characters and classification of Coleoptera.
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UNIT -1

31 Social life: Polymorphism, nest buildin B and social behavior in Isoptera.
32 Social life; Polymorphism, nest building and social behavior in ants,

3.3 ParasiticH ymenoptera-types and significance,

34 Locust migration and sWwarming.

UNIT -1V

4.1 Reproduction: male and temale reproductive system, structure of testis and OVary,
mechanism of Spermatogenesis and vitellogenesis,

42 Specialized reproductive mechanism: viviparity, polyembryvony, paedogenesis and
parthenopenesis.

43  Early embryonic development up 1o germ band formation,

24 Metamorphosis: types of larvae and pupac,

MZOI1T04 - Research Methodology

Course Outeomes (Cs)
Students will be able io learn, describe and imbibe animal ethics in research, as well as

various guidelines provided by TAEC and CCSEA. Students will be ahle o compare the model

facilities to laboratories, ransportation, hygiene, environment, maintenance, ethical, legal and
policy issues, Encourage students to pursue their interests in research and to investigate selecting
appropriate methodology of scientifie research. Students coulg design the EXperiments properly,
They will be able to write scientific reponts, research proposals, patents, review articles, and will
be aware of major funding agencies, Improve the knowledge of computer skills, They will be
able 10 use basic Computer programmes such gs MS-Cffice, Coral Draw, and Photoshop.
Students will analyse and use statistics 1o analyse data in biological research, They will able

acquainted with Al and its use in Life Science as well as 1o apply various statistical tools like

Patent registration.
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MZ01T4: Research Methodology

Unit-T

Il

Introduction: TAEC and CPCSEA guidelines, guidelines for human and animals use.

12 Model organism used in biological research: Animal models (Rat. Fishes, Insects,
Mematods etc).

13 Animal facilities to laboratories: Transportation, Hygiene, Environmen, Maintanance,
Tranquilizer and [Disposal.

|4 Legal ethical and policy related issues: Historical background to the A{SP)A, recem
izsees of public debate, regulations requiring the use of animals.

Limit-11

21  Scientific Research- Methods, Design of experiments,  Policies, Guidelines and
regulations for using animals in research. Leading funding agencies in India (DBT, DST-
SERB, RGSTC, UGC, ICIR, MOEF, ICMR. ICAR, PM-RUSA), International
fellowships (Humboldt Research [ellowship, Mehru-Fulbright fellowship, DAAD
Fellowship)

39 Academic Scientific Writing- Preparation of scientific reports, Review Articles and
Research articles, writing a research proposal. Thinking and planning, information, ideas,
arder of paragraph writing, proper use of nouns, pronouns and articles, tenses, spellings
etc., Plagiarism,

25 Intellectual Property Rights (IPR): Significance of [PR, Types af IPR. IPR Laws in India,

24  Patent: Significance of Patent, Types of Patent {Utility, Design, Plant), Process of patent
registration in India.

Unit-111

31 Basics of computer Software- MS-Office. Coral draw, Photoshop. Page maker.

12 Use of Encyelopedia, Handbooks, ‘Academic Database for Animal Research

31 Reference management software (Mendley, Zottara), Research Articles and Thesis
Searching Web Sites {Shodhganga. Science Direct, Research Gate, Google Scholar etc. )

34  Importance of Artificial Intelligence (Al) in Life Sciences- Advantages and

\

W
™

Disand vaniages.
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Unit-1V Biostg listics

41 Specific applications of measuras of cengral tendency. dispersion, skewness and
Kurtosis in research,

42  Measures of Re!atinnﬁhipz Correlation and regression, ANOVA {one way and twa
way).

43 Mon-parametric and  Parametric Tests of hypothesis, mtroduction 1o statistical
softwares.

44 Testing of significance with TESpect to proportion, varjance and correlation.

Semester-1, MZO1P01 Skin based practical course in M. Se, SEM-] Loology,
Biology of N on-Chordata

1 Study of museum specimens using already available ¢ pecimens in the musenm/
charts! models; photographs/ digital alternativesere,
Classification up to order and tomments on the specimens representing all phyla,

2 Anatomical Observations
Anatomical observations. demonstration and detailed explanation of a) Digestive
system of Earthworm, Leech, Cockroach, Silkworm and Honey bee b) MNervous
system of Prawn, Cockroach, Silkworm and Honey bee and ¢) Reproductive g¥stem
of Earthworm, Leech, Cockroach andHoney bee with the help of ICT tools/
Models/ Charts/ Photographs ete.

3 Mounting- Whole moun; preparation of plankton andior study of permanent
Preparation of the following with the help of already availabje permanent slides/
ICT toals/ chars! photographsete,
8. Earthworm — Nerve rip & ovary, spermatheca nephridia,
b, Leech — jaws, ciliatedorpan,
& Cockroach — Mauth parts, Salivary glands traches,
d. Prawn -A Ppendages Statoe v,
e, Protozoans- Rhizopods, Aagellates, ciliates (fresh waterforms)
L Porifera - Spicules and gemmules of fresh WalErsponges,

8 Crustaceans and rotifers - Planktonic copepodes, cladoceran, ostracoderm arwd

=

Larval forms of the free-livinginvertebrates.
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Larval forms of parasiticinvertebrates.

4 Study of permanent Invertebrates lides

.

h
C.

Porifera = T.5. and L.5. of Sveon, gemmules, spongian fibres,spicules
Coclenterata — T.8. of Hydra, T.S. of Sea anemone, Ephyvralarva

Helminths — T.5. of Planaria, T.5. of Taenia, scolex WM., Mature, gravid
proglatids, T.5. of male and female Ascaris, W.M of Ankostoma | Emterhias,
Drgeunculus, Wachereria

Annelida -T.5. of Mereis, T.S. of Earthworm passing through various orgens, T,
S. of Leech.

& Arthropod larvae — Mauplius. Zoea, Metazoea, Megalopa, Mysis,
f.  Mollusca - T.5. of foot, Veliger and Glochidiumlarva,
g. Echinodermata- Pedicellarae, T.5. of arm of star fish, Bipinnaria, Oriculanialarva.
h. Hemichordata — T.5. through collar, proboscis, trunk and branchio-genital
regions, Tornarialarva,
Distribution of Marls: Marks
1. Anatomical observations (Major) 20
2, Anatomical observations {Minar) [0
LR Identification and comment on the spots(L-10) 30
4. Stained permanent preparation: [
6. Submission of stained permanent shides 0
7. Class Record |0
5. Yiva-voce 11
Total marks 100

MZO1P02 Skill based practical course in M. S¢. SEM-1 Zoology, Cell Biology
and Genetics and Research Methodology

1 Study of mitatic metaphasic chromosomes in plant material.

2, Preparation of human karyotypes by using photographs/pictures.

3, Demonstration of Barr body in human female levcocytes.

4. Demonstration of polytene chromosome in dipteran larvae with the help of already
available permanent slides! [CT tools! models’ charts’ photographs etc.

. Problems on genetics based on monohybiid/dihybrid ratios, sex linked inheritance and

blood sroups.

WO
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6. Study of various human genetic traits,
T. Study of different stages of spermatogenesis in grasshopper / rat with the help of already
available permanent slides/ ICT tools! models/ el arts! photographs etc.
8. Demonstration of oogenesis in earthworm/ fish/ ra ovary with the help of already
available permanent slides/ 1CT tools/ eharts/ photographs etc.
2, Demonstration of monohybrid cross by using colored beads,
10.  Demonstration of dihybrid cross by using colored beads
|1, Study of characters and karyotypes of syndrame { Down, Klin felter, Turner),
12, Study of Osmosis in Human RBCs, (Hypotanic, Hypertonic and lsotonic mediumy).
3. Demonstration of Mitochondria in Buccal Epithelium/ Lip Mucosa by lanus green B
method
w14, Demonstration of Coral draw/Photoshop’ Page maker
13. Demonstration of arrangement of referen ce using Mendley! Zoitaro
16.  Problems based on measure of central tendency, correlation and regression and ANOV A
{onc way and two way)
Distribution of Marks Marks
1. Cytological Experiment 20
2. Problems on genetics (any two) 20
3. Spermatogenesis/oogenesis 14
4. Monohybrid/ Dihybrid experiment 1
5. Identification and comment on spols (1-5) [0

b.Use of Coral draw/Photoshop/ Page maker to draw diagram/edit photo/

Set text using page maker |

1. Arrangement of given references using Mendley/Zottara 05

8. Problems based on measure of central tencency/correlation and regression/

ANOVA {one way or two way, any one) 03
. Class record 035
10, Viva-voce 5

Total Marks 100
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12,
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Biology of Non- Chordata

Hyman L.H. The Invertebrate Val, |, Protoroa through Cienophora. MeGraw-Hill Co.,
Mew York.

Barrington EJ.W, Invertebrate structure and function. Thomas Nelson and sons Ltd.,
London,

Jagerstein G. Evolution of Metazoan life cycle. Academic press, Mew York and London,
Hyman L.H. The invertebrate vol. 2 McGraw-Hill Co.. New York.

Hyman L.H. The invertebrate vol. 8 MeGraw-Hill Co., New York.

Bames R.D, Invertebrate Zoology W.B. Saunders and Co., Philadelphia

Russet HunterW.D.D. binlogy of Kigher invertebrate The Maemillan Co. Ltd., London.
Hyman L.H. The Invertebrates, smaller coelomate groups. Vol. 5 MeGraw-Hill Co. New
York,

Read C.P. Animal Parasitism. Prentice Hall. New-Jersey.

Kudo R.E. (1966) Protozoology, Charler, C. Thomas Springfield, 1llinois.

Barradailes L.A. and potts F.A. Invertebrates {1961} The Eastham L.E. §, Saunders,
Cambridze University Press, Cambridge.

Russel W.Ib, Hunter, Biology of lower invertebrates McMillan, New York,

Marshall AJ. and Williams W.D. {1972} J. B. Zoology of Inveriebrates, EIBs and
Mehillan, London,

Giryyrt V. and Graham A. A Functional anatemy of Invertebrates. Academic press, New
Work.

Backlemiccher W.N. Principles of comparative anatomy of Invertebrates Oliver and
Boved Edinberg.

Hadisi J. The Evolution of Metazoa, Pergamon Press, Oxford,

Dales B.P. Annelids, Hutchinson, London.

Green J. Biology of Crustaces, Wither by, London.

Maorton 1. E. Mollusca, Hutchinson, Londaon,

Michols [3, Echinodermata, Hutchincon, London.

Cell Biology and Genetics

Cell and Molecular Biology by De Roberdis-E. D. P 1. 5. E. publication.

Malecular Biclogy by Tumer P, €. and Mc Lennan , Viva Books Pvt, Lid.

Advanced Maolecular Biology by Twyman R. M., Viva Baoks Pvt. Ltd.

Molccular Biology by Freifelder D., navosa publication House.

Giene V1 by Benjamin Lewis, Oxford press.

Gene VI by Benjamin Lewis, Oxford press.

Malecular biology of Gene by Watson ). D, et. al., Benjamin publication.

Malecular cell Biology by Darmell ). Scientific American Books LSA,

Molecular Biology of the Cell by Albents B., Bray D. Lewis ., garland publishing Inc.
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17.
18.

Genetics Vol. | and [ by Pawar C. B.. Himalaya publication,

Essentials of Molecular Biology by Freifelder 3., narosa publication House.

Malecular Cell Biology by Laodish H.. Berk A, Zipursky 5. L., Matsudaira P., Baltimore
D. and Damell 1., W, H. Freeman and Co

The Cell: Molecular Approch by Cooper G. M,

Malecular Biology by Upadhay A and Upadhay K. Himalaya publication,

Mammalian Reproductive Physiology- Male

A textbook of in vitro fertilization and assisted reproduction edited by P.R. Brinsden and
P. A. Rainsbur Jaypee brothers 1992,
Advances in Reproductive Physiology, Vol. 1 to 6 Melaren, (1968). Logos Press Lid..
London,
Advances in Reproductive Toxicology eds, §. C. Joshi and A. 5. Ansari Pointer
publishers,
Andrology. 2nd Edition Male Reproductive health and dysfunction (Eds. E. Nieschlag &
H.M. Behre) 2000.
Biochemistry of Mammalian Reproduction: Zanveld. LI.D. & R.T. Chatterton {1982).
John Wiley & sons, New York. The Ovary.Vol. I, Il & 11I: Zuckerman, S, (1962},
Academic Press, London,
Biology of Gestation: Assalye, N.5. (1968). Academic Press, London,
Biology of ovarian follicles in mammals (1985). 5. 8. Guraya Springer-Verlag,
Comparative cellular and molecular biology of testis in vertebrates (Trends in
endocring,paracrine and autocrine regulation of structure of functions) (2001) S.5.
Guraya, Oxford and IBH Publishing Co. Pvt. Lid. New Delhi, Calcutta,
Comparative Endocrinology and Reproduction. Eds. K.P, oy, A. Krishna and C. Haldar,
Narosa Publishing House { 1998).
Contraceptive Technology Past, Present and Future: Das. R.P. (1989). N.LH.F.W. New
Delhi.
Control of ovulation: Crighton, DB, Haynes, N.B. Foxcroft, G.R. & G.E. Lamming
(1978). Butterworths, London,
Encylopedia of Reproduction Vol. I, 11, 111 [V eds. Ernst Knobil and LD. Neill {1998).
Hormonal Control of Lactation: Cowie, A.T, Forryth, LA, and |. Hart (1980). Springer-
Verlag, Berlin & New York.
Mammalian Owiduet: Hafez, ES. and R.J. Blandu. The University of Chicago
Press,Chicago, London.
Marshall’s Physiology of Reproduction. 4th Edition Val, 3 Pregnancy and Lactation Part
L AL 1T edited by G.E. Lamming. Champan and Hall.
Patterns of Reproduction: Asdell, S.A. (1964}, Constable and Co. London,
Practice of fertility control, Choudhary S. K. Churchill and Livingstone.

gress in Reproductive Biology, Vol 4. The pincal and reproduction: Reiter, R.J Series
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Ed. P.O. Hubinant, Karger, Basel, Paris, London (latest edition).

Reproduction in Mammals Series: [ o 6: Austin, C.R. and R. V. Short {1984 L1994,
Cambridge University Press, Cambridge.

Shaw’s textbook of Gynaccology eds. V. G. Padubidr and 5. N, Dafiary. 2000,

The Biology of Blastocyst: Blandaw, RJ. (1971). The University of Chicago
Press,Chicago & London,

The Prostaglandins Vol. T & II: Ramwell, P.W, {1974), Prenum Press, New York and
London,

The Testis Val. | to 4: Jhonson, AD. and W. R, Gomes,

Vertebrate Foetal Membrances: Mossman, H. W, (1989). Rutgress Press Ltd.

WHO laboratory manual for the examination of human semen and sperm —
cervicalmucus interaction. 4th Edition Cambridge Univ. Press. 2000,

Digestive and Excretory Physiology

Essentials of Human Anatomy and Physiclogy (12th Edition)-Elaine N. Marieh and
Suzanne M. Keller (2018, 2015, 2012} Pearson Education, [nc.

Human Physiology, {15th Edition) Stuart Ira Fox and Krista Lee Rompolski, McGraw-
Hill Education

Medical Physiclogy, (3rd Edition) (20171 by Elsevier

Physiology, (6th Edition) Linda 5, Costanzo (2018) Elsevier,

Ganong’s Review of Medical Physiology (26th Edition) Kim E. Barrett, Susan M,
Barman, Heddwen L. Brooks and Jason X.=1, Yuan (2019) McGraw-Hill Education.
Guyton and Hall Textbook of Medical Physialogy 14th Edition Jahn E. Hall and Michael
E. Hall (2021} Elsevier,

Guyton and Hall Textbook of Medical Physiology (1 1th Edition) Arthur €. Guyton and
Michael E. Hall (2006) Elsevier,

Principles of Anatomy and Physiology (15th Edition) Gerard J. Tortors and Bryan
Derrickson (2017 John Wiley and Sons.

Principles of Anatomy and Physiology {13th Edition) Gerard J. Tortora and Bryan
Derrickson (2012) John Wiley and Sons.

Human Physiology-From Cells to Systems (7th Edition) Lauralee Sherwood (2000, 2007)
Brooks'Cole, Cengage Learning.

Human Physiology-From Cells to systems (dth Canadian edition) Sherwood and Ward
{2019 Melson Education Lid.

Essentials of Medical Physiology (6th Edition) K Sembulingam and Prema
sembulingam (2012} Jaypee Brothers Medical Publishers.

CC Chatterjee” £ Human Physiology (12th Edition) Vol | Nitin Ashok John (2018) CBS
Publishers and Distributors Py, Lid.

CC Chatterjee’ s Human Physiology (12th Edition} Vel. 1l Nitin Ashok John (2018} CBS
Publishers and Distributors Pvt. Lid.

Samson Wrights Applied Physiology: Oxford University Press.
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Comparative Animag| Physiology C.L. Prosser, W.B. Saunders and Company,

Animal Physiology: Mechanism and Application, R. Eckent, W.H. Freeman and
Company,

Gieneral and Comparative Animal ph vaiology: W.S. Hoar,

Medical Physiology: A Wiley Medical Publication, John Wiley and Sons, New York.

A Text Book of Genera| Physiology: Dayson (1964): Little Brown and Co. Boston,
Animal Physiology: R, Eckert and D). Randall (1983) 2nd Edn.; W.H. Rexeman and Co.
Bicchemistry and Physiclogy of the Cell: (2nd Edn), M.A. Edwards and KA Hassall
(1980) Me. Graw Hill Co.

General Fish Biology

Fish Physiology Vol. 1 1o 13 Hoar H.5. and Randall {Eds.) (1964-1994) Academic press,
London, Mew Yark,

The physiology of fishes Vo, land2: Brown M. E. (1957) Academic press, New Yark,
Natural history of fishes and systematic of fresh water fishes:p Datta Munshi, 1.S. and
Shrivastva, M. P, (1988} Narendra pub. House, Delhi.

Air breathing fishes of [ndia- Their structure, function and life history: Dutta Munshi, J,
5., Hunghes G_M. (1992). Oxford and JBH publication Co, Mew Delhi.

The freshwater fishes of India, Pakistan, Bangladesh, Burma and Shri Lanka Handbhook:
Jayaram, K.C. (198] Iz Zoological Survey of India, Caleutta,

Fish migration: Jones, F.R, s, (1968), E.Amold, London

Aquaculture, Bardach, Ryther and Mc Lamy.

Marine fisheries: D, K. Dal, K. V. Raa,

[chithyology: Lagler, K. F., Bardach, J. ang Miller, R. (1977 John Wileys and sons,

Fish Endoerinology: Matty, A J. (1985), Chapman and Hall, London,

An aid to the identification af tommon commercial fishes of India and Pakistan: Mishra
K. 5. (1982

Aquaculture; The farming and husbandry of freshwater and marine organism: Bardach,
LE. (1974). Narendra Publication House, New Delhi,

Handboak of breeding of Indian Maj-l:rr Carps by piwitary hormaone injection: Chander,
3. L. (1970). Satish book enlerprises, Agra,

Diseases af fish: Dutjin, C: Van Inr. (1973}, life books London.

Fish and fisheries of India: Jhingran, V, G {1985). Hindustan Publication Company, New
Deelhi.

Prawns and prawn fisheries of India; Kurian, C.V. and Sebastian, V. 0, (19874,
Hindustan Publication Company, New Delhj.

The Sea food [ncusiry: Martin, R, E. ( 1990). Narendra Publication House, New Delhi.
Ecological effects of water., applied limnology and pallutant effect: Welch, E. B, (1992),
A compemendium of aquaculire technologies: Sinha, VR p. (1993). Oxford and IBH
publication Co. New Delhi,
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General Entomology

Imms General text book of Entomology, Eds. O. W. Richards and R. G. Davis Chaprnan
and Hall, London.

General and Applied Entomology, K.K. Nayar, T. N, Ananthkrishan and B.V. Davis Tata

MeGraw -Hill Co. Lid. Bombay.

The Insect: Structure and function, R.F. Chapman, Cambridge University Press,

The Physiology of Insect, Ed. M, Reckstein Val, 1-5. Academic Press, New Yark.

The Physiology of Insect Repreduction, F, Englemann, Pergamon Press, New York.
Comprehensive Insect Physiology, Biochemistry and Pharmacology, Eds. G.A. Kerkut
and 1. A, Gillberd, VOL. 1-13, Pergamon Press, New Yaork.

Analytical Biochemistry of Insect, Ed. R, B. Turner, Elsevier, Amsterdam.

Insect Hormone, M. J. A. Novak. Chapman and Hall, London,

Modemn Entomology (Second edition): D. B. Tembhare, Himalaya Publication House,
Bombay.

Destruction and Useful Insect, Their Hanits and Control, . L, Metcalf, W. P. Flint and
R. 1. Metcalf, Mc Grow [ [l Co. New York.

Integrated Pest Management. J.L. Apple and R. E. Smith, Plenum Publication Co., New
Delhi,

An Introduction OF Biological Contral RVD Boarscho, P, §. Y. Messenger and A, P,
Caiter, Plenum Publication Cao.

Text Book of Entomology, K. P. Shivastava, Vol, | And 2 Kalyani Publication,
Ludhiana.

Agriculture Entomology, H, 5. Dennis, Timber Press Inc.

Entomology and Pest Management, Larry P. Pedigo, Prentice Hall,

Text Book of Agriculture Entomology, Alford V, David, Blackwell Science.
Biopesticides In Insect Pest Management, S, J. lgnacimulha and Alok Sen. Phoenix
Publishing House Pvi, Lid,

Biotechnology in [nvertebrate Pathology and Cell culture {Maramorosch, K. ed.).
Academic Press, New York.

PEBFANS (2003)” {Solomon Raju, A. 1. ed.). Andhara University Press, Visakhapatnam.
Living Resources for the Millennium 2000 (5. J. William ed.}. Students Offset Press,
Chennai.

Research Methodology

Biostatistics-A foundation for Health Science, Daniel WW, John Wiley (1983).
Statistical Methods, Medhi J, Willey Eastern Limited, { 1992),

Bicstatistics-Arora and Malhan

Biostatistics- Jasraj and Gurudeep Raj

Biostatistics- P. Ramkrishan

Methods in Biostatistics-Mahajan
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M.Se. Zoology Semester 11
MZO2TO05 - Biology of Chordaia

Course Qutcomes (COs)

Students will be able to describe and recognize umique characters, [ife functions,
connecting link between non-chordates and chordates and the diversity of urocherdates,
cephalochordates, eyvclostomes and fish, Describe the structural, physiological and evolutionary
comrelation of different vertebrates; elaborate how kidneys represented successful evolutionary
responses to the surounding environmental pressures, List some migratory bird species, conduct
bird tracking and watching activity, Facilitate siudents to ex plore the world of cetaceans and the
marine environment. Gain a betler understandin g of the forces that drive evolution, speciation
and the diversity of life on our planet. [dentify, describe and differentiate the basic structure and
functions of the central and peripheral nervous systems and define learning and memory.
Compare and contrast the organization and evolution of the vertebrate circulatory system and
heart. Deseribe specialized sensory organs of vertebrates and relate their role to their habitat,
Comprehend the gradual development and evolutionary history of man. Ildentify, ¢lassify,
describe and explain vertebrate specimen in the field as well as maintain and OrEaNIze museum
specimen, Develop a skill to demonstrate and explain different anatomical systems of vertebrate,
and perform whole mount preparations of given vertebrate materials, differen steps of
micratomy and staining procedure, They could use, handle and maintain the instruments like
microtome and oven. Students will able to ientity, demonstrate, explain and compare the

histological structure and functions of internal organs of verlebrates,

MZO2TO05 - Biology of Chordata

UNIT-I

L.l Origin and ancestry of Chordat.

1.2 Characteristic features and affinities of the Urachordata and Cephalochordata.

Characteristic features of Agnatha and development of Amoecoetus larva

L

1.4 General characters and affinities of Dipnoi.
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Unit-11

2,1 Organs and mechanism of respiration in Pisces and Amphibia.

2.2 Vertebrate integument and its derivatives,

2.3 Jaw suspension in vertebrates.

24  General body organization and classification in Chelonia.

Unit-111

1.1 Evolution of kidney and Excretion in Venebmates.

3 Origin of Birds, Migration in birds,

3.3 Cetacia: peneral characters and acaptations,

3.4 Adaptive radiation in vertebrates: Aquatic, Terrestrial, Aerial, Arboreal and Fossorial
Unit- IV

4.1 Autanomous nervous system in vertebrates: structure and fu nCLions.
47  Evolution of Circulatory system ard heart in vertebrates,

" 473  Sense organs in vertehrates: Echolocation, Electrorece peion and Lateral line system in
fishes

44  Evolution of Man: Oligocene. Miocene, Pliocene primates ancestors of human,
Pleistocene hominids: Evolutionary trends in man.

MZO2T06 - Advanced Developmental Biology

Course Outcomes (COs)
Students will be able to differentiate and explain the basic developmental concept of

‘nsocts. cast ditferentiation in insects, amphibian metamorphesis and aves with its hormonal
contro] and regeneration process in vertebrates. [Mustrate and classify the type, structure,
function and hormones of the placenta, analyse the cell differentiation, organ formation, cell
' death, and multiple physiclogical levels of aging. They will be able to analyse the process of
advanced cattle breeding with the help of MOET, cloning techniques, gequire knowledge about

embryonic sexing to diagnose the genetic disorder, the economic and clinical significance of

28

@ﬁﬁ



embryonic stem cells, Comprehend birth control method that uses the body's immune response
and classical contraceptive techniques to prevent pregnancy, Explain different anti-androgen and
anti-spermiogenic compounds and also discuss transgenic animals that elevated the potential of
biological research for human welfare, They will able to demonstrate the development of

Lynnea and mounting of Chick embryo,

MZO2T06 - Advanced Developmental Biology

Umnit-T

|.1  Basic concepts of Developmental Biology: Model system: Drasapkilia,

1.2 Basic concepits of Developmental Eéﬂiag}-r Model system: Chick.

1.3 Metamorphosis in Amphibia; marphogenetic and biochemical mechanism, hormonal
control.

1.4 Placenta-types, structure, functions. Hormones of placenta and their functions.

Unit-TT

21 Conecept of growth, differential cefl preliferation, shaping of organ primordia and
programmed morphogenetic cell death,

2.2 Ageing- mechanism, concepts and models.

23 Polymaorphism (caste differentiation) in insect (Termites, Honey bees and Ants).

24 Regeneration in vertebrates: wil, limb. lens and retina.

Unit-111

3.1 Multiple ovulation and embryo transfer technology {MOET).

32 Application of embryonic stem cells, elinical and economic significance.

33 Embryonic sexing, cloning, sereening for genetie disorder diagnosis (1CS1 GIFT elc.)

34 Cloning of animals by nuelear transfer.

Unit-IV

4.1 Immunocontraception- fertilization, inhibition and pregnancy termination,

4.2 Classical conteaceptive technigues; Ph ysical, chemical, surgical and TUCD devices.

4.3 Anti-androgen and anti-spermiogenic compounds (LDH-CY and SP-10)
239



44  Role of mutants and transgenic in human welfare.

MZO2TO7 -Electives

1. Mammalian Reproductive Endocrinology
Course Outcomes (COs)

Students will be able to comprehend the structural and functional aspect of
hypothalamus. [lusteate regulations and feedback mechanism of various neurchormones,
neurotransmitters and neural signals, structural and physiological role of pituitary. Elucidate the
histological organization of endocrine glands, gonads and comelate it with the health issucs.
Describe and explain the non-steroidal regulators of reproduction, the hypothalamic-pituitary
axis with the help of gonads, adrenal and thyroid gland, the mechanism of biosynthesis, mode of
qction and function of reproductive hormones such as estrogen, progesierone, androgen and
inhibin that are invalved in sexuality and fertility. Prepare, identify, differentiate and explain the

histelogical slides of endocrine gland.

1. Mammalian Reproductive Endocrinology

UNIT -1

1.1 Hypothalamus - Anatomy, cytoarchitecture.

1.2 Releasing and release inhibiting hormones.

I3 Feedback regulatory mechanism

1.4 Neurotransmitters and neural signals.

UNIT -I1

2] Adenchypaphysis and Neurohypophysis- Anatomy, ¢ytology and hormones.
29, Mon-steroidal regulators of reproduction- Activin and Inhibin, Follistatin, AMH.
23  Gonadotrophic hormones: structure, mechanism of secretion and function.
24 Oxytocin: Structure, regulation and its role in reproduction.

UNIT -111

3.1 Hypothalamo — hypophyseal testis axis
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32  Hypothalamo - hypophyseal ovarian axis.

3.3  Hypothalamo- hypophyseal adrenal-gonad axis.

34  Hypothalamo — hypophyseal thyroid-gonad axis,

UNIT -1V

4.1  The Androgen: Biosynthesis, mode of action, transport and functions of testosterone.
41  The oestrogen: Biosynthesis, mode of action, transport and functions,

43  The progesterone: Biosynthesis, mode of action, transport and function.

4.4 Physiology of inhibin: Biesynthesis, mode of action and functions

2. Brain and Muscle Physiology

Course Outcomes (COs)

Students will be able to differentiate and classify the various morphological
differentiation and analysis of the mammalian brain, brain stem and cercbellum. Elaborate on the
physiology and mechanism of leaming, memory and sleep. Classify and illustrate the
wltrastructure of neurons and synapses, functional and bioelectricsl properties of the neurons,
malecular mechanism of synaptic transmission and mechanism of neurotropins and growth
factors affecting the neuronal growth, Classify and analyse the biosynthesis, storage, release and
mechanism of the action of various neurotransmitters and nevropeptides. Differentiate between
the structure and physiology of various organs invalved in photoreception and phonoreception.
Analyse the various causes, symptoms, mechanism of pathogenesis, diagnosis and treatment of
neurodegenerative disorders. Explain and describe the classification, ultrastructure, propertics
and structural proteins of muscle. llustrate the molecular mechanism of muscular contraction,
ultrastructure of the neuromuscular junction and tvpes, causes. symptoms and treatment of

various necromuscular disovders. They could able to demonstrate and estimate liver and muscle

glycogen, protein and lipid.
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2. Brain and Muscle Physiology

UNIT-1

L1 Morphalogical differentiation of mammalian brain
1.2 Brain stem

1.3 Cerebellum

1.4  Physiology of leaming, memory and sleep

UNIT-11

21 Types, ultrastructure and functional properties of neurons

2.2 Ultrastructure of synapse and molecular mechanism of synaptic  transmission

23 Bioelectrical properties of neurons- neuronal excitability, resting membrane potential-
Mearnst equation, sodium and potassium pump, propagation of nerve impulses,
generation of action potential.

24  Meurotrophins and Growth factor affecting the neuronal growth.

UNIT-IT1

3.1 Biosynthesis, storage and release of neurotransmitters: Acetylcholine, GABA,
Epinephrine. Nor-epinephrine, Serotonin.

32 MNewropeptides- oxyvtocin, vasopression, thyrotropin releasing hormone, cholecystokinin

33 Receptor physiology- Photoreception and Phonoreception

34  Disorders of nervous system: Alzheimer’s disease, Parkinson’s disease.

UNIT-1¥
4.1 Ulvrastructure and Properties of skeletal muscle.

4,2 Maolecular mechanism of muscle contraction- muscle proteins, Caleium receplors,
Calmodulin, Calcium pump, sliding filament theory, chemistry and role of ATF in
muscle contraction

4.3 Litrastructure of Meuromuscular Junction.

d4.  MNewromuscular Disorders: Types, causes and treatment.,

3. Economic Agquaculture

Course Outcomes (COs)

Students will be able 10 deseribe, explain and compare different water bodies of India,

basic technigues used for fish breeding, concepts of fish culture, culture of air breathing fishes,

: Mﬁ‘i\“’m
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trout fish culwre, Omamental fish culture, integrated fish farming, sewage fed fisheries and
cultivation of Indian major carp’s. Describe, explain and compare advanced techniques used in
aquaculture-based organisms such as pearls, crab, prawn, and oyster,

3. Economic Aquaculiure

LINIT -1

.1 Fresh water fisheries of India, Riverine and Reservoir fisheries,

.2 Estuarine and Marine fisheries of India,

1.3 Breeding of Indian Major carps: i} Matural breeding, ii) Induced breeding, iii) Methods of
obtaining fish seed from natural resources.

1.4 Methods of fish cultivation: Intensive and extensive fish cultivation (Pond culture, Cage
culture, Pen culre).

UNIT -1

21 Culture of Indian major carps and exotic carps (Comman carp, Silver carp, Grass carp)
27 Monoculture, Monasex culture and Pa) youlture,

23 Integrated Fish farming with= Pouliry, Duck, Pig and Paddy.

24 Sewage fed fisheries.

UNIT -111

3.1 Culture of air breathing fishes {Clorias and Channa sp.)

3.2 Trout culture (cultural species. reproduction methods, suitable production condition of
trout culture, economics af trout culture)

33 Ormamental fish culture: §) Oviparous {gold fish) ii) bubble nest builder (Beta splendon)
i) Live bearers (Guppy)

34 Culture of sea weeds and Spirnulina.
UNIT -1v¥
4.1 Pearl culture: freshwater and marine pear| aysters, culture methods

42 Crab culture{Life cycle, Breeding,culrable species, culture and culture methods)
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43  Prawn culture (Life eyele, Breeding, culiure and culture technology)

44 Oyster culture: i) Species-edible ii) Culture methods.

4. Insect Morphology and Physiology

Course Outcomes (COs)

Siudents will able to explain, describe and compare morphology of integument, head,
thorax. abdomen, appendages and wings. They could deseribe, explain and differentiate structure
and physiology of systems like digestive, circulatory, respiratory, nervous and neuroendocring
system etc. Students will be ghle to deseribe, explain and compare the sensory organs like visual
organs, sound and light producing organs, hiolumincscence, different mechanoreceplors and
chemoreceptors. Describe, explain and compare mechanism of communication, colour change,

mimicry and camouflage.

4. Insect Morphology and Physiology

UNIT -1

1.1 Integument: molecular structure, moulting and sclerotization.
1.2 Morphology of head, thorax and abdomen.

13 Appendages: anlennae, legs and genitalia

|4  Wing structure and mechanism of fli ght

UNIT -11
31  Mouth paris: type, morphology and feeding mechanism,

23 Structure of alimentary canal and salivary alands, mechanism of di pesiion.
23 Respiratory system: tracheal, aquatic and plastron respiratory mechanism.
24  Circulatory system: organs, mechanism of cireulation, haemalymph —cellular and

chemical compaosition. Functions of hacmaocyies.

UNIT -111
1.1  Exeretory system: organs and physiology of excretion,

32 Nervous system; strueture and anatomy of brain and ventral nerve cord.
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3.3 Neuroendocrine system: structure and function, role in met amorphosis and
reproduction.

34 Exocrine glands: Pheromones and allemon es-chemistry and functions.

UNIT -I'VY
L.l Compound eyes, Ocelli and stemmata - structure and functions.

1.2 Sound producing organs: Strueture and physiology; Light producing organs: Struciure
and bioluminescent mechanism.

1.3 Mechanoreceptors: Senseroy hairs, eampaniform sensilla and chordotonal Organs;
Tympanal ergans, Johanson's organ, Chemorcceptors- sensilla trichoides, sensilla
basiconica.

14 Pigments and mechanism of colour change, mimicry and camouflage.

MZO2ZP03-
On Job Training

COs
Students will gain hands on training of any activity associated with Zoology,

Semester-11 MZO2PO4 Skill based practical course in M, Se. SEM-T1
Zoology, Biology of Chordata

1. Study of museum specimens using already available specimens in the museum/charts/
models’ photographs! digital alternatives ete. Classification of vertebrates up to order and

comments on the specimens representing allphyla,
L Anatomical Observations

Anatomical observations, demonstration and detailed explanation of the followingwith

the help of ICT tools! models/ charts! photographs ete.

) Brain and cranial nerves- Fish/ Rat. b) Arterial and venous syvsiems- Fish/Feat
c)Urinogenital system- Fish/Rat, d) Reproductive svstems- Fish/Rat. e) Intermal earin

fish, Weberian ossicles in fish, accessory resparatory organs in fish,

3. Mounting: Study of Swined Permanent preparation  of scales, ampullag of
Lorenzini.otolith, striated muscles and cartilage of fish using amimal wastes from local
recognized fish markets or with the help of already available permanent slides/ ICT taols/

charts!’ photographs cle.
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Histology and Skeleton
a2, Study of slides of internal organs of vertebrates with the help of already
available permanent slides! ICT tools! madels! charts! photographs e,
b, Axial and appendicular skeleton of fowl and rabbit using already available
skeleton/ICT tools/ models/ charts! photographs ete.
Microtomy - Fixation, embedding. sectioning and staining of the endocrine gland {Source
of tissue: Animal wastes from local recognized slaughter houses! poultry farms/fish
markets etc.)
Preparation of histological slides— a) Histological slide of endocrine glands and gonadal
endocring compenents, EM structure of endocrine gland, b) |dentification of pituitary cell
type. ¢} ldentification of a, B, 7. cells of Islets of Langerhans with the help of already
available permanent slides! ICT tools! charts/ photographs etc.
Apatomical Observations- Anatomical ahservations, demonstration and  detailed
explanation of the endocrine alands- pituitary, thyroid parathyroid. adrenal in fish/rat with
the help of |CT tools/ models! charts/photographs cte.

Distribution of Marks Marks
I. Anatomical observations of fish/rat I5
2, Stained permanent preparation 10
1. ldentification and comment on the spots {1-10) a0
4. Submission of staincd permanent slides 05
5 Anatomical observations of Endocrine glands 10
6. Histological staining of endocrine aland 10
7. Class Record |0
£ Viva-voce 10

Total Marks 100

Semester-11, MZO2P03 Skill based practical course in M. Se. SEM-II
Zoology, Advanced Developm ental Biology

1.

e

B

Study of the reproductive system i mammals with the help of ICT tools! models/
charts/photographs ete.

Study of different types of eggs on the hasis of their yolk content.

Sudy of developmenial siages af live eggs of Lymnea or any gastropod with the help
ofalready available permanent slides/ ICT tools/ models! charts/ photographs ete.

Study of developmental  stages of insects/ fishes with the help of already
availablepermanent slides/ 1CT tools! models! charts! photographs etc.

Study of developmental stages of frog with the help of already available permanentslides/
10T tools! models! charts! photographs ete.
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Chick Embryo mounting by window method,
Study of developmental stages of chick through slides and whole mounts.

g Motphological study of different types of placenta with the help of already
availablepermanent slides/ ICT tools! models' charts/ photographs e,
% Histological study of placenta with the help of already available permanent elides/
ICTwals! models/ charts! photographs ete.
10.  Sperm count from any domestic animal (Source of semer: Government
artificialinsemination centre)
. Semen analysis: physical viscosity, pH, liquetaction time, agelutination test and rmotility
(Source of semen: Government artificial insemination centre).
12, Sperm witality study using suitable stains  {(Source of semen: Govemment
artificialinsemination centre),
I3.  Hypo-osmotic swelling (HOS) for the assessment of normal semen.
14, Study of vaginal smear in rat by temporary mounting (methylene blue) or by permanent
stained (Haematoxylin-eosing with the help of already available permanent slides/ [CT
Wwols! charts! photographs eic,
I3, Histology of male and female reproductive argans and accessory reproductive glandswith
the help of alreedy available permanent slides! 1CT tools! charts/ photograph ete.
Distribution of Murks Marks
I. Sperm counl! Semen analysis I5
2. Study of vaginal smear in rat / Sperm vitality study 10
3. Whole mount preparation of chick embryo ; ]
4. Preparation of development stages of live eggs of Lymmva | 0
3. Identification and comment on spots (1-10) 30
6. Class record 10
7. Viva voce |0}
Total marks [LI11)

Suggested Readings

I,
&

ik

Biology of Chordata

Alexander R.N., The Chordata, Cambridge University Press London,

Barrington EJW, The Biology of Hemichordates and Protochordates, Oliver and Boid
Edinberg.

Bowrne G.H., The structure and function of nervous tissue Academic press Mew York,
Kingsiay J.5, Outlines of Comparative anatomy of vertebrates. Central Book Depaot,

/\Ifﬂhahau:!.
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11
12
13,

13,

16.
17,
1.
9.
20.

10
15

Honyelli A.R. The Chordates Cambridge University Press, London

Smith H.5. Evolution of Chordate structure, Hold Rinehart and Wintoin Inc. New York
Walter HLA, and Sayles L.D. Biology of Vertebrates Macmillan and co. New York
Romer A5, Verichrate body W.P. Sanders co., Philadelphia.

Young J.Z. Life of Vertebrates Oxford Liniversity Press, London.

Young .Z. Life of Mammals Oxfard University Press; London.

Colbert E.H. Evolution of Veriebrates John Wiley and sons Inc. Wew York.

Kent C.]. Comparative anatomy of Verebrates.

Waterman AL Chordate Structure and Funetions Macmillan Co. New York.

Montagna W. Comparative anatomy clarenden press, O ford

Weichert C_K. Preach W. Elements of Chordates anatomy MeGraw-Hill book co., New
York.

Lovetrup 5. The phytogeny of Veriebrates John Wiley and sons Inc., London.

Joysey KA, and Kemp T.5. Vertehrate Evalution Oliver and Boyd, Edinberg.

Romer A.S. Vertebrate Paleonmology University of Chicago Press, Chicago,

Mewman Phylum Chordata.

Goodrich E.S. Structure and development of vertebrates, Dover publications Inc., New
York

Hard disty M.W. and Potter |.C. Biology of Lampreys Academic Press Newyork

T. B. of Zoology Parker and Haswell W.A, Mac millen ¢o. Ltd, London

The Biology of Amphibia Noble G.K. Dover Publication Inc New York.

Advanced Developmental Biology

Developmental Biology, 2nd Edition. Leon W, Browwer Saunders College publishing.
Current Topics in Developmental Biology eds. K, A. Pedersen and . P, Schatten.
Principles of animal developmental hiology: £ (. Goel. Himalaya Publishing House.
Developmental Biology, S.F. Gilbert. 4th Edn. Sinaver Associates Ing, Publishers.

An Introduction to Developmental Biology: D, A, Ede.

Principles of developmental: Paul Weiss edited by Hafner publishing company M e
York.

Cells into organs. 2nd Edition, The forces that shape the Embryo. John Philip Trinkaused.
Tom Aloisi.

Principles of development: Lewis Wolpert et al. 1998, Oxford University Press.
Foundations of Embryology, B. M. Patten and B. M. Carlson. Tata McGraw Hill
Publishing Campany Ltd., Mew Delhi.

An Introduction to Embryology: Balinsky (1981} Sth Ed. {CRS College Publishing).
Embryonic and foetal development, Cambridge University Press by Austin and

Short, 1982, 1994 2nd Ed,

Marshall’s Physiology of Reproduction Longmont, Green and Co, London Yol. | and2.
Lamming 1984, 2000,
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Mammalian Reproductive Endocrinology

Comparative Endocrinology and Reproduction. Eds. K.P. Joy, A. Krishna and C. Haldar,
Marosa Publishing House (1 998),

Contraceptive Technology Past, Present and Future: Dias. R P, (1989}, N.LH.F.W. New
Delhi.

Control of avulation: Crighton, D.B., Haynes, N.B. Foxcrofi, G.R. & G.E. Lamming

{ 1978). Butterworths, London.

Encylopedia of Reproduction Vol. L, 11, 111, 1V eds, Emst Knobil and 1.0, Meill (19983,
Endocrinology and metabolism. dth edition 2001, Philip Felig & Lowrence A.
FrahmonMcGraw Hill Inc. Medical Pu blishing Division.

Endocrinology, Vel | to3: L. Degroot et al. (1989). W.B. Saundors Co. Philadelphia,
General Endocrinolgoy: Tumer, C.0. & LT, Bagnara { 1990) W.B. Saunders Co.,
&Toppan Co., Philadelphia, London & Tokyvo,

Hormonal Control of Lactation: Cowie, A.T. Forryth, LA. and 1. Hart (1980). Springer-
Verlag, Berlin & New York.

Reproductive Endocrinology: Ref. Mo, 1, Val. 3 Hamones in Reproduction

The Prostzglandins Vol. | & 11: Ramwell, P.W. (1974}, Presmm Press, New York and
London.

Brain and Muscle Physiology

Essentials of Human Anstemy & Physiolagy (12" Edition)-Elaine M. Marieb and
Suzanne M. Keller (2018, 2013, 2012) Pearson Education, Inc.

Human Physiology, (15" Edition} Stuard Ira Fox and Krista Lee Rompolski, McGraw-
Hill Education

Medical Physiology, (3" Edition) (2017) b ¥ Elsevier

Physialogy, (6" Edition) Linda S. Costanzo (2018) Elsevier,

Ganong's Review of Medical Physiology (26™ Edition) Kim E. Barrett, Susan M.
Barman, Heddwen L. Brooks and Jason X.-J. Yuan (20019 McGraw-Hill Education,
Guyton and Hall Textbook of Medical Physiology 14 Edition John E. Hall and Michael
E. Hall {2021) Elsevier,

Guyton and Hall Texthook of Medical Physiology (11"™ Edition) Arthur C. Guyton and
Michael E. Hall {2006) Elsevier,

Principles of Anastomy & Physiology (15th Edition) Gerard J. Torora and Bryan
Derrickson (2017) John Wiley & Sons.

Principles of Anatomy & Physiology (13 Edition) Gerard J. Tortora and Brvan
Derrickson (2012) John Wiley & Sons.

Human Physiology-From Cells 1o Svstems {7 Edition) Lauralee Sherwood (2010, 2007
Brocks/Cole, Cengage Learning.

Human Physiology-From Cells to systems (4" Canadian edition) Sherwood and Ward
(2019) MNelson Education Lid.

Essentials of Medical Physiology (6" Edition) K Sembulingam and Prema Sembulingam
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13.

14,

15.
1.
17.
| 8.
9.
2.
21.
2.

(2012} Jaypee Brothers Medical Publishers,

CC Chatterjee’ s Human Physiology (12" Edition) Vol. | Nitin Ashok John (2018) CBS
Publishers & Distributors Pvt, Lid.

CC Chatterjee’ s Human Physiology (12" Edition) Vol. [I Nitin Ashok John (2018) CBS
Publishers & Distributors Pve. Ltd.

Samson Wrights Applied Physiology: Oxford University Press.

Comparative Animal Physiology C.L. Prosser, W.B. Saunders & Company.

Animal Physiology: Mechanism & Application, R. Eckert, W.H. Freeman & Company,
General & Comparative Animal Physiology: W.5. Hoar.

Medical Physiology: A Wiley Medical Publication, John Wiley & Sons, New York.

A Text Book of General Physiology; Dayson (1964); Little Brown & Co, Boston,

Animal Physiology: R. Eckert & D. Randall (1983) 2nd Edn.. W.H. Rexeman &Cao,
Biochemistry & Physiclogy of the Cell: (Znd Edn.), M.A. Edwards & K.A. Hassall
(1980 Mc., Graw Hill Co.

Fconomic Aquaculture

Fish Physiology Vel. | to 13: Hoar H.S. and Randall (Eds.) (1964-1994) Academic press,
London, New York. :

The physiology of fishes Vol. land2: Brown M, E. {1957 Academic press. New York.

Matural history of fishes and systematic of fresh water fishes:P Datta Munshi, J.5. and
Shrivastva, M. P, (1988): Narendra pub. House, Delhi.

Air breathing fishes of India- Their structere, function and life history: Dutta Munshi, 1. 5.,
Hunghes G.M. {1992). Oxford and JBH publication Co. Mew Delhi.

The freshwater fishes of India. Pakistan, Bangladesh. Burma and Shri Lanka Handbook:
Jayaram, K.C. (1981): Zoological Survey of India, Calcutta,

Fish migration: Jones, F.K. 5. (1968), E.Arnold, London

Aquaculture, Bardach, Ryther and Mc Lamy.

Marine fisheries: D. K. Dal, K. ¥. Rao.

lchthyology: Lagler, K. F., Bardach, 1. and Miller, R. {1977} John Wileys and sons.

Fish Endocrinology: Matty, A. 1. (1985), Chapman and Hall, London.

An aid 1o the identification of commaon commercial fishes of India and Pakistan: Mishra K. 8.
{I1982).

Agquaculture: The farming and hushandry of freshwater and marine organisim: Bardach, JE,
{1974), Marendra Publication House, New Delhi.

Handbook of breeding of Indian Major Carps by pituitary hormone injection: Chonder, S, L.
{19700, Satish book enterprises, Agra,

Diseases of fish: Duijin, C: Wan Inr. (1973). life books London.

Fish and fisheries of India: Jhingran, V. G. (1985). Hindustan Publication Company, New
Drethi.
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14,
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20,

Prawns and prawn fisheries of India: Kurian, C.V. and Sehastian, V. 0. {19876). Hindusian
Publication Company. New Delhi.

The Sea food Industry: Martin, R. E. (1990). Narendra Publication House, New Delhi.
Ecological effects of water, applied limnology and pollutant effect: Welch, E. B, {1992},

A compemendium of aquaculture technologies: Sinha, V.R. P. (1993). Oxford and IBH
publication Co. New Delhi

Insect Morphelogy and Physiology

Imms General text book of Entomalogy, Eds, 0. W, Richards and R, G. Davis Chapman and
Hall. London.

General and Applied Entomology, K:K. Navar, T. M. Ananthkrishan and BV, Davis Tata
McGraw -Hill Co. Ltd. Bombay.

The Insect: Structure and function, R.F. Chapman, Cambridge University Press.

The Physiology of Insect, Ed. M. Rockstein, Vol, 1-5, Academic Press, New York.

The Physiology of Insect Reproduction, F, Englemann, Pergamon Press. New York,
Comprehensive Insect Physiology. Biochemistry and Pharmacology, Eds. G.A. Kerkut and |.
A, Gillberd, YOL. 1-13, Pergamon Press, New Yaork,

Analytical Biochemistry of Insect, Ed. R. B. Turner, Elsevier, Amsterdam.

Insect Hormone, M. J. A. Novak. Chapman and Hall, London,

Modern Entomology (Second edition): D. B. Tembhare, Himalaya Publication House.
Bombay.

Destruction and Useful Insect. Their Hanits and Control, C. L. Metcalf, W. P. Flint and R I,
Metcalfl, Me Grow | Ul Co. New York.

Integrated Pest Management, J.L. Apple and R. E. Smith. Plenum Publication Co., New Delhi,
An Intreduction OF Biological Control RVD Boarscho, P, 8, Y. Messenger and A. P, Gaiter,
Plenum Publication Co,

Text Book of Entomology, K. P, Shivastava, Yol. 1 And 2 Kalyani Publication, Ludhiana.
Agriculture Entomology, H. 8. Dennis, Timber Press Ine,

Entomology and Pest Management, Larry P. Pedigo, Prentice Hall,

Text Book of Agriculture Entomology, Alford V. David, Blackwell Science,

Biopesticides In Insect Pest Management, S, J, lznacimulha and Alok Sen, Phoenix
Publishing House Pwvt, Lid.

Biotechnology in Invertebrate Pathology and Cell culture {Maramorosch, K, ed.). Academic
Press, Mew York.

PEBFANS (2003)" (Solomon Raju, A. ). ed.). Andhara Liniversity Press, Visakhapatnam,
Living Resources for the Millennium 2000 (5. J. William ed.). Students Offeet Press, Chennai.
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M.S¢. Zoology Semester-111
MZOITOS - Parasitology and Immunology

Course Outcomes (COs)

Students will be abie to illustrate and differentiate life cycle, mode of transmission.
infection and treatment of various bacterial infection and viral infections such as covid, dengue,
hepatitis. Describe, explain, classify and differentiote organs of immune system, innate
immunity, adaptive immunity. antigen. antibodies, toxin anti-toxin and their cellular targel.
Demonstrate antigen-antibody interaction with the help of ODD. llustrate the maturation,
activation, differentiation of T and B cell, inheritance of MHC molecules and varicus pathways
of complement system. Classify. describe and differentiate various types of cytokines,
hypersensitivity, avtoimmunity and immunadeficiency diseases. Explain and describe activation
and migration of levcocyte, mast cell, transplantation, wmor immunology, various infectious
diseases and vaccines. [llustrate and differentiate working principle and significance of
immunotechniques such as RIA and ELISA.

MZOITOS - Parasitology and lmmunology

UNIT-I

.1 Covid 19 and HINI viruses- Life cycle, mode of transmission, infection, treatment and

AWATCNESS Programime.
1.2 Dengue and Hepatitis- Life cvele, mode of transmission, infection and treatment.

1.3 Fibrio cholera and Closiridiven iivani- Life cycle, mode of transmission, infection and

treatment.
l.d  Yersinia pesties- Life cycle, mode of transmission, infection and treatment.
UNIT-II

21 Frpanosoma and Enfomoeba - Life cyele, mode of transmission, infection and treatment,

42

' W%MB



2.2 Leishmania and Malaria- Life c yele, mode of transmission, infection and treatment.

2.3 Wuchereria and Trichinelln - Life cycle, mode of transmission, infection and treatment,

2.4 Toxins and antitoxins-Types, cellular targets of toxins, application of toxin and antitoxin
system,

UNIT-I11

31 Immune system- innate and adaptive immunity: Antigens and antibodies and its
interaction,

32 Cells and organs of immune system: T cells and B cells - matwration, activation and
differentiation. T cell receptors.

33 Major Histocompatibility Complex (MHC) - general organization and inheritance of the
MHC, MHC molecules and genes.

34 Complement system- classical, alternative and leetin pathways, regulation of complement
system, biological consequences of complement activation,

UNIT-1v

4.1 Cytokine- properties, receptors and significance, Leukocyle activation and migration,

42 Hypersensitivity reactions- types, hypersensitivity reactions and it diseases;
Autoimmunity and its Disease. Immunodeficiency Diseases.

43 Transplaniation immunology- blaod antigens, transplamation or graft rejection, familial
grafting, tissue typing, cross matching, and immunosuppressicn.

44 Tumor immunology- Types and roles of wmor ANLigens, immune response o tumor:

Infectious Diseases and Vaccines, Immunatechnigues- RIA and ELISA.
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Suggested readings

. Parasitology
l. Brock Biology of Microorganisms {Ed. IX) M. T. Madigan J, M. Martinke and J.

Parker.Prentice Hall [nternational Publication,

-2

The Nematode Parasite in Vertebrate, W, Youle andMaplestone.
General Parssitology, V. A.Dogiel.

Helminthology, E. C.Fausy,

Platyhelminthes and Parasitisium,D. R Rin

Animal Parasite- O.W, Ajsen

Parasitic Protozoa, J.P, Kreier and ) R. Baker. Allen and LnwinPress,

PN e w

Medical and Veterinary Protozoalopy M. G, Kathering , A, James paul and V',

Zaman. ChurchillLivingstone.

. Immunology

l. Immunology — R. C. Kuby etal.

Immurology -Tizzard,

Immunclogy -, Roitt, Brostof and D Male.,

Microbiology- M. T. Pelzer. Jr. E. C. S, Chan and N. B. Krieg. Tata McGraw-Hill

N

Immunology -Abbas

MZO3T09 - Wild Life and Avian Biology

Course Outeomes (COs)

Students will explain, describe and analyze importance of wildlife and iis conservation,
mternational conservation bodies, predator-prey relationship, population dynamics of ungulates
and carnivores. They could also explain, describe and anafyze morphology, morphometry of
birds, birds diversity, techniques of bird counting, bird breeding population and breedin E Zroup

maps, bird hotspots, bird sanctuaries and role of birds in ECOSVEIEm.
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MZO3T09 - Wild Life and Avian Biology

UNIT I- Wild life Ecology and Behaviour

1.1

1.2

1:3

|4

Definition, impontance of wildlife, Concept of conservation, Conservation mavement in
India

International conservation bodies; IUCN, UNDP. FAQ. WWF, Red data book, rare and
endangered animals of India.

Predatory-prey relationship. predator dynamics, optimal foraging theory: patch choice,
diet choice, prey selectivity, anti-predator defenses.

Social erganization in camivores and primates,

UNIT - Wild life Population and Pest Mana gement

2.1

I
(]

2.3

2.4

Population estimation of ungulates and camivores: Faecal samples, Hair identification,
Pug marks and census method.

Management and identification of animals by natural marking, collars, tags, branding,
rings etc. Dynamic marking: beta light, radio- tracking, collars.

Basic Concept of forest soil dwelling arthropods, decomposer food web in forest soil,
vertical distribution and aggregation of Collembola and mites.

Pests of Teak (Borers- Alcterogysiia cadambae and Defoliators- Hyblaea puera) and Sal
(Borers- Hoplocerambyx spinicornis and Defoliators- Lvimanteia mathur,

UNIT - 111- Avian Svstematic

3.1
32

3.3

34

Morphology and morphometry of birds, methods of identification and bird diversity,
Bird study techniques: cquipments, area of study, field data recordin £. bird photography.,

Bird counting technique: sampling, bird ringing techniques, use of hi-tech gadgets like
GPs, CCTV, Camera and high vision cquipments,

Estimation of breeding population. breeding ground mapping.

UNIT - 1V- Bird diversity and Breeding

4.1

42

Bird biodiversity hotspots in India. Bird sanctuaries in India.

Role of birds in ecosystem - pollination, seed dispersal, insect control, hird migratory
routes,

45
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43 Breeding biology, nesting territories, bird sangs, courtship and mating.

44 Types of nest. nest buildin £ nest defense and parental care.

Suggested readings

Wild Life and Aviun Biology

I Ali, 5. and Ripley, §. D, 1983 Handbook of the Birds of [ndia and Pakistan Compaet
Edition. Oxford Univ. Press, New Delhi.

2. Anon. 1975, Forest Pest Control. Mational academy of Science. NAS, Washington, D. C.
3. Bailey J. A. 1984, Pri neiples of Wildlife Management John Wiley and Son, N.Y.

4, Beeson, C. F. C, 194]. The ecalogy and control of forest insects of India and neighboring
countries, Govt. of India Press,

3. Brockman, O.F. 1959, Recreational use of Wildlife. MeGraw Hill Book Company.

6. Daniel, I, C. 1983. The Book of Indian Repiiles, Bombay Matural History Society,
Bombay.

7. Davis and Johnsen, 1987, Forest Management. McGraw Hill Book Company,

8. Eisenbeis, G and Wichard, W. 1991 Atlas on the Biology of Soil Arthropods, Springer—
A verlek, London,

9. Elseth, B.D. and Baumgartner, K.M. 2003 Population Biology, Van Mostrand Co., New
York.

10. Findley, W. P, K. 1967, Timber pests and discases: Pregman Press.

L1, Graham, S.A. and Knight, F.B, |96, Principles of Forest Entomology, McGraw Hill book
Company.

|2. Harris, W.V, 1964, Termites: Their recognition and control, Longmans, Londan,

I3. Krebs, ). R. and Davies, N. B. (1989} An Introduction 1o Behavioral Ecology. Oxford:
Blackwell Scientific Publications.

14. Knight, P. V., 1980, Principles of forest entomology. MeGraw Hill Publication.

15. Lenderen D, 1991, Modelling in behavioral ecology. Chapman and Hall London UK,
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' 16. Redgers N.A and Panwar H.8 2001, Planning of wild life / Protected area Network in India,
The report of wild life Institute of India. Dehradun,

|7, Snodgrass, R. E. 1995, Principles of Insect Morphology. USDA, 1952, Insects: The Year
Book of Agriculture.

I8. Steddon, JLE.R. 1983, Foraging and Behavioral Ecology. Adaptive Behavior znd
Leamning. Cambridge University Press,

19, Stephens, D.W., Brown, 1.5 and Ydenberg, R.C., 2007. Foraging: Behavior and Ecology,
Chicago: University of Chicago Press

20. Trippense, R.E. 1953, Wildlife Management, McGraw Hill Book Ca,

21, Van Tyne, J. and Berger, A. J.. 1976. Fundamental Omithology, Machillan Publishing Co.
- Inc. M. Y.

22, Wallace, G. L and Mahan H. D. 1975, An Introduction to Omithology. MacMillan
Publishing Co. Inc, N, Y.

23. West, D.C., Shugart, H.H. and Botkin, D.F. 1981, Forest Succession: Concepts and
Application, Springer-verlag, New York.

24, Witter, ] A and Coulson. B M, 1984, Forest entomology: ecology and management, John
Wiley and Sons, 11.5.A,

MZO3IT10- Comparative Endocrinology

Course Outcomes (COs)
Students will be able to identify, classify, differentiate, describe and explain different
" types of cells and organs of neurcendocrine system of invertebrates. Illustrate the role of
hormones in the regulation of various physiological processes in invertebrates such as
metamorphosis, reproduction and colour change mechanisms. Describe, explain, and
differentiate the hypothalamo-hypophysial system, structure, hormones, functions and feedback
mechanisms of pituitary. thyroid, pacsthyroid, pancreas, pastro-intestinal tract and adrenal gland.
Comprehend the role of hormones in pharmaceuticals, including contraception, sex hommones,
cancer, immune system and immune regulating hormones (IRH), Raise awareness about the
significance of pharmaceutical applications. Students could demonstrate compare the preparation

of histological slides of endocrine glands.
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MZO3T10- Comparative Endoc rinology

Limit-1

Hormonal control of reproduction in Annelids,

1.2 Mewroendocrine system of Mollusea- Structure and function.

1.3 Newrvendocrine contro) of reproduction in Mollusea.

l.4  Newroendocrine contra) of reproduction in Echinodermara,

Unit-I1

2.1 Neuwroendoerine syslem in crustacean; structure and hormones,

22 Endocrine control of metamorphosis, reproduction and colour change mechanisms in
Crustaces,

23 Cephalic neuroendocrine system in insects: structure and hormones,

24 Endocrine control of meta morphosis and reproduction in insects,

Umnit-111

3.1 Pineal organ: Structure, hormanes and functions,

3.2 Hypothalame hypophysial system: Structure, hypothalamic nuclel, hormones and
function,

3.3 Pituitary: Cell types, hormanes and funecticns,

34 Thyroid and Parathyroid gland: Structure, hormaones and functions,

Unit-IV

4.1 Endocrine pancreas and gastro intestinal tract: endocrine cells, hormones and functions.

4.2 Adrenal gland: structure, hormones and functions in vertebrates.

4.3 Gonadal hormones in vertebraes and their hormanal action, feedback mechanisnis.

44 Hormones as pharmaceuticals. Hormones in contraception, estrogen and cancer, Sex

hormones and immune system and immune regulating hormone (TR H).
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Suggested readings

o R sk Lk R —

Comparative Endocrinology

Cieneral and Comparative Endocrinology: EJ.W_, Bamington, Oxford, Clarendon Press.
Text Book of Endocrinology; R.H. Williams, W.B. Saunders.

Endocrine Physiology: C.R. Martin, Oxford University Press.

Comparative Endocrinology: A Gorbman et al, John Wiley and Sons.

Medical Physiology: W.F. Ganong (1981): 10th Edn. Lange Medical Publications,
Principles of Anatomy and Physiclogy: Tortora Grabowski, 9th Edn.. John Willey and
Sons,

Reproductive Physiology of Vertebrates: Van Tienhoven, A_(1983); 2nd Edn.
ComellUniv. Press, New York,

The Piwitary Gland: Imura, H. (1994), 2nd Edn,, Comprehensive Endoerinology Revised
Series Raven, New York.

Comparative Vertebrate Endocrinology: Bentley, P.J. (1976) Cambridge UniversityPress,
Cambridge.

General and Comparative Endocrinology: E.LW., Barington, Oxford, Clerendon Press.
Text Book of Endocrinology: R.H. Williams, W.B. Saunders.

Comparative Vertebrate Endocrinomental: Bentely, PL (1976) Cambridge
UniversityPress, Cambridge.

Invertebrate endocrinology: . B. Tembhare, Himalaya publishing House (2012),

MZO3T11- Electives

1. Mammalian Reproductive Physiology ~Female
Course Outeomes (COs)

Students will be able 1o understand and evaluate the different processes and hormonal control of
ovarian cyele, Deseribe and specily the mechanism and hormonal control of werine evcle in different
mammialian species. Comprehend the structure, function, regulation, anomalies and disease of female
repraductive tract. Discuss the physiological and hormomal reasons behind bodily changes at pubsrty,
the importance of prostaglanding in reproduction. Recognize the anatomical structure and
development of breasts, mechanism of synihesis, secretion and ejaculation of milk via hormonal

influence. They could detect and confirm the pregnancy by using female urine sample,
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L. Mammalian Reproductive Physiology - Female

UNIT- 1

I.I  Differentiation of the ovary and female genital wract.

1.2 The process of folliculogenesis and its hormanal control,

I3 Recruitment, selection, dominance of follicle and signalin & Tor ovulation,

1.4 Fellicle wall: Theca, differentiation, steroid hormone synthesis (2- gonadotropin,2- cel
concept),

LUNIT-TI
2.1 Estrous cyele in mammals,
22 Menstrual cycle and Menopause.
Vo 23 Mechanism and hormonal control of ovulation,
2.4 Corpus luteum: histopenesis, f unetion, maintenance aned luteolysis,

UNIT-I11

3.1 Oviduct: structure, regional differentiation and function,

3.2 Uterus: structure, function, types and abnormalities,

3.3 Cervix- structure, function and cervical cancer,

34 Vagina-structure, function, detection of va rious stages of vestrous cycle by vaginal

cytology, vaginal plug,

UNIT-IV

4.1 Onset of puberty and delayved pubeny,

4.2 Prostaglandins- Structure, biogynthesis, mode of action and their rale in reproduction
43 Anatomy and growth of mammary glands.

44 Lactogenesis and zalactopoiesis,

Semester-111 MZO3P06 Skill based practical course in M. Se. SEM-IT1
Loology-

Mammalian Reproductive Physiology

L. Demonstration of surgical operation in ratmice with the help of ICT 100,

a. Male: Orchidectomy or Yasectomyor Epididymoctomy

b. Female: Ovariectomy or H ysterectomy or Adrenactomy

Anatomical observations, demonstration and detailed explanation of the male and
temale  reproductive syslem  of  mtfmice  with  the help of ICT
11:l~|:||5|"I11¢.'Il.'.|ﬂ|54"i;h‘:1ﬂ.ﬁ-"i:lh-3[ﬂgrﬂph£ ele,

b
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Vaginal smear: Vaginal cytology with relation t estrous cycle with the help of already

available permanent slides/ICT tools/ ehants/models/ photegraphs etc.

2. Pregnancy detection test from urine.

3. Biochemical estimations of fructosefacid and alkaline phosphatase/ stalic acid in
reproductive tissue /semen using animal wastes from recogmzed slaughter houses/pouliry
farmsfALC ete.

6.  Experimental studics (histological slides For identification)of the following with the
help of already available permanent slides/|CT tools/modelsichants/photographs ete,

4. Effects of anti-androgenon testis and sex-accessory glands
b. Effect of heavy metals on testis and sex accessory glands
c. Effects of antifertility drugs on ovary and uterus

7. Hiswlogy: Preparation of permanent slide of reproductive organs using animal wastes
from recognized slaughter houses! poultry farms.:

a. Male: Testis, cpididymis {caput, carpus and cauda). seminal vesicle and prostate
b. Female: Ovary, oviduct, uterus, vagina and cervix

. Swdy of following endocrine glands with the help of already available permanent

slides/ICT tools/ models! chans/photographs ete.

a. Pitwitary gland: Anatomy, cell tvpes and identification of cell tvpes

b. Thyroid gland: Histology of active and inactive glands, effects of anti-th yroid drugs
. Adrenal:Normal histology and effects of anti-adrenal drugs.

9. Embryology: Study of various stages of development of mammalian egs, development
of foetal membranes, different types of placenta, progestational changes in uterus with
the help of already available permanent slides/ICT toolsicharts! models’ photographs
elo,

10, To study the prenatal stages of human development with the help of already available
permanent slides/ICT tools/ charts/models! photographs ete.)

1. Field Work: Visit to Arificial insemination center and Visit to laboratory for embryo

transfer and family planning clinics.

Distribution of marks

. Marks

| Surgical operation |5

2. Anatomical abservaltion 15

3. Minor experiment 10

4. Biochemical estimation 20

3. ldentification and comments on spots {1-5) |5

6. Submission of permanent slides 03

7. Practical record 10

8. Viva-voce 10
Total Marks logp
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Suggested Readings

I. Mammalian Reproductive Physiology - Female

2,

o

A textbook of in vitro fertilization and assisted reproduction edited by P.R.

Brinsden and P. A. Rainsbur Ja ¥pee brothers 1992,

Advances in Reprodisctive Physiology, Vol. | 10 6: Mclaren, {1968). Logos

Press Lid., London,

Advances in Reproductive Toxicology eds. 8. C. Joshi and A5 Ansan

Pointer publishers,

Andrology.2" Editian Ma]e&cpmdur:tiuehea]thanddysf‘urwl ion({Eds.E.Nieschlag &

H.M. Behrej2000.

Brochemistry of Marmmalian Reproduction; Zanveld. ] D. & R.T. Chatterton {1982,
tohn Wiley & sons, New Yok The Ovary Vol I 11 & 111 Zuckerman, S, {1962
Academic Press, London.

Biology of Gestation: Assalye, N.5, (1968}, Academic Press London,

Biology of ovarian follicles in mammals (1985). 5. 5. Gum}-aSpringer-Verlng.
Comparative cellular and molecular biology of testis in vertebrates (Trends in endocrine,
paracrine and autocrine regulation of structure of functions) (200]) $.5. Guraya, Oxford
and IBH Publishing Co. Pyt Lid. New Delhi.Calcutta,

Comparative Endocrinology and Reproduction. Eds, K.p. Ioy, A, Krishna and C.
Haldar, Narosa Publishing House( | UOR).

Contraceptive Technology Past, Present and Fuure: Das. R.P. (1989), N.LH.F, W,
MNew Delhi,

Control of ovulation: Crighton, D.B., Haynes, M.B. Foxcroft, G.R. & G.E,

Lamming {1978). Butterworths. London.

Encylopedia of Reproduction Vol LI, 1L 1V eds. Ernst Knobil and 1.0, Meill{ 1998).
Endocrinology and metabolism, 4% edition 2001, Philip Felig & Lowrence A,
Frohmon McGraw Hill Ine. Medical PublishingDivision.

Endocrinology. Vol 1 to3: LJ Degroot et al. (1989). W.B, Saundors Co.Philadel phia.
General Endacrinolgoy: Turner, C.0. & JT. Bagnara {1990} W.B. Saunders Co.,

& Toppan Ca., Philadelphia, London &Tokyo,

Hormonal Control of Lactation: Cowie. A T Forryth, I.A. and 1. Hart {1980,
Springer- Verlag, Berlin & New York,

Mammalizn Oviduct: Hafez, E.5.. and R.J. Blandu. The University of Chicago Press,
Chicago, London,
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2. Blood and Cardiac Physiology
Course Outcomes (COs)

The students will be able 1o illustrate the structure, properties and function of cardiac
muscle along with the anatomy, histology, nerve innervation and valves of the heart. They will
further be able to elassify and compare the pacemakers and conducting fibers present in the
heart, and illustrate various types, causes, symptoms, diagnosis, and factors affecting blood
pressure and treatment. lflustrate and compare the mechanism of the cardiac cycle, heart sound,
working principle of ECG. cardiac autput, hacmodynamic, haemomhage, cardiac murmur,
cireulatory shoek and cardiac failure, Describe, cxplain and compare the cellular composition
and functions of blood, bloed groups, blood transfusion, bone marrow  aspiration and
pathalogical conditions of bload glucoese and lipids along with blood coagulation. Compare and
illusteate the transport of pases by blood, diagnosis, symptoms and trestment of bleeding
disorders and blood cancer. Illusteate the mechanism of formation, composition, transpont and
functions of lymph, Differentiate, describe and explain anaemia and polyeyvthemia, platelets and
Blood substitute. Students will be able to demaonstrate the components of the blood such as
RBCs, WBCs, DLCs, Hb ete. along with the blood group,

2. Blood and Cardiac Physiology

UNIT -1

.1 Strueture, properties and function of cardiac muscles,

.2 Anatomy, histology and nerve innervation of the heart, hean valves.
1.3 Pace maker and specialized conducting fibers.

I.4  Blood pressure- types, causes, symptoms, diagnosis, factors affi ecting blood pressure and
treatment.

UNIT -11
21 Cardiac cycle, Electrocardiogram (ECG).

2.2 Cardiac output and its control. heart sound and Cardiac murmur.
2.3 Haemodynamics and Hemorrhage,

24 Circulatory shock and cardiae failure.
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UNIT -111

3.1 Cellular composition and functions of blood.
312  Blood groups and Blood transfusion.
11 Anaemia and polycythemia, platelets, Blood substituteandBone marmow aspiration.
34  Pathological condition of blood glucose and lipidsdiagnosis, symptoms and trealment.
UNIT -1V
v 41  Haemostasis, Cascade of hiochemical reactions involved in coagulation of blood.
42  Transport of 02 and CO2 by bloed,
43  Blood disorders- Bleeding disorders and blood cancer, dingnosis, sympLoms and
treatment.
44  Lymph— formation, composition, transport and functions,

MZ03P06 Skill based practical course in M. Sc. SEM-111 Zoology-

2. Animal Physiology

L e Lo b2 — B

"

I1.

Physiology Experiments

Determination of Clotting time and bleeding time.

Determination of Tatal leukoeytes count (TLC).

Determination of Total erythrocyte count [TEL),

Determination Differential leukoeyte count {DLC).

Study of structure of RBCs in vertebrates with the help of already available
permanentslides’ ICT tools/ models! charts! photographs ete.

Determination of protein, glicose in Urine from normal and diabetic patient,
Measuring of heart beat under different physiological condition.
Quantitative Analysis

Determination of Haemoglobin concentration.

Estimation of blood Glucose (Source of blood: Local recognized pathology laboratory).
Estimation ©of blood cholesterol (Source of blood: Local recognized pathology
laboratory).

Blood amino-acid separation by TLC / Paper chromatography {Source of blood: local
recognized pathelogy |aboratory].

Muscle & Liver glycogen (Source of muscle/ liver: Locally recognized fish
markets/slaughter houses! pouliry farms eic. ).
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Letermination of fructose in seminal vesicle! semen iSource of semen: Government
artificial insemination centre).
Estimation of percentage quantity of lactose in milk in vertebrates,

Qualitative Analvsis

Normal and abnormal constituents of human urine,
Blood group detection by antisera.

Preparation and study of Urine crystals.
Preparation and study of haemin crystals,

Histological Study of Stomach, Liver, Small intestine, Large intestine, Pancreas, Kidney,
Thyroid, Pituitary. Blood smear, Heart, T.S. Vein, T.S. Arteey with the help of already
available permanent slides! ICT 1wols/ charts/ photographs ele,

Field visit: Visit to National Rescarch Laboratory.

DistributionofMarks: Marks
1. PhysiologyExperiment 20
2. Major quantitative analysis 20
4 Minor quantitativeanalysis 10
4. Qualitative analysis 15
5 Identification and comment onspaots (1-5) 15
. PracticalRecord 10
il Viva-voce 10
Total marks 100
Suggested Readings

2. Blood and Cardiac Physiology

e ek

Essentials of Human Anatomy & Physiology (12th Edition)-Elaine M. Marieb and
Suzanne M, Keller (2018, 2015, 2012) Pearson Education, Inc.

Human Physiology, (15th Edition) Stuart Ira Fox and Krista Lee Rompolski, McGraw-
Hill Education

Medical Physiology, (3rd Edition) (2017) by Elsevier

Physiology. (6th Edition) Linda 5. Costanzo (2018) Elsevier.
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s Ganong’s Review of Medical Physiology (261h Edition) Kim E. Barrett, Susan M.
Barman. Heddwen . Brooks and Jason X.-), Yuan {20 19} MeGraw-Hill Education,

f Guyton and Hall Textbook of Medical Physiology 14th Edition John E. Hall and Michag
E. Hall {2021) Elsevier.

T Guyton and Hall Textbook of Medical Physiology (11th Edition) Arthur ¢ Guyvton and
Michael E. Hall (2006) Elsevigr,

8. Principles of Anatomy & Ph ysiology (15th Edition) Gerard J. Tortora and Bryan
Derrickson (2017} John Wiley & Sons.

9 Principles of Anatom ¥ & Physiology (|13th Edi tion) Gerard J. Tortora and Bryan
Drerrickson (2012} John Wiley & Sons.

v 10, Human Physiolo 2y-From Cells to Systems (7th Edition) Lauralee Sherwgod (2000, 2007)

Brooks/Cole, Cengape Leaming,

1. Human Physiology-From Cells to systems {dth Canadian edition) Sherwood and Ward
(2049) Nelson Education Lid.

12.  Essentials of Medical Physiology (6th Edition) K Sem bulingam and Premg
Sembulingam {2012} Jaypee Brothers Medical Publishers.

[3.  CC Chatterjee’ s Human Physiology (| 2th Edition) Yol. | Nitin Ashok John (2018) CBS
Publishers & Distributors Pyt Lid,

4. CC Chatterjee' s Human Physiology (12th Edition) Vol. 1T Nitin Ashok John (2018) CBS
Fublishers & Distribetors Pyt Lid.

15. Samson Wrights Applied Physiology: Oxford University Press.

16.  Comparative Animal Physiology C.L. Prosser. W.B. Saunders & Company.

3. Fish Physiology

Course Outcomes (COs)
Students will be able to describe, explain and compare structure and physiology of

associated system  [ike digestive, Sehsory organs. osmoregulation, nervous system  and
reproductive system of teleost. They could explain and deseribe different mode of migration in
fishes with respect 1o perindicity and role of hormones, They could also explain, deseribe and
analyse hormonal control via |1_'|.'putha|Elrn'l:|--h_'r'pl:|-p|1_}':i.'rﬂl syslem and neurcendocrine system of
gamelogenesis and reproductive behavior in fishes, Students could also able to demonstrate and

explain ablation of gonad in fishes,
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3. Fish Physiology
UNIT -1

.1 Structure of alimentary canal in 1efeasts: teeding habits, histology of (Oesophagus,
Stomach, Small intesting, Large intestine, Rectum)

I.2  Muodification of alimentary canal in refation 1o feedin g habits, digestion and absorption
ofFood,

1.3 Excretion: Structure of kidney in teleosts (Head kidney and trunk kidnew, histology of
kidney and blood supply)

1.4 Osmoregulation in Freshwater forms, Marine forms. Ravs and Skates, Diadromous

-

fishes.

UNIT -IT

21 Chemoreceptors: Structure of elfactory system, morphalogy of peripheral olfactory
organ, cellular composition of elfactory epitheliem, clfactory bulb and central
prajections.

2.2 Electric organs of fishes

23 Brain and cranial nerves of fishes.

2.4 Migration in fishes: Types- Anadromous, Catadromous, Amphidromous, Factors
respansible for migration, periodicity of migration, Role of hormones in mi gration.

UNIT-IIT

3.1 Strueture of male reproductive system

3.2 Mechanism of spe rmatogenesis and its hormonal control

33 Structure of female reproductive sysiem

34 Oogenesis, ege development, hormonal control of cogenesis

UNIT-1V

4.1 Structure, hormanes and functions of pituitary gland in fishes
4.2 Structure, hormenes and functions of other endocrine glands,
43 Structure of Flypothalamo-hypophysial system in fishes,

44 Neurchormones and their functions.

MZO3P06 Skill based practical course in M. Sc. SEM-III Loology-

Fish and Fisheries
s [dentification of commercially important fishes up to species.

2. Anatomical observations, demonsiration and detailed explanation of gencral anatomy of
fish, urinogenital system and endocrine glands with the help of ICT tools/ models! charts/
photagraphs ete,

3 Study of cranial nerves in Hallago and Labeo with the help of already available

permanent slides/ ICT tools/ models/ chars! photographs etc,
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4, Elementary wark on surgical ablation with reference to gonads with the hel p of ICT tools/
charts! models / photographs etc.
£ Study of RBC count in fish blood (Source of fish blood: Locally recognized fish

markets)

f. Study of WBC count in fish blood {Source of fish blood: Locally recognized fish
markets)

7. Study of permanent histalogical slides af various fish organs & endocrine glands with the

help of already available permanent slides ICT toals! chansd models/ photographs etc.
8. Study of skeletal system of Wallago& Labeo with the help of already available skeleton/
ICT teols/ charts! models / phota graphs ete.
9, Estimation of dissolve DXYgen in water sample.

10.  Estimation of CO2 in water sample.

1. Permanent mounting of zoo plankton,
12, Permanent preparation of various scales using wastes from Locally recognized fish

markets.

13 Visitto fish farm/ breeding centre.

Distribution of Marks Marks
|. Anatomical observations {Major) |5
2. Physiology Experiment 20
3. Mounting of Scale 10
4. [dentification of fishes 3

3. Practical Record [0
6, Viva voce (Rl
7. Submission of Tour diary 03

Suggested readings

3. Fish Physiology

.

Fish Physiology Vol | to 13; Hoar H.S. and Randall (Eds.) (1964-1994) Acadeniic press,
London, New Yaork.

The physiclogy of fishes Vaol. land2: Brown M. E. (#9537} Academic press, New York.
Matural history of fishes and systematic of fresh water fishes:P Data Munshi, J.5. and
Shrivastva, M. P, ([988): Narendra pub. House, Delhi.

Ll [k
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12,

13,

14,
15.

I7.
18,
19,

— e

Air breathing fishes of India- Their structure, function and life history: Dutta Munshi, 1. §.,
Hunghes G.M. (1992}, Oxford and JBH publization Co. Mew Delhi.

The freshwater fishes of India, Pakistan, Bangladesh, Burma and Shei Lanka Handbook:
Jayaram, K.C. (1981): Zoological Survey of India. Caleutta.

Fish migration: Jones, F.R. §. {1968), E.Arnald, London

Aquaculture, Bardach, Ryther and Mc Laimy.

Marine fisheries: D. K. Dal, K. V. Rao,

lehthyology: Lagler, K. F., Bardach, J. and Miller, R. (1977 John Wileys and sons.

Fish Endocrinology: Matty, A. ), {1985), Chapman and Hall, London,

An aid 1o the identification of common commercial fishes of India and Pakistan: Mishra K. 5.
(1982),

Aquaculture: The farming and husbandry of freshwater and marine organism: Bardach, J.E,
(1974). Narendra Publication House, New Delhi.

Handbook of breeding of Indian Major Carps by pituitary hormone injection: Chonder, S. L.
{1970). Satish bock enterprises, Agm.

Diseases of fish: Duijin, C: Van Inr, {1973, life books London,

Fish and fisheries of India: Jhingean, V. G. {1985). Hindustan Publication Company, New
Delhi,

Prawns and prawn fisheries of India: Kurian, C.V. and Sehastian, V. 0. (19876). Hindustan
Publication Company, New Delhi,

The Sea food Industey: Martin, R, E. {1990). Narendra Publication House, New Delhi.
Ecological effects of water, applied limnology and pollutant effect: Welch, E. B. (1992).

A compemendium of aquaculture technologies: Sinha, V.R. P {(1991). Oxford and JBH
publication Co. New Delhi.

4. Insect Pest Management

Course Outcomes (COs)

Students will study about life cycle, host plants, damage and control measures of various

insect-pests of field crops. Identify common insects and jnsect pest of different orders available

in tocal area and could form local or regional insect diversity register as well as demonstrate

different pathogen in insect tissues. Students will be able to illustrate and compare the propertics,

mode of action and uses of inorganic insecticide, chlorinated hydrocarbons, organophosphates

and botanical insecticides. Explain and describe hiological control measure, nano-biopesticide.

pathogenic viruses, bacteria, parasitoids and predators of insect pests,  Describe various
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techniques used in pest control programmes such as use of radiation, chemosterilants, hormones

and pheromones,

4. Insect Pest Ma nagement

UNIT -1
L1 Pest of major crops: Rice. Cotton and Sy Barcang-classification, life history, damage
ard control,

Pest of fruits: Citrus and Man go-classification, life history, damage and control,
Pest of vepetables: Cabbage and Brinjal- classification, life history. damage and
control.

|4 Stored grain pests: C lassification, [ife history. damage and control measyres.

Tk b

UNIT -1

2.1 Inorganic insecticides: Properties, mode of sction and use,

2.2 Chlorinated Hvdrocarbons: Properties, mode of action and use.

23 Organophosphates; Properties, mode of action and use.

24 Natural organic compound and pyrethroids: Properties, mode of action and use,

UNIT-III

3.1 Biological control: Historical and theorctical hasis of biclogical control and Desirahe
attributes of natural enemies of pests,

32 Parasitoids used in hiological control programmes: life cycle and biological
relationship,

33 Predators used in biological cantrol progremmes: life cycle and biological relationship,

34 Nano bio pesticides: Properties, mode of action and yse.

UNIT-IV

4.1 Insect pathogenic bacterin used in biological control programmes, biological
relationship, mass production and exam ples.

42 Insect pathogenic viruses used in biological control programmes, biological
relationship, mass production and examples

" 43 Useof radiation, chemosterilants, homones and pheromones in pest control

programimes.

44 Integrated pest mandgements: principles, modeling, application and examples.

MZO3P06 Skill based practical course in M. Se. SEM-I11 Zoology-

1. Anatomical observations, demanstration and detailed explanation of the various organs
and systems in insects such as silk gland in silkworm, cockroach, grasshopper, cricket,
molecricket, red cotton bug, honey bee, house Hy, butterfly/ moth ang caterpillers with
the help of ICT tools! models/ charts/ photographs etc.

Histological study of alimentary canal, salivary glands, silk gland, malpighian {ubules,
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testis, ovary, sex accessory glands, exocrine glands, endocrine glands and brain with the
help of already available permanent slides/ ICT tools! models! charis/ photographs etc.
Whole mount preparation of insect parts using insects from agricultural wastes or with
the help of already available permanent slides/ ICT tools/ charts! photographs’ models
etc,

Insect study- ldentification, classification znd characters up to familics belonging to
orders-  Odonata, Orthoptera.  Dictyoptera,  Hemipters, Lepidoptera, Coleoptera.
Hymenoptera, Diptera etc. with the help of already available museum specimens,
permanent slides/ ICT tools’ charts! photographs! modeis ete.

Physiological Experiments:

4, Estimation of total proteins/carbohydrates/lipids

b. Estimation of DNA and RNA,

¢. Chromatographic separation of free aming acids

d. Separation of proteins by electrophoresis

Preparation of photographic life history of economical important inscets,

Preparation of insect biodiversity register of a specific area by photographic collection/
observation.

Visit to agricultural fields, national parks, Apiculture, Sericulture, Lac culture centers and
entemalogy research laboratory/center,

Distributionof™Marks Marks
Anatomical observations |5
Physiological Experiment 1
Identification of histological slides andinsects(1-135) 45
Mounting 03
Class records [0
Submission of insectphotographs (s

Viva-voee 10
Total marks 100

Suggested readings

4!
1

2.

Entomaology

Imms General 1ext book of Entomology, Eds. 0. W. Richards and B. G. Davis Chapman
and Hall,London.

Ueneral and Applied Entomology, K.K. Mayar, T. N. Ananthkrishan and B,V Davis Tata
McGraw -Hill Co.Ltd. Bombay,
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3. The Insect; Structure and function, R.F. Chapman, Cambridge UniversityPress,

4. The Physiology of Insect , Ed. M.Rockstein -Vol, 1-3, Academic Press. NewYaork,

3. The Physiology of Insect Reproduction. F, Englemann, Pergamon Press, NewYork.

6 Comprehensive Insect Physiology . Biochemistry and Pharmocology , Eds. G.A, Kerkut
and I. A. Gillberd, VOL. 1-13, Pergamon Press, MewYork.

7. Analytical Biochemisiry of Insect. Ed. R, B. Turner, Elsevier, Amsterdam.

8 Insect Hormone, M. J. A. Novak, Chapman and Hall.London,

% Modern Entomology(Second edition): . B. Tembhare, Himalaya Publication House,
Bombuay,

10, Destruction and Useful Insect, Their Hanits and Control, C. L. Metcalf, W. P. Flintand R
I. Metcalf, Mc Grow 1 11l Co. NewYark.

. Intcgrated Pest Management, J,L. Apple and R. E. Smith, Plenum Publication Co., New
Delhi.

12, An Introduction O Biological Control RVD Boarscho, P. S. Y, Messenper and A, P,
Gaiter, Plenum Publication Co,

3. Text Book of Entomology, K. P. Shivastava. Val. | And I Kalyani Publication, Ludhiana.

M. Agriculture Entomology, H. S. Dennis, Timber Pressine.

15 Entomology and Pest Management, Larry P. Pedigo, PrenticeHall,

6. Text Book of Agriculiure Entomology, Alford V. David, BlackwellSeisnce.

* I Biopesticides In Inseci Pest Management, 5. J. Ignacimulha and Alok Sen Phoenix

Publishing House Pvt, Ltd.

18.  Biotechnology in Invertebrate Pathology and Cell culture | Maramorosch, K, ed.}.
Academic Press, NewYork,

19, PEBFANS (2003)" (Solamon Raju, A_ ), ed.). Andhara University Press, Visakhapatnam.

2. Living Resources for the Millennium 2000 (S, ), William ed.), Students Offset Press,
Chennai.

MZO3PO7, Research Praject (RP) Minor Work
Course Outeomes (COs)

After completion of minor research project, the student will able to search research
articles online and offline, Draft scientific writeup and submit in the form of report. They will
. @ble to check the seript for plagiarism. Discuss panticular topic and could arrange it in a proper

manner. Learn and write bibliography by various styles,

MZO3P07, Research Project (IRF) Minor Work
In this minor research project, the student shall be requived to carry out exhaustive

literature survey and prepare a review covering a literatuee survey of last 20 vears in the area

specific to students/supervisors chosen research area and prepared review has to be checked for
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plagiarism with the plagiarism policy of University. The evaluation of this minor project will be

done at departmental Ievel by the approved intermal and external examiners,
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M.Se. Zoology Semester-1V
MZO4T12 - Biotechniques, Biostatistics, Toxicology and Bioinformatics

Course Outcomes (COs)

Students will be able to elaborate, discuss and describe sterilization, animal cells, tissue
culture, primary culture, cell lines, cell quantification, and growth kinetics and Cryopreservation
technique. Describe. demonstrate and explain the principle and working mechanism of
sedimentation, centrifugation, TLC, gas chromatography and electrophoretic lechrigue. [llustrate
and explain the biostatistical measures such as central tendency, dispersion, probability,
sampling types. methods and significance test, Describe and explain neuronal genetics,
environmental components in the develo pment of animal behaviour, organization and functions
of animal ethics. lllustrate and explain about the significance of toxicity test in the projects and
research. Describe and explain the importance and scope of hioinformatics, various biological
databases such as BLAST and FASTA. PS)- BLAST ete. and various program runs for the
canstruction of phylogenetic tree like MEGA. Students could construct, analyze and interpret
phylogenetic tree.

MZO4TI12 - Biotechniques, Biostatistics, Toxicology and Bioinformaties

UNIT-1

I.} Sterilization techniques, media for microbial culture, inoculation methods

1.2 Animal cell & tissue culture- primary culture, cell lines. cell quantification, growth
kinetics of cells in culture, cryopreservation of cells

I, Basic principle of sedimentation and centrifugation: Radioactive isotapes,

1.4 Chromatographic separation- Thin layer and gas chromatography: Electrophoretic
separation techniques.

Lo}

UNIT - 11
2.1 Central tendency and dispersion- mean. mode and median with examples; Dispersion and
variance.

2.2 Probability and probability distribution -Basic theory and type of probahility and
probability distribution with example (hinomial. poison and normal distribution),

23 Sampling — 1vpes, standard error (SE}, standard deviation (5D, significance tests - 1- test,
Z- test, Chi square test- assumption. importance and example,

24 Representation of data in the form of Table. histograms, pie diagram; use of $PSS and
Graph pad,
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UNIT - I

3.1 Introduction and scope of toxicology

3.2 Environmental toxicology- Classification of environmental toxicants; Pesticides,
Fertilizers, Heavy and trace metals, radioactive substances, foad additives, avtomobile
emission.

3.3 Translocation of toxicants- absorption, distribution, biotransformation and excretion of
loxicants

34 Toxicity tests- Types (Acute and Chronic), caleulation of LCSO and LD 50; Antidotal
therapy- Antidotes, type of antidotes and antidotal procedure,

UNIT - IV

4.1 Introduction and seope of bicinformatics - history, scope of bioinformatics in research,
business and employment opportunities; Bioinformatics in India,

42 Sequence alignment- Pair wise sequence alignment and multiple sequence alignment
program CLUSTAL w and CLUSTAL W.

43  Biological databases— History of Basic local alignment search toal {BLAST), and
FASTA, Variants of BLAST, PSI-BLAST.

44 Phylogenetic analysis- Tree style (Manophyletic, Paraphyletic and Palyphyletic) tree

building algorithm (Neighbor joining, Maximum livelihood and Maximum parsimony),
Phylogenetic tree construction using MEGA,

Suggested reading

o 8o

-

Biotechniques

Animal cell culture ~ A praetical approach, (111 Edition) Ed, John R. W, Masters.
[RL.Press,

fir vira-cultivation of animal cell, bioec hnology by open learning(BIOTOL),
Butterworth Heinemann Ltd, Linoere house, Jordan HillOxfard.

Intreduction to instrumental analysis, Robert Broun, McGraw Hill International
Edition.

A Biolegist Guide to Principle and Techniques of Practical Biochemistry K. Wilson
and K.H. Goulding ELBSEdition.

Molecular Cell Biology, J. Darnel, H, Lodish and D. Baltimore, W. H. Freemanand
Company NewYork.

DNA Techniques byAlcamo.

Insect Cell Culturing Engincering. Ed. M. F. A. Goosen, A |, Daugulis and P.Faulkner
Biotechnlogy - B. D.Sings.

Biophysical Chemistry — Upadhyay, Upadhyay and Nath.

Biostatistics
Biostatistics-Arnora and Malhan
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Biostatistics- Jasraj and Gurudeep Raj
Biostatistics- P. Ramkrishan
Methods in Biostatistics-Mahajan

Toxicology

Animal Clinical Chemistry: A Primer for Toxicologists, G.0, Evans (Ed.) ISBN:
07484035135, Taylor & Francis, 1996,

Animal Models in Toxicology. 5.C. Gad & C.p. Chengelis (Eds.), ISBN: 0R4 784361,
Marcel Deker, 19932,

Anaual Reviews of Pharmacology & Toxicology, ISBN: 0824304373, 1997

Basic Toxicology: Fundamenials, Target Organ & Risk Assessment, F.C, Ly,

[SBN: 1560323809, Taylor & Francis, 1995,

Casaret! & Doul|"s Toxicology: The Basic Science of Poisons. C.D. Klaassen (Ed),ISBN:
0071054766, MeGraw-Hill, 1996,

Comprehensive Taxicology. |, Sipes, C.A. McQueen & A. Gandolfi (Eds.), ISBN:
BOB0423019, Elsevier Science, 1997,

General & Applied Toxicology. B. Ballantyne, T. Mars & P. Turner (Eds), Vol 1 & |1,
ISBN; 0333498011, Macmillon/Stockton Press, 1993,

Loomi's Essentials of Taxicology, T.A. Loomis & A.W. Hayes. ISBN: 0124556256,
Academic Pass, | 906,

Encyclopaedia of Toxicology, Chemical and Concepts, P. Wexler, ISBN: 012227220.%
Academic Press, 1908,

Dictionary  of Toxicology, E. Hogson, J.E, Chambess & R.B. Mailman,
ISBN:1561592161, Groves je, 1997,

Bioinformatics

Mount W, 2004, Bioinfarmatics and sequence gename analvsis 2nd Editon CBS Pub,
New Delhi,

Bergman, N, H, Comparative Genomics. Humana Press Inc, Part of Sprin ger
Science+BusinessMedia, 2007

Baxevanis, A. D. Ouellate, B. F. F. 2000, Bioinformatics: A Practical Guide to the
analysis of genes and proteins. | ohn-Wiley and Sons Publications, New York,

Campbell A, M. and Hever, L. J. 2007. Discovering Genomics, Proteomics and
Bioinformatics, 2nd Edition. Benjamin Cummings,

Des Higgins and Willie Taylor 2000. Bioinformatics: Sequence. structure and databanks.
Oxford University Press,

Rashidi H. H. and Buehler 2002, Bioinformatics Basics: Applications in Biological
stience and Medicine, CRC Press. London.

Gibas Cynthia and Jambeck P, 2001, Developing Bivinformatics Computer Skills: Shrolff
Publishersand Distributors Pve. Lid. (Q'Reillv), Mumbaj,
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MZO4T13- Radiation and Chronobiology
Course Outcomes (COs)

The students will be able 1o define and explain the scope and significance of
radiobiological scope in human welfare, Identify jonizing radiation, linear energy transfer,
radiation dose and units and conceptualize the radiation types. Describe, explain and analyze
application of radiology and gainful and harmful effects of radiation. Comprehend the concept af
circadian rhythm, central clock system and peripheral clock svstem. Students will describe,
explain and analyze centers of biological clock. relevance of biclogical clock in human welfare,
mechanism of regulation of biological clock and effects of irregularity of binlogical clock and its

remedies.

MZ(4T13- Radiation and Chronobiology
Unit- I: Radiation Biology

Definition, scope and significance of radiation biology.

Gieneral classification of radiation. lonizing radiation, linear energy teansfer,

radiation dose and units,

1.3 Pnnciples of radiation dosimetry, direct and indirect effects. Radiations lesions in
DMA, radiobiological effect on cell.

1.4 Radiation sensitizers and protectors.

I
l.

| - R

Unit [1: Effect of Radiation on Human Health

21 Health consequences afier total bady irradiation from radistion sccidents,

2.2 Long term radiation risks from low radiations doses,

23 Radiation induced cancer.

24 Radiation effects in the developing embryo and fetus, radiation induced heritable
diseases.

Unit- 11 Circadian eyele

3.1 Organization of circadian system in multicellular animals.

32 Concept of central and peripheral clock system.

3.3 Circadian pacemaker system in invertebrates with particular reference 1o Drasophila,
34 Circadian pacemaker system with panticular reference to radents.

Unit- 1V: Biological elock

4.1 Chronobiclogy- Introduction, Centers of biological clock — Supra chiasmatic nuelei,
pineal gland and optic lobes,

4.2 The relevance of biological clock for human welfare- clock funetion and dysfunction.
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4.3  Depression and sleep disorders,
44 C hronopharmacology, chronomedicing, chron otherapy,

Suggested readings
. Radiation and Chronobiology

I Kumar, V. 2002. Biological Rhythms, Narosa Publishing House, Delhif Springer-

Verlag, Germany

2 Dunlap, J. C.. Loros. I, J. & DeCoursey, P. J. 2004, Cht‘ﬂﬂﬂbjﬂ]ﬂg}-‘ Biological

Timekeeping, Sinaver Associates, |ne. Publishers, Sunderland, MA. USA

3 Fliedner, T. M., Friesecke. | & Beyrer, K., 2001, Medical management of radiation
accidents— manual on the acuge radiation syndrome. British Institute of Radiology

Supplement,

4. Eramer, K. & Merrow, G. 2013, Handbook of Experimental Pharmacology, Cireadian

Clecks, Springer, London,

A, Hall, E. J, Giaccia A. I. 2006, Radiobiology for the radiclogist. Philadelphia, Pa:

Lippincott Williams & Wilkins.

fi. saunders, D.S., Steel, C.G.H., Afopoulow X. & Lewis, R.D. 2012, Insect Clocks, Barens

and Noble Inc., New York, USA.

7. Intemational Commission on Radiological Protection. 2003: Biological effects afier

prenatal irradiation (embryo and foetus), ICRP publication,

8. International Commission on Radiological Protection, 2006: Low dose extrapolation of

radiation-related cancer risk, ICRP publication,

9 Foster, R, & Kreitzman, L. 2014, Rhythms of Life, The Biological Clocks that Control

the Daily Lives of Every Living Thing by, Profile Books Ltd.

MZO4T14 -Moleeular Biology and Biotechnology

Course Quicomes {(C0s)

Students will be able to analyse the basics of cellular genome, organization of
genetic material, fundamental process of duplication of genetic material in prokarvotes and
cukaryotes important for cell division, Evaluate the different types of DNA, damage and
repair mechanism. 1lustrate the fundamentals of various mobile DNA elements useful in
horizontal gene transfer, evolutionary process and Bene cxpression in prokaryotes and
eukaryoles. Explain the mechanisms ﬂ;ad regulation of operon models significant in
regulation of gene expression in prokarvotes. [lustrate the fundamental process of protein
synthesis with explanation of antisense and ribozyme 1echnology. They could differentiate
and distinguish DNA sequencing and gene amplification methods, cloning by different

cloning vectors for recombinant DNA technelogy. Explain and describe the applications of
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