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1. Developmental Biolosy:
Historical rcoview:

Cytophyslology of gametes.
Fertilization - Natural and Artificial, in-vitro fertiliza-
tion and embryo trausfer.
- Cleavage patterns, Gastrulation. Fate maps and their
signifticance,
Embryonic Induction, Inductors,chemical nature of induction,
- Formation of rudimentary organs of chordates
Gradients.
- Organogenesis.

Differentiation and development:

Cytological, genetical and chemical basis of differentiation
and its regulation; Epithelial - mesenchymal interaction.
Embryological development of Amphioxus, Frog, Chick and
Mammal.

Growth patterns:Dynamics of growth; Types; Physiological
mechanisms.

BRegeneration: In ndon-chordates and chordates; Factors
affecting regenératiom; Regeneration fieldsa.

Taysiological gradients and ‘polarity concerned with
regeneration.

2. )
) I Introduct%qn of Ethology.

2. The sensory world of animals:
Behavioural Equipment (Senses, Organs).
3. Patterns of Bshaviour.
a) I vidual bshavioural pattern.
b) A ig behaviour.
4. Genetics of Beshaviour:
a) Genetic basis of behaviour.
b) Learning beb@viour.
. Evolutiwnary approach to behaviour; Levels of natural
selectiom,;®
6. Reproddttive behavioural patterns:
a) Courtship and ritual behaviour.
b) Mating.
c) Parental investment.
d) Stickle back behaviour.

(3]

7. Social organization:
a) Dominance Bierarchies.
b) Social competition.
c) Territoriality.
8. Individual social interactions:

a) Animal Communications.
b) Dance Language of the honey bees.
c) Aggregation.
d) Social facilitation.
9. Comparative aspects of learning:
a) Definition and forms of learning behaviour; Deveclopment
of learming.
b) Mechanisms of learning.
c¢) Imprinting.
10. Human ethology - General aspects.
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Concept of Eveolution; Origin ¢f Life on Earth;

Origin of peooryotic and eukaryochtic cells;

Sources of evolution,

variations; Role of Matations; Recombinztion, Polyploldy;
Iisolation; NRatural selection, Evolutior in Action;
Species concept and speciation, Molecular phylogeny;
Mimicry; Pclymorphism, population Genstics,

Geretic Drift;

Hardy - Weinberg Law;

Tempe of Evolution, Macro and Micro-Eveiution.

Evolution of Man

Trends in Evolution

Evolution -~ Future prospects
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1. The evolution of the cell:
- From molelcules to first cell.
- From prokaryotes to Eukaryotes.
- From single cells to multicellular organisms.
- Cell colony, ceil cohesion, ‘cell-cell communication, internal
environment or homeostasis of cell.

2. Smll_ml&ul es. Evergy and tiosvnthesis:

Sugars, fatty acids. amine acads and nucleotides.

3. Macromeolecules: Structure, shape and information:

- Protein structure and function.
- Nucleic acids and function.

4. HBow _cells are studied:
a) Microscopy:
Phase contrast and Fluorescence
- Special EM Techniques - SEM, High resoclution EM.
- Freeze fracture and freeze etch techniques.
- Negative staining and cryoelectron microscopy.
- X-ray diffraction.
- Immunofluorescence.
- Image Analysis technique.
b) QW@JMI—W@'
Centrifugation— density gradient, differential and ultra-
centrifugation.
- Chromatography - Paper, TLC, HPLC.
- Electrophoresis SDS PAGE, 2-D PAGE, Capillary Electro-
phoresis
- Cell, tissue and organ culture. suspension and monolayer
cultures.
c) Study of cell usipg tracer techmnigues with Radioactive isot-
opes and antibodies.
-~ autoradiography.
d) ~ DNA separation/isolation.
- DNA sequencing.
- Southern and Northern blotting, Western Blotting.
- In-situ hybridization technique.

e) Other methods: Flow cytometry.
5. Molecular oxeganjzation and fugctions of:

- Plasma membrane.

~ Mitochondria.

- Golgl complex.

- Endoplasmic reticulum.

- Ribosomes.

- Lysosomes and disease.

-~ Peroxisomes.

- Nucleus, Nucleolus.

- Cytoskeleton: Microtubules and Intermediate filamernts.
« Cell adhesions, and cell junctions.

6. Dynamics of cell growth and Division:
- Cell cycle, Cell division -molecular aspects, mechanics,
regulation.
- Cell growth; Growth factors.
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7. Cellular interaction:

- Gell - Cell communication, receptor ligand interaction;
Signal transduction, role of second messengers and
G-proteins;

- lon, Calcius channels.

- Extra and Intra cellular interactions.

- Cell aggregations.

- Celi ageiug and senescence.
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Chemical Nature of hormones:
Sieroid hormones.

- Amino acid derived hormores.

-~ Peptide hormones.

- Biogenic amines.

Biosynthesis, Storage, and Metabolism of hormones:
Origin and evolution of hormones.
Homeostasis and feed back regulation of hormones.

Hiz~hanism of hormone action:

- llembrane btourd and intracellular receptors, steroid hormone-
raceptors, hormone receptor interaction and signal transduction.

- Jecond massengers in hormone action. 2+

- X%k:3e of cyclic nucleotides, C-AMP- Ca interaction.
VYseovtopsones snd recycling of receptors.

- euro Endocrine iitegratica.

- %ols of classic and peptiae neuromediators in the neuroendocrine
»aralaticn of anterior pituitary hormonal release.
arrothalamo - hypophysial complex.

- Role of pineal in transduction of environmental cues.

- Meuvcendocrine inter-relationships in regulation of seasonal
zeprcductiion.
Rhythkms in reproduction

- liole of hypothalamus and the higher brain centres.

extragonadal influences in reproduction.
- Thyroid

- Adrenal

- Proataglandins

“Horrones of .extra endocrine sites.
- GI tract

- Kicdney

- Heart

- Lung
-~ Liver

FAnvmrinal regoulation of metaboliism:
- CarbolLydrate, Lipid, Water and electrolyte balance, mineral
wetabolism, Osmoregulation. :

i~rronal control of:

- idigvratiorp, aestivation, hibernation, pigmentation.

- Boprocductive behaviour and its control.

- Male zsid female sexual behaviour;

- datornal Lichaviour

- = ,-rinpe basis of communication in reproduction and aggression.
- shvemoncs and mammalian reproduction'
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General characters and classification of fishes with
distinguish characters and important examples of the principal
sub-divisions.

Methods of fish and prawn identification.

Marine capture fisheries including crustacean and molluscan
fisherles.

Inland capture fisheries.

Exclusive Economic Zone (EEZY.

Seaweeds of economic importance;

Unit—-2:

Population, growth and age.

Spawning and Fecundity.

Methods of fishing

Teci-niques exployed in preservation of fish and prawn.
Fish Transport and Marketing in India.

Fish conservation and management.

Qn:t_.q

Food, Feeding and Breeding habits.

Life histories of important cultivable species of freshwater
and brackishwater fishes and prawns.

Natural, wet and dry bundh techniques for breeding of Indian
major carps; Induced Breeding in carps.

Brief review of piscicultural practices in scutheast Asia.
¥Fisl, prawn and pearl culture methods used in India.

Status and potential of mariculture in India.

Unit-4.

Fish pathology - symptoms, aetiology, prophylaxis and treatment
of common disezses.

Exotic fishes.

Larvivorous fishes.

Adaptations in fishes.

Fish as food.

Fish products and byproducts.

Unit-5.

Major fishery exports from India.
Fisheries ecducation, training and extension in India.

- Fishermen communities and organisation of fisheries cooperati-

ves.
Legislation.

Sea exploratiorn.
Fisherie:- by 2000.
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General priaciples:

Introducticn to toxicclogy, Principles of toxicology,
Definitior of toaxicity and related +terminology, Types of
toxicity, Factors affecting toxicity, Acute, Sub-acute and
chroric toxicity, Classification of toxicants, Criteria for
seiccetion of chemical for +testing, Dose, Dose-response
curves, Toxiclty testing route of administration, Absorption,
Distribution, excration, Metabolism and biotransformation of
xerobiotics.

Toxic Agents and mode of action:

(1)Pesticides, (2)Metals, (3)50lvents and vapours,
(4)Radiation and Radioactive materials, (5)Chemical
carcin~gens, (6)Teratogens, (7)Poisons and Toxins of animal
and plant origin.

Environmental Toxicolcgy:

Food additives and conrtamirants air pollutants, Water and
soil pollutants, Inhalation toxicology, Synthetics
biomaterials.

BPrinciples of svstemic toxicologv:
Toxicology of blood, Cutaneois, Development, Endocrine,
Reproductive systems, Immune system, Intestinal, Liver,
Kidney, Nervous system, Sense organs.

-Genotoxicology:

-Principles, HMutagenesis, Mutagens carcinogenesis-

Statisti ol zetheds in toxicology.
Toxic residues and analysis:

- Persistence.
-~ Gereral procedures and techmniques.
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. Organisation of the genome:

DHA, 8istones, aon-histone proteins, nucleosomes;
heterochromatin and suchromatin;
Chronosonme identification; karyotyping.

Chromosome number; chromosomal aberrations, and variation
chromosomes and disease; chromosomes and evolution;

Genctic dlicmlers:

5.

Chemnistry of the gene;

DHNA roplicacion; ©SHA modification, restriction and repair
nechanism.

DA synthesis.

Trencfer of inmformation from DNA,

Gene expression and regulation of gene expression in
ecukaryotes.

izolation of gene.

Cverview, scope and importance;

Recombinant IDNA Technology and Gene cloning; Vectors,
rectricticn enzymes, molecular probes; construction & screening
of gene libraries: genome library, DNA library. PCR system and
gone amplification, RELP analysis and restriction mapping, DNA

" fingerprintinz.

Chrorosome walking; chromosome jumping.

Transfection methcds and +transgenic animals; Production of
hormeones, vace'nes; Gene therapy.

Ixaurogenetics snd Immunctechnology:

Ipauncoglobulins; Types, fipe structure, generation and
functicaal properties, cellular diversity in immune response;
Hybridoma techrology.

- Cellular basis of immunity.

- Characteristics and molecular genmetics of cancer; Oncogenes,
retroviruses.

Efféacts of radiations, Chemicals, mutagens, pollutants, drugs
and toxins on the cell.




REVISED SYLLABUS FROM JUNE.1998, —\ L=
GUJARAT UNIVERSITY, AHMEDABAD.

MSC. PART-II  ZOCLOGY
SPECIAL PAPER VI
MOLECULAR _ENDOCRINOLOGY AND REPRCDUCTIVE PHYSIOLOGY

- Embryology of the gonads and the genital ducts:
-~ Factors conirolling sex determination.

- Genetic control of sex determination.

- Endocrinoiogy of the foetal gonads.

Structure and function of the adult mammaliar ovary.
~ Histology.

- Follicuiccenesis and its horrm~al control.

- Ovogenesis; The mamnalian ovum.

- Folllcular steroidogenesis and its control.

Follicular selection znd its control.
- Ovulation; Mechanisrs; Hormonal factors.
- Luteinization.

Corpus luteum znd its control:
Factors regulating luteolysis:

uoc2l non-steroidal regulators of ovarian function
Fvhibin; relaxin

tmproductive cycles and their hormonal regulation.
- c¢x“eroceptive and enteroceptive factors.

- Grnmete and Zygote transport.

Siclogy of implantation:

- Nidatio-, decidualization.

~ Placentation and its regulation

~ Types of placentation

- Placental hormones and their regulation

- Foetoplacental unit as an endocrine entity.

1

Parturition and its regulation:

Structure of mammary gland

- Hormonal regulation of its development and differentiation.
- Malntenance of lactation.

- Suckling and control of gonadotropin secretion.

- Ovarian and adrenal functions during lactation.

The Male reproductive System:

- Structure and function of the adult mammalian testis.

- Spermatogenesis and its hormonal control.

- Sertoll Cells-
endocrine/paracrine functions of the Sertoli cells; interactions
in spermatogenesis.

- Structure and c(unctions of Leydig cells, interactions between
peritubular cells, Leydig cells and Sertoli cells in relation to
spermatogenesis.

Testicular steroidogenesis.

- Structure, function and regulation of male accessory, reproduc-
tive organs, Efferent ducts, epididymis, vas deferens,

- Seminal vesicles, coagulating gland, prostatic complex, Cowper’s
rFland, prerutial gland.

- Structure of sperm, biochemistry of semen, capacitation of
snernatosoa.

- “ertilization, acrosome reaction.

- Tests for sperm viability and function.

- Onset. of puberty.

- Reproduction and senescence

~ Principles and techniques of fertility regulation in male and
female.
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immuno conuraception, garmete artigens, hormonal antigen.
Designing experiments for the study of breeding and fertility of
laboratory animais, Tare of Laboratory animals.

Surgical Zoobhnigues in Lhe study of mammalian ceproduction.

- Principles of bio-—-assay and application.

Techrniques of RiIA, Eild and radio receptor assay.
In-vitre fertilization, embryc transfer techrique,collectiorn and

presexrvation of gamates.
Use of polycilonal and moroclonal antibodies in the study of

reproduction.
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"Classification of semmais and review of major groups with
reference to Wildlifa -~ Primates, Carnivora, Artiodactyla,
Perisscdactyia and Proboscidea.

Review of Indiar Avifeuma -~ irland, cocastal, resident apd
nigratory bdbirds.

- Wildiife *habitan gefinition and importance of habitat
studies. Habitat requirements of important wildlife species of
India.

~ Habitat Suitadbility Index (HSI).
- Habitat Evaluation Procedures {(HEP).
- Habitat Mapping.

Uait-2:

Fcological sab-divisions of Indiar Wil3'  fa:

- Himalayan mountain systems

-~ Indian deserts

~ Peninsular Irndia

- Tropical evergreen forests

~ Andaman and Nicobar Islands

~ Mangrove forests

~ Methods of studying birds and mammals in their natural habitats

Eail:__?r_.

Wildlife management in important National Parks, Sanctuaries
and Bio~sphere Reserves of India.

- Wildiife management in Protected Areas of Gujarat

- Endangsred and threatened species

~ International Trade in Endangered species

- Causes of Wildlife depletion

- Legislation - Wildlife Protection Act and Forest Act.

Unit-4:

~ Wildlife management

-~ Instruments used for management

- Identification of damage and coptrol measures

~ Afforestation

~ Social forestry

~ Wastelard and Pasture Development Projescts in India

Unit-56:

Wildlife conservation projects of Goverament of India, their scope
and success:

~ @Great Indian Bustard and Lesser Fleorican Projects

~ Project Tiger

~ Gir Lion Project

- Bangul Project

~ Crocodile Project

- Musk Deer Project
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1. Application of toxicology:
a) Analytical toxicology.
b) Clinical toxicology.
¢) Occupational toxicology.
d) Forensic science.
e) Wild l1life.
f) Reproductive.
g€) Industrial.

2. Eco-—toxicology:
(A) Biogeochemical cycles.

~ Carbon cycle.
- Phosphorus cycle.
-~ Nitrogen "
- Oxygen

~ Ozone depletion.

- Greenhouse effect.

~ Global warning

- Acid rain.

3. Influence of human activities on Envirooment:
- Industrialization.
- Deforestation.
- Pollution - air & water.

4. Environmental Policy - Social, economic and legal aspects.
Consumer product safety Commission.

5. Enviroomental impact assessment.

6. National and International standards of tolerance and
residual levels of pollutants and contaminants.
Regulatory Toxicology.

7. Buman Toxicology and Medical Ethics:

1. Ethical considerations.
2. Human Health.
3. Monitoring for exposure.

Y
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